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NOTICE INVITING BIOS 

1. SUMMARY OF WORK: This is the City of San Diego's (City) solicitation process to acquire 
Construction services for Pump Station 2 Power Reliability and Surge Protection. For additional 
information refer to Attachment A. 

2. FULL AND OPEN COMPETITION: This contract is open to full competition and may be bid on 
by Contractors who are on the City's current Prequalified Contractors' List. For information 
regarding the Contractors Prequalified list visit the City's web site: http://www.sandiego.gov. 

3. ESTIMATED CONSTRUCTION COST: The City's estimated construction costforthis project is 
$41,500,000. 

4. BID DUE DATE AND TIME ARE: OCTOBER 27. 2016, at 2:00 PM. 

5. PREVAILING WAGE RATES APPLY TO THIS CONTRACT: Refer to Attachment D. 

6. LICENSE REQUIREMENT: The City has determined that the following licensing dassification(s) 
are required for this contract: A 

7. SUBCONTRACTING PARTICIPATION PERCENTAGES: Subcontracting participation percentages 
apply to this contract. 

7.1. California State Water Resources Control Board - Clean Water State Revolving 
Fund (CWSRF): 

1. 

2. 

3. 

4. 

Construction 

Supplies 

Services 

Equipment (combined in above} 

MBE* WBE* 

2% 

1% 

1% 

1% 

1% 

1% 

1% 

1% 

Note: MBEs and WBEs must be certified by EPA, SBA, DOT or by state, local, Tribal, 
or private entities whose certification criteria match EPAs in order to be 
counted toward MBE/WBE accomplishments. MBEs and WBEs are a part of 
the larger universe of DBEs. 

7.2. Bid shall be declared non-responsive if the Bidder fails any of the following 
conditions: 

1. Submission of GFE documentation, as specified in the Special Provisions. 

2. Attending the Pre-Submittal Meeting. 
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3. Bidder's submission of Good Faith Effort documentation, saved in searchable 
Portable Document Format (PDF) and stored on Compact Disc (CD) or Digital 
Video Disc (DVD), demonstrating the Bidder made a good faith effort to 
outreach to and include DBE Subcontractors shall be submitted within 
4 Working Days of the Bid opening. 

8. PRE-BID MEETING: 

8.1. Prospective Bidders are required to attend the Pre-Bid Meeting. The purpose of the 
meeting is to discuss the scope of the Project, submittal requirements, the pre­
qualification process and any Equal Opportunity Contracting Program requirements 
and reporting procedures. To request a sign language or oral interpreter for this visit, 
call the Public Works Contracts Division at(619) 533-3450 at least 5 Working Days prior 
to the meeting to ensure availability. Failure to attend the Mandatory Pre-Bid Meeting 
and Pre-Bid Site Visit shall result in the Design-Builder's Bid being deemed non­
responsive. The Pre-Bid meeting is scheduled as follows: 

Date: 
Time: 
Location: 

SEPTEMBER 29, 2016 
10:00 AM 
1010 Second Avenue Suite 1400 (Large Conference Room) 
San Diego, CA 92101 

Attendance at the Pre-Bid Meeting will be evidenced by the Bidder's representative's 
signature on the attendance roster. It is the responsibility of the Bidder's 
representative to complete and sign the attendance roster. 

Bidders shall not be admitted after the specified start time of the mandatory 
Pre-Bid Meeting. 

9. PRE-BID SITE VISIT: 

9.1. All those wishing to submit a bid MUST visit the Work Site with the Engineer. The 
purpose of the Pre-Bid Site Visit is to acquaint Bidders with the Site conditions. To 
request a sign language or oral interpreter for this visit, call the Public Works Contracts 
at (619) 533-3450 at least 5 Working Days prior to the meeting to ensure availability. 
The Pre-Bid Site Visit is scheduled as follows: 

Time: 
Date: 
Location: 

10. AWARD PROCESS: 

12:00 PM 
SEPTEMBER 29, 2016 
4077 North Harbor Drive, San Diego, CA 92101 

10.1. The Award of this contract is contingent upon the Contractor's compliance with all 
conditions of Award as stated within these documents and within the Notice of Intent 
to Award. 

10.2. Upon acceptance of a Bid, the City will prepare contract documents for execution 
within approximately 21 days of the date of the Bid opening. The City will then award 
the Contract within approximately 14 days of receipt of properly signed Contract, 
bonds, and insurance documents. 
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10.3. This contract will be deemed executed and effective only upon the signing of the 
Contract by the Mayor or his designee and approval as to form the City Attorney's 
Office. 

10.4. The low Bid will be determined by Base Bid alone. 

10.5. Once the low bid has been determined, the City may, at its sole discretion, award the 
contract for the Base Bid alone. 

11. SUBMISSION OF QUESTIONS: 

11.1. The Public Works Department is responsible for opening, examining, and evaluating 
the competitive Proposals submitted to the City for the acquisition, construction, and 
completion of any public improvement except when otherwise set forth in these 
documents. All questions related to this solicit~tion shall be submitted to: 

Public Works Contracts 
1010 Second Avenue, 14th Floor 
San Diego, California, 92101 
Attention: Michelle Munoz 

OR: 

MichelleM@sandiego.gov 

11.2. Questions received less than 14 days prior to the date for opening of Bids may not be 
considered. 

11.3. Questions or clarifications deemed by the City to be material shall be answered via 
issuance of an addendum and posted to the City's on line bidding service. 

11.4. Only questions answered by formal written addenda shall be binding. Oral and other 
interpretations or clarifications shall be without legal effect. It is the Bidder's 
responsibility to be informed of any addenda that have been issued and to include all 
such information in its Bid. 

12. PHASED FUNDING: For Phased Funding Conditions, see Attachment B. 
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1. PREQUALIFICATION OF CONTRACTORS: 

1.1. Contractors submitting a Bid must be pre-qualified for the total amount proposed, 
including all alternate items, prior to the date of submittal. Bids from contractors 
who have not been pre-qualified as applicable and Bids that exceed the maximum 
dollar amount at which contractors are pre-qualified may be deemed non­
responsive and ineligible for award. Complete information and links to the on-line 
prequalification application are available at: 

http://www.sandiego.gov/cip/bidopps/prequalification.shtml 

1.2. The completed application must be submitted online no later than 2 weeks prior to 
the bid opening. For additional information or .the answer to questions about the 
prequalification program, contact David Stucky at 619-533-3474 or 
dstucky@sandiego.gov. 

1.3. Due to the City's fiduciary requirement to safeguard vendor data, City staff will not 
be able to provide information regarding contractors' prequalification status over 
the telephone. Contractors may access real-time information about their 
prequalification status via their vendor profile on PlanetBids™. 

2. ELECTRONIC FORMAT RECEIPT AND OPENING OF BIDS: Bids will be received in electronic 
format (eBids) EXCLUSIVELY at the City of San Diego's electronic bidding (eBidding) site, at: 
http://www.sandiego.gov/cip/bidopps/index.shtml and are due by the date, and time 
shown on the cover of this solicitation. 

2.1. BIDDERS MUST BE PRE-REGISTERED with the City's bidding system and possess a 
system-assigned Digital ID in order to submit and electronic bid. 

2.2. The City's bidding system will automatically track information submitted to the site 
including IP addresses, browsers being used and the URLs from which information 
was submitted. In addition, the City's bidding system will keep a history of every 
login instance including the time of login, and other information about the user's 
computer configuration such as the operating system, browser type, version, and 
more. Because of these security features, Contractors who disable their browsers' 
cookies will not be able to log in and use the City's bidding system. 

2.3. The City's electronic bidding system is responsible for bid tabulations. Upon the 
bidder's or proposer's entry of their bid, the system will ensure that all required fields 
are entered. The system will not accept a bid for which any required information is 
missing. This includes all necessary pricing, subcontractor listing(s) and any other 
essential documentation and supporting materials and forms requested or contained 
in these solicitation documents. 

2.4. BIDS REMAIN SEALED UNTIL BID DEADLINE. eBids are transmitted into the City's 
bidding system via hypertext transfer protocol secure (https) mechanism using SSL 
128-256 bit security certificates issued from Verisign/Thawte which encrypts data 
being transferred from client to server. Bids submitted prior to the "Bid Due Date and 
Time" are not available for review by anyone other than the submitter which has until 
the "Bid Due Date and Time" to change, rescind or retrieve its proposal should it 
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desire to do so. 

2.5. BIDS MUST BE SUBMITTED BY BID DUE DATE AND TIME. Once the bid deadline is 
reached, no further submissions are accepted into the system. Once the Bid Due Date 
and Time has lapsed, bidders, proposers, the general public, and City staff are able to 
immediately see the results on line. City staff may then begin reviewing the 
submissions for responsiveness, EOCP compliance and other issues. The City may 
require any Bidder to furnish statement of experience, financial responsibility, 
technical ability, equipment, and references. 

2.6. RECAPITULATION OF THE WORK. Bids shall not contain any recapitulation of the 
Work. Conditional Bids may be rejected as being non-responsive. Alternative 
proposals will not be considered unless called for. 

2. 7. BIDS MAY BE WITHDRAWN by the Bidder only up to the bid due date and time. 

2.7.1. Important Note: Submission of the electronic bid into the system may not be 
instantaneous. Due to the speed and capabilities of the user's internet 
service provider (ISP), bandwidth, computer hardware and other variables, 
it may take time for the bidder's submission to upload and be received by the 
City's eBidding system. It is the bidder's sole responsibility to ensure their 
bids are received on time by the City's eBidding system. The City of San Diego 
is not responsible for bids that do not arrive by the required date and time. 

2.8. ACCESSIBILITY AND AMERICANS WITH DISABILITIES ACT (ADA) COMPLIANCE. : To 
request a copy of this solicitation in an alternative format, contact the Public Works 
Contract Specialist listed in the cover of this solicitation at least five (5) working days 
prior to the Bid/Proposal due date to ensure availability. 

3. ELECTRONIC BID SUBMISSIONS CARRY FULL FORCE AND EFFECT 

3.1. The bidder, by submitting its electronic bid, acknowledges that doing so carries the 
same force and full legal effect as a paper submission with a longhand (wet) signature. 

3.2. By submitting an electronic bid, the bidder certifies that the bidder has thoroughly 
examined and understands the entire Contract Documents (which consist of the plans 
and specifications, drawings, forms, affidavits and the solicitation documents), and 
that by submitting the eBid as its bid proposal, the bidder acknowledges, agrees to 
and is bound by the entire Contract Documents, including any addenda issued thereto, 
and incorporated by reference in the Contract Documents. 

3.3. The Bidder, by submitting its electronic bid, agrees to and certifies under penalty of 
perjury under the laws of the State of California, that the certification, forms and 
affidavits submitted as part of this bid are true and correct. 

3.4. The Bidder agrees to the construction of the project as described in Attachment "A­
Scope of Work" for the City of San Diego, in accordance with the requirements set 
forth herein for the electronically submitted prices. The Bidder guarantees the 
Contract Price for a period of 120 days ( 90 days for federally funded contracts and 
contracts valued at $500,000 or less) from the date of Bid opening. The duration of 
the Contract Price guarantee shall be extended by the number of days required for the 
City to obtain all items necessary to fulfill all conditions precedent. 
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4. BIDS ARE PUBLIC RECORDS: Upon receipt by the City, Bids shall become public records 
subject to public disclosure. It is the responsibility of the respondent to clearly identify any 
confidential, proprietary, trade secret or otherwise legally privileged information contained 
within the Bid. General references to sections of the California Public Records Act (PRA) will 
not suffice. If the Contractor does not provide applicable case law that clearly establishes that 
the requested information is exempt from the disclosure requirements of the PRA, the City 
shall be free to release the information when required in accordance with the PRA, pursuant 
to any other applicable law, or by order of any court or government agency, and the 
Contractor will hold the City harmless for release of this information. 

5. CONTRACTOR REGISTRATION AND ELECTRONIC REPORTING SYSTEM: 

5.1. .Ibiru:_to the Award of the Contract or Task Order, you and your Subcontractors and 
Suppliers must register with the City's web-based vendor registration and bid 
management system. For additional information go to: 

http://www.sandiego.gov/purchasing/bids-contracts/vendorreg.shtml. 

5.2. The City may not award the contract until registration of all subcontractors and 
suppliers is complete. In the event this requirement is not met within the time frame 
specified in the Notice of Intent to Award letter, the City reserves the right to rescind 
the Notice of Award / Intent to Award and to make the award to the next responsive 
and responsible bidder/ proposer. 

6. JOINT VENTURE CONTRACTORS: Provide a copy of the Joint Venture agreement and the Joint 
Venture license to the City within 10 Working Days after receiving the Contract forms. See 
2-1.1.2, "Joint Venture Contractors" in The WHITEBOOK for details. 

7. PREVAILING WAGE RATES WILL APPLY: Refer to Attachment D. 

8. SUBCONTRACTING PARTICIPATION PERCENTAGES: Subcontracting participation percentages 
apply to this contract. Refer to Attachment E. 

9. INSURANCE REQUIREMENTS: 

9.1. All certificates of insurance and endorsements required by the contract are to be 
provided upon issuance of the City's Notice of Intent to Award letter. 

9.2. Refer to sections 7-31 "LIABILITY INSURANCE,,, and 7-4, "WORKERS' 
COMPENSATION INSURANCE" of the Supplementary Special Provisions (SSP) for the 
insurance requirements which must be met. 

10. REFERENCE STANDARDS: Except as otherwise noted or specified, the Work shall be 
completed in accordance with the following standards: 

Standard Specifications for Public Works Construction 
("The GREENBOOK") 

City of San Diego Standard Specifications for Public 
Works Construction ("The WHITEBOOK")* 
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City of San Diego Standard Drawings* 

Caltrans Standard Specifications 

Caltrans Standard Plans 

California MUTCD 

City Standard Drawings - Updates Approved For Use 
(when specified)* 

Standard Federal Equal Employment Opportunity 
Construction Contract Specifications and the Equal 
Opportunity Clause Dated 09-11-84 

2016 

2010 

2010 

2012 

Varies 

1984 

PWPI070116-03 

PITS070112-04 

PITS070112-05 

PITS070112-06 

Varies 

769023 

NOTE: *Available online under Engineering Documents and References at: 
http://www.sandiego.gov/pubHcworks/edocref/index.shtml 

11. CITY'S RESPONSES AND ADDENDA: The City, at its discretion, may respond to any or all 
questions submitted in writing via the City's eBidding web site in the form of an addendum. 
No other responses to questions, oral or written shall be of any force or effect with respect 
to this solicitation. The changes to the Contract Documents through addendum are made 
effective as though originally issued with the Bid. The Bidders shall acknowledge the receipt 
of Addenda at the time of bid submission. 

12. CITY'S RIGHTS RESERVED: The City reserves the right to cancel the Notice Inviting Bids at 
any time, and further reserves the right to reject submitted Bids, without giving any reason 
for such action, at its sole discretion and without liability. Costs incurred by the Bidder(s) 
as a result of preparing Bids under the Notice Inviting Bids shall be the sole responsibility of 
each bidder. The Notice Inviting Bids creates or imposes no obligation upon the City to enter 
a contract. 

13. CONTRACT PRICING: This solicitation is for a Lump Sum contract with Unit Price provisions 
as set forth herein. The Bidder agrees to perform construction services for the City of San 
Diego in accordance with these contract documents for the prices listed below. The Bidder 
further agrees to guarantee the Contract Price for a period of 120 days from the date of Bid 
opening. The duration of the Contract Price guarantee may be extended, by mutual consent 
of the parties, by the number of days required for the City to obtain all items necessary to 
fulfill all contractual conditions. 

14. SUBCONTRACTOR INFORMATION: 

14.1. LISTING OF SUBCONTRACTORS. In accordance with the requirements provided in 
the "Subletting and Subcontracting Fair Practices Act" of the California Public 
Contract Code, the Bidder shall provide the NAME and ADDRESS of each 
Subcontractor who will perform work, labor, render services or who specially 
fabricates and installs a portion [type] of the work or improvement, in an amount in 
excess of 0.5% of the Contractor's total Bid. The Bidder shall also state within the 
description, whether the subcontractor is a CONSTRUCTOR, CONSULTANT or 
SUPPLIER. The Bidder shall further state within the description, the PORTION of 
the work which will be performed by each subcontractor under this Contract. The 
Contractor shall list only one Subcontractor for each portion of the Work. The 
DOLIAR VALUE of the total Bid to be performed shall be stated for all subcontractors 
listed. Failure to comply with this requirement may result in the Bid being rejected 

Pump Station 2 Power Reliability and Surge Protection 
Instructions To Bidders (Rev. Aug. 2016) 

11 I Page 



as non-responsive and ineligible for award. The Bidder's attention is directed to the 
Special Provisions - General; Paragraph 2-3 Subcontracts, which stipulates the 
percent of the Work to be performed with the Bidders' own forces. The Bidder shall 
list all SLBE, ELBE, DBE, DVBE, MBE, WBE, OBE, SDB, WoSB, HUBZone, and SDVOSB 
Subcontractors for which Bidders are seeking recognition towards achieving any 
mandatory, voluntary ( or both) subcontracting participation goals. 

14.2. LISTING OF SUPPLIERS. Any Bidder seeking the recognition of Suppliers of 
equipment, materials, or supplies obtained from third party Suppliers towards 
achieving any mandatory or voluntary (or both) subcontracting participation goals 
shall provide, at a minimum, the NAME, LOCATION (CITY) and the DOLLAR VALUE 
of each supplier. The Bidder will be credited up to 60% of the amount to be paid to 
the Suppliers for materials and supplies unless vendor manufactures or substantially 
alters materials and supplies, in which case, 100% will be credited. The Bidder is to 
indicate within the description whether the listed firm is a supplier or manufacturer. 
If no indkation is provided, the listed firm will be credited at 60% of the listed dollar 
value for purposes of calculating the Subcontractor Participation Percentage. 

14.3. LISTING OF SUBCONTRACTORS OR SUPPLIERS FOR ALTERNATES. For 
subcontractors or suppliers to be used on additive or deductive alternate items, in 
addition to the above requirements, bidder shall further note "ALTERNATE" and 
alternate item number within the description. 

15. SUBMITTAL OF "OR EQUAL" ITEMS: See Section 4-1.61 "Trade Names or Equals" in The 
WHITEBOOK and as amended in the SSP. 

16. AWARD PROCESS: 

16.1. The Award of this contract is contingent upon the Contractor's compliance with all 
conditions precedent to Award. 

16.2. Upon acceptance of a Bid, the City will prepare contract documents for execution 
within approximately 21 days of the date of the Bid opening and award the Contract 
approximately within 7 days of receipt of properly executed Contract, bonds, and 
insurance documents. 

16.3. This contract will be deemed executed and effective only upon the signing of the 
Contract by the Mayor or his designee and approval as to form the City Attorney's 
Office. 

17. SUBCONTRACT LIMITATIONS: The Bidder's attention is directed to Standard Specifications 
for Public Works Construction, Section 2-3, "SUBCONTRACTS" in The GREENBOOK and as 
amended in the SSP which requires the Contractor to self-perform not less than the specified 
amount. Failure to comply with this requirement shall render the bid non-responsive and 
ineligible for award. 

18. AVAILABILITY OF PLANS AND SPECIFICATIONS: Contract Documents may be obtained by 
visiting the City's website: http:l{www.sandiego.gov/cipL. Plans and Specifications for this 
contract are also available for review in the office of the City Clerk or Public Works Contracts. 

19. ONLY ONE BID PER CONTRACTOR SHALL BE ACCCEPTED: No person, firm, or corporation 
shall be allowed to make, file, or be interested in more than one (1) Bid for the same work 
unless alternate Bids are called for. A person, firm or corporation who has submitted a sub-
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proposal to a Bidder, or who has quoted prices on materials to a Bidder, is not hereby 
disqualified from submitting a sub-proposal or quoting prices to other Bidders or from 
submitting a Bid in its own behalf. Any Bidder who submits more than one bid will result in 
the rejection of all bids submitted. 

20. SAN DIEGO BUSINESS TAX CERTIFICATE: The Contractor and Subcontractors, not already 
having a City of San Diego Business Tax Certificate for the work contemplated shall secure 
the appropriate certificate from the City Treasurer, Civic Center Plaza, first floor and submit 
to the Contract Specialist upon request or as specified in the Contract Documents. Tax 
Identification numbers for both the Bidder and the listed Subcontractors must be submitted 
on the City provided forms within these documents. 

21. BIDDER'S GUARANTEE OF GOOD FAITH (BID SECURITY): 

21.1. For bids $250,000 and above, bidders shall submit Bid security at bid time. Bid 
Security shall be in one of the following forms: a cashier's check, or a properly 
certified check upon some responsible bank; or an approved corporate surety bond 
payable to the City of San Diego for an amount of not less than 10% of the total bid 
amount. 

21.2. This check or bond, and the monies represented thereby, will be held by the City as 
a guarantee that the Bidder, if awarded the contract, will in good faith enter into the 
contract and furnish the required final performance and payment bonds. 

21.3. The Bidder agrees that in the event of the Bidder's failure to execute this contract 
and provide the required final bonds, the money represented by the cashier's or 
certified check will remain the property of the City; and the Surety agrees that it will 
pay to the City the damages, not exceeding the sum of 10% of the amount of the Bid, 
that the City may suffer as a result of such failure. 

21.4. At the time of bid submission, bidders must upload and submit an electronic PDF 
copy of the aforementioned bid security. Whether in the form of a cashier's check, 
a properly certified check or an approved corporate surety bond payable to the City 
of San Diego, the bid security must be uploaded to the City's eBidding system. Within 
twenty-four (24) hours after the bid due date and time, the first five (5) apparent 
low bidders must provide the City with the original bid security. 

21.5. Failure to submit the electronic version of the bid security at the time of bid 
submission AND failure to provide the original within twenty-four (24) hours may 
cause the bid to be rejected and deemed non-responsive. 

22. AWARD OF CONTRACT OR REJECTION OF BIDS: 

22.1. This contract may be awarded to the lowest responsible and reliable Bidder. 

22.2. Bidders shall complete ALL eBid forms as required by this solicitation. Incomplete 
eBids will not be accepted. 

22.3. The City reserves the right to reject any or all Bids, to waive any informality or 
technicality in Bids received, and to waive any requirements of these specifications 
as to bidding procedure. 
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22.4. Bidders will not be released on account of their errors of judgment. Bidders may be 
released only upon receipt by the City within 3 Working Days of the bid opening, 
written notice from the Bidder which shows proof of honest, credible, clerical error 
of a material nature, free from fraud or fraudulent intent; and of evidence that 
reasonable care was observed in the preparation of the Bid. 

22.5. A bidder who is not selected for contract award may protest the award of a contract 
to another bidder by submitting a written protest in accordance with the San Diego 
Municipal Code. 

22.6. The City of San Diego will not discriminate in the award of contracts with regard to 
race, religion creed, color, national origin, ancestry, physical handicap, marital 
status, sex or age. 

22. 7. Each Bid package properly signed as required by these specifications shall constitute 
a firm offer which may be accepted by the City within the time specified herein. 

22.8. The City reserves the right to evaluate all Bids and determine the lowest Bidder on 
the basis of the base bid and any proposed alternates or options as detailed herein. 

23. BID RESULTS: 

23.1. The availability of the bids on the City's eBidding system shall constitute the public 
announcement of the apparent low bidder. In the event that the apparent low bidder 
is subsequently deemed non-responsive or non-responsible, a notation of such will 
be made on the eBidding system. The new ranking and apparent low bidder will be 
adjusted accordingly. 

23.2. To obtain the bid results, view the results on the City's web site, or request the results 
by U.S. mail and provide a self-addressed, stamped envelope. If requesting by mail, 
be sure to reference the bid name and number. The bid tabulations will be mailed to 
you upon their completion. The results will not be given over the telephone. 

24. THE CONTRACT: 

24.1. The Bidder to whom award is made shall execute a written contract with the City of 
San Diego and furnish good and approved bonds and insurance certificates specified 
by the City within 14 days after receipt by Bidder of a form of contract for execution 
unless an extension of time is granted to the Bidder in writing. 

24.2. If the Bidder takes longer than 14 days to fulfill these requirements, then the 
additional time taken shall be added to the Bid guarantee. The Contract shall be 
made in the form adopted by the City, which includes the provision that no claim or 
suit whatsoever shall be made or brought by Contractor against any officer, agent, 
or employee of the City for or on account of anything done or omitted to be done in 
connection with this contract, nor shall any such officer, agent, or employee be liable 
hereunder. 

24.3. If the Bidder to whom the award is made fails to enter into the contract as herein 
provided, the award may be annulled and the Bidder's Guarantee of Good Faith will 
be subject to forfeiture. An award may be made to the next lowest responsible and 
reliable Bidder who shall fulfill every stipulation embraced herein as if it were the 
party to whom the first award was made. 
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24.4. Pursuant to the San Diego City Charter section 94, the City may only award a public 
works contract to the lowest responsible and reliable Bidder. The City will require 
the Apparent Low Bidder to (i) submit information to determine the Bidder's 
responsibility and reliability, (ii) execute the Contract in form provided by the City, 
and (iii) furnish good and approved bonds and insurance certificates specified by the 
City within 14 Days, unless otherwise approved by the City, in writing after the Bidder 
receives notification from the City, designating the Bidder as the Apparent Low 
Bidder and formally requesting the above mentioned items. 

24.5. The award of the Contract is contingent upon the satisfactory completion of the 
above mentioned items and becomes effective upon the signing of the Contract by 
the Mayor or designee and approval as to form the City Attorney's Office. If the 
Apparent Low Bidder does not execute the Contract or submit required documents 
and information, the City may award the Contract to the next lowest responsible and 
reliable Bidder who shall fulfill every condition precedent to award. A corporation 
designated as the Apparent Low Bidder shall furnish evidence of its corporate 
existence and evidence that the officer signing the Contract and bond for the 
corporation is duly authorized to do so. 

25. EXAMINATION OF PLANS, SPECIFICATIONS, AND SITE OF WORK: The Bidder shall examine 
carefully the Project Site, the Plans and Specifications, other materials as described in the 
Special Provisions, Section 2-7 1 and the proposal forms (e.g., Bidding Documents). The 
submission of a Bid shall be conclusive evidence that the Bidder has investigated and is 
satisfied as to the conditions to be encountered, as to the character, quality, and scope of 
Work, the quantities of materials to be furnished, and as to the requirements of the Bidding 
Documents Proposal, Plans, and Specifications. 

26. CITY STANDARD PROVISIONS: This contract is subject to the following standard provisions. 
See The WHITEBOOK for details. 

26.1. The City of San Diego Resolution No. R-277952 adopted on May 20, 1991 for a Drug­
Free Workplace. 

26.2. The City of San Diego Resolution No. R-282153 adopted on June 14, 1993 related to 
the Americans with Disabilities Act. 

26.3. The City of San Diego Municipal Code §22.3004 for Pledge of Compliance. 

26.4. The City of San Diego's Labor Compliance Program and the State of California Labor 
Code §§1771.5(b) and 1776. 

26.5. Sections 1777.5, 1777.6, and 1777.7 of the State of California Labor Code concerning 
the employment of apprentices by contractors and subcontractors performing public 
works contracts. 

26.6. The City's Equal Benefits Ordinance (EBO), Chapter 2, Article 2, Division 43 of The 
San Diego Municipal Code (SDMC). 

26.7. The City's Information Security Policy (ISP) as defined in the City's Administrative 
Regulation 90.63. 
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27. PRE-AWARD ACTMTIES: 

27.1. The contractor selected by the City to execute a contract for this Work shall submit 
the required documentation as specified in the herein and in the Notice of Award. 
Failure to provide the information as specified may result in the Bid being rejected 
as non-responsive. 

27.2. The decision that bid is non-responsive for failure to provide the information 
required within the time specified shall be at the sole discretion of the City. 
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Executed in Four ( 4) Counterparts 

PERFORMANCE BOND, LABOR AND MATERIALMEN>s BOND 

FAITHEUL l!EBFQRMANCE BOND AND LABOR AND MATERIALMEN'S BONO: 

Ste:ve P. Rados. Im;. , ., a corporation, as principal, and 

Trf\l'.~lQrs Cairnaltx and Suretx Comp£!11): Qf America t a corporation authorized to do 

business in the State of California, as Surety, hereby obligate themselves, their successors and 

assigns, jointly and severally, to The City of San Diego a municipal corporation in the sum of 

Fifty Six Million •rwo Hundred Twenn,_Elght Thousand Dollars and zero cents (S56,22s,ooo.oo} 
for the faithful performance of the annexed contract, and in the sum of Eift}! Sbc Million 
'.l'.W!> Hundred Twenty Eight Th2ysand Dollatli aml ~m Cent!! (S5fl,21S,ooo,oo) for the benefit of 
laborers and materialmen designate below. 

conditions: 

If the Principal shall faithfully perform the annexed contract with the City of San Diego, 
California, then the obligation herein with respect to a faithful performance shall be void; otherwise 
it shall remain in full force. 

If the Principal shall promptly pay all persons, firms and corporations furnishing materials 
for or performing labor in the execution of this contract, and shall pay all amounts due under the 
California Unemployment Insurance Act then the obligation herein with respect to laborers and 
materialmen shall be void; otherwise it shall remain in full force. 

The obligation herein with respect to laborers and materialmen shall inure to the benefit of 
all persons, firms and corporations entitled to file claims under the provisions of Article 2. Claimants, 
(iii) public works of improvement commencing with Civil Code Section 9100 of the Civil Code of the 
State of California. 

I 
i 

Changes in the terms of the annexed contract or specifications accompanying same or 
referred to therein shall not affect the Surety's obligation on this bond, and the surety hereby waives 
notice of same. 
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PERFORMANCE BOND. LABOR AND MATERIALMEN'S BOND (continued) . 

The Surety shall pay reasonable attorney's fees should suit be brought to enforce the provisions of this 

bond. 

Approved as to Form 

Mara W. Elliott, City Attorney 

Deputy City Attorney 

Pump Station 2 Power Reliability and Surge Protection 
Performance and Payment Bonds (Rev. Aug. 2016) 

Steve P. Rados1 Inc. 

Walter S. R!lldos 

Printed Name of Person Signing for Principal 

Travelers Casualty and Surety Company of America 

Suren, nv~&AfM ~~t. 
Heather Saltarelli 

Attorney-in-fact 

21688 Gateway Center :prive 

Local Address of surety 

Diamond Bar, CA91765 

Local Address (City. State) of Surety 

(909) 612-3675 

Local 'l'elephone No. of Surety 

Premium S 351,947,00 

Bond No. 106512:142 
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CAL.BFORNBA ALL .. PURPOSE ACKNOWLEDGMENT CIVIL CODE§ 1189 

---------------•--AA-••-··----------------------. 
A notary public or other officer completing this certificate verifies only the identity of the individual who signed the 
document to which this certificate Is attached, and not the truthfulness, accuracy, or validity of that document. 

State of California 

County of Orange 

On---~-before me, -~-~~~u, N_ot_ar_y P~~~~---· ----
Date Hero Insert Name and Title of the Officer 

personally appeared -·· --·-·--- " ·-~tver ~~ ...... ,.. .. 
Name(s) of Slgner(s) 

who proved to me on the basis of satisfactory evidence to be the person(ro whose name{~ ls/ace1 
subscribed to the within instrument and acknowledged to me that ba/she/tfu:fy executed the same in 
hts/her/t~ authorized capacity(ifffl), and that by his/her/tkfdr slgnature(ir, on the instrument the person(s), 
or the entity upon behalf of which the person(x.) acted, executed the instrument. 

Place Notary Seal Above 

I certify under PENAL 1Y OF PERJURY under the laws 
of the State of California that the foregoing paragraph 
is true and correct. 

WITNESS my hand and official seal. 

Signature,=-M ~=------·--­
Signature of Notary Public 

~~--~~~~----~~~~~OPTIONAL-~~~~~~--~----~~~~ 

Though this section is optional, completing this information can deter alteration of the document or 
fraudulent reattachment of this form to an unintended document. 

Description of Attached Document 
Title or Type of Document: ---------- Document Date: ·-­
Number of Pages: --·- Slgner(s) Other Than Named Above: ··-----------

Capacity(ies) Claimed by Slgner(s) 
Signer's Name: __ 
: ·1 Corporate Officer - Title(s): -------
1 .. 1 Partner -- 0 Limited I] General 
~ ·i Individual ~! Attorney in Fact 
U Trustee CJ Guardian or Conservator 
Cl Other: __ _ 
Signer Is Representing:-----

Signer's Name: __ ·---· 
· I Corporate Officer - Title(s): ----­
t:1 Partner - CJ Limited r I General 
C.J Individual D Attorney in Fact 
LJ Trustee [] Guardian or Conservator 
[! Other: ----------­
Signer Is Representing: ------

~~~~~~~~~~~00'!:~~~~~~1{$~~~~~· ~~~ 

©2014 Natlorial Notary Association• www.NaUonalNotary.org • 1-800-US NOTARY (1-800-876·6827) Item #5907 



....... 
WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 

POWER OF ATTORNEY 
TRAVELERSJ 

Attorney-In Fact No. 

Farmington Casualty Company 
Fidelity and Guaranty Insurance Company 
Fidelity and Guaranty Insurance Underwriters, Inc. 
St. Paul Fire and Marine Insurance Company 
St. Paul Guardian Insurance Company 

230992 

St. Paul Mercury Insurance Company 
Travelers Casualty and Surety Company 
Travelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

Certificate No. Q Q 6 9 5 9 3 5 7 

KNOW ALL MEN BY THESE PRESENTS: That Farmington Casualty Company, St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance 
Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States 
Fidelity and Guaranty Company are corporations duly organized under the laws of the State of Connecticut, that Fidelity and Guaranty Insurance Company is a 
corporation duly organized under the laws of the State of Iowa, and that Fidelity and Guaranty Insurance Underwriters, Inc., is a corporation duly organized under the 
laws of the State of Wisconsin (herein collectively called the "Companies"), and that the Companies do hereby make, constitute and appoint 

Jeri Apodaca, Rhonda C. Abel, Kim Luu, Mike Parizino, Rachelle Rheault, James A. Schaller, Heather Saltarelli, Maria Guise, and T. Craig Williams 

of the City of Newport Beach , State of California , their true and lawful Attorney(s)-in-Fact, 
each in their separate capacity if more than one is named above, to sign, execute, seal and acknowledge any and all bonds, recognizances, conditional undertakings and 
other writings obligatory in the nature thereof on behalf of the Companies in their business of guaranteeing the fidelity of persons, guaranteeing the performance of 
contracts and executing or guaranteeing bonds and undertakings required or permitted in any actions or proceedings allowed by law. 

IN WITNESS WHEREOF, the Companies have caused this instrument to be signed and their:corporate seals to be hereto affixed, this _____ 2_9_th ____ _ 
day of August 2016 

State of Connecticut 
City of Hartford ss. 

Farmington Casualty Company 
Fidelity and Guaranty·lnsurance Company 
Fidelity and Guaranty Insurance Underwriters, Inc. 
St. Paul Fire and Marine Insurance Company 
St. Paul Gua1·dian Insurance Company 

By: 

St. Paul Mercury Insurance Company 
Travelers Casualty and Surety Company 
Travelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

On this the 29th day of August 2016, before me personally appeared Robert L. Raney, who acknowledged himself to 
be the Senior Vice President of Farmington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance Underwriters, Inc., St. Paul 
Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers 
Casualty and Surety Company of America, and United States Fidelity and Guaranty Company, and that he, as such, being authorized so to do, executed the foregoing 
instrument for the purposes therein contained by signing on behalf of the corporations by himself as a duly authorized officer. 

In Witness Whereof, I hereunto set my hand and official seal. 
My Commission expires the 30th day of June, 2021. 

58440-5-16 Printed in U.S.A. 

'-Marie C. Tetreault, Notary Public 

WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 



WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 

This Power of Attorney is granted under and by the authority of the following resolutions adopted by the Boards of Directors of Farmington Casualty Company, Fidelity 
and Guaranty Insurance Company, Fidelity and Guaranty Insurance Underwriters, Inc., St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance 
Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States 
Fidelity and Guaranty Company, which resolutions are now in full force and effect, reading as follows: 

RESOLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President, any Vice President, any Second Vice 
President, the Treasurer, any Assistant Treasurer, the Corporate Secretary or any Assistant Secretary may appoint Attorneys-in-Fact and Agents to act for and on behalf 
of the Company and may give such appointee such authority as his or her certificate of authority may prescribe to sign with the Company's name and seal with the 
Company's seal bonds, recognizances, contracts of indemnity, and other writings obligatory in the nature of a bond, recognizance, or conditional undertaking, and any 
of said officers or the Board of Directors at any time may remove any such appointee and revoke the power given him or her; and it is 

FURTHER RESOLVED, that the Chairman, the President, any Vice Chairman, any Executive Vice President, any Senior Vice President or any Vice President may 
delegate all or any part of the foregoing authority to one or more officers or employees of this Company, provided that each such delegation is in writing and a copy 
thereof is filed in the office of the Secretary; and it is 

FURTHER RESOLVED, that any bond, recognizance, contract of indemnity, or writing obligatory in the nature of a bond, recognizance, or conditional undertaking 
shall be valid and binding upon the Company when (a) signed by the President, any Vice Chairman, any Executive Vice President, any Senior Vice President or any Vice 
President, any Second Vice President, the Treasurer, any Assistant Treasurer, the Corporate Secretary or any Assistant Secretary and duly attested and sealed with the 
Company's seal by a Secretary or Assistant Secretary; or (b) duly executed (under seal, if required) by one or more Attorneys-in-Fact and Agents pursuant to the power 
prescribed in his or her certificate or their certificates of authority or by one or more Company officers pursuant to a written delegation of authority; and it is 

FURTHER RESOLVED, that the signature of each of the following officers: President, any Executive Vice President, any Senior Vice President, any Vice President, 
any Assistant Vice President, any Secretary, any Assistant Secretary, and the seal of the Company may be affixed by facsimile to any Power of Attorney or to any 
certificate relating thereto appointing Resident Vice Presidents, Resident Assistant Secretaries or Attorneys-in-Fact for purposes only of executing and attesting bonds 
and undertakings and other writings obligatory in the nature thereof, and any such Power of Attorney or certificate bearing such facsimile signature or facsimile seal 
shall be valid and binding upon the Company and any such power so executed and certified by such facsimile signature and facsimile seal shall be valid and binding on 
the Company in the future with respect to any bond or understanding to which it is attached. 

I, Kevin E. Hughes, the undersigned,Assistant Secretary, of Farmington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance 
Underwriters, Inc., St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insurance Company, Travelers Casualty and 
Surety Company, Travelers Casualty and Surety Company of America, and United States Fidelity and Guaranty Company do hereby certify that the above and foregoing 
is a true and correct copy of the Power of Attorney executed by said Companies, which is in full force and effect and has not been revoked. 

TN TESTIMONY WHEREOF, I have hereunto set my hand and affixed the seals of said Companies this ·---- day of JAN O 6 2017 ,20 

To verify the authenticity of this Power of Attorney, call 1-800-421-3880 or contact us at www.travelersbond.com. Please refer to the Attorney-In-Fact number, the 
above-n,amed individuals and the details of the bond to which the power is attached. 

WARNING: THIS POWER OF ATTORNEY IS INVALID WITHOUT THE RED BORDER 
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ATTACHMENT A 

SCOPE OF WORK 
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SCOPE OF WORK 

1. SCOPE OF WORK: Demolish two office trailers and two natural gas engines and drive systems. 
Construct building to house two new 3MW Natural Gas Engine Generators, two new 4MW 
Emergency Diesel Engine Generators, and new switchgear. Upgrade heat exchanger system, 
two 2250 HP motor and drive systems, accessibility of facility and office space. Provide new 
fuel storage tank, refueling system, piping, instrumentation, electrical, control and 
instrumentation for functional operation. 

1.1. The Work shall be performed in accordance with: 

1.1.1. The Notice Inviting Bids and Plans numbered 38027-1-D through 
38027-285-D (ftp://ftp.sannet.gov/OUT/ECP/AEP/P2/), inclusive. 

2. LOCATION OF WORK: The location of the Work is as follows: 

4077 North Harbor Drive, San Diego, CA 92101 

3. ESTIMATED CONSTRUCTION COST: The City's estimated construction cost for this project is 
$41,500,000. 

4. CONTRACT TIME: The Contract Time for completion of the Work, including the Plant 
Establishment Period, shall be 1,460 Calendar Days. 

4.1. CONTRACTOR'S LICENSE CLASSIFICATION: In accordance with the provisions of 
California Law, the Contractor shall possess valid, appropriate license(s} at the time that 
the Bid is submitted. Failure to possess the specified license(s) may render the Bid as 
non-responsive and ineligible for award. 

4.2. The City has determined that the following licensing classification(s} are required for 
this contract: 

• CLASS A 
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ATTACHMENT B 

PHASED FUNDING PROVISIONS 
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PHASED FUNDING PROVISIONS 

1. PHASED FUNDING: 

1.1. For phased funded contracts, the City typically secures enough funds for the first 90 
days of the contract prior to award. Within 1 O Working Days after Bid opening date 
the Apparent Low Bidder must contact the Project Manager to discuss fund availability 
and the duration of the first phase and submit the Pre-Award Schedule to the City for 
approval and preparation of the first Phased Funding Schedule Agreement. 

1.2. The Apparent Low Bidder will be required to provide a Pre-award Schedule in 
accordance with 6-1, "CONSTRUCTION SCHEDULE AND COMMENCEMENT OF THE 
WORK" and 9-3, "PAYMENT" prior to award of Contract. 

1.3. If the Bid submitted by the Apparent Low Bidder is rejected by the City for any reason, 
the next Apparent Low Bidder is to provide the Pre-Award Schedule within 5 Working 
Days after receiving notice. This process will continue until the City has selects an 
Awardee or rejects all Bids. 

1.4. The first Phased Funding Schedule Agreement must show the fund availability for the 
first phase. Upon selection of the Awardee and acceptance by the City of the Pre­
Award Schedule, the City will present the first Phased Funding Schedule Agreement to 
you. 

1.5. At the City's request, meet with the City's project manager before execution of the first 
Phased Funding Schedule Agreement to discuss their comments and requests for 
revision to the Pre-Award Schedule. 

1.6. Your failure to perform the any of the following may result in the Bid being rejected as 
non-responsive: 

1. Meet with the City's project manager, if requested to do so, to discuss and 
respond to the City's comments regarding the Pre-Award Schedule, 

2. Revise the Pre-Award Schedule as requested by the City within the specified 22 
Working Days timeframe, or 

3. Execute the first Phased Funding Schedule Agreement within a day after receipt. 
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PHASED FUNDING SCHEDULE AGREEMENT 
Check one: 

• First Phased Funding Schedule Agreement 

D Final Phased Funding Schedule Agreement 

BID NUMBER: K-17-1456-DBB-3 Phase Funding 

CONTRACT TITLE: Pump Station 2 - Power Reliability and Surge protection 

CONTRACTOR: Steve P. Rados. Inc. 

Funding Phase Description Phase Phase Not-to-

Phase Start Finish 
Exceed 
Amount 

1 
Bonds/Insurance, Mobilization, Submittals 8/31/17 

$10,000,000 

Total $56,228,000 

Notes: 
(1) City Supplement 9-3.6, "PHASED FUNDING COMPENSATION" applies. 
(2) The total of all funding phases shall be equal to the TOTAL BID PRICE as shown on BID SCHEDULE 1 -

PRICES. 
(3) This PHASED FUNDING SCHEDULE AGREEMENT will be incorporated into the CONTRACT and shall only be 

revised by a writ\' modification to the CONTRACT. 

:~~O-F_S_A_N----j"-=----''---7.c-=-....L..>.:+--f-----~~:NT~ 

Name: ____ -=B""'. D=a=v_,_,,id,_,_M.,_,_,a,,_,_n=e,.,,,la'--_____ Name: W0v I ~ S. £~dos 
-

Project Manager 

Department Name: Public Works-Engineering Title:_~Co_-_A_r_es_,_~ ~~~+ __ _ 
Date: ___ ~_· --f~Z_. ~_-/_'1-"--____ Date: __ 6_· _-_I '2._-_\ 1 ___ _ 

END OF PHASED FUNDING SCHEDULE AGREEMENT 

.... ----·--·-··-·--··-······-·-· -········- ... ,,_ 
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ATTACHMENT C 

INTENTIONALLY LEFT BLANK 
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ATTACHMENT D 

CLEAN WATER STATE REVOLVING FUND (CWSRF) 

FUNDING AGENCY PROVISIONS 

Pump Station 2 Power Reliability and Surge Protection 
Attachment D - CWSRF Funding Agency Provisions (Rev. Sept. 201 S) 
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FUNDING AGENCY PROVISIONS 

IN THE EVENT THAT THESE REQUIREMENTS CONFLICT WITH THE CITY'S GENERAL EOC 
REQUIREMENTS, THE FUNDING AGENCY'S REQUIREMENTS WILL CONTROL. 

1. NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION TO ENSURE EQUAL EMPLOYMENT 
OPPORTUNITY (EXECUTIVE ORDER 11246). 

1.1. The goal and timetables for minority and female participation, expressed in 
percentage terms for the Contractor's aggregate workforce in each trade on all 
construction work in the covered area, as follows: 

1. 

2. 

Minority Participation: 

Female Participation: 

Goal 

16.9% 

6.9% 

1.2. These goals are applicable to all the Contractor's construction work (whether or 
not it is Federal or federally assisted) performed in the covered area. If the 
Contractor performs Work in a geographical area located outside of the covered 
area, it shall apply the goals established for such geographical area where the 
Work is actually performed. With regard to this second area, the Contractor also 
is subject to the goals for both federally involved and non-federally involved Work. 

1.3. The Contractor's compliance with the Executive Order and the regulations in 41 
CFR Part 60-4 shall be based on its implementation of the Equal Opportunity 
Clause, specific affirmative action obligations required by the specifications set 
forth in 41 CFR 60-4.3(a), and its efforts to meet the goals. 

1.4. The hours of minority and female employment and training shall be substantially 
uniform throughout the length of the Contract, and in each trade, and the 
Contractor shall make a good faith effort to employ minorities and women evenly 
on each of its projects. The transfer of minority or female employees or trainees 
from Contractor to Contractor or from project to project for the sole purpose of 
meeting the Contractor's goals shall be a violation of the Contract, the Executive 
Order, and the regulations in 41 CFR Part 60-4. Compliance with the goals will be 
measured against the total work hours performed. 

1.5. The Contractor shall provide written notification to the Director the Office of 
Federal Contract Compliance Programs within 10 Working Days of award of any 
Subcontract in excess of $10,000 at any tier for Work under the Contract resulting 
from this solicitation. The notification shall list the name, address and telephone 
number of the Subcontractor; employer identification number of the 
Subcontractor; estimated dollar amount of the Subcontract; estimated starting 
and completion dates of the Subcontract; and the geographical area in which the 
subcontract is to be performed. The "covered area" is the City of San Diego. 
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2. EQUAL OPPORTUNITY CLAUSES: 

2.1. The following equal opportunity clauses are incorporated by reference herein: 

1. The equal opportunity clause located 41 CFR 60.1.4(a), which specifies the 
obligations imposed under Executive Order 11246. 

2. The equal opportunity clause located at 41 CFR 60-741.5, which contains 
the obligations imposed by Section 503 of the Rehabilitation Act of 1973. 

3. The "Equal Opportunity Clause" (Resolution No. 765092) filed on December 4, 
1978, in the Office of the City Clerk, San Diego, California and incorporated in 
the "Standard Federal Employment Opportunity Construction Contract 
Specifications (Executive Order 11246 - Document No. 769023, filed September 
11, 1984, in the Office of the City Clerk, San Diego, California) ls applicable to all 
non-exempt City construction contracts and subcontracts of $2,000 or more. 

4. Age Discrimination Act of 1975, Pub. L. 94-135. 

5. Title VI of the Civil Rights Act of 1964, Pub. L. 88-352. 

6. Section 13 of the Federal Water Pollution Control Acts Amendments of 
1972, Pub. L. 92-5200 (the Clean Water Act). 

7. Section 504 of the Rehabilitation Act of 1973, Pub. L. 93-112 (Executive 
Orders 11914 and 11250). 

8. Women's Minority Business Enterprises, Executive Orders 11625, 12138 
and 12432. 

9. Section 129 of the Small Business Administration Reauthorization and 
Amendment Act of 1988, Pub. L. 100-590. 

3. STANDARD FEDERAL EQUAL EMPLOYMENT SPECIFICATIONS: 

3.1. The Contractor is required to comply with the 16 "Standard Federal Equal 
Employment Specifications" located at 41 CFR 60-4.3 for federal and federally­
assisted construction contracts in excess of $10,000, set forth below. 

3.2. The Contractor shall take specific affirmative actions to ensure equal employment 
opportunity. The evaluation of Contractor's compliance with these specifications 
shall be based upon its effort to achieve maximum results from its actions The 
Contractor shall document these efforts fully, and shall implement affirmative 
actions steps at least as extensive as the following: 

1. Ensure and maintain a working environment free of harassment, intimidation, 
and coercion at all sites, and in all facilities at which the Contractor's employees 
are assigned to work. The Contractor, where possible, will assign 2 or more 
women to each construction project. The Contractor shall specifically ensure 
that all foremen, superintendents, and other on-site supervisory personnel are 
aware of and carry out the Contractor's obligation to maintain such a working 
environment, with specific attention to minority or female individuals working 
at such sites or in such facilities. 
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2. Establish and maintain a current list of minority and female recruitment 
sources, provide written notification to minority and female recruitment 
sources and to community organizations when the Contractor or its 
unions have employment opportunities available, and maintain a record 
of the organizations' responses. 

3. Maintain a current file of the names, addresses and telephone numbers of 
each minority and female walk-in applicant and minority or female referral 
from a union, a recruitment source or community organization and of what 
action was taken with respect to each such individual. If such individual was 
sent to the union hiring hall for referral and was not referred back to the 
Contractor by the union or, if referred, not employed by the Contractor, this 
shall be documented in the file with the reason therefor, along with whatever 
additional actions the Contractor may have taken. 

4. Provide immediate written notification to the Director when the union or 
unions with which the Contractor has a collective bargaining agreement has 
not referred to the Contractor a minority person or woman sent by the 
Contractor, or when the Contractor has other information that the union 
referral process has impeded the Contractor's efforts to meet its obligations. 

5. Develop on-the-job training opportunities, participate in training programs 
for the area, or both which expressly include minorities and women, including 
upgrading programs and apprenticeship and trainee programs relevant to 
the Contractor's employment needs, especially those programs funded or 
approved by the Department of Labor. The Contractor shall provide notice of 
these programs to the sources compiled under item 2 of section 3.2. 

6. Disseminate the Contractor's EEO policy by providing notice of the policy 
to unions and training programs and requesting their cooperation in 
assisting the Contractor in meeting its EEO obligations; by including it in 
any policy manual and collective bargaining agreements; by publicizing it 
in the company newspaper, annual report, etc.; by specific review of the 
policy with all management personnel and with all minority and female 
employees at least once a year; and by posting the company EEO policy on 
bulletin boards accessible to all employees at each location where 
construction work is performed. 

7. Review, at least annually, the company's EEO policy and affirmative action 
obligations under these specifications with all employees having any 
responsibility for hiring, assignments, layoff, termination or other 
employment decisions including specific review of these items with onsite 
supervisory personnel such as superintendents, foreman, etc., prior to the 
initiation of Work at any job site. A written record shall be made and 
maintained identifying the time and place of these meetings, persons 
attending, subject matter discussed, and dispositions of the subject matter. 

8. Disseminate the Contractor's EEO policy externally by including it in any 
advertising in the news media, specifically including minority and female 
news media, and providing written notification to and discussing the 
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9. 

10. 

Contractor's EEO policy with other Contractors and Subcontractors with 
whom the Contractor does or anticipates doing business. 

Direct its recruitment efforts, both oral and written, to minority, female 
and community organizations, to schools with minority and female 
students and to minority and female recruitment and training 
organizations serving the Contractor's recruitment area and employment 
needs. Not later than one month prior to the date for the acceptance of 
applications for apprenticeship or other training by any recruitment 
source, the Contractor shall send written notification to organizations such 
as the above, describing the openings, screening procedures, and tests to 
be used in the selection process. 

Encourage present minority and female employees to recruit other 
minority persons and women and where reasonable, provide after school, 
summer and vacation employment to minority and female youth both on 
the site and in other areas of a Contractor's work force. 

11. Validate all tests and other selection requirements where there is an 
obligation to do so under 41 CFR Part 60-3. 

12. Conduct, at least annually, an inventory and evaluation at least of all 
minority and female personnel for promotional opportunities and 
encourage these employees to seek or to prepare for, through appropriate 
training, etc., such opportunities. 

13. Ensure that seniority practices, job classifications, work assignments and 
other personnel practices do not have a discriminatory effect by 
continually monitoring all personnel and employment related activities to 
ensure that the EEO policy and the Contractor's obligations under these 
specifications are being carried out. 

14. Ensure that all facilities and company activities are non-segregated except 
that separate or single-user toilet and necessary changing facilities shall 
be provided to assure privacy between the sexes. 

15. Document and maintain a record of all solicitations of offers for 
subcontracts from minority and female construction contractors and 
suppliers, including circulation of solicitations to minority and female 
contractor associations and other business associations. 

16. Conduct a review, at least annually, of all supervisors' adherence to and 
performance under the Contractor's EEO policies and affirmative action 
obligations. 

4. VIOLATION OR BREACH OF REQUIREMENTS: 

4.1. If at any time during the course of the Contract there is a violation of the Affirmative 
Action or Equal Employment Opportunity requirements by the Contractor, or the 
Subcontractors, the City will notify the Contractor of the breach. The City may withhold 
any further progress payments to the Contractor until the City is satisfied that the 
Contractor and Subcontractors are in full compliance with these requirements. 
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5. MONTHLY EMPLOYMENT UTILIZATION REPORTS: 

5.1. Refer to GENERAL EQUAL OPPORTUNITY CONTRACTING PROGRAM 
REQUIREMENTS, CONSTRUCTION CONTRACTOR REQU!R!EMENTS in The 
WHITEBOOK and the following: 

1. State of California Department of Transportation Payroll Report. Due to 
the City weekly. 

2. Federal and Non-Federal Work in San Diego County. Submlt an updated 
list only if work is complete or new contracts have been awarded during 
the span of this project. 

6. RECORDS OF PAYMENTS TO DBEs: 

6.1. The Contractor shall maintain records and documents of payments to DBEs for 5 years 
following the NOC. These records shall be made available for inspediion upon request 
by any authorized representative of the City, funding agency, or both. The reporting 
requirement shall be extended to any certified DBE Subcontractor .. 

7. FEDERAL WAGE REQUIREMENTS FOR FEDERALLY FUNDED PROJECTS:: 

7.1. The successful Bidder's work shall be required to comply with Executive Order 
11246, entitled "Equal Employment Opportunity,", as amended by Executive Order 
11375, and as supplemented in Department of Labor regulations (41 CFR chapter 
60). 

7.2. This Executive Order pertains to Equal Employment Opportunity regulations and 
contains significant changes to the regulations including new goals and timetables for 
women in construction and revised goals and time-tables for minorlfies in construction. 

7.3. Minimum wage rates for this project have been predetermined by the Secretary 
of Labor and are set forth in the Decision of the Secretary and bound into the 
specifications book. Should there be any difference between the state or federal 
wage rates, including health and welfare funds for any given er.aft, mechanic, or 
similar classifications needed to execute the Work, it shall be mandatory upon the 
Contractor or subcontractor to pay the higher of the two rates. 

7.4. The minimum wage rate to be paid by the Contractor and the Subcontractors shall 
be in accordance with the Federal Labor Standards Provisions (see pages below) 
and Federal Wage Rates (see Wage Rates below) and General Prevailing Wage 
Determination made by the State of California, Director of industrial Relations 
pursuant to California Labor Code Part 7, Chapter 1, Article 2, Se.ct1ons 1770, 1773 
and 1773.1, whichever is higher. 

7.5. A Contractor having 50 or more employees and its Subcontractors having 50 or 
more employees and who may be awarded a contract of $50,000 or more will be 
required to maintain an affirmative action program, the standards for which are 
contained in the specifications. 

Pump Station 2 Power Reliability and Surge Protection 31 I Page 
Attachment D • CWSRF Funding Agency Provisions (Rev. Sept. 201 S) 



8. 

7.6. To be eligible for award, each Bidder shall comply with the affirmative action 
requirements which are contained in the specifications. 

7.7. Women will be afforded equal opportunity in all areas of employment. However, 
the employment of women shall not diminish the standards of requirements for 
the employment of minorities. 

PREVAILING WAGE RATES: Pursuant to San Diego Municipal Code section 22.3019, 
construction, alteration, demolition, repair and maintenance work performed under this 
Contract is subject to State prevailing wage laws. For construction work performed under 
this Contract cumulatively exceeding $25,000 and for alteration, demolition, repair and 
maintenance work performed under this Contract cumulatively exceeding $15,000, the 
Contractor and its subcontractors shall comply with State prevailing wage laws including, 
but not limited to, the requirements listed below. 

8.1. Compliance with Prevailing Wage Requirements. Pursuant to sections 1720 
through 1861 of the California Labor Code, the Contractor and lts subcontractors 
shall ensure that all workers who perform work under this Contract are paid not 
less than the prevailing rate of per diem wages as determined by the Director of 
the California Department of Industrial Relations (DIR). This includes work 
performed during the design and preconstruction phases of construction 
including, but not limited to, inspection and land surveying work. 

8.1.1. Copies of such prevailing rate of per diem wages are on file at the City and 
are available for inspection to any interested party on request. Copies of 
the prevailing rate of per diem wages also may be found at 
.bttJ;!://www.dir.ca.gov/OPRL/DPreWa~etermination.htm. Contractor and 
its subcontractors shall post a copy of the prevailing rate of per diem wages 
determination at each job site and shall make them available to any 
interested party upon request. 

8.1.2. The wage rates determined by the DIR refer to expiration dates. If the 
published wage rate does not refer to a predetermined wage rate to be 
paid after the expiration date, then the published rate of wage shall be in 
effect for the life of this Contract. If the published wage rate refers to a 
predetermined wage rate to become effective upon expiration of the 
published wage rate and the predetermined wage rate is on file with the 
DIR, such predetermined wage rate shall become effective on the date 
following the expiration date and shall apply to this Contract in the same 
manner as if it had been published in said publication. lfthe predetermined 
wage rate refers to one or more additional expiration dates with additional 
predetermined wage rates, which expiration dates occur during the life of 
this Contract, each successive predetermined wage rate shall apply to this 
Contract on the date following the expiration date of the previous wage 
rate. If the last of such predetermined wage rates expires during the life of 
this Contract, such wage rate shall apply to the balance of the Contract. 
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8.2. Penalties for Violations. Contractor and its subcontractors shall comply with 
California Labor Code section 1775 in the event a worker is paid less than the 
prevailing wage rate for the work or craft in which the worker is employed. 

8.3. Payroll Records. Contractor and its subcontractors shall comply with California 
Labor Code section 1776, which generally requires keeping accurate payroll 
records, verifying and certifying payroll records, and making them available for 
inspection. Contractor shall require its subcontractors to also comply with section 
1776. Contractor and its subcontractors shall submit weekly certified payroll records 
online via the City's web-based Labor Compliance Program. Contractor is responsible 
for ensuring its subcontractors submit certified payroll records to the City. 

8.3.1. For contracts entered into on or after April 1, 2015, Contractor and their 
subcontractors shall furnish records specified in Labor Code section 1776 
directly to the Labor Commissioner in the manner required by Labor Code 
section 1771.4. 

8.4. Apprentices. Contractor and its subcontractors shall comply with California Labor 
Code sections 1777.5, 1777.6 and 1777.7 concerning the employment and wages 
of apprentices. Contractor is held responsible for the compliance of their 
subcontractors with sections 1777.5, 1777.6 and 1777.7. 

8.5. Working Hours. Contractor and their subcontractors shall comply with California 
Labor Code sections 1810 through 1815, including but not limited to: (i) restrict 
working hours on public works contracts to eight hours a day and forty hours a 
week, unless all hours worked in excess of 8 hours per day are compensated at 
not less than 1 Y2 times the basic rate of pay; and (ii) specify penalties to be imposed 
on design professionals and subcontractors of $25 per worker per day for each 
day the worker works more than 8 hours per day and 40 hours per week in 
violation of California Labor Code sections1810 through 1815. 

8.6. Required Provisions for Subcontracts. Contractor shall include at a minimum a 
copy of the following provisions in any contract they enter into with a 
subcontractor: California Labor Code sections 1771, 1771.1, 1775, 1776, 1777.5, 
1810, 1813, 1815, 1860 and 1861. 

8.7. Labor Code Section 1861 Certification. Contractor in accordance with California 
Labor Code section 3700 is required to secure the payment of compensation of its 
employees and by signing this Contract, Contractor certifies that "I am aware of the 
provisions of Section 3700 of the California Labor Code which require every employer 
to be insured against liability for workers' compensation or to undertake self­
insurance in accordance with the provisions of that code, and I will comply with such 
provisions before commencing the performance of the work of this Contract." 

8.8. Labor Compliance Program. The City has its own Labor Compliance Program 
authorized in August 2011 by the DIR. The City will withhold contract payments 
when payroll records are delinquent or deemed inadequate by the City or other 
governmental entity, or it has been established after an investigation by the City 
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or other governmental entity that underpayment(s} have occurred. For questions 
or assistance, please contact the City of San Diego's Equal Opportunity Contracting 
Department at 619-236-6000. 

8.9. Contractor and Subcontractor Registration Requirements. This project is 
subject to compliance monitoring and enforcement by the DIR. As of March 1, 
2015, no contractor or subcontractor may be listed on a bid or proposal for a 
public works project unless registered with the DIR pursuant to Labor Code section 
1725.5. As of April 1, 2015, a contractor or subcontractor shall not be qualified to 
bid on, be listed in a bid proposal, or enter into any contract for public work, unless 
currently registered and qualified to perform public work pursuant to Labor Code 
section 1725.5 By submitting a bid or proposal to the City, Contractor is certifying 
that he or she has verified that all subcontractors used on this public work project 
are registered with the DIR in compliance with Labor Code sections 1771.1 and 
1725.5, and Contractor shall provide proof of registration to the City upon request. 

8.9.1. A Contractor's inadvertent error in listing a subcontractor who is not 
registered pursuant to Labor Code section 1725.5 in response to a 
solicitation shall not be grounds for filing a bid protest or grounds for 
considering the bid non-responsive provided that any of the following 
apply: (1) the subcontractor is registered prior to bid opening; (2) within 
twenty-four hours after the bid opening, the subcontractor is registered 
and has paid the penalty registration fee specified in Labor Code section 
1725.5; or (3) the subcontractor is replaced by another registered 
subcontractor pursuant to Public Contract Code section 4107. 
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9. WAGE RATES: This contract shall be subject to the following Davis-Bacon Wage Decisions: 

General Decision Number: CA160001 09/16/2016 CAl 

Superseded General Decision Number: CA20150001 

State: California 

Construction Types: Building, Heavy (Heavy and Dredging), 
Highway and Residential 

County: San Diego County in California. 

BUILDING CONSTRUCTION PROJECTS; DREDGING PROJECTS (does not 
include hopper dredge work); HEAVY CONSTRUCTION PROJECTS (does 

not include water well drilling); HIGHWAY CONSTRUCTION 
PROJECTS; RESIDENTIAL CONSTRUCTION PROJECTS (consisting of 
single family homes and apartments up to and including 4 

stories) 

Note: Under Executive Order (EO) 13658, an hourly minimum wage 
of $10.15 for calendar year 2016 applies to all contracts 

subject to the Davis-Bacon Act for which the solicitation was 
issued on or after January 1, 2015. If this contract is covered 

by the EO, the contractor must pay all workers in any 
classification listed on this wage determination at least 

$10.15 (or the applicable wage rate listed on this wage 
determination, if it is higher) for all hours spent performing 

on the contract in calendar year 2016. The EO minimum wage rate 
will be adjusted annually. Additional information on contractor 

requirements and worker protections under the EO is available 
at www.dol.gov/whd/govcontracts. 

Modification Number Publication Date 
0 01/08/2016 
1 02/12/2016 
2 02/19/2016 
3 02/26/2016 
4 03/04/2016 
5 03/18/2016 
6 07/01/2016 
7 07/08/2016 
8 07/22/2016 
9 08/12/2016 
10 08/26/2016 
11 09/16/2016 
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ASBE0005-002 07/01/2015 

Rates 

Asbestos Workers/Insulator 
(Includes the application of 
all insulating materials, 
protective coverings, 
coatings, and finishes to all 
types of mechanical systems) ..... $ 36.74 
Fire Stop Technician 
(Application of Firestopping 
Materials for wall openings 
and penetrations in walls, 
floors, ceilings and curtain 
walls) ........................... $ 25.38 

ASBE0005-004 06/29/2015 

Asbestos Removal 
worker/hazardous material 
handler (Includes 
preparation, wetting, 
stripping, removal, 
scrapping, vacuuming, bagging 
and disposing of all 
insulation materials from 
mechanical systems, whether 

Rates 

they contain asbestos or not) .... $ 18.06 

BOIL0092-003 10/01/2012 

Rates 

BOILERMAKER ...................... $ 41.17 

BRCA0004-008 11/01/2015 

Rates 

BRICKLAYER; MARBLE SETTER ........ $ 34.44 

BRCAOOlS-004 06/01/2014 

Rates 

MARBLE FINISHER .................. $ 28.45 
TILE FINISHER .................... $ 23.78 
TILE LAYER ....................... $ 35.14 

BRCA0018-010 09/01/2013 

Rates 

TERRAZZO FINISHER ................ $ 26.59 
TERRAZZO WORKER/SETTER ........... $ 33.63 
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Fringes 

19.49 

16.81 

Fringes 

10.57 

Fringes 

28.27 

Fringes 

17.21 

Fringes 

11.38 
9.84 

14.33 

Fringes 

10.34 
11.13 
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CARP0409-002 07/01/2008 

Rates 

Diver 
(1) Wet ..................... $ 663.68 
(2) Standby ................. $ 331. 84 
(3) Tender .................. $ 323.84 
(4) Assistant Tender ........ $ 299.84 

Amounts in "Rates' column are per day 

CARP0409-008 08/01/2010 

Rates 

Modular Furniture Installer ...... $ 17.00 

CARP0547-001 07/01/2009 

Rates 

CARPENTER 
(1) Bridge ................. $ 37.28 
(2) Commercial Building .... $ 32.30 
(3) Heavy & Highway ........ $ 37.15 
(4) Residential Carpenter .. $ 25.84 
(5) Residential 
Insulatibn Installer ........ $ 18.00 

MILLWRIGHT ....................... $ 37. 65 
PILEDRIVERMAN .................... $ 37. 28 

CARP0547-002 07/01/2009 

Drywall 
(1) Work on wood framed 
construction of single 
family residences, 
apartments or condominiums 
under four stories 

Rates 

Drywall Installer/Lather ... $ 21.00 
Drywall Stocker/Scrapper ... $ 11.00 

(2) All other work 
Drywall Installer/Lather ... $ 27.35 
Drywall Stocker/Scrapper ... $ 11.00 

ELEC0569-001 08/31/2015 

Rates 

Electricians (Tunnel Work) 
Cable Splicer ............... $ 46.88 
Electrician ................. $ 46.13 

Electricians: (All Other 
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9.82 
9.82 
9.82 
9.82 

Fringes 

7.41 

Fringes 

10.58 
10.58 
10.58 
10.58 

8.16 
10.58 
10.58 

Fringes 

8.58 
6.67 

9.58 
6.67 

Fringes 

13.54 
13.51 
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Work, Including 4 Stories 
Residential) 

Cable Splicer •.............. $ 41.75 
Electrician ................. $ 41.00 

ELEC0569-005 06/06/2016 

Rates 

Sound & Communications 
Sound Technician ............ $ 30.22 

13.38 
13.36 

Fringes 

12.21 

SOUND TECHNICIAN: Terminating, operating and performing 
final check-out 

ELEC0569-006 10/05/2015 

Work on street lighting; traffic signals; and underground 
systems and/or established easements outside of buildings 

Traffic signal, street light 
and underground work 

Rates 

Utility Technician #1 ....... $ 29.50 
Utility Technician #2 ....... $ 24.65 

STREET LIGHT & TRAFFIC SIGNAL WORK: 

Fringes 

8.31 
8.16 

UTILITY TECHNICIAN #1: Installation of street lights and 
traffic signals, including electrical circuitry, 
programmable controller, pedestal-mounted electrical meter 
enclosures and laying of pre-assembled cable in ducts. The 
layout of electrical systems and communication installation 
including proper position of trench depths, and radius at 
duct banks, location for manholes, street lights and 
traffic signals. 

UTILITY TECHNICIAN #2: Distribution of material at jobsite, 
installation of underground ducts for electrical, 
telephone, cable TV land communication systems. The 
setting, leveling, grounding and racking of precast 
manholes, handholes and transformer pads. 

ELEC0569-008 06/06/2016 

Rates Fringes 

ELECTRICIAN (Residential, 1-3 
Stories) ......................... $ 31.69 3%+6.61 

ELEC1245-001 06/01/2015 

Rates Fringes 
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LINE CONSTRUCTION 
(1) Lineman; Cable splicer .. $ 52.85 
(2) Equipment specialist 
(operates crawler 
tractors, commercial motor 
vehicles, backhoes, 
trenchers, cranes (50 tons 
and below), overhead & 

underground distribution 
line equipment) ........... $ 42.21 
(3) Groundman ............... $ 32.28 
(4) ~owderman ............... $ 47.19 

15.53 

14.32 
14.03 
14.60 

HOLIDAYS: New Year's Day, M.L. King Day, Memorial Day, 
Independence Day, Labor Day, Veterans Day, Thanksgiving Day 
and day after Thanksgiving, Christmas Day 

ELEV0018-001 01/01/2015 

Rates Fringes 

ELEVATOR MECHANIC ................ $ 49.90 28.38 

FOOTNOTE: 
PAID VACATION: Employer contributes 8% of regular hourly 
rate as vacation pay credit for employees with more than 5 
years of service, and 6% for 6 months to 5 years of service. 
PAID HOLIDAYS: New Years Day, Memorial Day, Independence Day, 
Labor Day, Veterans Day, Thanksgiving Day, Friday after 
Thanksgiving, and Christmas Day. 

* ENGI0012-003 07/01/2016 

Rates 

OPERATOR: Power Equipment 
(All Other Work) 

GROUP 1 .................... $ 39.95 
GROUP 2 .................... $ 40.73 
GROUP 3 .................... $ 41.02 
GROUP 4 .................... $ 42.51 
GROUP 5 .................... $ 41. 86 
GROUP 6 .................... $ 41. 83 
GROUP 8 .................... $ 42.84 
GROUP 9 .................... $ 42.19 
GROUP 10 .................... $ 42.96 
GROUP 11 .......... .......... $ 42.31 
GROUP 12 .................... $ 43.13 
GROUP 13 .................... $ 43.23 
GROUP 14 .................... $ 43.26 
GROUP 15 .................... $ 43.34 
GROUP 16 .................... $ 43.46 
GROUP 17 .................... $ 43.63 
GROUP 18 .................... $ 43.73 
GROUP 19 .................... $ 43.84 
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23.35 
23.35 
23.35 
23.35 
23.35 
23.35 
23.35 
23.35 
23.35 
23.35 
23.35 
23.35 
23.35 
23.35 
23.35 
23.35 
23.35 
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GROUP 20 .................... $ 43.96 23.35 
GROUP 21 .................... $ 44.13 23.35 
GROUP 22 ....•............... $ 44.23 23.35 
GROUP 23 .................... $ 44.34 23.35 
GROUP 24 .................... $ 44.46 23.35 
GROUP 25 ...•................ $ 44.63 23.35 

OPERATOR: Power Equipment 
(Cranes, Piledriving & 

Hoisting) 
GROUP 1 ...•................ $ 43.20 22.15 
GROUP 2 .................... $ 43.98 22.15 
GROUP 3 .................... $ 44.27 22.15 
GROUP 4 .................... $ 44.41 22.15 
GROUP 5 •••••••••.•••••••••• $ 44.63 22.15 
GROUP 6 .................... $ 44.74 22.15 
GROUP 7 .••••••.•.•.....•... $ 44.86 22.15 
GROUP 8 •••••••••••••••.•••• $ 45.03 22.15 
GROUP 9 .................... $ 45.20 22.15 
GROUP 10 .................... $ 46.20 22.15 
GROUP 11 ....•............... $ 47.20 22.15 
GROUP 12 ..••......•......... $ 48.20 22.15 
GROUP 13 .................... $ 49.20 22.15 

OPERATOR: Power Equipment 
(Tunnel Work) 

GROUP 1 ...••............... $ 41. 80 23.35 
GROUP 2 .................... $ 42.58 23.35 
GROUP 3 .................... $ 42.87 23.35 
GROUP 4 .................... $ 43.01 23.35 
GROUP 5 .................... $ 43.23 23.35 
GROUP 6 .................... $ 43.34 23.35 
GROUP 7 ....•............... $ 43.46 23.35 

PREMIUM PAY: 
$3.75 per hour shall be paid on all Power Equipment Operator 
work on the followng Military Bases: China Lake Naval 
Reserve, Vandenberg AFB, Point Arguello, Seely Naval Base, 
Fort Irwin, Nebo Annex Marine Base, Marine Corp Logistics 
Base Yermo, Edwards AFB, 29 Palms Marine Base and Camp 
Pendleton 

Workers required to suit up and work in a hazardous material 
environment: $2.00 per hour additional. Combination mixer 
and compressor operator on gunite work shall be classified 
as a concrete mobile mixer operator. 

SEE ZONE DEFINITIONS AFTER CLASSIFICATIONS 

POWER EQUIPMENT OPERATORS CLASSIFICATIONS 

GROUP 1: Bargeman; Brakeman; Compressor operator; Ditch 
Witch, with seat or similar type equipment; Elevator 
operator-inside; Engineer Oiler; Forklift operator 
(includes loed, lull or similar types under 5 tons; 
Generator operator; Generator, pump or compressor plant 
operator; Pump operator; Signalman; switchman 

GROUP 2: Asphalt-rubber plant operator (nurse tank operator); 
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Concrete mixer operator-skip type; Conveyor operator; 
Fireman; Forklift operator (includes loed, lull or similar 
types over 5 tons; Hydrostatic pump operator; oiler crusher 
(asphalt or concrete plant); Petromat laydown machine; PJU 
side dum jack; Screening and conveyor machine operator (or 
similar types); Skiploader (wheel type up to 3/4 yd. 
without attachment); Tar pot fireman; Temporary heating 
plant operator; Trenching machine oiler 

GROUP 3: Asphalt-rubber blend operator; Bobcat or similar 
type (Skid steer); Equipment greaser (rack); Ford Ferguson 
(with dragtype attachments); Helicopter radioman (ground); 
Stationary pipe wrapping and cleaning machine operator 

GROUP 4: Asphalt plant fireman; Backhoe operator (mini-max or 
similar type); Boring machine operator; Boxman or mixerman 
(asphalt or concrete); Chip spreading machine operator; 
Concrete cleaning decontamination machine operator; 
Concrete Pump Operator (small portable); Drilling machine 
operator, small auger types (Texoma super economatic or 
similar types - Hughes 100 or 200 or similar types -
drilling depth of 30' maximum); Equipment greaser (grease 
truck); Guard rail post driver operator; Highline cableway 
signalman; Hydra-hammer-aero stamper; Micro Tunneling 
(above ground tunnel); Power concrete curing machine 
operator; Power concrete saw operator; Power-driven jumbo 
form setter operator; Power sweeper operatori Rock Wheel 
Saw/Trencher; Roller operator (compacting); Screed operator 
(asphalt or concrete); Trenching machine operator (up to 6 
ft.); Vacuum or much truck 

GROUP 5: Equipment Greaser (Grease Truck/Multi Shift). 

GROUP 6: Articulating material hauler; Asphalt plant 
engineer; Batch plant operator; Bit sharpener; Concrete 
joint machine operator (canal and similar type); Concrete 
planer operator; Dandy digger; Deck engine operator; 
Derrickman (oilfield type); Drilling machine operator, 
bucket or auger types (Calweld 100 bucket or similar types 
- Watson 1000 auger or similar types - Texoma 330, 500 or 
600 auger or similar types - drilling depth of 45' 
maximum); Drilling machine operator; Hydrographic seeder 
machine operator (straw, pulp or seed), Jackson track 
maintainer, or similar type; Kalamazoo Switch tamper, or 
similar type; Machine tool operator; Maginnis internal full 
slab vibrator, Mechanical berm, curb or gutter(concrete or 
asphalt); Mechanical finisher operator (concrete, 
Clary-Johnson-Bidwell or similar); Micro tunnel system 
(below ground); Pavement breaker operator (truck mounted); 
Road oil mixing machine operator; Roller operator (asphalt 
or finish), rubber-tired earth moving equipment (single 
engine, up to and including 25 yds. struck); Self-propelled 
tar pipelining machine operator; Skiploader operator 
(crawler and wheel type, over 3/4 yd. and up to and 
including 1-1/2 yds.); Slip form pump operator (power 
driven hydraulic lifting device for concrete forms); 
Tractor operator-bulldozer, tamper-scraper (single engine, 
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up to 100 h.p. flywheel and similar types, up to and 
including D-5 and similar types); Tugger hoist operator (1 
drum); Ultra high pressure waterjet cutting tool system 
operator; Vacuum blasting machine operator 

GROUP 8: Asphalt or concrete spreading operator (tamping or 
finishing); Asphalt paving machine operator (Barber Greene 
or similar type); Asphalt-rubber distribution operator; 
Backhoe operator (up to and including 3/4 yd.), small ford, 
Case or similar; Cast-in-place pipe laying machine 
operator; Combination mixer and compressor operator (gunite 
work); Compactor operator (self-propelled); Concrete mixer 
operator (paving); Crushing plant operator; Drill Doctor; 
Drilling machine operator, Bucket or auger types (Calweld 
150 bucket or similar types - Watson 1500, 2000 2500 auger 
or similar types - Texoma 700, 800 auger or similar types -
drilling depth of 60' maximum); Elevating grader operator; 
Grade checker; Gradall operator; Grouting machine operator; 
Heavy-duty repairman; Heavy equipment robotics operator; 
Kalamazoo balliste regulator or similar type; Kolman belt 
loader and similar type; Le Tourneau blob compactor or 
similar type; Loader operator (Athey, Euclid, Sierra and 
similar types); Mobark Chipper or similar; Ozzie padder or 
similar types; P.C. slot saw; Pneumatic concrete placing 
machine operator (Hackley-Presswell or similar type); 
Pumpcrete gun operator; Rock Drill or similar types; Rotary 
drill operator (excluding caisson type); Rubber-tired 
earth-moving equipment operator (single engine, 
caterpillar, Euclid, Athey Wagon and similar types with any 
and all attachments over 25 yds. up to and including 50 cu. 
yds. struck); Rubber-tired earth-moving equipment operator 
(multiple engine up to and including 25 yds. struck); 
Rubber-tired scraper operator (self-loading paddle wheel 
type-John Deere, 1040 and similar single unit); Self­
propelled curb and gutter machine operator; Shuttle buggy; 
Skiploader operator (crawler and wheel type over 1-1/2 yds. 
up to and including 6-1/2 yds.); Soil remediation plant 
operator; Surface heaters and planer operator; Tractor 
compressor drill combination operator; Tractor operator 
(any type larger than D-5 - 100 flywheel h.p. and over, or 
similar-bulldozer, tamper, scraper and push tractor single 
engine); Tractor operator (boom attachments), Traveling 
pipe wrapping, cleaning and bendng machine operator; 
Trenching machine operator (over 6 ft. depth capacity, 
manufacturer's rating); trenching Machine with Road Miner 
attachment (over 6 ft depth capacity): Ultra high pressure 
waterjet cutting tool system mechanic; Water pull 
(compaction) operator 

GROUP 9: Heavy Duty Repairman 

GROUP 10: Drilling machine operator, Bucket or auger types 
(Calweld 200 B bucket or similar types-Watson 3000 or 5000 
auger or similar types-Texoma 900 auger or similar 
types-drilling depth of 105' maximum); Dual drum mixer, 
dynamic compactor LDC350 (or similar types); Monorail 
locomotive operator (diesel, gas or electric); Motor 
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patrol-blade operator (single engine); Multiple engine 
tractor operator (Euclid and similar type-except Quad 9 
cat.); Rubber-tired earth-moving equipment operator (single 
engine, over 50 yds. struck); Pneumatic pipe ramming tool 
and similar types; Prestressed wrapping machine operator; 
Rubber-tired earth-moving equipment operator (single 
engine, over 50 yds. struck); Rubber tired earth moving 
equipment operator (multiple engine, Euclid, caterpillar 
and similar over 25 yds. and up to 50 yds. struck), Tower 
crane repairman; Tract~r loader operator (crawler and wheel 
type over 6-1/2 yds.); Woods mixer operator (and similar 
Pugmill equipment) 

GROUP 11: Heavy Duty Repairman - Welder Combination, Welder -
Certified. 

GROUP 12: Auto grader operator; Automatic slip form operator; 
Drilling machine operator, bucket or auger types (Calweld, 
auger 200 CA or similar types - Watson, auger 6000 or 
similar types - Hughes Super Duty, auger 200 or similar 
types - drilling depth of 175' maximum); Hoe ram or simila:r: 
with compressor; Mass excavator operator less tha 750 cu. 
yards; Mechanical finishing machine operator; Mobile form 
traveler operator; Motor patrol operator (multi-engine); 
Pipe mobile machine operator; Rubber-tired earth- moving 
equipment operator (multiple engine, Euclid, Caterpillar 
and similar type, over 50 cu. yds. struck); Rubber-tired 
self- loading scraper operator (paddle-wheel-auger type 
self-loading - two (2) or more units) 

GROUP 13: Rubber-tired earth-moving equipment operator 
operating equipment with push-pull system (single engine, 
up to and including 25 yds. struck) 

GROUP 14: Canal liner operator; Canal trimmer operator; 
Remote- control earth-moving equipment operator (operating 
a second piece of equipment: $1.00 per hour additional); 
Wheel excavator operator (over 750 cu. yds.) 

GROUP 15: Rubber-tired earth-moving equipment operator, 
operating equipment with push-pull system (single engine, 
Caterpillar, Euclid, Athey Wagon and similar types with any 
and all attachments over 25 yds. and up to and including 50 
yds. struck); Rubber-tired earth-moving equipment operator, 
operating equipment with push-pull system (multiple 
engine-up to and including 25 yds. struck) 

GROUP 16: Rubber-tired earth-moving equipment operator, 
operating equipment with push-pull system (single engine, 
over 50 yds. struck); Rubber-tired earth-moving equipment 
operator, operating equipment with push-pull system 
(multiple engine, Euclid, Caterpillar and similar, over 25 
yds. and up to 50 yds. struck) 

GROUP 17: Rubber-tired earth-moving equipment operator, 
operating equipment with push-pull system (multiple engine, 
Euclid, Caterpillar and similar, over 50 cu. yds. struck); 
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Tandem tractor operator (operating crawler type tractors in 
tandem - Quad 9 and similar type) 

GROUP 18: Rubber-tired earth-moving equipment operator, 
operating in tandem (scrapers, belly dumps and similar 
types in any combination, excluding compaction units -
single engine, up to and including 25 yds. struck) 

GROUP 19: Rotex concrete belt operator (or similar types); 
Rubber-tired earth-moving equipment operator, operating in 
tandem (scrapers, belly dumps and similar types in any 
combination, excluding compaction units - single engine, 
Caterpillar, Euclid, Athey Wagon and similar types with any 
and all attachments over 25 yds.and up to and including 50 
cu. yds. struck); Rubber-tired earth-moving equipment 
operator, operating in tandem (scrapers, belly dumps and 
similar types in any combination, excluding compaction 
units - multiple engine, up to and including 25 yds. struck) 

GROUP 20: Rubber-tired earth-moving equipment operator, 
operating in tandem (scrapers, belly dumps and similar 
types in any combination, excluding compaction units -
single engine, over 50 yds. struck); Rubber-tired 
earth-moving equipment operator, operating in tandem 
(scrapers, belly dumps, and similar types in any 
combination, excluding compaction units - multiple engine, 
Euclid, Caterpillar and similar, over 25 yds. and up to 50 
yds. struck) 

GROUP 21: Rubber-tired earth-moving equipment operator, 
operating in tandem (scrapers, belly dumps and similar 
types in any combination, excluding compaction units -
multiple engine, Euclid, Caterpillar and similar type, over 
50 cu. yds. struck) 

GROUP 22: Rubber-tired earth-moving equipment operator, 
operating equipment with the tandem push-pull system 
(single engine, up to and including 25 yds. struck) 

GROUP 23: Rubber-tired earth-moving equipment operator, 
operating equipment with the tandem push-pull system 
(single engine, Caterpillar, Euclid, Athey Wagon and 
similar types with any and all attachments over 25 yds. and 
up to and including 50 yds. struck); Rubber-tired 
earth-moving equipment operator, operating with the tandem 
push-pull system (multiple engine, up to and including 25 
yds. struck) 

GROUP 24: Rubber-tired earth-moving equipment operator, 
operating equipment with the tandem push-pull system 
(single engine, over 50 yds. struck); Rubber-tired 
earth-moving equipment operator, operating equipment with 
the tandem push-pull system (multiple engine, Euclid, 
Caterpillar and similar, over 25 yds. and up to 50 yds. 
struck) 

GROUP 25: Concrete pump operator-truck mounted; Rubber-tired 
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earth-moving equipment operator, operating equipment with 
the tandem push-pull system (multiple engine, Euclid, 
Caterpillar and similar type, over 50 cu. yds. struck) 

CRANES, PILEDRIVING AND HOISTING EQUIPMENT CLASSIFICATIONS 

GROUP 1: Engineer oiler; Fork lift operator (includes loed, 
lull or similar types) 

GROUP 2: Truck crane oiler 

GROUP 3: A-frame or winch truck operator; Ross carrier 
operator (jobsite) 

GROUP 4: Bridge-type unloader and turntable operator; 
Helicopter hoist operator 

GROUP 5: Hydraulic boom truck; Stinger crane (Austin-Western 
or similar type); Tugger hoist operator (1 drum) 

GROUP 6: Bridge crane operator; Cretor crane operator; Hoist 
operator (Chicago boom and similar type); Lift mobile 
operator; Lift slab machine operator (Vagtborg and similar 
types); Material hoist and/or manlift operator; Polar 
gantry crane operator; Self Climbing scaffold (or similar 
type); Shovel, backhoe, dragline, clamshell operator (over 
3/4 yd. and up to 5 cu. ~ds. mrc); Tugger hoist operator 

GROUP 7: Pedestal crane operator; Shovel, backhoe, dragline, 
clamshell operator (over 5 cu. yds. mrc); Tower crane 
repair; Tugger hoist operator (3 drum) 

GROUP 8: Crane operator (up to and including 25 ton 
capacity); Crawler transporter operator; Derrick barge 
operator (up to and including 25 ton capacity); Hoist 
operator, stiff legs, Guy derrick or similar type (up to 
and including 25 ton capacity); Shovel, backhoe, dragline, 
clamshell operator (over 7 cu. yds., M.R.C.) 

GROUP 9: Crane operator (over 25 tons and up to and including 
50 tons mrc); Derrick.barge operator (over 25 tons up to 
and including 50 tons mrc); Highline cableway operator; 
Hoist operator, stiff legs, Guy derrick or similar type 
(over 25 tons up to and including 50 tons mrc); K-crane 
operator; Polar crane operator; Self erecting tower crane 
operator maximum lifting capacity ten tons 

GROUP 10: Crane operator (over 50 tons and up to and 
including 100 tons mrc); Derrick barge operator (over 50 
tons up to and including 100 tons mrc); Hoist operator, 
stiff legs, Guy derrick or similar type (over 50 tons up to 
and including 100 tons mrc), Mobile tower crane operator 
(over 50 tons, up to and including 100 tons M.R.C.); Tower 
crane operator and tower gantry 

GROUP 11: Crane operator (over 100 tons and up to and 
including 200 tons mrc); Derrick barge operator (over 100 
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tons up to and including 200 tons mrc); Hoist operator, 
stiff legs, Guy derrick or similar type (over 100 tons up 
to and including 200 tons mrc); Mobile tower crane operator 
(over 100 tons up to and including 200 tons mrc) 

GROUP 12: Crane operator (over 200 tons up to and including 
300 tons mrc); Derrick barge operator (over 200 tons up to 
and including 300 tons mrc); Hoist operator, stiff legs, 
Guy derrick or similar type (over 200 tons, up to and 
including 300 tons mrc); Mobile tower crane operator (over 
200 tons, up to and including 300 tons mrc) 

GROUP 13: Crane operator (over 300 tons); Derrick barge 
operator (over 300 tons); Helicopter pilot; Hoist operator, 
stiff legs, Guy derrick or similar type (over 300 tons); 
Mobile tower crane operator (over 300 tons) 

TUNNEL CLASSIFICATIONS 

GROUP 1: Skiploader (wheel type up to 3/4 yd. without 
attachment) 

GROUP 2: Power-driven jumbo form setter operator 

GROUP 3: Dinkey locomotive or motorperson (up to and 
including 10 tons) 

GROUP 4: Bit sharpener; Equipment greaser (grease truck); 
Slip form pump operator (power-driven hydraulic lifting 
device for concrete forms); Tugger hoist operator (1 drum); 
Tunnel locomotive operator (over 10 and up to and including 
30 tons) 

GROUP 5: Backhoe operator (up to and including 3/4 yd.); 
Small Ford, Case or similar; Drill doctor; Grouting machine 
operator; Heading shield operator; Heavy-duty repairperson; 
Loader operator (Athey, Euclid, Sierra and similar types); 
Mucking machine operator (1/4 yd., rubber-tired, rail or 
track type); Pneumatic concrete placing machine operator 
(Hackley-Presswell or similar type); Pneumatic heading 
shield (tunnel); Pumpcrete gun operator; Tractor compressor 
drill combination operator; Tugger hoist operator (2 drum); 
Tunnel locomotive operator (over 30 tons) 

GROUP 6: Heavy Duty Repairman 

GROUP 7: Tunnel mole boring machine operator 

ENGINEERS ZONES 

$1.00 additional per hour for all of IMPERIAL County and the 
portions of KERN, RIVERSIDE & SAN BERNARDINO Counties as 
defined below: 

That area within the following Boundary: Begin in San 
Bernardino County, approximately 3 miles NE of the intersection 
of I-15 and the California State line at that point which is 
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the NW corner of Section 1, T17N,m R14E, San Bernardino 
Meridian. Continue Win a straight line to that point which is 
the SW corner of the northwest quarter of Section 6, T27S, 
R42E, Mt. Diablo Meridian. Continue North to the intersection 
with the Inyo County Boundary at that point which is the NE 
corner of the western half of the northern quarter of Section 
6, T25S, R42E, MDM. Continue W along the Inyo and San 
Bernardino County boundary until the intersection with Kern 
County, as that point which is the SE corner of Section 34, 
T24S, R40E, MDM. Continue W along the Inyo and Kern County 
boundary until the intersection with Tulare County, at that 
point which is the SW corner of the SE quarter of Section 32, 
T24S, R37E, MDM. Continue W along the Kern and Tulare County 
boundary, until that point which is the NW corner of T25S, 
R32E, MDM. Continue S following R32E lines to the NW corner of 
T31S, R32E, MDM. Continue W to the NW corner of T31S, R31E, 
MDM. Continue S to the SW corner of T32S, R31E, MDM. Continue 
W to SW corner of SE quarter of Section 34, T32S, R30E, MDM. 
Continue S to SW corner of TllN, R17W, SBM. Continue E along 
south boundary of TllN, SBM to SW corner of TllN, R7W, SBM. 
Continue S to SW corner of T9N, R7W, SBM. Continue E along 
south boundary of T9N, SBM to SW corner of T9N, RlE, SBM. 
Continue S along west boundary of RlE, SMB to Riverside County 
line at the SW corner of TlS, RlE, SBM. Continue E along south 
boundary of Tls, SBM (Riverside County Line) to SW corner of 
TlS, RlOE, SBM. Continue S along west boundary of RlOE, SBM to 
Imperial County line at the SW corner of TSS, RlOE, SBM. 
Continue W along Imperial and Riverside county line to NW 
corner of T9S, R9E, SBM. Continue S along the boundary between 
Imperial and San Diego Counties, along the west edge of R9E, 
SBM to the south boundary of Imperial County/California state 
line. Follow the California state line west to Arizona state 
line, then north to Nevada state line, then continuing NW back 
to start at the point which is the NW corner of Section 1, 
Tl7N, Rl4E, SBM 

$1.00 additional per hour for portions of SAN LUIS OBISPO, 
KERN, SANTA BARBARA & VENTURA as defined below: 

That area within the following Boundary: Begin approximately 5 
miles north of the community of Cholame, on the Monterey County 
and San Luis Obispo County boundary at the NW corner of T25S, 
R16E, Mt. Diablo Meridian. Continue south along the west side 
of R16E to the SW corner of T30S, R16E, MDM. Continue E to SW 
corner of T30S, R17E, MDM. Continue S to SW corner of T31S, 
Rl7E, MDM. Continue E to SW corner of T31S, RlSE, MDM. 
Continue S along West side of R18E, MDM as it crosses into San 
Bernardino Meridian numbering area and becomes R30W. Follow 
the west side of R30W, SBM to the SW corner of T9N, R30W, SBM. 
Continue E along the south edge of T9N, SBM to the Santa 
Barbara County and Ventura County boundary at that point whch 
is the SW corner of Section 34.T9N, R24W, SBM, continue S along 
the Ventura county line to that point which is the SW corner of 
the SE quarter of Section 32, T7N, R24W, SBM. Continue E 
along the south edge of T7N, SBM to the SE corner to T7N, R21W, 
SBM. Continue N along East side of R21W, SBM to Ventura County 
and Kern County boundary at the NE corner of TSN, R21W. 
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Continue W along the Ventura County and Kern County boundary to 
the SE corner of T9N, R21W. Continue North along the East edge 
of R21W, SBM to the NE corner of T12N, R21W, SBM. Continue 
West along the north edge of Tl2N, SBM to the SE corner of 
T32S, R21E, MDM. [T12N SBM is a think strip between TllN SBM 
and T32S MDM]. Continue North along the East side of R21E, MDM 
to the Kings County and Kern County border at the NE corner of 
T25S, R21E, MDM, continue West along the Kings County and Kern 
County Boundary until the intersection of San Luis Obispo 
County. Continue west along the Kings County and San Luis 
Obispo County boundary until the intersection with Monterey 
County. Continue West along the Monterey County and San Luis 
Obispo County boundary to the beginning point at the NW corner 
of T25S, Rl6E, MDM. 

$2.00 additional per hour for INYO and MONO Counties and the 
Northern portion of SAN BERNARDINO County as defined below: 

That area within the following Boundary: Begin at the 
intersection of the northern boundary of Mono County and the 
California state line at the point which is the center of 
Section 17, TlON, R22E, Mt. Diablo Meridian. Continue S then 
SE along the entire western boundary of Mono County, until it 
reaches Inyo County at the point which is the NE corner of the 
Western half of the NW quarter of Section 2, TBS, R29E, MDM. 
Continue SSE along the entire western boundary of Inyo County, 
until the intersection with Kern County at the point which is 
the Svv corner of the SE 1/4 of Section 32, T24S, R37E, MDM. 
Continue E along the Inyo and Kern County boundary until the 
intersection with San Bernardino County at that point which is 
the SE corner of section 34, T24S, R40E, MDM. Continue E along 
the Inyo and San Bernardino County boundary until the point 
which is the NE corner of the Western half of the NW quarter of 
Section 6, T25S, R42E, MDM. Continue S to that point which is 
the SW corner of the NW quarter of Section 6, T27S, R42E, MDM. 
Continue E in a straight line to the California and Nevada 
state border at the point which is the NW corner of Section 1, 
T17N, R14E, San Bernardino Meridian. Then continue NW along 
the state line to the starting point, which is the center of 
Section 18, TlON, R22E, MDM. 

REMAINING AREA NOT DEFINED ABOVE RECIEVES BASE RATE 

ENGI0012-004 08/01/2015 

OPERATOR: Power Equipment 
(DREDGING) 

Rates 

(1) Leverman ................ $ 49.50 
(2) Dredge dozer ............ $ 43.53 
(3) Deckmate ................ $ 43.42 
(4) Winch operator (stern 
winch on dredge) ............ $ 42. 8 7 
(5) Fireman-Oiler, 
Deckhand, Bargeman, 
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Leveehand ................... $ 42.33 
(6) Barge Mate .............. $ 42.94 

IRON0377-002 07/01/2016 

Rates 

Ironworkers: 
Fence Erector ............... $ 28.33 
Ornamental, Reinforcing 
and Structural .............. $ 34.75 

PREMIUM PAY: 

23.60 
23.60 

Fringes 

20.64 

29.20 

$6.00 additional per hour at the following locations: 

China Lake Naval Test Station, Chocolate Mountains Naval 
Reserve-Niland, 
Edwards AFB, Fort Irwin Military Station, Fort Irwin Training 
Center-Goldstone, San Clemente Island, San Nicholas Island, 
Susanville Federal Prison, 29 Palms - Marine Corps, U.S. Marine 
Base - Barstow, U.S. Naval Air Facility - Sealey, Vandenberg AFB 

$4.00 additional per hour at the following locations: 

Army Defense Language Institute - Monterey, Fallon Air Base, 
Naval Post Graduate School - Monterey, Yermo Marine Corps 
Logistics Center 

$2.00 additional per hour at the following locations: 

Port Hueneme, Port Mugu, U.S. Coast Guard Station - Two Rock 

* LAB00089-001 07/18/2016 

LABORER (BUILDING and all 
other Residential 
Construction) 

Group 1 ..................... $ 
Group 2 ..................... $ 
Group 3 ..................... $ 
Group 4 ..................... $ 
Group 5 ..................... $ 

LABORER (RESIDENTIAL 
CONSTRUCTION - See definition 
below) 

Rates 

29.42 
30.10 
30.81 
31. 61 
33.54 

(1) Laborer ................. $ 27. 32 
(2) Cleanup, Landscape, 
Fencing (Chain Link & Wood).$ 26.03 

Fringes 

19. 78 
19.78 
19. 78 
19.78 
19.78 

18.11 

18.11 

RESIDENTIAL DEFINITION: Wood or metal frame construction of 
single family residences, apartments and condominums -
excluding (a) projects that exceed three stories over a 
garage level, (b) any utility work such as telephone, gas, 
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water, sewer and other utilities and (c) any fine grading 
work, utility work or paving work in the future street and 
public right-of-way; but including all rough grading work 
at the job site behind the existing right of way 

LABORER CLASSIFICATIONS 

GROUP 1: Cleaning and handling of panel forms; Concrete 
Screeding for Rought Strike-off; Concrete, water curing; 
Demolition laborer; Flagman; Gas, oil and/or water pipeline 
laborer; General Laborer; General clean-up laborer; 
Landscape laborer; Jetting laborer; Temporary water and 
air lines laborer; Material hoseman (walls, slabs, floors 
and decks); Plugging, filling of Shee-bolt holes; Dry 
packing of concrete; Railroad maintenance, Repair Trackman 
and road beds, Streetcar and railroad construction trac 
laborers; Slip form raisers; Slurry seal crews (mixer 
operator, applicator operator, squeegee man, Shuttle man, 
top man), filling of cracks by any method on any surface; 
Tarman and mortar man; Tool crib or tool house laborer; 
Window cleaner; Wire Mesh puling-all concrete pouring 
operations 

GROUP 2: Asphalt Shoveler; Cement Dumper (on 1 yard or larger 
mixer and handling bulk cement); Cesspool digger and 
installer; Chucktender; Chute man, pouring concrete, the 
handling of the cute from ready mix trucks, such as walls, 
slabs, decks, floors, foundations, footings, curbs, gutters 
and sidewalks; Concrete curer-impervious membrane and form 
oiler; Cutting torch operator (demoliton); Guinea chaser; 
Headboard man-asphlt; Laborer, 
packing rod steel and pans; membrane vapor barrier installer; 
Power broom sweepers (small); Riiprap, stonepaver, placing 
stone or wet sacked concrete; Roto scraper and tiller; Tank 
sealer and cleaner; Tree climber, faller, chain saw 
operator, Pittsburgh Chipper and similar type brush 
shredders; Underground laborers, including caisson bellower 

GROUP 3: Buggymobile; Concrete cutting torch; Concrete 
cutting torch; Concrete pile cutter; Driller, jackhammer, 2 
1/2 feet drill steel or longer; Dri Pak-it machine; High 
sealer (including drilling of same); Hydro seeder and 
similar type; Impact wrench, mult-plate; Kettlemen, potmen 
and mean applying asphalt, lay-kold, creosote, line caustic 
and similar type materials (applying means applying, 
dipping, brushing or handling of such materials for pipe 
wrapping and waterproofing); Operators of pneumatic, gas, 
electric tools, vibratring machines, pavement breakers, air 
blasting, come-along, and similar mechanical tools not 
separately classified herein; Pipelayers back up man 
coating, grouting, making of joints, sealing, caulking, 
diapering and inclduing rubber gasket joints, pointing and 
any and all other services; Rotary Scarifier or multiple 
head concrete chipping scaarifier; Steel header board man 
and guideline setter; Tampers, Barko, Wacker and similar 
type; Trenching machine, handpropelled 
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GROUP 4: Asphalt raker, luterman, ironer, apshalt dumpman and 
asphalt spreader boxes (all types); Concrete core cutter 
(walls, floors or ceilings), Grinder or sander; Concrete 
saw man; cutting walls or flat work, scoring old or new 
concrete; Cribber, shorer, lagging, sheeting and trench 
bracing, hand-guided lagging hammer; Laser beam in 
connection with laborer's work; Oversize concrete vibrator 
operator 70 pounds and over; Pipelayer performing all 
services in the laying, installation and all forms of 
connection of pipe from the point of receiving pipe in the 
ditch until completion of oepration, including any and all 
forms of tubular material, whether pipe, metallic or 
non-metallic, conduit, and any other stationary type of 
tubular device used for the conveying of any substance or 
element, whether water, sewage, solid, gas, air or other 
product whatsoever and without regard to the nature of 
material from which the tubular material is fabricated; No 
joint pipe and stripping of same; Prefabricated manhole 
installer; Sandblaster (nozzleman), Porta shot-blast, water 
blasting 

GROUP 5: Blasters Powderman-All work of loading holes, 
placing and blasting of all pwder and explosives of 
whatever type, regardless of method used for such loading 
and placing; Driller-all power drills, excluding 
jackhammer, whether core, diamond, wagon, track, multiple 
unit, and any and all other types of mechanical drills 
without regard to the form of motive power. 

LAB00089-002 11/01/2015 

Rate.s 

LABORER (MASON TENDER) ........... $ 29.12 

* LAB00089-004 07/03/2016 

HEAVY AND HIGHWAY CONSTRUCTION 

Rates 

Laborers: 
Group 1 ..................... $ 30.54 
Group 2 ..................... $ 31 . 0 0 
Group 3 ...................... $ 31.41 
Group 4 ..................... $ 32.25 
Group 5 ..................... $ 36.37 

LABORER CLASSIFICATIONS 

Fringes 

15.39 

Fringes 

19.73 
19.73 
19.73 
19.73 
19.73 

GROUP 1: Laborer: General or Construction Laborer, Landscape 
Laborer. Asphalt Rubber Material Loader. Boring Machine 
Tender (outside), Carpenter Laborer (cleaning, handling, 
oiling & blowing of panel forms and lumber), Concrete 
Laborer, Concrete Screeding for rough strike-off, Concrete 
water curing. Concrete curb & Gutter laborer, Certified 
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Confined Space Laborer, Demolition laborer & Cleaning of 
Brick and lumber,Expansion Joint Caulking; Environmental 
Remediation, Monitoring Well, Toxic waste and Geotechnical 
Drill tender, Fine Grader, Fire Watcher, Limbers, Brush 
Loader, Pilers and Debris Handlers. flagman. Gas Oil and 
Water Pipeline Laborer. Material Hoseman (slabs, walls, 
floors, decks); Plugging, filling of shee bolt holes; Dry 
packing of concrete and patching; Post Boler Digger 
(manual); Railroad maintenance, repair trackman, road beds; 
Rigging & signaling; Scaler, Slip-Form Raisers, Filling 
cracks on any surface, tool Crib or Tool House Laborer, 
Traffic control (signs, barriers, barricades, delineator, 
cones etc.), Window Cleaner 

GROUP 2: Asphalt abatement; Buggymobile; Cement dumper (on 1 
yd. or larger mixers and handling bulk cement); Concrete 
curer, impervious membrane and form oiler; Chute man, 
pouring concrete; Concrete cutting torch; Concrete pile 
cutter; driller/Jackhammer, with drill steel 2 1/'2 feet or 
longer; Dry pak-it machine; Fence erector; Pipeline 
wrapper, gas, oil, water, pot tender & form man; Grout man; 
Installation of all asphalt overlay fabric and materials 
used for reinforcing asphalt; Irrigation laborer; 
Kettleman-Potman hot mop, includes applying asphalt, 
lay-klold, creosote, lime caustic and similar tyhpes of 
materials (dipping, brushing, handling) and waterproofing; 
Membrane vapor barrier installer; Pipelayer backup man 
(coating, grouting, making of joints, sealing caulkiing, 
diapering including rubber basket joints, pointing); 
Rotary scarifier, multiple head concrete chipper; Rock 
slinger; Roto scraper & tiller; Sandblaster pot tender; 
Septic tank digger/installer; Tamper/wacker operator; Tank 
scaler & cleaner; Tar man & mortar man; Tree 
climber/faller, chainb saw operator, Pittsburgh chipper & 

similar type brush shredders. 

GROUP 3: Asphalt, installation of all frabrics; Buggy Mobile 
Man, Bushing hammer; Compactor (all types), Concrete Curer 
- Impervious membrane, Form Oiler, Concrete Cutting Torch, 
Concrete Pile Cutter,Driller/Jackhammer with drill steel 2 
1/2 ft or longer, Dry Pak-it machine, Fence erector 
including manual post hole digging; Gas oil or water 
Pipeline Wrapper - 6 ft pipe and over, Guradrail erector, 
Hydro seeder, Impact Wrench man (multi plate), 
kettleman-Potman Hot Mop includes applying Asphalt, 
Lay-Kold, Creosote, lime caustic and similar types of 
materials (dipping, brushing or handling) and 
waterproofing. Laser Beam in connection with Laborer work. 
High Scaler, Operators of Pneumatic Gas or Electric Tools, 
Vibrating Machines, Pavement Breakers, Air Blasting, 
Come-Alongs and similar mechanical tools, Remote-Controlled 
Robotic Tools in connection with Laborers work. Pipelayer 
Backup Man (Coating, grouting,m makeing of joints, sealing, 
caulking, diapering including rubber gasket joints, 
pointing and other services). Power Post Hole Digger, 
Rotary Scarifier (multiple head concrete chipper 
scarifier), Rock Slinger, Shot Blast equipment (8 to 48 
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inches), Steel Headerboard Man and Guideline Setter, 
Tamper/Wacker operator and similar types, Trenching Machine 
hand propelled. 

GROUP 4: Any worker exposed to raw sewage. Asphalt Raker, 
Luteman, Asphalt Dumpman, Asphalt Spreader Boxes, Concrete 
Core Cutter, Concrete Saw Man, Cribber, Shorer, Head Rock 
Slinger. Installation of subsurface instrumentation, 
monitoring wells or points, remediation system installer; 
Laborer, asphalt-rubber distributor bootman; Oversize 
concrete vibrator operators, 70 pounds or over. Pipelayer, 
Prfefabricated Manhole Installer, Sandblast Nozzleman 
(Water Balsting-Porta Shot Blast), Traffic Lane Closure. 

GROUP 5: Blasters Powderman-All work of loading holes, 
placing and blasting of all powder and explosives of 
whatever type, regardless of method used for such loading 
and placing; Horizontal directional driller, Boring system, 
Electronic traking, Driller: all power drills excluding 
jackhammer, whether core, diamond, wagon, track, multiple 
unit, and all other types of mechanical drills without 
regard to form of motive power. Environmental remediation, 
Monitoring well, Toxic waste and Geotechnical driller, 
Toxic waste removal. Welding in connection with Laborer's 
work. 

LAB00300-005 01/01/2016 

Rates Fringes 

Asbestos Removal Laborer ......... $ 30.43 16.07 

SCOPE OF WORK: Includes site mobilization, initial site 
cleanup, site preparation, removal of asbestos-containing 
material and toxic waste, encapsulation, enclosure and 
disposal of asbestos- containing materials and toxic waste 
by hand or with equipment or machinery; scaffolding, 
fabrication of temporary wooden barriers and assembly of 
decontamination stations. 

LAB01184-001 07/04/2016 

Rates 

Laborers: (HORIZONTAL 
DIRECTIONAL DRILLING) 

(1) Drilling Crew Laborer ... $ 33.65 
(2) Vehicle Operator/Hauler.$ 33.82 
(3) Horizontal Directional 
Drill Operator .............. $ 35. 67 
(4) Electronic Tracking 
Locator ..................... $ 37. 67 

Laborers: (STRIPING/SLURRY 
SEAL) 

GROUP 1 ..................... $ 34.86 
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GROUP 2 ..................... $ 3 6 . 16 
GROUP 3 ..•.................. $ 3 8 . 1 7 
GROUP 4 ..................... $ 3 9 . 91 

LABORERS - STRIPING CLASSIFICATIONS 

17.03 
17.03 
17.03 

GROUP 1: Protective coating, pavement sealing, including 
repair and filling of cracks by any method on any surface 
in parking lots, game courts and playgrounds; carstops; 
operation of all related machinery and equipment; equipment 
repair technician 

GROUP 2: Traffic surface abrasive blaster; pot tender -
removal of all traffic lines and markings by any method 
(sandblasting, waterblasting, grinding, etc.) and 
preparation of surface for coatings. Traffic control 
person: controlling and directing traffic through both 
conventional and moving lane closures; operation of all 
related machinery and equipment 

GROUP 3: Traffic delineating device applicator: Layout and 
application of pavement markers, delineating signs, rumble 
and traffic bars, adhesives, guide markers, other traffic 
delineating devices including traffic control. This 
category includes all traffic related surface preparation 
(sandblasting, waterblasting, grinding) as part of the 
application process. Traffic protective delineating system 
installer: removes, relocates, installs, permanently 
affixed roadside and parking delineation barricades, 
fencing, cable anchor, guard rail, reference signs, 
monument markers; operation of all related machinery and 
equipment; power broom sweeper 

GROUP 4: Striper: layout and application of traffic stripes 
and markings; hot thermo plastic; tape traffic stripes and 
markings, including traffic control; operation of all 
related machinery and equipment 

* LAB01414-003 08/03/2016 

Rates 

LABORER 
PLASTER CLEAN-UP LABORER .... $ 31.60 
PLASTER TENDER .............. $ 34.15 

Fringes 

19.28 
19.28 

Work on a swing stage scaffold: $1.00 per hour additional. 

Work at Military Bases - $3.00 additional per hour: 
Coronado Naval Amphibious Base, Fort Irwin, Marine Corps Air 
Station-29 Palms, Imperial Beach Naval Air Station, Marine 
Corps Logistics Supply Base, Marine Corps Pickle Meadows, 
Mountain Warfare Training Center, Naval Air 
Facility-Seeley, North Island Naval Air Station, Vandenberg 
AFB. 
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PAIN0036-001 07/01/2015 

Rates 

Painters: (Including Lead 
Abatement) 

(1) Repaint (excludes San 
Diego County) ............... $ 27.29 
(2) All Other Work .......... $ 30.72 

Fringes 

12.83 
12.83 

REPAINT of any previously painted structure. Exceptions: 
work involving the aerospace industry, breweries, 
commercial recreational facilities, hotels which operate 
commercial establishments as part of hotel service, and 
sports facilities. 

PAIN0036-010 10/01/2015 

DRYWALL FINISHER/TAPER 
(1) Building & Heavy 

Rates 

Construction ................. $ 27.84 
(2) Residential 
Construction (Wood frame 
apartments, single family 
homes and multi-duplexes 
up to and including four 
stories) .................... $ 21.00 

PAIN0036-012 10/01/2015 

Rates 

GLAZIER .......................... $ 40.80 

PAIN0036-019 01/01/2016 

Rates 

SOFT FLOOR LAYER ................. $ 26.77 

PLAS0200-005 08/06/2015 

Rates 

PLASTERER ........................ $ 38. 44 

Fringes 

15.20 

13.91 

Fringes 

17.66 

Fringes 

13.53 

Fringes 

13.77 

NORTH ISLAND NAVAL AIR STATION, COLORADO NAVAL AMPHIBIOUS 
BASE, IMPERIAL BEACH NAVAL AIR STATION: $3.00 additional 
per hour. 

PLAS0500-001 07/01/2016 
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Rates 

CEMENT MASON/CONCRETE FINISHER 
GROUP 1 ..................... $ 23.84 
GROUP 2 ..................... $ 2 5 . 4 9 
GROUP 3 ..................... $ 2 7 . 5 7 

Fringes 

22.85 
22.85 
22.85 

CEMENT MASONS - work inside the building line, meeting the 
following criteria: 

GROUP 1: Residential wood frame project of any size; work 
classified as Type III, IV or Type V construction; 
interior tenant improvement work regardless the size of the 
project; any wood frame project of four stories or less. 

GROUP 2: Work classified as type I and II construction 

GROUP 3: All other work 

PLUM0016-006 07/01/2016 

PLUMBER, PIPEFITTER, 
STEAMFITTER 

Rates 

Camp Pendleton .............. $ 51.69 
Plumber and Pipefitter 
All other work except 
work on new additions and 
remodeling of bars, 
restaurant, stores and 
commercial buildings not 
to exceed 5,000 sq. ft. 
of floor space and work 
on strip malls, light 
commercial, tenant 
improvement and remodel 
work ....................... $ 47.19 

\ivork ONLY on new additions 
and remodeling of 
commercial buildings, 
bars, restaurants, and 
stores not to exceed 5,000 
sq. ft. of floor space ...... $ 45.73 
\ivork ONLY on strip malls, 
light commercial, tenant 
improvement and remodel 
work ........................ $ 35.69 

PLUM0016-0ll 07/01/2016 

Rates 

PLUMBER/PIPEFITTER 
Residential ................. $ 38.17 
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PLUM0345-001 07/01/2014 

Rates 

PLUMBER 
Landscape/Irrigation Fitter.$ 29.27 
Sewer & Storm Drain Work .... $ 33.24 

ROOF0045-001 07/01/2012 

Rates 

ROOFER ........................... $ 25. 08 

SFCA0669-001 04/01/2016 

Rates 

SPRINKLER FITTER ................. $ 37.67 

SHEE0206-001 07/01/2015 

Rates 

SHEET METAL WORKER 
Camp Pendleton .............. $ 3 7. 5 5 
Except Camp Pendleton ....... $ 35.33 
Sheet Metal Technician ...... $ 25.22 

SHEET METAL TECHNICIAN - SCOPE: 

Fringes 

19.75 
17.13 

Fringes 

7.28 

Fringes 

19.56 

Fringes 

23.23 
23.23 

6.69 

a. Existing residential buildings, both single and 
multi-family, where each unit is heated and/or cooled by a 
separate system b. New single family residential buildings 
including tracts. c. New multi-family residential buildings, 
not exceeding five stories of living space in height, provided 
each unit is heated or cooled by a separate system. Hotels and 
motels are excluded. d. LIGHT COMMERCIAL WORK: Any sheet 
metal, heating and air conditioning work performed on a project 
where the total construction cost, excluding land, is under 
$1,000,000 e. TENANT IMPROVEMENT WORK: Any work necessary to 
finish interior spaces to conform to the occupants of 
commercial buildings, after completion of the building shell 

TEAM0036-001 07/06/2015 

Rates Fringes 

Truck drivers: 
GROUP 1 ..................... $ 15.40 28.69 
GROUP 2 ...................... $ 24.99 28.69 
GROUP 3 ..................... $ 25.19 28.69 
GROUP 4 ..................... $ 25.39 28.69 
GROUP 5 ..................... $ 25.59 28.69 
GROUP 6 ..................... $ 26.09 28.69 
GROUP 7 ..................... $ 27.59 28.69 
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FOOTNOTE: HAZMAT PAY: Work on a hazmat job, where hazmat 
certification is required, shall be paid, in addition to 
the classification working in, as follows: Levels A, Band 
C - +$1.00 per hour. Workers shall be paid hazmat pay in 
increments of four (4) and eight (8) hours. 

TRUCK DRIVER CLASSIFICATIONS 

GROUP 1: Fuel Man, swamper 

GROUP 2: 2-axle Dump Truck, 2-axle Flat Bed,Concrete Pumping 
Truck, Industrial Lift Truck, Motorized Traffic Control, 
Pickup Truck on Jobsite 

GROUP 3: 2-axle Water Truck, 3-axle Dump Truck, 3-axle Flat 
Bed, Erosion Control Nozzleman, Dump Crete Truck under 6.5 
yd, Forklift 15,000 lbs and over, Prell Truck, Pipeline 
Work Truck Driver, Road Oil Spreader, Cement Distributor or 
Slurry Driver, Bootman, Ross Carrier 

GROUP 4: Off-road Dump Truck under 35 tons 4-axles but less 
than 7-axles, Low-Bed Truck & Trailer, Transit Mix Trucks 
under 8 yd, 3-axle Water Truck, Erosion Control Driver, 
Grout Mixer Truck, Dump Crete 6.5yd and over, Dumpster 
Trucks, DW 10, DW 20 and over, Fuel Truck and Dynamite, 
Truck Greaser, Truck Mounted Mobile Sweeper 2-axle Winch 
Truck 

GROUP 5: Off-road Dump Truck 35 tons and over, 7-axles or 
more, Transit Mix Trucks 8 yd and over, A-Frame Truck, 
Swedish Cranes 

GROUP 6: Off-Road Special Equipment (including but not 
limited to Water Pull Tankers, Athey Wagons, DJB, B70 
Wuclids or like Equipment) 

GROUP 7: Repairman 

vmLDERS - Receive rate prescribed for craft performing 
operation to which welding is incidental. 

==---===----=-=----==-----===----=~===--======-================= 

Unlisted classifications needed for work not included within 
the scope of the classifications listed may be added after 
award only as provided in the labor standards contract clauses 
(29CFR 5.5 (a) (1) (ii)). 

The body of each wage determination lists the classification 
and wage rates that have been found to be prevailing for the 
cited type(s) of construction in the area covered by the wage 
determination. The classifications are listed in alphabetical 
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order of "identifiers" that indicate whether the particular 
rate is a union rate (current union negotiated rate for local), 
a survey rate (weighted average rate) or a union average rate 
(weighted union average rate). 

Union Rate Identifiers 

A four letter classification abbreviation identifier enclosed 
in dotted lines beginning with characters other than "SU" or 
"UAVG" denotes that the union classification and rate were 
prevailing for that classification in the survey. Example: 
PLUM0198-005 07/01/2014. PLUM is an abbreviation identifier of 
the union which prevailed in the survey for this 
classification, which in this example would be Plumbers. 0198 
indicates the local union number or district council number 
where applicable, i.e., Plumbers Local 0198. The next number, 
005 in the example, is an internal number used in processing 
the wage determination. 07/01/2014 is the effective date of the 
most current negotiated rate, which in this example is July 1, 
2014. 

Union prevailing wage rates are updated to reflect all rate 
changes in the collective bargaining agreement (CBA) governing 
this classification and rate. 

Survey Rate Identifiers 

Classifications listed under the "SU" identifier indicate that 
no one rate prevailed for this classification in the survey and 
the published rate is derived by computing a weighted average 
rate based on all the rates reported in the survey for that 
classification. As this weighted average rate includes all 
rates reported in the survey, it may include both union and 
non-union rates. Example: SULA2012-007 5/13/2014. SU indicates 
the rates are survey rates based on a weighted average 
calculation of rates and are not majority rates. LA indicates 
the State of Louisiana. 2012 is the year of survey on which 
these classifications and rates are based. The next number, 007 
in the example, is an internal number used in producing the 
wage determination. 5/13/2014 indicates the survey completion 
date for the classifications and rates under that identifier. 

Survey wage rates are not updated and remain in effect until a 
new survey is conducted. 

Union Average Rate Identifiers 

Classification(s) listed under the UAVG identifier indicate 
that no single majority rate prevailed for those 
classifications; however, 100% of the data reported for the 
classifications was union data. EXAMPLE: UAVG-OH-0010 
08/29/2014. UAVG indicates that the rate is a weighted union 
average rate. OH indicates the state. The next number, 0010 in 
the example, is an internal number used in producing the wage 
determination. 08/29/2014 indicates the survey completion date 
for the classifications and rates under that identifier. 

A UAVG rate will be updated once a year, usually in January of 
each year, to reflect a weighted average of the current 
negotiated/CEA rate of the union locals from which the rate is 
based. 
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WAGE DETERMINATION APPEALS PROCESS 

1.) Has there been an initial decision in the matter? This can 
be: 

* an existing published wage determination 
* a survey underlying a wage determination 
* a Wage and Hour Division letter setting forth a position on 

a wage determination matter 
* a conformance (additional classification and rate) ruling 

On survey related matters, initial contact, including requests 
for summaries of surveys, should be with the Wage and Hour 
Regional Office for the area in which the survey was conducted 
because those Regional Offices have responsibility for the 
Davis-Bacon survey program. If the response from this initial 
contact is not satisfactory, then the process described in 2.) 
and 3.) should be followed. 

With regard to any other matter not yet ripe for the formal 
process described here, initial contact should be with the 
Branch of Construction Wage Determinations. Write to: 

Branch of Construction Wage Determinations 
Wage and Hour Division 
U.S. Department of Labor 
200 Constitution Avenue, N.W. 
Washington, DC 20210 

2.) If the answer to the question in 1.) is yes, then an 
interested party (those affected by the action) can request 
review and reconsideration from the Wage and Hour Administrator 
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to: 

Wage and Hour Administrator 
U.S. Department of Labor 
200 Constitution Avenue, N.W. 
Washington, DC 20210 

The request should be accompanied by a full statement of the 
interested party's position and by any information (wage 
payment data, project description, area practice material, 
etc.) that the requester considers relevant to the issue. 

3.) If the decision of the Administrator is not favorable, an 
interested party may appeal directly to the Administrative 
Review Board (formerly the Wage Appeals Board). Write to: 

Administrative Review Board 
U.S. Department of Labor 
200 Constitution Avenue, N.W. 
Washington, DC 20210 

4.) All decisions by the Administrative Review Board are final. 

END OF GENERAL DECISION 
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10. FEDERAL LABOR STANDARDS PROVISIONS (Office of the Secretary of Labor 29 CFR 5): 

Applicability 

The Project or Program to which the construction work covered by this contract pertains is being 
assisted by the United States of America and the following Federal Labor Standards Provisions are 
included in this Contract pursuant to the provisions applicable to such Federal assistance. 

A. 1. Minimum Wages. (i) All laborers and mechanics employed or working upon the site of the work, 
(or under the United States Housing Act of 1937 or under the Housing Act of 1949 in the construction 
or development of the project) will be paid unconditionally and not less often than once a week, and 
without subsequent deduction or rebate on any account (except such payroll deductions as are 
permitted by regulations issued by the Secretary of Labor under the Copeland Act (29 CFR Part 3), the 
full amount of wages and bona fide fringe benefits (or cash equivalents thereof) due at ti me of payment 
computed at rates not less than those contained in the wage determination of the Secretary of Labor 
which is attached hereto and made a part hereof, regardless of any contractual relationship which may 
be alleged to exist between the contractor and such laborers and mechanics. 

Contributions made or costs reasonably anticipated for bona fide fringe benefits under Section l(b)(2) 
of the Davis-Bacon Act on behalf of laborers or mechanics are considered wages paid to such laborers 
or mechanics, subject to the provisions of 29 CFR 5.5(a)(1 )(iv); also, regular contributions made or costs 
incurred for more than a weekly period {but not less often than quarterly) under plans, funds, or 
programs, which cover the particular weekly period, are deemed to be constructively made or incurred 
during such weekly period. Such laborers and mechanics shall be paid the appropriate wage rate and 
fringe benefits on the wage determination for the classification of work actually performed, without 
regard to skill, except as provided in 29 CFR 5.5(a)(4). Laborers or mechanics performing work in more 
than one classification may be compensated at the rate specified for each classification for the time 
actually worked therein: Provided that the employer's payroll records accurately set forth the time 
spent in each classification in which work is performed. The wage determination (including any 
additional classification and wage rates conformed under 29 CFR 5.5(a)(1 )(ii) and the Davis-Bacon poster 
(WH-1321) shall be posted at all times by the contractor and its subcontractors at the site of the work 
in a prominent and accessible, place where it can be easily seen by the workers. 

{ii) (A) Any class of laborers or mechanics, including helpers, which is not listed in the wage 
determination and which is to be employed under the contract shall be classified in conformance with 
the wage determination. The Federal Agency or its designee shall approve an additional classification 
and wage rate and fringe benefits therefore only when the following criteria have been met: 

(1) The work to be performed by the classification requested is not performed by a classification in the 
wage determination; and 

(2) The classification is utilized in the area by the construction industry; and 

(3) The proposed wage rate, including any bona fide fringe benefits, bears a reasonable relationship to 
the wage rates contained in the wage determination. 
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(B) If the contractor and the laborers and mechanics to be employed in the classification (if known), or 
their representatives, and the contracting officer or its designee agree on the classification and wage 
rate (including the amount designated for fringe benefits where appropriate), a report of the action 
taken shall be sent by the contracting officer to the Administrator of the Wage and Hour Division, 
Employment Standards Administration, U.S. Department of Labor, Washington, D.C. 20210. The 
Administrator, or an authorized representative, will approve, modify, or disapprove every additional 
classification action within 30 days of receipt and so advise the contracting officer or will notify the 
contracting officer within the 30-day period that additional time is necessary. 

(C) In the event the contractor, the laborers or mechanics to be employed in the classification or their 
representatives, and the contracting officer do not agree on the proposed classification and wage rate 
(including the amount designated for fringe benefits, where appropriate), the contracting officer shall 
refer the questions, including the views of all interested parties and the recommendation of the 
contrap:ing officer, to the Administrator for determination. The Administrator, or an authorized 
representative, will issue a determination within 30 days of receipt and so advise contracting officer or 
will notify the contracting officer within the 30-day period that additional time is necessary. 

(D) The wage rate (including fringe benefits where appropriate) determined pursuant to subparagraphs 
(1 )(ii)(b) or (c) of this section, shall be paid to all workers performing work in the classification under this 
contract from the first day on which work is performed in the classification. 

(iii) Whenever the minimum wage rate prescribed in the contract for a class of laborers or mechanics 
includes a fringe benefit which is not expressed as an hourly rate, the contractor shall either pay the 
benefit as stated in the wage determination or shall pay another bona fide fringe benefit or an hourly 
cash equivalent thereof. 

(iv) If the contractor does not make payments to a trustee or other third person, the contractor may 
consider as part of the wages of any laborer or mechanic the amount of any costs reasonably 
anticipated in providing bona fide fringe benefits under a plan or program, Provided, Thatthe Secretary 
of Labor has found, upon the written request of the contractor, that the applicable standards of the 
Davis-Bacon Act have been met The Secretary of Labor may require the contractor to set aside in a 
separate account assets for the meeting of obligations under the plan or program. 

2. Withholding. The Federal Agency or its designee shall upon its own action or upon written request 
of an authorized representative of the Department of Labor withhold or cause to be withheld from the 
contractor under this contract or any other Federal contract with the same prime contractor, or any 
other Federally-assisted contract subject to Davis-Bacon prevailing wage requirements, which is held 
by the same prime contractor so much of the accrued payments or advances as may be considered 
necessary to pay laborers and mechanics, including apprentices, trainees and helpers, employed by the 
contractor or any subcontractor the full amount of wages required by the contract. In the event of 
failure to pay any laborer or mechanic, including any apprentice, trainee or helper, employed or working 
on the site of the work (or under the United States Housing Act of 1937 or under the Housing Act of 
1949 in the construction or development of the project), all or part of the wages required by the 
contract, the Federal Agency or its designee may, after written notice to the contractor, sponsor, 
applicant, or owner, take such action as may be necessary to cause the suspension of any further 
payment, advance, or guarantee offunds until such violations have ceased. 
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3. Payrolls and basic records. (i) Payrolls and basic records relating thereto shall be maintained by the 
contractor during the course of the work preserved for a period of 3 years thereafter for all laborers and 
mechanics working at the site of the work (or under the United States Housing Act of 1937 or under the 
Housing Act of 1949 in the construction or development of the project. Such records shall contain the 
name, address, and social security number of each such worker, his or her correct classification, hourly 
rates of wages paid (including rates of contributions or costs anticipated for bona fide fringe benefits or 
cash equivalents thereof of the types described in Section l(b)(2)(B) of the Davis-bacon Act), daily and 
weekly number of hours worked, deductions made and actual wages paid. Whenever the Secretary of 
Labor has found under 29 CFR 5.5 (a)(1 )(iv) that the wages of any laborer or mechanic include the amount 
of any costs reasonably anticipated in providing benefits under a plan or program described in Section 
l(b)(2)(B) of the Davis-Bacon Act, the contractor shall maintain records which show that the commitment 
to provide such benefits is enforceable, that the plan or program is financially responsible, and that the 
plan or program has been communicated in writing to the laborers or mechanics affected, and records 
which show the costs anticipated or the actual cost incurred in providing such benefits. Contractors 
employing apprentices or trainees under approved programs shall maintain written evidence of the 
registration of apprenticeship programs and certification of trainee programs, the registration of the 
apprentices and trainees, and the ratios and wage rates prescribed in the applicable programs. 

{ii) {A) The contractor shall submit weekly for each week in which any contract work is performed a 
copy of all payrolls to the Federal Agency or its designee if the agency is a party to the contract, but if 
the agency is not such a party, the contractor will submit the payrolls to the applicant sponsor, or owner, 
as the case may be, for transmission to the Federal Agency or its designee. The payrolls submitted shall 
set out accurately and completely all of the information required to be maintained under 29 CFR 
5.5(a)(3)(i) except that full social security numbers and home addresses shall not be included on weekly 
transmittals. Instead the payrolls shall only need to include an individually identifying number for each 
employee (e.g., the last four digits of the employee's social security number). The required weekly 
payroll information may be submitted in any form desired. 

Optional Form WH-347 is available for this purpose from the Wage and Hour Division Web site at 

http:Uwww.dol.gov/esa/whd/forms/wh347instr.htm 

or its successor site. The prime contractor is responsible for the submission of copies of payrolls by all 
subcontractors. Contractors and subcontractors shall maintain the full social security number and 
current address of each covered worker, and shall provide them upon request to the Federal Agency 
or its designee if the agency is a party to the contract, but if the agency is not such a party, the contractor 
will submit the payrolls to the applicant sponsor, or owner, as the case may be, for transmission to the 
Federal Agency , the contractor, or the Wage and Hour Division of the Department of Labor for 
purposes of an investigation or audit of compliance with prevailing wage requirements. It is not a 
violation of this subparagraph for a prime contractor to require a subcontractor to provide addresses 
and social security numbers to the prime contractor for its own records, without weekly submission to 
the sponsoring government agency (or the applicant, sponsor, or, owner). 

(B) Each payroll submitted shall be accompanied by a "Statement of Compliance," signed by the 
contractor or subcontractor or his or her agent who pays or supervises the payment of the persons 
employed under the contract and shall certify the following: 
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(1) That the payroll for the payroll period contains the information required to be provided under 29 
CFR 5.5 (a)(3)(ii}, the appropriate information is being maintained under 29 CFR 5.5(a)(3)(i), and that such 
information is correct and complete; 

(2) That each laborer or mechanic (including each helper, apprentice, and trainee) employed on the 
contract during the payroll period has been paid the full weekly wages earned, without rebate, either 
directly or indirectly, and that no deductions have been made either directly or indirectly from the full 
wages earned, other than permissible deductions as set forth in 29 CFR Part 3; 

(3) That each laborer or mechanic has been paid not less than the applicable wage rates and fringe 
benefits or cash equivalents for the classification of work performed, as specified in the applicable wage 
determination incorporated into the contract. 

(C) The weekly submission of a properly executed certification set forth on the reverseside of Optional 
Form WH-347 shall satisfy the requirement for submission of the "Statement of Compliance" required 
by subparagraph A.3.(ii)(b)of this section. 

(D} The falsification of any of the above certifications may subject the contractor or subcontractor to 
civil or criminal prosecution under Section 1001 of Title 18 and Section 231 of Title 31 of the United 
States Code. 

(iii} The contractor or subcontractor shall make the records required under subparagraph A.3.(i) of this 
section available for inspection, copying, or transcription by authorized representatives of the Federal 
Agency or its designee or the Department of Labor, and shall permit such representatives to interview 
employees during working hours on the job. If the contractor or subcontractor fails to submit the 
required records or to make them available, Federal agency or its designee may, after written notice to 
the contractor, sponsor, applicant or owner, take such action as may be necessary to cause the 
suspension of any further payment, advance, or guarantee offunds. Furthermore, failure to submit the 
required records upon request orto make such records available may be grounds for debarment action 
pursuant to 29 CFR 5.12. 

4. Apprentices and Trainees. (i) Apprentices. Apprentices will be permitted to work at less than the 
predetermined rate for the work they performed when they are employed pursuant to and individually 
registered in a bona fide apprenticeship program registered with the U.S. Department of Labor, 
Employment and Training Administration, Office of Apprenticeship Training, Employer and Labor 
Services, or with a State Apprenticeship Agency recognized by the Office, or if a person is employed in 
his or her first 90 days of probationary employment as an apprentice in such an apprenticeship 
program, who is not individually registered in the program, but who has been certified by the Office of 
Apprenticeship Training, Employer and Labor Services or a State Apprenticeship Agency (where 
appropriate) to be eligible for probationary employment as an apprentice. The allowable ratio of 
apprentices to journeymen on the job site in any craft classification shall not be greater than the ratio 
permitted to the contractor as to the entire work force under the registered program. Any worker listed 
on a payroll at an apprentice wage rate, who is not registered or otherwise employed as stated above, 
shall be paid not less than the applicable wage rate on the wage determination for the classification of 
work actually performed. In addition, any apprentice performing work on the job site in excess of the 
ratio permitted under the registered program shall be paid not less than the applicable wage rate on 
the wage determination for the work actually performed. Where a contractor is performing 
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construction on a project in a locality other than that in which its program is registered, the ratios and 
wage rates (expressed in percentages of the journeyman's hourly rate) specified in the contractor's or 
subcontractor's registered program shall be observed. Every apprentice must be paid at not less than 
the rate specified in the registered program for the apprentice's level of progress, expressed as a 
percentage of the journeymen hourly rate specified in the applicable wage determination. 

Apprentices shall be paid fringe benefits in accordance with the provisions of the apprenticeship 
program. If the apprenticeship program does not specify fringe benefits, apprentices must be paid the 
full amount of fringe benefits listed on the wage determination for the applicable classification. If the 
Administrator determines that a different practice prevails for the applicable apprentice classification, 
fringes shall be paid in accordance with that determination. In the event the Office of Apprenticeship 
Training, Employer and Labor Services, or a State Apprenticeship Agency recognized by the Office, 
withdraws approval of an apprenticeship program, the contractor will no longer be permitted to utilize 
apprentices at less than the applicable predetermined rate for the work performed until an acceptable 
program is approved. 

(ii} Trainees. Except as provided in 29 CFR 5.16, trainees will not be permitted to work at less than the 
predetermined rate for the work performed unless they are employed pursuant ',to and individually 
registered in a program which has received prior approval, evidenced by formal certification by the U.S. 
Department of Labor, Employment and Training Administration. The ratio of trainees to journeymen 
on the job site shall not be greater than permitted under the plan approved by the Employment and 
Training Administration. Every trainee must be paid at not less than the rate specified in the approved 
program for the trainee's level of progress, expressed as a percentage of the journeyman hourly rate 
specified in the applicable wage determination. Trainees shall be paid fringe benefits in accordance with 
the provisions of the trainee program. If the trainee program does not mention fringe benefits, trainees 
shall be paid the full amount of fringe benefits listed on the wage determination unless the 
Administrator of the Wage and Hour Division determines that there is an apprenticeship program 
associated with the corresponding journeyman wage rate on the wage determination which provides 
for less than full fringe benefits for apprentices. Any employee listed on the payroll ata trainee rate who 
is not registered and participating in a training plan approved by the Employment and Training 
Administration shall be paid not less than the applicable wage rate on the wage determination for the 
work actually performed. In addition, any trainee performing work on the job site in excess of the ratio 
permitted under the registered program shall be paid not less than the applicable wage rate on the 
wage determination for the work actually performed. In the event the Employment and Training 
Administration withdraws approval of a training program, the contractor will no longer be permitted to 
utilize trainees at less than the applicable predetermined rate for the work performed until an 
acceptable program is approved. 

(iii} Equal employment opportunity. The utilization of apprentices, trainees and journeymen under 
29 CFR Part 5 shall be in conformity with the equal employment opportunity requirements of Executive 
Order 11246, as amended, and 29 CFR Part 30. 

5. Compliance with Copeland Act requirements. The contractor shall comply with the requirements 
of 29 CFR Part 3 which are incorporated by reference in this contract. 
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6. Subcontracts. The contractor or subcontractor will insert in any subcontracts the clauses contained 
in 29 CFR 5.59(a)(1) through (10 and such other clauses as the Federal Agency may by appropriate 
instructions require, and a copy of the applicable prevailing wage decision, and also a clause requiring 
the subcontractors to include these clauses in any lower tier subcontracts. The prime contractor shall 
be responsible for the compliance by any subcontractor or lower tier subcontractor with all the contract 
clauses in 29 CFR 5.5. 

7. Contract termination; debarment. A breach of the contract clauses in 29 CFR 5.5 may be grounds 
for termination of the contract and for debarment as a contractor and a subcontractor as provided in 
29 CFR 5.12. 

8. Compliance with Davis-Bacon and Related Act Requirements. All rulings and interpretations of 
the Davis-Bacon and Related Acts contained in 29 CFR Parts 1, 3, and 5 are herein incorporated by 
reference in this contract 

9. Disputes concerning labor standards. Disputes arising out of the labor standards provisions of this 
contract shall not be subject to the general disputes clause of this contract. Such disputes shall be 
resolved in accordance with the procedures of the Department of Labor set forth in 29 CFR Parts 5, 6, 
and 7. Disputes within the meaning of this clause include disputes between the contractor (or any of its 
subcontractors) and the contracting agency, the U.S. Department of Labor, or the employees or their 
representatives. 

10. (i) Certification of Eligibility. By entering into this contract the contractor certifies that neither it 
(nor he or she) nor any person or firm who has an interest in the contractor's firm is a person or firm 
ineligible to be awarded Government contracts by virtue of Section 3(a) of the Davis-Bacon Act or 29 
CFR 5.12(a)(1 ). 

(ii) No part of this contract shall be subcontracted to any person or firm ineligible for award of a 
Government contract by virtue of Section 3(a) of the Davis-Bacon Act or 29 CFR 5.12{a)(1 ) .. 

(iii) The penalty for making false statements is prescribed in the U.S. Criminal Code, 18 U.S.C. 1001. 

b. Contract Work Hours and Safety Standards Act. The provisions of this paragraph bare applicable 
where the amount of the prime contract exceeds $100,000. As used in this paragraph, the terms 
"laborers" and "mechanics" include watchmen and guards. 

(1) Overtime requirements. No contractor or subcontractor contracting for any part of the contract 
work which may require or involve the employment of laborers or mechanics shall require or permit 
any such laborer or mechanic in any workweek in which the individual is employed on such work to 
work in excess of 40 hours in such workweek unless such laborer or mechanic receives compensation 
at a rate not less than one and one-half times the basic rate of pay for all hours worked in excess of 40 
hours in such workweek. 

(2) Violation; liability for unpaid wages; liquidated damages. In the event of any violation of the 
clause set forth in subparagraph (b)(1) of this section, the contractor and any subcontractor responsible 
therefore shall be liable for the unpaid wages. In addition, such contractor and subcontractor shall be 
liable to the United States (in the case of work done under contract for the District of Columbia or a 
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territory, to such District or to such territory), for liquidated damages. Such liquidated damages shall be 
computed with respect to each individual laborer or mechanic, including watchmen and guards, 
employed in violation of the clause set forth in subparagraph (b)(1) of this paragraph, in the sum of $10 
for each calendar day on which such individual was required or permitted to work in excess of the 
standard workweek of 40 hours without payment of the overtime wages required by the clause set 
forth in sub paragraph {b)(1) of this section. 

(3) Withholding for unpaid wages and liquidated damages. The Federal Agency or its designee shall 
upon its own action or upon written request of an authorized representative of the Department of 
Labor withhold or cause to be withheld, from any moneys payable on account of work performed by 
the contractor or subcontractor under any such contract or any other Federal contract with the same 
prime contract, or any other Federally-assisted contract subject to the Contract Work Hours and Safety 
Standards Act which is held by the same prime contractor such sums as may be determined to be 
necessary to satisfy any liabilities of such contractor or subcontractor for unpaid wages and liquidated 
damages as provided in the clause set forth in subparagraph {b)(2) of this section. 

(4) Subcontracts. The contractor or subcontractor shall insert in any subcontracts the clauses set forth 
in subparagraph (b)(1) through (4) of this section and also a clause requiring the subcontractors to 
include these clauses in any lower tier subcontracts. The prime contractor shall be responsible for 
compliance by any subcontractor or lower tier subcontractor with the clauses set forth in 
subparagraphs (b)(1) through (4) of this section. 

C. In addition to the clauses contained in paragraph {b), in any contract subject only to the 
-Eontract Work Hours and Safety Standards Act and not to any of the other statutes cited in Sec. 

5.1, the Agency Head shall cause or require the contracting officer to insert a clause requiring that 
the contractor or subcontractor shall maintain payrolls and basic payroll records during the 
course of the work and shall preserve them for a period of three years from the completion of the 
contract for all laborers and mechanics, including guards and watchmen, working on the contract. 
Such records shall contain the name and address of each such employee, social security number, 
correct classifications, hourly rates of wages paid, daily and weekly number of hours worked, 
deductions made, and actual wages paid. Further, the Agency Head shall cause or require the 
contracting officer to insert in any such contract a clause providing that the records to be 
maintained under this paragraph shall be made available by the contractor or subcontractor for 
inspection, copying, or transcription by authorized representatives of the (write the name of 
agency) and the Department of Labor, and the contractor or subcontractor will permit such 
representatives to interview employees during working hours on the job. 

11. AGENCY SPECIFIC PROVISIONS: 

Note: Failure to comply with these specifications e.g., taking the specified steps prior to 
Bid opening, and to submit the forms with the Bid will lead to the Bid being 
declared non-responsive and, therefore, shall be rejected. 
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11.1. All EPA Funded Contracts: 

1. Federal Disadvantaged Business Enterprise (DBE) regulations apply to this 
project. (Reference 40 Code of Federal Regulations Part 33- Participation 
by Disadvantaged Business Enterprises in U.S. Environmental Protection 
Agency Programs). 

2. The responsive Bid shall conform to GFE to increase DBE awareness of 
procurement opportunities through race and gender neutral efforts. Race 
and gender neutral efforts are ones which increase awareness of 
contracting opportunities in general, including outreach, recruitment and 
technical assistance. 

3. Bidder agrees that it will cooperate with and assist the City in fulfilling the 
DBE Good Faith Effort Requirement achieving "fair share objectives" and 
will exercise GFE to achieve such minimum participation of small, minority 
and women owned businesses. In particular, in submitting a bid, the 
Bidder shall, in the selection of Subcontractors, and Suppliers for the 
procurement of equipment, supplies, construction, and services related to 
the project, at a minimum, undertake the affirmative GFE steps. 

4. In accordance with EPA's Program for Utilization of Small, Minority 
Disadvantaged and Women Business Enterprises in procurement under 
Federal assistance programs, the Contractor agrees to the applicable "fair 
share objectives'1 as specified in the Notice Inviting Bids. 

5. The provisions in the Contract Documents have been incorporated to 
prevent unfair practices that adversely affect DB Es. 

6. If a DBE Subcontractor fails to complete the Work under the subcontract 
for any reason1 the Contractor shall employ the 6 GFE if soliciting a 
replacement Subcontractor. The Contractor shall employ the 6 GFE 
described below even if the Contractor has achieved its fair share 
objectives. 

7. Good Faith Efforts: 

a) The Contractor shall demonstrate that efforts were made to 
attract DBEs on this contract. The "Good Faith'1 effort requires the 
Contractor and any Subcontractors to take the steps listed in these 
specifications to assure that DBEs are used whenever possible as 
sources of supplies, construction, equipment, or services even if 
the Contractor has achieved its fair share objectives. 

b) If the Contractor awards subcontracts/ it shall require the 
Subcontractors to take the steps in these specifications. 
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c) For the EPA defined GFE, see the steps below: 

1. Ensure DBEs are made aware of contracting opportunities 
to the fullest extent practicable through outreach and 
recruitment activities. For Indian Tribal. State and Local 
and Government recipients, this will include placing DBEs 
on solicitation lists and soliciting them whenever they are 
potential sources. 

2. Make information on forthcoming opportunities available 
to DBEs and arrange time frames for contracts and 
establish delivery schedules, where the requirements 
permit, in a way that encourages and facilitates 
participation by DBEs in the competitive process. This 
includes, whenever possible, posting solicitations for bids 
or proposals for a minimum of 30 days before the bid or 
proposal closing date. 

3. Consider in the contracting process whether firms 
competing for large contracts could subcontract with 
DBEs. For Indian Tribal, State and local Government 
recipients, this will include dividing total requirements 
when economically feasible into smallertasks or quantities 
to permit maximum participation by DBEs in the 
competitive process. Include with the GFE documentation 
a completed copy of the form AA61, "List of Work Made 
Available." 

4. Encourage contracting with a consortium of DBEs when a 
contract is too large for one of these firms to handle 
individually. 

5. Use the services and assistance of the U.S. Small Business 
Administration (SBA) and the Minority Business 
Development Agency (MDBA) of the Department of 
Commerce (DOC). See "DBE Potential Resources Centers" 
Section in a later part these specifications. 

6. If the Contractor awards Subcontracts, the Contractor shall 
take the steps in paragraphs (1) through {5) above. 

11.1.1. Semiannual DBE Utilization Reporting: 

The Contractor shall report to the City on a semiannual basis, their 
utilization of Minority Business Enterprise and Women's Business 
Enterprise Subcontractors and Suppliers using EPA Form 5700-52A. 
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11.1.2. Clean Water State Revolving Fund (CWSRF) Projects Only: 

11.1.3. For contracts subject to CWSRF, refer to Subsection 11:1, "All EPA Funded 
Contracts" above and the following: 

11.1.4. The Bidder shall take affirmative steps prior to Bid opening to assure 
that MB E's and WBE's are used whenever possible as sources of supplies, 
construction and services. 

11.1.5. The affirmative steps are defined for contracts funded by the California 
State Water Resources Control Board as follows: 

1. Utilization of the US Small Business Administration (SBA) and 
Minority Business Development Agency (MBDA) resources is 
required at no cost. These agencies offer several services, 
including Internet access to databases of DB Es. 

2. For additional assistance, the Contractor can telephone the local 
offices of both agencies in their area (SBA Minority Enterprise 
Development Offices and DOC MBDA Regional Centers). The 
Internet web sites also include names, addresses, and phone or 
fax numbers of local SBA and MBDA centers. There are contact 
phone numbers listed in Step 3 that will assist you in reaching the 
2 offices if the Internet is unavailable. Do not write to these 
sources. 

3. The Contractor shall provide documentation that the local 
SBNMBDA offices or web sites were notified of the contracting bid 
opportunity at least 15 Working Days prior to Bid opening and 
solicitation to DBE Subcontractors at least 10 Working Days prior 
to Bid opening. Documentation shall not only include the efforts 
to contact the information sources and list the Contract 
opportunity, but also the solicitation and response to the bid 
request. 

4. Include qualified DBEs on solicitation lists (CWSRF Form 1) and 
record the information. Solicitation shall be as broad as possible. 

5. If DBE sources are not located, explain why and describe the 
efforts made. 

6. The Contractor shall send invitations to at least 3 (or all, if less than 
3) DBE vendors for each item of the Work referred by sources 
contacted. The invitations shall adequately specify the items for 
which bids are requested. The record of GFE shall indicate a real 
desire for a positive response, such as a certified mail receipt or a 
documented telephone conversation. 
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7. A regular letter or an unanswered telephone call is not an 
adequate "good faith" effort. A list of all Subcontractors, including 
the bidders not selected and non DBE Subcontractors, and bid 
amount for each item of the Work shall be submitted on Form 5. 
If a low bid was not accepted, an explanation shall be provided. 

8. See "DBE Potential Resources Centers" Section in a later part these 
specifications. 

11.1.6 Semiannual DBE Utilization Reporting: 

The Contractor shall report to the City on a semiannual basis, their 
utilization of Minority Business Enterprise and Women's Business 
Enterprise Subcontractors and Suppliers using California State Revolving 
Funds (CASRF) Form UR-334. 

12. DBE POTENTIAL RESOURCES CENTERS: 

12.1. Utilization of SBA and MBDA resources is required at no cost. These agencies offer 
several services, including Internet access to databases of DBEs. 

12.2. For additional assistance, the recipient or contractor can telephone the local 
offices of both agencies in their area (SBA Minority Enterprise Development 
Offices and DOC MBDA Regional Centers). The Internet web sites also include 
names, addresses, and phone or fax numbers of local SBA and MBDA centers. Do 
not write to these sources 

12.3. The Contractor shall provide documentation that the local SBA/MBDA offices or 
web sites were notified of the contracting bid opportunity at least 15 Working Days 
prior to Bid opening and solicitation to DBE subcontractors at least 10 Working 
Days prior to Bid opening. Documentation shall not only include the efforts to 
contact the information sources and list the Contract opportunity, but also the 
solicitation and response to the bid request. 

12.4. Include qualified DBEs on solicitation lists and record the information on Form 1. 
Solicitation shall be as broad as possible. 

12.5. If DBE sources are not located, explain why and describe the efforts made. 

12.6. The Contractor shall send invitations to at least 3 (or all, if less than 3) DBE vendors 
for each item of work referred by sources contacted. The invitations shall 
adequately specify the items for which bids are requested. The record of "good 
faith" efforts shall indicate a real desire for a positive response, such as a certified 
mail receipt or a documented telephone conversation. 
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12.7. A regular letter or an unanswered telephone call is not an adequate "good faith" 
effort. A list of all sub-bidders, including the bidders not selected and non DBE 
Subcontractors, and bid amount for each item of the Work shall be submitted on 
Form 5. If a low bid was not accepted, an explanation shall be provided. 

12.8. Federal Agencies (must be contacted and solicitations posted on their websites): 

Name and Address Telephone and Web Site 

U.S. Small Business (415) 744-6820 Extension O 
Administration 

455 Market Street, Suite 600 Dynamic Small Business Search: 

http://dsbs.sba.gov/dsbs/search/dsp_dsbs.cfm1 

San Francisco, CA 94105 Bid Notification: 

https://eweb 1.sba.gov/subnet/common/ dsp_logi n.cfm2 

RE: Minority Enterprise 
Development Offices 

U.S. Department of Commerce (415) 704-7415 

Minority Business Development Bid Notification: 
Agency 

http://www.mbda.gov/workspace3 

555 Montgomery Street 

San Francisco, CA 94111 RE: Business Development Centers 

12.9. State Agencies (must be contacted): 

Name and Address Telephone and Web Site 

California Department of Mailing Address: PO Box 942874 
Transportation 

(CAL TRANS) Business Enterprise Sacramento, CA 9427 4-0015 
Program4 

1820 Alhambra Blvd. (916) 227-9599 

Sacramento, CA 95816 DBE Database: 

www.dot.ca.gov/hQ/be12/flnd certified.htrn 

CA Public Utilities Commission 
(CPUC)5 

505 Van Ness Avenue Directory: 

San Francisco, CA 94102-3298 htt12s://sch. thesu 12121 ie rel earl n gh o use.com/Fro ntE n d/Sea re 
hCertifledDirecto~.as12 

Notes: 

1. The Contractor shall use the SBA's Dynamic Business search database for potential 
subcontractors, suppliers, and/or manufacturers. Provide copy of search records with GFE 
documentation. 
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2. The Contractor shall use SUB-Netto post subcontracting opportunities. The Contractor shall post 
Subcontractor opportunities at least 15 Working Days prior to bid opening. Small businesses can 
review this web site to identify opportunities in their areas of expertise. The web site is designed 
primarily as a place for large businesses to post solicitations and notices. Provide copy of the 
Display Solicitation Record with the GFE documentation. 

3. The Contractors shall use MBDA web portal to post subcontracting opportunities. The Contractor 
shall post subcontractor opportunities at least 15 Working Days prior to Bid opening. Small 
businesses can review this web site to identify opportunities in their areas of expertise. The web 
site is designed primarily as a place for large businesses to post solicitations and notices. Provide 
copy of the Offer Overview with the GFE documentation. 

4. Based on the federal DBE program, CAL TRANS maintains a database and provides directories of 
minority and woman-owned firms. Provide copy of search records with GFE documentation. 

5. CPUC maintains a database of DBE-owned business enterprises and serves to inform the public. 
Provide copy of search records with GFE documentation. 

13. GOOD FAITH EFFORT DOCUMENTATION SUBMITTALS: 

13.1. The affirmative GFE steps documentation shall be submitted within 4 Working Days of 
the Bid Opening. If this documentation is not submitted when due, the City will declare 
the Bid non-responsive and reject it. 

13.2. The required documentation shall be submitted and logged In at the following address: 

CITY OF SAN DIEGO 

PUBLIC WORKS CONTRACTS 

1010 SECOND AVENUE, 14TH FLOOR, MS 614C 

SAN DIEGO, CA 92101 

SUBJECT: AFFIRMATIVE GOOD FAITH EFFORT DOCUMENTATlON 

BID NO. K-17-1456-DBB-3 

13.3. The Contractor shall maintain the records documenting compliance with requirements 
including documentation of its GFE and data relied upon in formulating its fair share 
objectives. 

14. FORMS: 

14.1. The Contractor shall demonstrate that efforts were made to attract DBEs on this contract. 
The Contractor and Subcontractors shall take the steps listed In these specifications to 
assure that DBEs are used whenever possible as sources of supplies, construction, 
equipment, or services. In addition to the specified GFE documentation, the Bidder shall 
submit the following forms. 

14.1.1. E-BIDDING FORMS - The following CWSRF shall be completed and submitted 
within 4 Working Days of the Bid opening. Failure to include any of the forms 
shall cause the Bid to be deemed non-responsive. 

1. Form AA61: List of Work Made Available 

2. CWSRF Form 1: Good Faith Effort List of Subcontractors Solicited 

3. CWSRF Form 2: Good Faith Effort Bids Received List 

4. CWSRF Form 3: DBE/Contractor Certification 

5. CWSRF Form 4: DBE Prime Contractor/Recipient Selected 

6. CWSRF Form 5: Summary of Bids Received from 
Subcontractors, Suppliers and Brokers 
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FUNDING AGENCY PROVISIONS 

FORMS 
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1. 

4. 
5. 

7. 

ST ATE WATER RESOURCES CONTROL BOARD - DIVISION OF FINANCIAL ASSIST AN CE 
DISADVANTAGED BUSINESS ENTERPRISE (DBE) UTILIZATION 

CALIFORNIA STATE REVOLVING FUNDS (CASRF) 
FORM UR-334 

Grant/Finance Agreement Number: 

I 
2. Annual Reporting Period , 3. Purchase Period of Financing Agreement 

10/11 through 091301 
Total Payments Paid to Prime Contractor or Sub-Contractors During Current Reporting Period: $ 
Reci~ients Name and Address: 6. Reci~ient' s Contact P erson and P hone Number: 

List All DBE Payments Paid by Recipient or Prime Contractor During Current Reporting Period: 
Payment or Amount Paid to Any DBE Contractor or Date of Procurement Name and Address of DBE Contractor of 

Purchase Paid by Sub-Contractor For Service Provided to Payment Type Code** Sub-Contractor or Vendor 
Recipient or Recipient (MM/DDNY) (see below) 

Prime Contractor MBE WBE 

8. Initial here if no DBE contractors or sub-contractors paid during current reporting period: 
9. 
10. 

11. 

Initial here if all procurements for this contract are completed: 
Comments: 

Signature and Title of Recipient's Authorized Representative 

Return to: 
Barbara August 
Division of Financial Assistance 
SWRCB 
PO Box 944212 
Sacramento, CA 94244-2120 

Barbara.August@waterboards.ca.gov 
Phone: (916) 341-6952 
Fax: (916) 327-7469 

December 2014 

Pump Station 2 Power Reliability and Surge Protection 

12. 

Attachment D - CWSRF Funding Agency Provisions (Rev. Sept. 2015) 
Form UR-334 Disadvantaged Business Enterprise (DBE) Utilization 

Date 

Procurement Type: 1. Construction 
2. Supplies 
3. Services (includes business services; 

professional services; repair services 
and personnel services) 

4. Equipment 
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STATE WATER RESOURCES CONTROL BOARD - DIVISION OF FINANCIAL ASSISTANCE 
DISADVANTAGED BUSINESS ENTERPRISE (DBE) UTILIZATION 

CALIFORNIA STATE REVOLVING FUNDS 
INSTRUCTIONS FOR COMPLETING FORM UR-334 

Box 1 Grant or Financing Agreement Number. 

Box 2 Annual reporting period. 

Box 3 Enter the dates between which you made procurements under this financing agreement or grant. 

Box 4 Enter the total amount of payments paid to the contractor or sub-contractors during this reporting period. 

Box 5 Enter Recipient's Name and Address. 

Box 6 Enter Recipient's Contact Name and Phone Number. 

Box 7 Enter details for the DBE purchases only and be sure to limit them to the current period. 1) Use either 
an "R" or a "C" to represent "Recipient" or "Contractor." 2) Enter a dollar total for DBE and total the two 
columns at the bottom of the section. 3) Provide the payment date. 4) Enter a product type choice from 
those at the bottom of the page. 5) List the vendor name and address in the right-hand column 

Box 8 Initial here if no DBE contractors or sub-contractors were paid during this reporting period. 

Box 9 Initial this box only if all purchases under this financing agreement or grant have been completed during 
this reporting period or a previous period. If you initial this box, we will no longer send you a survey. 

Box 10 This box is for explanatory information or questions. 

Box 11 Provide an authorized representative signature. 

Box 12 Enter the date form completed. 

December 2014 
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LIST OF WORK MADE AVAILABLE 

List items of the Work the Bidder made available to DBE firms. Identify those items of the Work the Bidder might otherwise perform with its own 
forces and those items that have been broken down into economically feasible units to facilitate DBE participation. For each item listed, show the dollar 
amount and percentage of the Base Bid. The Bidder must demonstrate that enough work to meet the goal was made available to DBE firms. 

Pump Station 2 Power Reliability and Surge Protection 
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Form M61 List of Work Made Available 
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Clean Water State Revolving Fund Loan Program DBE Instructions 

FORMl 

DISADVANTAGE BUSINESS ENTERPRISE (DBE) 

"GOOD FAITH" EFFORT LIST OF SUBCONTRACTORS SOLICITED 

Contractor Name Contractor Address How Located 

Form with information required to be submitted with the AOA package. 

Pump Station 2 Power Reliability and Surge Protection 
Attachment D - CWSRF Funding Agency Provisions (Rev. Sept. 2015) 
CWSRF Form 1 - DBE Good Faith Effort List of Subcontractors Solicited 

Date of Contact 
Contact Method 

re===--===-,.,·== ;:....;~,...-~,, ~= .:=-..;.:.==="'"""·-=-·•·•,o:..:.m~ ·=- '"' "'"' -· ""' "''"""""''~'~·=··=··===,===~~==~~ 

Task Description Response 
(Yes/No) 
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Clean Water State Revolving Fund Loan Program DBE Instructions 
FORM2 

DISADVANTAGE BUSINESS ENTERPRISE (DBE) 
"GOOD FAITH" EFFORT BIDS RECEIVED LIST 

Contractor Name Category Task Bid Selected 
(DBE) Description Amount (Check) 

Form with information required to be submitted with the AOA package. 

January 2009 

Pump Station 2 Power Reliability and Surge Protection 
Attachment D • CWSRF Funding Agency Provisions (Rev. Sept. 2015) 
CWSRF Form 2 • DBE Good Faith Effort Bids Received L:ist 

Explanation for 
Not Selecting 
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Clean Water State Revolving Fund Loan Program DBE Instructions 

FORM3 

DISADVANTAGE BUSINESS ENTERPRISE (DBE) 

CONTRACTOR CERTIFICATION 

Firm Name: Phone: 

Address: 
I 

Principal Service or Product: Bid Amount$ 

PLEASE INDICATE PERCENTAGE OF OWNERSHIP 

DDBE % Ownership 

D Prime Contractor D Supplier of Material/Service 

D Subcontractor D Broker 

D Sole Ownership D Corporation 

D Partnership D Joint Venture 

Certified by: I Title: I 
DBE Sub (ORIGINAL SIGNATURE AND DATE REQUIRED) 

I Nrune, I Date, I 
IMPORTANT: CONTRACTORS CAN NO LONGER SELF-CERTIFY. THEY MUST BE CERTIFIED BY EPA, 
SMALL BUSINESS ADMINISTRATION (SBA), DEPARTMENT OF TRANSPORTATION {DOT) OR BY 
STATE, LOCAL, TRIBAL OR PRIVATE ENTITIES WHOSE CERTIFICATION CRITERIA MATCH EPA,S. 
PROOF OF CERTIFICATION MUST BE PROVIDED. A COPY OF THE CONTRACTOR CERTIFICATION 
MUST BE SUBMITTED WITH THIS FORM. 

THIS FORM MUST BE SUBMITTED WITHIN 4 WORKING DAYS AFTER THE BID OPENING DATE. 

January 2009 

........................................................................................ ,. ...................................................................................................................................................................................................................................................................... .. 
Pump Station 2 Power Reliability and Surge Protection 
Attachment D - CWSRF Funding Agency Provisions (Rev. Sept. 2015) 
CWSRF Form 3 - DBE Contractor Certification 

...,.., .. ., ..... ., ......... .,. 
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Clean Water State Revolving Fund Loan Program DBE Instructions 

FORM 4 (Attachment B) 

PRIME CONTRACTOR/RECIPIENT 

SELECTED DISADVANTAGE BUSINESS ENTERPRISE (DBE) 

CONTRACT RECIPIENTS NAME: CONTRACT NO. OR SPECIFICATION NO.: 

PROJECT DESCRIPTION: PROJECT LOCATION: 

PRIME CONTRACTOR INFORMATION 

NAME AND ADDRESS (Include Zip Code, Federal Employer Tax ID#): 

AMOUNT OF CONTRACT$ 

DBE INFORMATION 

CH3NONE* 

NAME AND ADDRESS (INCLUDE ZIP CODE) 

l3l3DBE 

CH3 SUBCONTRACTOR f3l3 SUPPLIER/SERVICE 

r.i ~rnn,T'T'" '0 O~M ...... ~~• OK 

AMOUNT OF CONTRACT $ 
WORK TO BE PERFORMED 

NAME AND ADDRESS (INCLUDE ZIP CODE) 

l3l3DBE 

l3l3 SUBCONTRACTOR ml3 SUPPLIER/SERVICE 

r,im Tf'\T'l\•m '"'"lrr>TTDtl ...... ,u 

AMOUNT OF CONTRACT $ 
WORK TO BE PERFORMED 

l3l3DBE NAME AND ADDRESS (INCLUDE ZIP CODE) 

ml3 SUBCONTRACTOR mm SUPPLIER/SERVICE 

mm JOINT VENTURE mm BROKER 

AMOUNT OF CONTRACT $ 

WORK TO BE PERFORMED 

TOTAL DBE AMOUNT: $ 

SIGNATURE OF PERSON COMPLETING FORM: 

TITLE: PHONE: DATE: 

*Negative reports are reqmred. ORIGINAL SIGNATURE AND DATE REQUIRED. Fallure to complete and subrmt this form within 4 

Working Days of bid opening will cause bid to be rejected as non-responsive, 

January 2009 
""' , , , ,,,,,,,,., ,.,,,,.,,m,,,.,,,,m=nw,,,,,,.,,,.,,,,,,,.,mm"m""' ,,,,,,,.,=,_.,,,,,,,,,..,.,,,,,,,,,,-,,,,,,,,,,,,,,,,,,,,_,,,,,,,,,,,,,,,,,,,,,,,.,,,.,,,,,,,,,,,,,,,,,,, ,,,,.,,,,,,,,,,,m,,nm=""'"" ,,,,,,,,,,,,.,.,,.,,,,,,_.,,,,,,,,_..,,,,,.,,,.,,,,_.,,,,,,._. . .,~.,,,,,,,,,.,.="-"""'""""''"'"''" .,,., ,,,,,.,,,,,,,,,,,,.,,,,,,,,,,,.,,,, 
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Clean Water State Revolving Fund Loan Program DBE Instructions 

FORM5 

SUMMARY OF BIDS RECEIVED FROM SUBCONTRACTOR, 
SUPPLIERS, AND BROKERS {DBE & NON-DBE) 

THIS SUMMARY IS PREPARED BY THE PRIME CONTRACTOR 

Type of Job Company Name Selected BidAmount DBE 

List type of jobs alphabetically, from low to high in each category and selected low bidder. 

January 2009 

Pump Station 2 Power Reliability and Surge Protection 
Attachment D- CWSRF Funding Agency Provisions {Rev. Sept. 2015) 
CWSRF Form 5 - Summary of Bids Received from Subcontractors, Suppliers, and Brokers 
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NON-DBE Explanation for 
Not Selecting 
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ATTACHMENT E 

SUPPLEMENTARY SPECIAL PROVISIONS 
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SUPPLEMENTARY SPECIAL PROVISIONS 

The following Supplementary Special Provisions (SSP) modifies the following documents: 

1. The 2015 Edition of the Standard Specifications for Public Works Construction (The 
"GREENBOOK") currently in effect. 

2. The 2015 Edition of the City of San Diego Standard Specifications for Public Works 
Construction (The "WHITEBOOK"). 

a) General Provisions (A) for all Contracts. 

SECTION 1 - TERMS, DEFINITIONS, ABBREVIATIONS, UNITS OF MEASURE, AND SYMBOLS 

1-2 TERMS AND DEFINITIONS. To the City Supplement, item 54, "Normal Working Hours", 
ADD the following: 

The Normal Working Hours are 8:30 AM to 3:30 PM. or as designated on Traffic 

Control Permit 

SECTION 2 - SCOPE AND CONTROL OF WORK 

2-3.2 Self Performance. DELETE in its entirety and SUBSTITUTE with the following: 

2-5.3.4 

2-7 

1. You shall perform, with your own organization, Contract Work amounting to at 
least 30% of the base Bid. 

Supporting Information. To the City Supplement, ADD the following: 

2. For landscaping and irrigation materials, submit samples and test results to 
the Engineer within 15 Days of the NTP. 

SUBSURFACE DATA. To the City Supplement, ADD the following: 

4. In preparation of the Contract Documents, the designer has relied upon the following 
reports of explorations and tests of subsurface conditions at the Work Site: 

a) Updated Final Report of Geotechnical Investigation Pump Station No. 
2 Power Reliability and Surge Protection, dated August 12, 2016 by 
Allied Geotechnical Engineers, Inc. 

5. The reports listed above are available for review by contacting the Contract 
Specialist or visiting: 

ftp://ftp.sannet.gov/OUT/ECP/2-7%20SUBSURFACE%20DATA/ 
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2-9.2 Survey Service. DELETE in its entirety and SUBSTITUTE with the following: 

2-9.2.1 

1. Prior to the start of construction, you shall submit a letter to the Engineer 
identifying the Licensed Land Surveyor or the Registered Civil Engineer 
authorized to practice land surveying within the State of California that will be 
performing the survey services for the Project. 

2. You are responsible for performing and meeting the accuracy of surveying 
standards adequate for construction through a Licensed Land Surveyor or a 
Registered Civil Engineer authorized to practice land surveying within the State 
of California. 

3. Survey stakes shall be set and stationed by you for curbs, headers, water 
mains, sewers, storm drains, structures, rough grade, and any other structures 
and appurtenances that are needed for the Project. A corresponding cut or fill 
to finished grade (or flow line) shall be indicated on a grade sheet. 

4. Surveys performed shall list the basis of bearings as tied to Record of Survey 
14492 or equivalent, based on the California Coordinate System of 1983, Zone 
6, U.S. Survey foot, epoch 1991.35, along with a completed calibration sheet 
(blank form will be supplied by City Surveys). The vertical datum used shall be 
NGVD 29 in accordance with the City of San Diego Vertical Bench Book. 

5. You shall preserve construction survey stakes, control points, and other survey 
related marks for the duration of the Project. If any construction survey stakes 
are lost or disturbed and need to be replaced, such replacement shall be 
performed by the Engineer at your expense. 

Survey Files. 

1. All Computer Aided Drafting (CAD) Work shall be done in accordance with the 
City of San Diego's Citywide Computer Aided Design and Drafting (CADD) 
Standards and shall be in City seed flies (.job, .txt, .dgn, .alg, .raw, .fwd, .dtm, 
.pdf, .docx, .xlsx, .tif, and .jpg). 

2. All survey files shall be completed in accordance with the City of San Diego's 
Citywide CADD Standards and shall adhere to the City's Microstation level and 
attribute structure. 

3. The survey file deliverable will be either one Master .dgn file containing all 
xrefs in geospatially referenced (and attached) models or one Master dgn with 
all xref's geospatially referenced (and attached) as dgn files. Resource files may 
be sent to you if requested. 

4. Survey files shall include, but shall not be limited to, the following items: 

a. Street center line and (record width) right-of-way lines. 

b. Project geometry (.alg) files (this will be generated for use in In Roads). 

c. 3D surface model (.dtm, break line and spot elevation) file. 

d. Spot elevations of the new utility main at each intersection, mid blocks, 
and for any change in grade. 

e. Monuments. 
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2-9.2.2 

2-9.2.3 

2-16 

ADD: 

3-5.2.5 

f. Curb lines (top curb and gutter). 

g. All other appurtenances including but not limited to water valves, meters, 
vaults, manholes, fire hydrants, utility boxes, cleanouts, and poles. 

5. You shall use the survey information to produce red-lines drawings as 
described in Section 2-5.4 "Red-lines and Record Documents." 

Submittal. 

1. Survey files shall be submitted in accordance with 2-5.3, "Submittals" and 2-
5.4, "Red-Lines and Record Documents". You shall provide the Survey Files, 
proposed Drawings, and/or Red-line Drawings on a CD/DVD to the Engineer 
and shall post the Survey Files, proposed Drawings, and/or Red-line Drawings 
to the following website: 

ftp://ftp.sannet.gov/l N/SURVEYS/ 

2. After the documents have been posted to the website, you shall send a 
confirmation email, which includes the hyperlink to the website, to the 
Engineer and to SurveyReview@sandiego.gov. 

3. All survey Work and submittals which reveal non-compliance with the 
requirements of the Construction Documents shall be corrected as deemed 
necessary by the Engineer and the cost of the corrections to your survey 
submittals shall be at your expense. 

Payment. 

1. The payment for survey services Work shall be included in the lump sum Bid 
item far "Survey Services". 

CONTRACTOR REGISTRATION AND ELECTRONIC REPORTING SYSTEM. To the City 
Supplement, item 1, DELETE in its entirety. 

SECTION 3 - CHANGES IN WORK 

Dispute Resolution Board. 

1. If mediation is unsuccessful in settling the dispute and if both parties agree, a 
no mandatory dispute resolution board process may be used. 

2. The parties may impanel a Dispute Resolution Board (DRB) and the DRB 
process shall be conducted in accordance with the City's alternative dispute 
resolution process, utilizing board members who are individuals who have 
expertise in construction. The selection process shall be administered by the 
American Arbitration Association or any other such neutral organization 
selected by the City hereinafter called the "Administrator". Claims made for 
$60,000 or less shall be heard by 1 DRB member and claims for more than 
$60,000 shall be heard by 3 DRB members. 

Pump Station 2 Power Reliability and Surge Protection 
Attachment E - Supplementary Special Provisions (Rev. Aug. 2016) 

86 I Page 



ADD: 

4-1.1.1 

3. To initiate the DRB procedures, the parties shall jointly execute and file a 
"Submission to Dispute Resolution Board Procedures" request with the 
Administrator. Upon receipt by the Administrator of the submission form, the 
Administrator will furnish to the parties a list of individuals skilled in dispute 
resolution and that have expertise in construction from which to select for the 
Dispute Resolution Board. 

4. Within 10 Working Days from the date the list is sent to the parties, the parties 
shall return the list to the Administrator and shall strike out any individuals to 
which the parties have any factual objections to and shall number the 
remaining individuals in preference order. The Administrator will appoint the 
highest mutually preferred individuals to the ORB that are available to serve 
in the time frame designated above. 

SECTION 4 - CONTROL OF MATERIALS 

American Iron and Steel {AIS). 

1. The Consolidated Appropriations Act, 2014, includes an "American Iron and 

Steel (AIS)" requirement in section 436 that requires this project, funded via 

the Clean Water State Revolving Loan Fund (CWSRF) andto use iron and steel 

products that are produced in the United States for projects for the 
construction, alteration, maintenance, or repair of a public water system. 

2. You acknowledge to and for the benefit of the City of San Diego and the State 

Water Resource Control Board that you understand the Work under this 

Contract is being funded with monies made available by the Clean Water State 

Revolving Fund that have statutory requirements commonly known as 
"American Iron and Steel" that requires all of the iron and steel products used 

for construction to be produced in the United States including iron and steel 
products to be provided by you. You hereby warrant to and for the benefit of 
the City and the State that: 

a) You have reviewed and understand the American Iron and Steel 
Requirement, 

b) All of the iron and steel products used in the project will be and/or 
have been produced in the United States in a manner that complies 
with the American Iron and Steel Requirement with required 

certification (for sample certification letters, refer to Appendix J", 
unless a waiver of the requirement is approved, and; 

c) You will provide any further verified information, certification or 

assurance of compliance with this paragraph, or information 

necessary to support a waiver of the American Iron and Steel 

Requirement, as may be requested by the City or the State. 
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3. The additional information below is being provided for reference and 

guidance to ensure that you comply with all requirements set forth by the 
CWSRF Loans: 

a) Refer to the following EPA website: 

http://www.epa.gov/cwsrf/state-revolving-fund-american-iron-and-steel-ais-requirement 

b) The United States Environmental Protection Agency's Memorandum 
dated March 20, 2014 entitled, "Implementation of American Iron and 

Steel Provisions of P.L. 113-76, Consolidated Appropriations Act, 2014": 

https://www .epa.gov/sites/prod uctio n/files/2015-09/docu men ts/ ais-fina l-guidance-3-20-14. pdf 

4-1.3.4 

4-1.3.5 

4-1.3.6 

4. Your failure to comply with this provision shall permit the City or State to 
recover damages against you for any loss, expense, or cost (including without 
limitation attorney's fees) incurred by the City or State resulting from any such 

failure (including without limitation any impairment or loss of funding, 
whether in whole or in part, from the State or any damages owed to the State 

by the City). Although you have no direct contractual privity with the State, as 
a lender to the City for the funding of this project, you and the City agree that 
the State is a third-party beneficiary and neither this provision (nor any other 
provision of this Contract necessary to give this provision force or effect) shall 

be amended or waived without the prior written consent of the State. 

Inspection Paid For By the Contractor. To the City Supplement, ADD the following: 

2. The special inspections required are listed on Sheet S-2. 

Special Inspection. To the City Supplement, ADD the following: 

5. The payment for special inspection Work specified under this section shall be 
paid in accordance with 4-1.3.4.1, "Payment". 

Preapproved Materials. To the City Supplement, ADD the following: 

3. You shall submit in writing a list of all products to be incorporated in the Work 
that are on the AML. 

4-1.6 Trade Names or Equals. To the City Supplement, ADD the following: 

11. You shall submit your list of proposed substitutions for an "equal" item no 
later than 5 Working Days after the determination of the Apparent Low 
Bidder and on the City's Product Submittal Form available at: 

http://www.sandiego.gov/publicworks/edocref/index.shtml 
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5-2 

5-6 

SECTION 5 - UTILITIES 

PROTECTION. To the City Supplement, item 2, ADD the following: 

g) Refer to Appendix "F" for more information on the protection of AMI devices. 

COOPERATION. ADD the following: 

1. Notify SDG&E at least 10 Working Days prior to excavating within 10 feet of 
SDG&E Underground High Voltage Transmission Power Lines (69 KV and higher). 

SECTION 6 - PROSECUTION, PROGRESS AND ACCEPTANCE OF WORK 

6-1.1 Construction Schedule. To item 20, ADD the following: 

ADD: 

6-3.2.1.1 

The 120 Calendar Day for the Plant Establishment Period is included in the stipulated 

Contract Time. 

Environmental Document. 

1. The City of San Diego Environmental Analysis Section (EAS) of the 
Development Services Department has prepared a Notice of Exemption 
(NOE) and Coastal Development Permit (CDf>)_for Pump Station No. 2 
Power Reliability & Surge Protection,, as referenced in the Contract 
Appendix. You shall comply with all requirements of the NOE and CDP as set 
forth in Appendix A. 

2. Compliance with the City's environmental document shall be included in the 
Contract Price, unless separate bid items have been provided. 

6-8.3 Warranty. To the City Supplement, item 1, DELETE in its entirety and SUBSTITUTE with 
the following: 

6-8.3.1 

1. Warranty and repair all defective materials and workmanship for a period of 1 
year. This call back warranty period shall start on the date that the Work was 
accepted by the City. Additionally, you shall warranty the Work against all 
latent and patent defects for a period of 10 years. 

Defective Work. To the City Supplement, item 6, DELETE in its entirety and 
SUBSTITUTE with the following: 

6. For Building Projects which require a certificate of occupancy, not including sewer 
and water facilities, if you fail to correct the defective Work listed on the City's 
Punch list within 45 Days after the Contract Time, you shall reimburse the City for all 
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7-3 

7-3 

7-3.1 

7-3.2 

7-3.2.1 

costs to provide inspection services required to monitor Work beyond the 45 Days. 
The City shall bill you for the additional inspection at the City's established rates. 

SECTION 7 - RESPONSIBILITIES OF THE CONTRACTOR 

INSURANCE. DELETE in its entirety and SUBSTITUTE with the following: 

INSURANCE. 

2. The insurance provisions herein shall not be construed to limit your indemnity 
obligations contained in the Contract. 

Policies and Procedures. 

1. You shall procure the insurance described below, at its sole cost and expense, 
to provide coverage against claims for loss including injuries to persons or 
damage to property, which may arise out of or in connection with the 
performance of the Work by you, your agents, representatives, officers, 
employees or Subcontractors. 

2. Insurance coverage for property damage resulting from your operations is on 
a replacement cost valuation. The market value will not be accepted. 

3. You shall maintain this insurance for the duration of this Contract and at all 
times thereafter when you are correcting, removing, or replacing Work in 
accordance with this Contract. Your liabilities under the Contract, e.g., your 
indemnity obligations, is not deemed limited to the insurance coverage 
required by this Contract. 

4. The payment for insurance shall be included in the Contract Price as bid by 
you. Except as specifically agreed to by the City in writing, you are not entitled 
to any additional payment. Do not begin any Work under this Contract until 
you have provided and the City has approved all required insurance. 

5. Policies of insurance shall provide that the City is entitled to 30 Days (10 Days 
for cancellation due to non-payment of premium) prior written notice of 
cancellation or non-renewal of the policy. Maintenance of specified insurance 
coverage is a material element of the Contract. Your failure to maintain or 
renew coverage or to provide evidence of renewal during the term of the 
Contract may be treated by the City as a material breach of the Contract. 

Types of Insurance. 

Commercial General Liability Insurance. 

1. Commercial General Liability Insurance shall be written on the current version 
of the ISO Occurrence form CG 00 01 07 98 or an equivalent form providing 
coverage at least as broad. 
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7-3.2.2 

7-3.2.3 

2. The policy shall cover liability arising from premises and operations, XCU 
(explosions, underground, and collapse), independent contractors, 
products/completed operations, personal injury and advertising injury, bodily 
injury, property damage, and liability assumed under an insured's contract 
(including the tort liability of another assumed in a business contract). 

3. There shall be no endorsement or modification limiting the scope of coverage 
for either "insured vs. insured" claims or contractual liability. You shall 
maintain the same or equivalent insurance for at least 10 years following 
completion of the Work. 

4. All costs of defense shall be outside the policy limits. Policy coverage shall be 
in liability limits of not less than the following: 

General Annual Aggregate Limit Limits of Liability 

Other than Products/Completed Operations $2,000,000 

Products/Completed Operations Aggregate Limit $2,000,000 

Personal Injury Limit $1,000,000 

Each Occurrence $1,000,000 

Commercial Automobile Liability Insurance. 

1. You shall provide a policy or policies of Commercial Automobile Liability Insurance 
written on the current version of the ISO form CA 00 01 12 90 or later version or 
equivalent form providing coverage at least as broad in the amount of $1,000,000 
combined single limit per accident, covering bodily injury and property damage 
for owned, non-owned, and hired automobiles ("Any Auto"). 

2. All costs of defense shall be outside the limits of the policy. 

Contractors Pollution Liability Insurance. 

1. You shall procure and maintain at your expense or require your 
Subcontractor, as described below, to procure and maintain the Contractors 
Pollution Liability Insurance including contractual liability coverage to cover 
liability arising out of cleanup, removal, storage, or handling of hazardous or 
toxic chemicals, materials, substances, or any other pollutants by you or any 
Subcontractor in an amount not less than $2,000,000 limit for bodily injury and 
property damage. 

2. All costs of defense shall be outside the limits of the policy. Any such insurance 
provided by your Subcontractor instead of you shall be approved separately 
in writing by the City. 

3. For approval of a substitution of your Subcontractor's insurance, you shall 
certify that all activities for which the Contractors Pollution Liability Insurance 
will provide coverage will be performed exclusively by the Subcontractor 
providing the insurance. The deductible shall not exceed $25,000 per claim. 
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7-3.2.4 

4. 

5. 

6. 

Contractual liability shall include coverage of tort liability of another party to 
pay for bodily injury or property damage to a third person or organization. 
There shall be no endorsement or modification bf the coverage limiting the 
scope of coverage for either "insured vs. insured" claims or contractual liability. 

Occurrence based policies shall be procured before the Work commences and 
shall be maintained for the Contract Time. Claims Made policies shall be 
procured before the Work commences, shall be maintained for the Contract 
Time, and shall include a 12 month extended Claims Discovery Period 
applicable to this contract or the existing policy or policies that shall continue 
to be maintained for 12 months after the completion of the Work without 
advancing the retroactive date. 

Except as provided for under California law, the policy or policies shall provide that 
the City is entitled to 30 Days prior written notice (10 Days for cancellation due to 
non-payment of premium) of cancellation or non-renewal of the policy or policies. 

Contractors Hazardous Transporters Pollution Liability Insurance. 

1. You shall provide at your expense or require your Subcontractor to provide, 
as described below, Contractors Hazardous Transporters Pollution Liability 
Insurance including contractual liability coverage to cover liability arising out 
of transportation of hazardous or toxic, materials, substances, or any other 
pollutants by you or any Subcontractor in an amount not !ess than $2,000,000 
limit per occurrence/aggregate for bodily injury and prope:rfy damage. 

2. All costs of defense shall be outside the limits of the policy. The deductible shall 
not exceed $25,000 per claim. Any such insurance provided by a subcontractor 
instead of you shall be approved separately in writing by the City. 

3. For approval of the substitution of Subcontractor's insurance the Contractor 
shall certify that all activities for which Contractors Hazardous Transporters 
Pollution Liability Insurance will provide coverage will be performed 
exclusively by the Subcontractor providing the insurance. 

4. Contractual liability shall include coverage of tort liability of another party to 
pay for bodily injury or property damage to a third person or organization. 
There shall be no endorsement or modification of the cmmrage limiting the 
scope of coverage for either "insured vs. insured" claims or contractual liability. 
Occurrence based policies shall be procured before the Work commences and 
shall be maintained for the duration of this Contract. Claims Made policies 
shall be procured before the Work commences, shall be maintained for the 
duration of this contract, and shall include a 12 month extended Claims 
Discove1y Period applicable to this contract or the existing policy or policies 
that shall continue to be maintained for 12 months after the completion of the 
Work under this Contract without advancing the retroactive date. 
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7-3.2.5 

7-3.3 

5. Except as provided for under California law, the policy or policies shall provide that 
the City is entitled to 30 Days prior written notice (10 Days for cancellation due to 
non-payment of premium) of cancellation or non-renewal of the policy or policies. 

Contractors Builders Risk Property Insurance. 

1. You shall provide at your expense, and maintain until Final Acceptance of the 
Work, a Special Form Builders Risk Policy or Policies. This insurance shall be in 
an amount equal to the replacement cost of the completed Work (without 
deduction for depreciation) including the cost of excavations, grading, and 
filling. The policy or policies limits shall be 100% of this Contract value of the 
Work plus 15% to cover administrative costs, design costs, and the costs of 
inspections and construction management. 

2. Insured property shall include material or portions of the Work located away from 
the Site but intended for use at the Site and shall cover material or portions of the 
Work in transit. The policy or policies shall include as insured property scaffolding, 
falsework, and temporary buildings located at the Site. The policy or policies shall 
cover the cost of removing debris, including demolition. 

3. The policy or policies shall provide that all proceeds thereunder shall be 
payable to the City as Trustee for the insured, and shall name the City, the 
Contractor, Subcontractors, and Suppliers of all tiers as named insured. The 
City, as Trustee, will collect, adjust, and receive all monies which may become 
due and payable under the policy or policies, may compromise any and all 
claims thereunder, and will apply the proceeds of such insurance to the repair, 
reconstruction, or replacement of the Work. 

4. Any deductible applicable to the insurance shall be identified in the policy or 
policies documents and responsibility for paying the part of any loss not covered 
because of the application of such deductibles shall be apportioned among the 
parties except for the City as follows: if there is more than one claimant for a single 
occurrence, then each claimant shall pay a pro-rata share of the per occurrence 
deductible based upon the percentage of their paid claim to the total paid for 
insured. The City shall be entitled to 100% of its loss. You shall pay the City any 
portion of that loss not covered because of a deductible at the same time the 
proceeds of the insurance are paid to the City as trustee. 

5. Any insured, other than the City, making claim to which a deductible applies shall 
be responsible for 100% of the loss not insured because of the deductible. Except 
as provided for under California law, the policy or policies shall provide that the 
City is entitled to 30 Days prior written notice (10 Days for cancellation due to non­
payment of premium) of cancellation or non-renewal of the policy or policies. 

Rating Requirements. Except for the State Compensation Insurance Fund, all 

insurance required by this Contract as described herein shall be carried only by 

responsible insurance companies with a rating of, or equivalent to, at least "A-, VI" by 
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7-3.3.1 

7-3.4 

7-3.5 

7-3.5.1 

7-3.5.1.1 

A.M. Best Company, that are authorized by the California Insurance Commissioner to 

do business in the State, and that have been approved by the City. 

Non-Admitted Carriers. The City will accept insurance provided by non-admitted, 

"surplus lines" carriers only if the carrier is authorized to do business in the State and 

is included on the List of Approved Surplus Lines Insurers (LASLI list}. 

All policies of insurance carried by non-admitted carriers shall be subject to all of the 

requirements for policies of insurance provided by admitted carriers described herein. 

Evidence of Insurance. Furnish to the City documents e.g., certificates of insurance 
and endorsements evidencing the insurance required herein, and furnish renewal 
documentation prior to expiration of this insurance. Each required document shall be 

signed by the insurer or a person authorized by the insurer to bind coverage on its 

behalf. We reserve the right to require complete, certified copies of all insurance 

policies required herein. 

Policy Endorsements. 

Commercial General Liability Insurance. 

Additional Insured. 

1. You shall provide at your expense policy endorsement written on the current 
version of the ISO Occurrence form CG 20 10 11 85 or an equivalent form 
providing coverage at least as broad. 

2. To the fullest extent allowed by law e.g., California Insurance Code §11580.04, 
the policy shall be endorsed to include the City and its respective elected 
officials, officers, employees, agents, and representatives as additional 
insured. 

3. The additional insured coverage for projects for which the Engineer's Estimate 
is $1,000,000 or more shall include liability arising out of: 

a) Ongoing operations performed by you or on your behalf, 

b) your products, 

c) your Work, e.g., your completed operations performed by you or on 
your behalf, or 

d) premises owned, leased, controlled, or used by you. 

4. The additional insured coverage for projects for which the Engineer's Estimate 
is less than $1,000,000 shall include liability arising out of: 

a) Ongoing operations performed by you or on your behalf, 

b) your products, or 

c) premises owned, leased, controlled, or used by you. 
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7-3.5.1.3 

7-3.5.2 

7-3.5.2.1 

7-3.5.3 

7-3.5.3.1 

Primary and Non-Contributory Coverage. The policy shall be endorsed to provide 
that the coverage with respect to operations, including the completed operations, if 

appropriate, of the Named Insured is primary to any insurance or self-insurance of the 
City and its elected officials, officers, employees, agents and representatives. Further, 

it shall provide that any insurance maintained by the City and its elected officials, 
officers, employees, agents and representatives shall be in excess of your insurance 

and shall not contribute to it. 

Project General Aggregate Limit. The policy or policies shall be endorsed to provide 
a Designated Construction Project General Aggregate Limit that wm apply only to the 

Work. Only claims payments which arise from the Work shall reduce the Designated 

Construction Project General Aggregate Limit. The Designated Construction Project 

General Aggregate Limit shall be in addition to the aggregate limit provided for the 
products-completed operations hazard. 

Commercial Automobile Liability Insurance. 

Additional Insured. Unless the policy or policies of Commercial Auto Liability 
Insurance are written on an ISO form CA 00 01 12 90 or a later version of this form or 

equivalent form providing coverage at least as broad, the policy shall be endorsed to 
include the City and its respective elected officials, officers, employees, agents, and 

representatives as additional insured, with respect to liability arising out of 
automobiles owned, leased, hired or borrowed by you or on your behalf. This 
endorsement is limited to the obligations permitted by California insurance Code 

§11580.04. 

Contractors Pollution Liability Insurance Endorsements. 

Additional Insured. 

1. The policy or policies shall be endorsed to include as an Insured the City and 
its respective elected officials, officers, employees. agents, and 
representatives, with respect to liability arising out of: 
a) Ongoing operations performed by you or on your behalf, 

b) your products, 

c) your work, e.g., your completed operations performed by you or on 
your behalf, or 

d) premises owned, leased, controlled, or used by you. 

Except that in connection with, collateral to, or affecting any construction 
contract to which the provisions of subdivision (b) of§ 2782 of the California 
Civil Code apply, this endorsement shall not provide any duty of indemnity 
coverage for the active negligence of the City and its respective elected 
officials, officers, employees, agents, and representatives in any case where an 
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7-3.5.3.3 

7-3.5.4 

7-3.5.4.1 

agreement to indemnify the City and its respective elected officials, officers, 
employees, agents, and representatives would be invalid under subdivision (b) 
of §2782 of the California Civil Code. 

2. In any case where a claim or loss encompasses the negligence of the Insured 
and the active negligence of the City and its respective elected officials, 
officers, employees, agents, and representatives that are not covered because 
of California Insurance Code §11580.04, the insurer's obligation to the City and 
its respective elected officials, officers, employees, agents, and representatives 
shall be limited to obligations permitted by California Insurance Code 
§11580.04. 

Primary and Non-Contributory Coverage. The policy or policies shall be endorsed 
to provide that the insurance afforded by the Contractors Pollution Liability Insurance 
policy or policies is primary to any insurance or self-insurance of the City and its 

elected officials, officers, employees, agents and representatives with respect to 

operations including the completed operations of the Named Insured. Any insurance 
maintained by the City and its elected officials, officers, employees, agents and 

representatives shall be in excess of your insurance and shall not contribute to it. 

Severability of Interest. For Contractors Pollution Liability Insurance, the policy or 
policies shall provide that your insurance shall apply separately to each insured 

against whom claim is made or suit is brought, except with respect to the limits of the 
insurer's liability and shall provide cross-liability coverage. 

Contractors Hazardous Transporters Pollution Liability Insurance Endorsements. 

Additional Insured. 

1. The policy or policies shall be endorsed to include as an Insured the City and 
its respective elected officials, officers, employees, agents, and 
representatives, with respect to liability arising out of: 

a) Ongoing operations performed by you or on your behalf, 

b) your products, 

c) your work, e.g., your completed operations performed by you or on 
your behalf, or 

d) premises owned, leased, controlled, or used by you. 

Except that in connection with, collateral to, or affecting any construction 
contract to which the provisions of subdivision (b) of §2782 of the California 
Civil Code apply, this endorsement shall not provide any duty of indemnity 
coverage for the active negligence of the City and its respective elected 
officials, officers, employees, agents, and representatives in any case where an 

Pump Station 2 Power Reliability and Surge Protection 
Attachment E - Supplementary Special Provisions (Rev. Aug. 2016) 

96 I Page 

i 

I 
I 
l 
I 
r 

I 
t 
I 
F 

t 
t 

i 

I 
f 
' 



7-3.5.4.2 

7-3.5.4.3 

7-3.5.5 

7-3.5.5.1 

7-3.5.5.2 

7-3.6 

7-3.7 

agreement to indemnify the City and its respective elected officials, officers, 
employees, agents, and representatives would be invalid under subdivision (b) 
of §2782 of the California Civil Code. 

2. In any case where a claim or loss encompasses the negligence of the Insured 
and the active negligence of the City and its respective elected officials, 
officers, employees, agents, and representatives that are not covered because 
of California Insurance Code §11580.04, the insurer's obligation to the City and 
its respective elected officials, officers, employees, agents, and representatives 
shall be limited to obligations permitted by California Insurance Code 
§11580.04. 

Primary and Non-Contributory Coverage. The policy or policies shall be endorsed 

to provide that the insurance afforded by the Contractors Pollution Liability Insurance 
policy or policies is primary to any insurance or self-insurance of the City and its 

elected officials, officers, employees, agents and representatives with respect to 
operations including the completed operations of the Named Insured. Any insurance 

maintained by the City and its elected officials, officers, employees, agents and 

representatives shall be in excess of your insurance and shall not contribute to it. 

Severability of Interest. For Contractors Hazardous Transporters Pollution Liability 

Insurance, the policy or policies shall provide that your insurance shall apply 
separately to each insured against whom claim is made or suit is brought, except with 
respect to the limits of the insurer's liability and shall provide cross-liability coverage. 

Builders Risk Endorsements. 

Waiver of Subrogation. The policy or policies shall be endorsed to provide that the insurer 

will waive all rights of subrogation against the City, and its respective elected officials, 
officers, employees, agents, and representatives for losses paid under the terms of the 

policy or policies and which arise from Work performed by the Named Insured for the City. 

Builders Risk - Partial Utilization. If the City desires to occupy or use a portion or 
portions of the Work prior to Acceptance in accordance with this Contract, the City will 

notify you and you shall immediately notify your Builder's Risk insurer and obtain an 
endorsement that the policy or policies shall not be cancelled or lapse on account of 

any such partial use or occupancy. You shall obtain the endorsement prior to the City's 

occupation and use. 

Deductibles and Self-Insured Retentions. You shall pay for all deductibles and self­

insured retentions. You shall disclose deductibles and self-insured retentions to the 

City at the time the evidence of insurance is provided. 

Reservation of Rights. The City reserves the right, from time to time, to review your 
insurance coverage, limits, deductibles and self-insured retentions to determine if 
they are acceptable to the City. The City will reimburse you, without overhead, profit, 
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7-3.9 

7-3.10 

7-4 

7-4 

or any other markup, for the cost of additional premium for any coverage requested 
by the Engineer but not required by this Contract. 

Notice of Changes to Insurance. You shall notify the City 30 Days prior to any 

material change to the policies of insurance provided under this Contract. 

Excess Insurance. Policies providing excess coverage shall follow the form of the 

primary policy or policies e.g., all endorsements. 

Architects and Engineers Professional Insurance (Errors and Omissions Insurance). 

1. For Contracts with required engineering services (e.g., Design-Build, 
preparation of engineered Traffic Control Plans (TCP), and etc) by you, you 
shall keep or require all of your employees or Subcontractors, who provide 
professional engineering services under this contract, Professional Liability 
coverage with a limit of $1,000,000 per claim and $3,000,000 annual aggregate 
in full force and effect. 

2. You shall ensure the following: 

3. 

a) The policy retroactive date is on or before the date of commencement 
of the Project. 

b) The policy will be maintained in force for a period of 3 years after 
completion of the Project or termination of this Contract, whichever 
occurs last. You agree that for the time period specified above, there 
will be no changes or endorsements to the policy that affect the 
specified coverage. 

If professional engineering services are to be provided solely by the 
Subcontractor, you shall: 

a) Certify this to the City in writing and 

b) Agree in writing to require the Subcontractor to procure Professional 
Liability coverage in accordance with the requirements set forth 
above. 

Not Us~d. DELETE in its entirety and SUBSTITUTE with the following: 

Workers' Compensation Insurance and Employers Liability Insurance. 

1. In accordance with the provisions of §3700 of the California Labor Code, you 
shall provide at your expense Workers' Compensation Insurance and 
Employers Liability Insurance to protect you against all claims under applicable 
state workers compensation laws. The City, its elected officials, and employees 
will not be responsible for any claims in law or equity occasioned by your 
failure to comply with the requirements of this section. 
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2. Limits for this insurance shall be not less than the following: 

Workers' Compensation 

Bodily Injury by Accident 

Bodily Injury by Disease 

Bodily Injury by Disease 

Statutory Employers Liability 

$1,000,000 each accident 

$1,000,000 each employee 

$1,000,000 policy limit 

3. By signing and returning the Contract you certify that you are aware of the 
provisions of §3700 of the Labor Code which requires every employer to be 
insured against liability for worker's compensation or to undertake self­
insurance in accordance with the provisions of that code and you shall comply 
with such provisions before commencing the Work as required by §1861 of 
the California Labor Code. 

7-4.1. Waiver of Subrogation. The policy or policies shall be endorsed to provide that the 

insurer will waive all rights of subrogation against the City and its respective elected 

officials, officers, employees, agents, and representatives for losses paid under the 
terms of the policy or policies and which arise from Work performed by the Named 

Insured for the City. 

7-5 PERMITS, FEES, AND NOTICES. To the City Supplement, ADD the following: 

2. The City will obtain, at no cost to you, the following permits: 

a) Building Permit - DSD Project# 407224 

b) Coastal Permit - Permit# 6-14-1548 

7-8.1 General. To the City Supplement, ADD the following: 

2. Use a PM-10 certified self-loading motorized street sweeper equipped with a 
functional water spray system for this project. 

7-8.6 Water Pollution Control. To the City Supplement, ADD the following: 

7-20 

7-21.1 

6. Based on a preliminary assessment by the City, this Contract is subject to 
SWPPP. 

ELECTRONIC COMMUNICATION. To the City Supplement, ADD the following: 

2. Virtual Project Manager shall be used on this Contract. 

General. To the City Supplement, item 3, DELETE in its entirety and SUBSTITUTE with 

the following: 

3. During the construction phase of projects, the minimum waste management 
reduction goal is 90% of the inert material (a material not subject to 
decomposition such as concrete, asphalt, brick, rock, block, dirt, metal, glass, 
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9-3.2 

ADD: 

and etc.) and 65% of the remaining project waste. You shall provide 
appropriate documentation, including a Waste Management Form attached as 
an appendix, and evidence of recycling and reuse of materials to meet the 
waste reduction goals specified. 

SECTION 9 - MEASUREMENT AND PAYMENT 

Partial and Final Payment. To Paragraph (3), DELETE in its entirety and SUBSTITUTE 
with the following: 

Upon commencement of the Work, an escrow account shall be established in a 
financial institution chosen by you and approved by the City. Documentation for an 
escrow payment shall have an escrow agreement signed by you, the City, and the escrow 
agent. From each progress payment, no less than 5% will be deducted and deposited by 
the City into the escrow account. Upon completion of the Contract, the City will notify the 
Escrow agent in writing to release the funds to you. Only the designated representative of 
the City shall sign the request for the release of Escrow funds. 

9-3.7 Compensation Adjustments for Price Index Fluctuations. To the City Supplement 
ADD the following: 

203-3.4.4 

209 

5. This Contract is not subject to the prov1s1ons of The "WHITEBOOK" for 
Compensation Adjustments for Price Index Fluctuations for paving asphalt. 

SECTION 203 - BITUMINOUS MATERIALS 

RUBBER POLYMER MODIFIED SLURRY {RPMS). To the City Supplement, ADD the following: 

1. RPMS shall be used on this Contract. 

SECTION 209 - PRESSURE PIPE 

PRESSURE PIPE. To the City Supplement, ADD the following: 

2. PVC products, specifically type C900 and C905, as manufactured or distributed 
by J-M Manufacturing Company or JM Eagle shall not be used on the Contract 
for pressurized pipe. 

SECTION 304-METAL FABRICATION AND CONSTRUCTION 

304-5 PAYMENT. To the City Supplement, REVISE section "304-5" to "304-6". 
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4.1 

SECTION 306 - OPEN TRENCH CONDUIT CONSTRUCTION 

General. To the City Supplement, item 2, ADD the following: 

a) Specified test pressure for Class 235 pipe shall be 150 psi. 

b) Specified test pressure for Class 305 pipe shall be 200 psi. 

EQUAL OPPORTUNITY CONTRACTING PROGRAM (EOCP) 

SECTION A - GENERAL REQUIREMENTS 

Nondiscrimination in Contracting Ordinance. To the City Supplement, subsection 

4.1.1, paragraph (2), sentence (1 ), DELETE in its entirety and SUBSTITUTE with the 

following: 

You shall not discriminate on the basis of race, gender, gender expression, gender 
identity, religion, national origin, ethnicity, sexual orientation, age, or disability in the 

solicitation, selection, hiring, or treatment of subcontractors, vendors, or suppliers. 

END OF SUPPLEMENTARY SPECIAL PROVISIONS (SSP) 
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SECTION 01014- WORK SEQUENCE 

PART 1--GENERAL 

1.1. THE REQUIREMENT 

A. The CONTRACTOR shall coordinate the scheduling of constmction activities so that the 
operation of the existing pump station and the flow of sewage shall not be disrupted. 

1.2. RELATED WORK SPECIFIED ELSEWHERE 

A. Section 02200 Earthwork 

B. Section 13300 Instrumentation and Control -
(Appendix A2 - Process and Control Strategies and Design Philosophy) 

C. Section 13350 Commissioning 

1.3. CONTRACTOR SUBMITTALS 

In addition to the Construction Schedule required by the General Requirements, the 
CONTRACTOR shall submit a detailed sequence of operation plan and schedule. The plan 
shall address the detailed implementation steps necessary to accomplish the scope of work, 
Work specified herein, and work per the Contrnct Documents. The detailed implementation 
steps shall address and include, but not be limited to, the following conditions and restrictions: 

A. Specific restrictions and conditions specified in Part 3 - EXECUTION of this section of the 
Specifications. 

B. A detailed outage plan and time schedule for operations. 

C. The detailed plan shall describe the CONTRACTOR's method of operation and the length of 
time required to complete said operation. 

D. Systems or individual equipment items that will be isolated, dewatered, decommissioned, de­
energized, or depressurized in accordance with the detailed outage plan and schedule. Notify 
the ENGINEER in writing at least one week in advance of the planned operation. 

E. The CONTRACTOR shall provide detailed plans and details showing tempornry shoring and 
protection of existing pipelines and utilities. Detailed plan shall be designed and signed by 
Registered Engineer in the State of California and approved by the ENGINEER per Section 
02200, Earthwork. 

1.4. CONTINUITY OF SYSTEM OPERATIONS 

A. The Existing Pump Station No. 2 is currently and continuously receiving and conveying 
sewage, and those functions shall not be interrupted except as specified herein. The 
CONTRACTOR shall coordinate the WORK to avoid any interference with normal operation 
of the system. 
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1.5. SEWAGE SPILLS 

A. Spills of untreated or partially treated sewage to surface waters or drainage courses is 
prohibited. In the event of a spill caused by the CONTRACTOR's operations, the CITY shall 
immediately be entitled to employ others to stop the spill without giving written notice to the 
CONTRACTOR. 

B. Cost of penalties imposed on the CITY as a result of a spill caused by the actions of the 
CONTRACTOR, its employees, or subcontractors, shall be borne in full by the 
CONTRACTOR, including legal fees and other expenses to the CITY resulting directly or 
indirectly from the spill. 

1.6. PS2 MAIN SEWAGE PUMPING RESTRICTIONS FOR PLANNED OUTAGES TO 
FACILITATE CONSTRUCTION 

A. See Section 13300, Instrumentation and Control-Appendix A2 - Process and Control 
Strategies and Design Philosophy, for historical number of main sewage pumps that are 
required to pump. 

B. Wet weather season sewage flows occur from October 1st thru May 31 s1; dry weather season 
sewage flows comprise of the balance. See Contract Documents for restrictions during wet 
weather season. 

C. Nighttime sewage flows are defined from 10:00pm to 5:00am; daytime sewage flows comprise 
of the balance. See Contract Documents for restrictions during wet weather season. 

D. PS2 has a total of 8 operational main sewage pumps. The table below shows the minimum 
number of main sewage pumps that must remain operationally ready during construction. 

Dry Weather Season Wet Weather Season 
Sewage Flows Sewage Flows 

Nighttime Sewage Flows l* 3* 

Daytime Sewage Flows 4* 6* 

Note: * If a storm is forecasted, then all eight pumps must remain operationally ready during 
the storm event. 

E. Demolition of the direct drive engine pumps No.4 and No.5 must occur during the dry weather 
season, and if this coincides with a storm event, then only 7 pumps are required to remain 
operationally ready during the stonn event. 

F. During any allowed outage of the main sewage pump(s) the CONTRACTOR shall provide 
daily updates each morning to the CITY' s Construction Manager as to the status of the 
forecasted weather. 

G. The main sewage pumps require many ancillaiy systems operational in order to run PS2 and the 
main sewage pumps. These ancillary systems must remain operational. See Contract 
Documents and Reference Documents throughout for these ancillary systems. 
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H. The CONTRACTOR shall submit detailed plans for CITY approval that require any disruptions 
to nonnal PS2 operations. Since the risk of a sewage spill is lower at night due to reduced 
nighttime flows, some of the WORK is anticipated to occur after "normal workdays and times''' 
specified in the front-end boilerplate Specifications. The CONTRACTOR must justify why 1he 
work is required to be done off hours (if said work can be done safely during normal hours, 

I. 

l. 

ii. 

111. 

IV. 

V. 

Vl. 

Vll. 

then said work will not likely be approved for afterhours work), and the CITY shall approve 
said work at their discretion. 

The CONTRACTOR may request a complete outage of all the main sewage pumps as long as 
the following conditions are met 

Only allowed during dry weather season. 

Only allowed from 1:00am to 5:00am. CONTRACTOR must provide guarantees that the 
system will be operational again by 5 :OOam. 

Cannot occur for more than one consecutive day. 

Cannot occur on a Monday morning or a holiday. 

Catmot occur more than two times in any given week. 

CITY at their discretion, may not allow a shutdown to occur. 

Confirm with the weather report that no storm is forecasted during the outage and the 
proceeding 3 days. 

vm. The DCS remains operational. 

PART 2 -- PRODUCTS 

2.1 CONTRACTOR shall provide all required equipment and personnel necessary to perform 
Work specified herein. Any approved deviations from Work herein shall be borne in full by 
the CONTRACTOR at no additional cost to 1he CITY. 

2.2 Redlines: CONTRACTOR shall keep the Contract Documents continuously redlined based 
on modifications as a result ofRFI responses, submittal comments and approvals, and 
approved deviations. Redlines include markups to the Contract Drawings as well as the 
Contract Specifications. The CONTRACTOR shall maintain onsite at least one redline set. 

Every six months, the CONTRACTOR shall digitally scan and email an electronic copy to 
the CITY. The CITY's Engineer will then have the markups incorporated, and will re-issue 
them electronically within approximately 4 weeks. If the redlines are minor, the CITY at 
their discretion may skip re-issuing a revised set. Once the new incorporated set is revised, 
the CONTRACTOR shall then review the revised set to assure the markups were 
appropriately picked up to the CONTRACTOR's intent. Once all parties agree that the 
revised set is satisfactory, the CONTRACTOR and CITY shall replace all their sets, 
including that of their subs, with the updated revised set. Note, the CONTRACTOR, shall 
still keep the original perforated and stamped DSD set onsite at all times. Other older sets 
should be destroyed and removed from the site. This scheme shall repeat every six months 
for the duration of the Contract. The goal is to limit confusion in the field because of 
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outdated Contract Documents. 

PART 3 -- EXECUTION 

3.1 SEQUENCE OF WORK: 

Listed below is an outline of the workflow in sequential order. Not all items are listed, and 
the detailed schedules shall be provided by the CONTRACTOR per the Contract 
Requirements. In addition, many of the durations for the items in the work sequence below 
are specified per Section 13350 Commissioning. 

A. Within 30 days from the NTP, the CONTRACTOR shall submit the Commissioning 
Coordinators qualifications per Section 13350 C01mnissioning. 

B. Provide all the upgrades to the second floor office space, restroom modifications, elevator 
improvements, and ADA access improvements. 

C. Obtain occupancy pennit from DSD for the second floor office space. 

D. Relocation of the two office trailers shall not begin until the occupancy permit is obtained for 
the second floor office space. The CITY shall have 3 weeks starting from the issuance of the 
occupancy penni t to move out of the trailers and relocate their Staff to the new second floor 
office space. 

E. Relocate conflicting storage trailers. 

F. Rough grade the site and provide liquefiable soils mitigations. 

G. Receive Authotity to Constmct (ATC) from San Diego Air Pollution Control District 
(SDAPCD) for the four new engines. 

H. · Concurrent Work: 

1. Re-route conflicting fiber optics at the site. 

n. Provide all electrical duct banks. 

111. Provide necessary underground piping. 

1v. Provide assorted subgrade work and building foundations. 

I. Concurrent Work: 

i. Provide new Power Generation Facility. 

n. Provide new Fuel/Oil Storage Area. 

iii. Provide new outdoor load bank. 

1v. Provide interim engine cooling water systems. 
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v. Provide upgrades within the existing switchgear building. 

vi. Provide improvements within the existing USS-I associated room. 

vii. Provide improvements within the existing DCS room. 

J. FAT-RAT Commissioning Phase 1: Partially commission the new Power Generation Facility 
systems and interim cooling systems and fully commission the Fuel/Oil Storage Area 
systems. See Section 13350 for details. 

K. Salvage the two 2,000KW emergency generators and apparatus. 

L. Demolish engine 4 and provide new VFD-400 and Motor-400 systems. 

M. FAT-RAT Commissioning Phase 2: Commission new VFD-400 and Motor-400 systems. 
See Section 13350 for details. 

N. Demolish engine 5 and provide new VFD-500 and Motor-500 systems. 

0. FAT-RAT Commissioning Phase 3: Commission new VFD-500 and Motor-500 systems. 
See Section 13350 for details. 

P. Demolish old lube oil systems buried at the site. 

Q. Provide final improvements to the old engine room and existing MCC room. 

R. Provide control room PLC panel modifications. 

S. Provide final engine cooling water systems configuration. 

T. FAT-RAT Commissioning Phase 4: Final commissioning of Power Generation Facility and 
final engine cooling water systems configuration. (Main purpose is to assure operational 
conformance with the final engine cooling water system configuration and conformance with 
the two new operational VFDs powering two of the main sewage pumps). See Section 13350 
for details. 

U. Final miscellaneous civil site improvements. 

V. Provide site paving. 

3.2 ITEMS NOT TIED TO SEQUENCE OF WORK: Not all items are listed, and the detailed 
schedules shall be provided by the CONTRACTOR per the Contract Requirements. WORK 
shall be done in a logical sequence coordinated with the overall WORK required per the 
Contract Documents. 

A. Provide landscaping improvements. 

B. Provide security upgrades. 

C. Provide site drainage improvements. 
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3.3 AIR PERMITTING SEQUENCE OF WORK: 

The first step is to obtain an Authority to Construct (ATC) pemut for each of the four new 
engine units. SDAPCD has 30 days to deem the application complete and 180 days (26 
weeks) to evaluate the application and issue an ATC. After the ATC is granted, a year is 
typically allowed to install the units. The engines could then be released for fabrication after 
the ATC is approved, and all directly related .submittals are approved; including all exhaust 
treatment. It is anticipated that this one year duration will not likely be enough time for the 
Contractor to complete the work, thus a one year extension may be requested by the CITY. 

A Construction Completion Notice (CCN) must be submitted prior to the units beginning 
operation. After review of the CCN, SDAPCD issues a Start-up Authorization (SA). Lastly, 
a Permit to Operate (PTO) is issued once all the conditions outlined in the SA are worked out 
between the CITY and SDAPCD. The PTO would be issued after the FAT-RAT 
Commissioning Phase 1 is complete and approved, the CITY will then operate and maintain 
the commissioned portions of the new Power Generation Facility. Related CONTRACTOR's 
warranty period required in the Contract Documents that apply to the commissioned 
equipment shall start upon PTO. 

p "tt' s h d l ! r~ . t ,_, 
~\:J l ... lfl'eUl.t.om ' 

' '. 

DUl*ati~ ·. · ~o~ellio:n, 
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ru· ' ' thtleit 
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CONTRACTOR shall provide engine 
submittals approved to a level required 
for SDAPCD permitting application. 16 16 
Includes CITY review time and any 
CONTRACTOR required resubmittals. 
City shall submit application to 
SDAPCD for permitting of natural gas 12 28 
engines and diesel engines. 
Draft "Authority to Construct" (ATC) 
pennit process. Public review and 
comment period: CITY to negotiate 26 54 
pennit conditions with SDAPCD. 
Obtain ATC. 
Installation of engines; submit CCN 

52-104* 106-158* 
prior to operation of engines. 
Obtain Start-up Authorization (SA) NIA 158 max 
Obtain Permit to Operate (PTO) from NIA 158 max 
SDAPCD 

*The City may apply for a one year extension for the installation of the engines once ATC has been 
granted. 

* *END OF SECTION * * 
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SECTION 01025 -MEASUREMENT AND PAYMENT 

PART 1-- GENERAL (Not Used) 

PART 2 - MATERIALS 

2.1 GENERAL (MEASUREMENT) 

A. Measurement for unit price quantities shall be based upon the appropriate bid item in the proposal. 
The actual quantity of measurement shall be as constructed by the ContJ:actor in place in 
confom1ance with the Plans and Specifications. 

2.2 LINEAR MEASUREMENTS 

A. Pipeline and related facility measurements shall be made horizontally along the centerline of the 
pipeline and related facilities through tees, bends, valves, fittings, and as shown on the Plans for its 
lin1its or as otherwise specified in the Special Technical Provisions. 

2.3 AREA MEASUREMENTS 

A. Measurement for bid items involving area units shall be based upon the surface .area measured in 
acres, square yards, square feet, or as indicated in the bid item. 

2.4 VOLUME MEASUREMENTS 

A. Measurement for bid items involving volume units shall be based upon the volume measured in 
cubic yards, tons, or as indicated in the bid item. 

2.5 UNIT MEASUREMENTS 

A. Measurement for bid items involving units of the item shall be based upon the number of units 
counted as indicated in the bid item. 

2.6 LUMP SUM MEASUREMENT 

A. Lump sum items shall include all labor, delivery, materials, equipment and testing services as 
required by these Specifications for the complete installation of the bid items described in this 
Section. No separate payment shall be made for items not included by the Contractor in the total 
contract Bid Price as described in Part 3 herein. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. This section covers methods of measurement and payment for items of work under this Contract. 
The total Bid Price shall cover all work required by the Contract Documents. AH costs in connection 
with the proper and successful completion of the work, including furnishing all materials, 
equipment, tools and incidentals; and performing all necessary labor and supervision to fully 
complete the work, shall be included in the unit (linear, area, volume) and lump sum prices bid. All 
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work not specifically set forth as a pay item in the Bid Form shall be considered a subsidiruy 
obligation of Contractor and all costs in connection therewith shall be included in the prices bid. 

3.2 ESTIMATED QUANTITIES 

A. All estimated quantities stipulated in the Bid Form or other Contract Documents are approximate 
and are to be used only (a) as a basis for estimating the probable cost of the work and (b) for the 
purpose of comparing the bids submitted for the work The actual amounts of work done and 
materials furnished under unit price items may differ from the estimated quantities. The basis of 
payment for work and materials will be the actual amount of work done and materials furnished. 
Contractor agrees that he will make no claim for damages, anticipated profits, or otherwise on 
account of any difference between the amounts of work actually perfonned and materials actually 
furnished and the estimated amounts therefor. 

3.3 BID ITEMS 

A. MOBILIZATION/DEMOBILIZATION - Lump Sum Bid Item shall include foll compensation for 
mobilization and demobilization including and not limited to furnishing and installing, complete and 
in place all the necessary site preparatory work and operations, including those necessary for 
movement of persollllel, equipment, supplies, and incidentals to the project site for fue establishment 
and upkeep oftempora1y facilities, sanitruy facilities, pennits (unless otherwise specified in other Bid 
Items), traffic control plans, maintenance of project site including trash and litter pickup, offices, 
buildings, and other facilities necessary for work on the prqject, final project close-out and cleanup 
operations, including, but not limited to, those necessary for the removal of equipment, supplies, 
incidentals and debris from the prqject site, cleaning the streets and sidewalks of all soils and 
constmction debris, record drawings, correction of deficiencies in the work, and for all other work 
required as indicated in the CONTRACT DOCUMENTS. 

B. SHEETING AND SHORING ~-Lump Sum Bid Item shall full compensation for all equipment, 
materials, labor to install sheeting and shoring complete and in place as required in contract 
documents including but not limited to, meeting all OSHA requirements and as required for all 
constmction operations including site improvements, yard piping, drainage piping, site improvements, 
protection of off-site properties, and preparation and approved sheeting and shoring pfan, and any other 
work as required by the CONTRACT DOCUMENTS. 

C. CIVIL - SITE IMPROVEMENTS - Lump Sum Bid Item shall include full compensation for all 
equipment, materials, and labor to install the Civil - Site improvements complete and in place as 
indicated on plans and as required in CONTRACT DOCUMENTS. The Price for this Bid Item 
shall include all work related to Site Preparation, Storage & Staging, Clearing and Grubbing, Civil 
Site work demolition, Excavation and Shoring, Hauling soil offsite, Aggregate Base, crushed stone 
base, Finish Grading, Fine Grading for Over Excavation Subgrade, AC Paving Binder Course, 
Topping Course, Injection Grouting, and Site Drainage Improvements. 

D. STRUCTURAL - Lump Sum Bid Item shall include full compensation for all equipment, materials, 
and labor to install the Stmctural complete and in place as indicated on plans and as required in 
CONTRACT DOCUMENTS. The Price for this Bid Item shall include all work related to 
Loading/Unloading Rack Area, Generator Building: wall footings, generator pads & floor Slab­
On- Grade, Concrete pipe trench, Concrete walls, Concrete Corbels, Concrete Composite Roof 
Slab, Runway Beams for Bridge Crane Support, Roof Beams, Roof Metal Decking, and Steel 
Stairs. Electrical Building: Concrete Wall Footings, Equipment Pads and Floor Slab-on-Grade, 
Concrete walls, Concrete Elevated slab for Stairway Steps, Concrete Composite Roof Slab, Roof 
Beams, Roof Metal Decking, Steel Roofing Panels, Trench Cover, and Architectural Finishes. 

E. MECHANICAL - Lump Sum Bid Item shall include full compensation for all equipment, materials, 
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and labor to install the Mechanical complete and in place as indicated on plans and as required in 
CONTRACT DOCUMENTS. The Price for this Bid Item shall include all work related to 
Mechanical/RV AC/Equipment Demolition, 4MW diesel generators including exhaust after 
treatment, 3MW natural gas engines including exhaust after treatment engines & blowers, Engine­
Generator Manufacturers Project Management & Engineering, Engine-Generator Manufacturers 
Startup & Testing, Miscellaneous spare parts (engine/generators), Initial fill lube oil 
generator/engines reservoirs, Lube Oil Pump + Spare, 20,000 gal horizontal diesel fuel tank 
including Initial fill, 330 gal diesel fuel day tank including Initial fill, 3,000 gal lube oil tank (diesel 
gensets), 1,500 gal lube oil tank (natural gas gensets), Initial fill lube oil tanks, 2,000 gal waste lube 
oil tanks, 3,000 gal Urea tank with Initial fill, Air Compressor, Air Receiver, Building AHU's, 
Ductwork, Sewage Heat Exchangers, Pumping, Piping, Valving, Catwalks, & Appurtenances, 
Main electrical Building AC Units, Control Room AC Units, Existing Engine Room 
Improvements/Demolition, and Fire Protection Sprinkler System. 

F. INSTRUMENTATION & CONTROL - Lump Sum Bid Item shall include full compensation for 
all equipment, materials, and labor to install the Instrumentation & Control complete and in place 
as indicated on plans and as required in CONTRACT DOCUMENTS. The Price for this Bid Item 
shall include all work related to EMERSON DCS Equipment (procurement/shipping/delivery and 
all other costs required to begin installation), DCS Panels Installation and Modifications, 
Commissioning Team, Field Instruments, Process Smoke and Fire Alann System, PLC 
Modifications, and Fiber Optics to Power Generation Building. 

G. ELECTRICAL - Lump Sum Bid Item shall include full compensation for all equipment, materials, 
and labor to install the Electrical complete and in place as indicated on plans and as required in 
CONTRACT DOCUMENTS. The Price for this Bid Item shall include all work related to 
Electrical Demolition & Miscellaneous Modifications, 2,250 HP Electric Motors, Medium Voltage 
VFDs, Medium Voltage Switchgear No.3, Medium Voltage Switchgear No. I & No.2 
Modifications, USS-1 Modifications and new Controller, Low Voltage Unit Substation, MCCs, 
UPSs' (Uninterruptible Power Supply), Load Bank, Lighting, Duct Banks, Cable & Conduit, 
SDG&E ISO Meters & Aux Meters, Miscellaneous Electrical. 

H. ARCHITECTURAL - Lump Sum Bid Item shall include full compensation for all equipment, 
materials, and labor to install the Architectural complete and in place as indicated on plans and as 
required in CONTRACT DOCUMENTS. The Price for this Bid Item shall include all work related 
to Misc. Metal Fabrication: Flashing, downspouts, gutter, and etc., Exterior lighting, Mechanical 
unit curbs, Splash blocks, Building Signage, Cage ladders, Guard Rails, Metal roofing at Fuel Tank 
Canopy, Restriping the parking lot and adding proper signage, Fire Extinguishers, Acoustical 
panels. 

I. FINAL OPERATIONS & MAINTENANCE {O&M) MANUALS - Lump Sum Bid Item shall 
include full compensation for all equipment, materials, and labor to complete all approvals of the 
O&M Manuals as indicated on plans and as required in CONTRACT DOCUMENTS. The Price 
for this Bid Item shall include all work related to Final acceptance and approvals ofO&M Manuals 
as described in Section 13350. 

J. MISCELLANEOUS - Lump Sum Bid Item shall include full compensation for all equipment, 
materials, and labor to install the Miscellaneous complete and in place as indicated on plans and as 
required in CONTRACT DOCUMENTS. The Price for this Bid Item shall include all work related 
to the Area 6 Miscellaneous Modifications & ADA Improvements, Fuel Polishing System, 10 Ton 
Bridge Cranes, Rollup Door, Decorative Fence, Motorized Access Gate, Doors, Roof 
Waterproofing, Painting and Coating, Water Conditioning, Relocation of conflicting fiber optic 
lines, and all remaining items per the CONTRACT DOCUMENTS. 
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K. SDGE-NEW GAS SERVICE-Preset $1,000,000 budget by the CITY and is to pay SDG&E for 
the new gas service. This is a pass through cost to pay for CITY approved SDG&E invoices. The 
CONTRACTOR shall pass through the invoice with no markups allowed. 

** END OF SECTION** 
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SECTION 01640 
SEISMIC DESIGN OF EQUIPMENT AND ANCHORAGE 

PARTl-GENERAL 

1.01 REFERENCES 

A. General 

1. The publications listed below form a part of this section to the extent referenced. 

2. Where a date is given for referenced standards, the edition of that date shall be used. 
Where no date is given for referenced standards, the latest edition available on the date of 
the Notice Inviting Bids shall be used. 

B. California Building Standards Commission 

1. California Building Code (CBC) 

1.02 SUBMITTALS 

A. The Contractor shall submit calculations and shop drawings of equipment design and equipment 
anchorage layout and details. 

1.03 DEFINITIONS 

A. Equipment-Equipment shall include, but not be limited to, electrical, mechanical, and plumbing 
equipment machinery, tanks and vessels (including contents). 

1.04 EQUIPMENT LOCATIONS AND DETAILS 

A. Equipment layout, dimensions, details, and anchorage shown on the drawings shall be verified by 
the Contractor for agreement with manufacturer's information and shop drawings. 

1. If required by the specifications or if the Contractor desires to revise the layout or 
anchorage details shown on the design drawings, the Contractor shall prepare detailed 
submittal drawings of the desired revision to be approved by the Engineer. The 
Contractor's submittal shall include the necessary detailed drawings and design 
calculations prepared and stamped by a civil or structural engineer currently registered in 
the State of California. 

2. Where anchorage details are not shown on the design drawings, the Contractor shall 
submit structural calculations and details of the proposed anchorage prepared and 
stamped by a civil or structural engineer currently registered in the State of California. 
The structural calculations and details of the proposed anchorage shall be included in the 
submittal for the associated equipment. 

3. The installation of the equipment shall not be performed and supporting concrete shall 
not be placed until details of the anchorage have been approved by the Engineer. 

4. Floor mounted electrical equipment shall be installed on an equipment pad at least 4 
inches higher than aqjacent grade or floor. 

1.05 DESIGN CRITERIA 
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A. All equipment furnished by the Contractor shall be designed to adequately resist static loading as 
well as loading due to system operations and vertical and lateral dynamic forces imposed by wind 
or seismic events. 

B. Unless otherwise specified, all equipment shall be designed and installed to resist seismic and 
wind forces which are determined in accordance with the CBC. 

C. The following coefficients shall be used in determining the lateral seismic forces for the CBC 
formulas: 

1. Seismic Design Category : D 
2. Site Class: D 
3. CBC Seismic Design Spectral Acceleration Parameters: 

Sns=l.040 Sn1 =0.614 

D. Unless otherwise specified, the Occupancy Category shall be IV and the work shall be considered 
as an "Essential Facility" and the appropriate importance factors (I, Ir or Iw) specified on drawing 
or as defined by the CBC, the more restrictive requirements shall be used. 

E. Anchorage design shall consider vertical seismic force per CBC. Horizontal and vertical seismic 
forces shall be considered to act concurrently. 

F. Wind loading shall be determined using minimum basic wind speed (V) of 115 mph and CBC 
Exposure C. 

G. Friction shall not be used to resist sliding due to seismic forces. 

PART 2 PRODUCTS (NOT USED) 

PART 3 EXECUTION (NOT USED) 

-END OF SECTION-
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SECTION 02050 - DEMOLITION 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes furnishing materials, equipment and labor necessary to 
perfonn and complete demolition per Contract Documents. 

B. In areas indicated to be remodeled, cut back flush and seal any pipe stub-outs remaining, and 
remove exposed piping, conduits, fixtures, junction boxes, light fixtures, water fixtures, and 
supports. Switches, receptacles, and boxes shall also be removed. Concealed piping and conduits 
shall be removed or capped and abandoned as necessary to facilitate the remodeling work. All 
other items shall be removed as shown. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

1. Section 02200 Earthwork 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Construction (SSPWC). 

1.4 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as adopted 
by the City of San Diego Municipal Code: 

1. California Building Code 

1.5 SUB MITT ALS 

A. The following shall be submitted: 

1. Demolition Schedule: The CONTRACTOR shall submit a complete coordination schedule 
for demolition work including shut-off and continuation of utility services prior to start of the 
WORK. The schedule shall indicate proposed methods and operations of facility demolition, 
and provide a detailed sequence of demolition and removal work to ensure uninterrupted 
operation of occupied areas. 

1.6 ASBESTOS REMOVAL 

A. Per reference document on Lead Abatement, asbestos was not identified during investigation of the 
property. CONTRACTOR shall immediately inform OWNER if asbestos is found. The OWNER 
is responsible for the removal and disposal of any asbestos found in structures scheduled for 
demolition, prior to commencement of demolition work by the CONTRACTOR. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E. Technicals (Rev. Aug. 2016) 

120 I Page 



B. If, during demolition work, any additional asbestos materials are being discovered, the 
CONTRACTOR shall stop the work immediately and notify the CONSTRUCTION MANAGER 
for further instructions. 

PART 2 -- PRODUCTS (Not Used) 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. Structures shall be demolished and removed in compliance with SSPWC subsection 306-5 and the 
requirements indicated herein. 

3.2 POLLUTION CONTROL 

A. Water sprinkling, temporary enclosures, chutes, and other suitable methods shall be used for dust 
suppress10n. 

B. Water shall not be used when it creates hazardous or objectionable conditions such as flooding, 
erosion, sedimentation, or pollution. 

3.3 PROTECTION 

A. Safe passage of persons around the area of demolition shall be provided. Operations shall be 
conducted to prevent injury to people and damage to adjacent buildings, structures, and other 
facilities. 

B. Interior and exterior shoring, bracing, or supports shall be provided to prevent movement, 
settlement or collapse of structures to be demolished. 

C. Existing landscaping materials, structures, and appurtenances which are not to be demolished shall 
be protected and maintained as necessary. 

D. Unless otherwise indicated, the CONTRACTOR shall protect and maintain all utilities in the 
proximity of the facilities to be demolished. 

E. The CONTRACTOR shall protect the nearby existing equipment such as control panels and others 
from dust caused by demolition activities by covering, drop-curtains and other similar methods. 

3.4 STRUCTURE DEMOLITION 

A. Building structures and appurtenances shall be demolished, as shown and required to complete 
work, in compliance with governing regulations. 

B. Small structures may be removed intact when approved by authorities having jurisdiction. 

C. Demolition shall proceed in a systematic manner, from top of structure to ground. 

D. Concrete and masonry shall be demolished in small sections. Use bracing and shoring to prevent 
collapse. 
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E. Demolition equipment shall be dispersed throughout structure and demolished materials removed 
to prevent excessive loads on supporting walls, floors or framing. 

3.5 BELOW-GRADE DEMOLITION 

A. Footings, foundation walls, below-grade construction and concrete slabs on grade shall be 
demolished and removed to a depth which will not interfere with new construction, but not less 
than 12 inches below existing ground surface or future ground surface, whichever is lower. All 
floors of basements, vaults, and. other underground structures shall be broken up. 

B. Below-grade areas and voids resulting from demolition of structures shall be completely filled to a 
minimum compaction of 95%. 

C. All fill and compaction shall be in accordance with Section 02200. 

D. After fill and compaction, surfaces shall be graded to meet adjacent contours and to provide flow 
to surface drainage structures, or as indicated. 

3.6 DISPOSAL OF DEMOLISHED MATERIALS 

A. Demolition and removal of debris shall be conducted to ensure minimum interference with roads, 
streets, walks, and other adjacent occupied or used facilities which shall not be closed or obstructed 
without permission from the OWNER. Alternate routes shall be provided around closed or 
obstructed traffic ways. 

B. Site debris, rubbish, and other materials resulting from demolition operations shall be removed and 
disposed of in compliance all laws and regulations. Burning of removed materials from demolished 
structures shall not be pennitted. 

3.7 PATCHING AND REPAIRING 

A. The CONTRACTOR shall provide patching, replacing, repairing, and refinishing of damaged areas 
involved in demolition as necessary to match the existing adjacent surfaces. 

B. The CONTRACTOR shall repair all damages caused to adjacent facilities by demolition at no 
additional cost to the OWNER. 

C. After patching and repairing has been completed, the CONTRACTOR shall carefully remove 
splatterings of mortar from adjoining work (plumbing fixtures, trim, tile, and finished metal 
surfaces) and repair any damage caused by such cleaning operations. 

3.8 CLEANING 

A. During and upon completion of work, the CONTRACTOR shall promptly remove unused tools 
and equipment, surplus materials, rubbish, debris, and dust and shall leave areas affected by work 
in a clean condition. 

B. Clean adjacent structures and facilities of dust, diit, and debris caused by demolition and retum 
adjacent areas to condition existing prior to start of work. 

C. The CONTRACTOR shall clean and sweep the affected portions of roads, streets, sidewalks and 
passageways daily. 
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** END OF SECTION** 
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SECTION 02100 - SITE PREPARATION 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes site preparation, clearing and grubbing. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 02050 Demolition 
2. Section 02140 Dewatering 
3. Section 02200 Earthwork 
4. Section 16400 Low Voltage Electrical Service and Distribution 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Construction (SSPWC). 

PART 2 -- PRODUCTS (Not Used) 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. Existing Conditions: The site shall be examined and the CONSTRUCTION MANAGER 
notified of any conditions which affect the WORK. of this Section. 

B. Utility Interference: Where existing utilities interfere with the WORK of this Section, the 
CITY's CONSTRUCTION MANAGER shall be notified of interferences. 
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3.2 CLEARING AND GRUBBING 

A. Clearing and grubbing shall comply with SSPWC Subsection 300-1 and the following: 

1. The site shall be cleared of grass and weeds to a depth of at least 6 inches and debris and. 
obstructions including brush, trees, logs, stumps, roots, heavy sod, vegetation, rock, stones 
larger than 6 inches in any dimension, broken or old concrete and pavement. 

2. The site shall be grubbed to a depth necessary to remove objectionable material including 
stumps and roots. 

3.3 SALVAGE AND DISPOSAL 

A. Salvage: Topsoil shall be salvaged and stored at a location which will not interfere with the 
WORK. 

B. Disposal: Waste material shall be disposed ofin accordance with SSPWC Subsection 300-1.3. 

** END OF SECTION ** 
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SECTION 02140 - DEWATERING 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK ohhis Section includes site dewatering necessary to lower and control groundwater 
levels and hydrostatic pressures to pennit excavation and construction to be performed properly 
under dry conditions. 

B. Dewatering operations shall be adequate to assure the integrity of the finished project. The 
responsibility for conducting the dewatering operation in a maimer which will protect adjacent 
stmctures and facilities rests solely with the CONTRACTOR. The cost of repairing any damage 
to adjacent structures and restoration of facilities shall be the responsibility of the 
CONTRACTOR. 

C. The CONTRACTOR shall bear the sole responsibility for the design, installation, and operation 
of the dewatering system to comply with the requirements of this section. The CONTRACTOR 
shall be required to install additional dewatering equipment as may be required throughout the 
duration of the project to maintain specified groundwater levels. 

1.2 RELATED SECTIONS 

A. The WORK of the following Section applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 02200 Earthwork 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Construction (SSPWC). 

1.4 SCHEDULE AND PLAN 

A. The following shall be submitted and approved prior to commencement of excavation: 

1. The CONTRACTOR shall make an independent investigation of the soil and groundwater 
conditions at each site. The results of the CONTRACTOR's independent investigation 
shall include the results of any and all exploratory borings, laboratory tests, and aiialyses. 
The CONTRACTOR's independent investigation shall be in report form. 

2. Prior to commencement of excavation, a detailed plan and schedule, with description, for 
dewatering of excavations, piezometers, estimated dewatering rates, volume and equipment 
requirements shall be submitted with the dewatering plan. The plan shall be signed and 
sealed by a California registered Civil Engineer, Geotechnical Engineer, Engineering 
Geologist or Hydrogeologist with knowledge of at least one dewatering operation of similar 
magnitude and complexity in a recently completed construction project. The qualification 
of the dewatering system designer shall be submitted to CONSTRUCTION MANAGER for 
approval. The CONTRACTOR shall make an independent investigation of the soil 
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conditions to be dewatered. The dewatering plan shall be prepared specifically to 
accommodate soil materials and groundwater conditions of the site. 

3. Demonstration of proposed system and verification that adequate personnel, materials and 
equipment are readily available, including standby equipment. 

4. A copy of the executed industrial waste permit approved by the City of San Diego. 

1.5 CONTROLAND OBSERVATION 

A. Adequate control shall be maintained to ensure that the stability of excavated and constructed 
slopes are not adversely affected by water, that erosion is controlled and 1hat flooding of 
excavation or damage to structures does not occur. 

B. Where critical structures or facilities exist immediately adjacent to areas of proposed dewatering, 
reference points shall be established and observed daily to detect any settlement which may 
develop. 

C. A daily report shall be maintained recording the following: 

1. Groundwater elevations of ground water and piezometric water levels in observation wells 
(if any). 

2. Change in elevation of reference points as stated in subsection 1.5 to detect settlement in 
adjacent structures. CONSTRUCTION MANAGER may suspend work if any settlement 
exceeds 0.05 feet. 

D. After dewatering is discontinued, a weekly report shall be maintained for two months recording: 

1. Change in elevation of reference points as stated in subsection 1.5 to detect settlement in 
adjacent structures. 

1.6 INSPECTION 

A. During or after trench excavation, when CONTRACTOR observes sufficient groundwater to be 
present that may prevent proper installation of pipe bedding, pipelines, backfill and compaction, 
then CONTRACTOR shall call for inspection of conditions by the CONSTRUCTION 
MANAGER. The CONSTRUCTION MANAGER shall inspect the conditions and determine if 
unacceptable conditions are present for pipe installation. 

B. If unacceptable trench conditions are found by the CITY's CONSTRUCTION NIANAGER, then 
the CONTRACTOR will be authorized to mobilize and stmi dewatering operations of the 
pipeline trench. 

C. Damp soils or low volumes of groundwater in the bottom of trenches are not sufficient cause for 
trench dewatering. 

1. 7 MEASUREMENT AND PAYMENT 

A. Separate payments shall be made as specified in the contract for providing all dewatering 
equipment and apparatus, for mobilization/demobilization of dewatering equipment, and for all 
dewatering operations. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

127 I Page 



B. The CONTRACTOR shall also be responsible for all costs associated with the discharge of 
dewatering effluent into the sanitary sewer system of the City. 

C. Storm water run-off flowing into the excavation site shall be minimized to the maximum extent 
possible. All water entering the excavation site shall be suqject to all dewatering requirements 
specified in this documents. 

D. Protection of adjacent structures from adverse effects of dewatering shall be the responsibility of 
the CONTRACTOR. 

1.8 PERMITS 

A. The CONTRACTOR shall obtain an Industrial Waste Discharge Pennit from City of San Diego 
for discharging effluent from dewatering operations into the City sanitary sewer system. 

B. The CONTRACTOR shail be responsible for all costs associated with obtaining all proper 
permits and for maintaining permit compliance, including all costs associated with permit 
violations. 

PART 2 -- PRODUCTS 

2.1 EQUIPMENT 

A. Dewatering, where indicated, includes deep wells, well points, piezometers, sump pumps, 
tempora1y pipelines for water disposal, and rock or gravel placement, and other means including 
standby pumping equipment maintained on the jobsite continuously. 

2.2 FOUNDATION ROCK 

A. Foundation rock shall be included in the dewatering system to replace weakened soil within the 
excavation. Rock shall be 1-1/2 inch maximum crushed stone placed in minimum 12-inch layers 
and completely wrapped in filter fabric. Foundation rock shall be used in addition to bedding 
material shown on the plans and shall be used at the CONTRACTOR'S discretion, or as directed 
by the CONSTRUCTION MANAGER. Foundation rock shall be considered to be part of the 
dewatering system. 

PART 3-- EXECUTION 

3.1 GENERAL REQUIREMENTS 

A. All water encountered in the trench shall be disposed by the CONTRACTOR in such a manner as 
will not damage public or private property or create a nuisance or health nuisance. The 
CONTRACTOR shall furnish, install, and operate pumps, pipes, appliances, and equipment of 
sufficient capability to keep trench excavation free from water until the trench is backfilled, 
unless otherwise authorized by the CONSTRUCTION MANAGER. No dewatering from inside 
the trench will be pen11itted while the pipeline is being installed, unless it is approved by the 
CONSTRUCTION MANAGER. 

B. Dewatering shall be performed m compliance with Subsection 307-2.3 of SSPWC and as 
specified herein. 
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C. An independent assessment of the subsurface conditions shall be performed prior to submitting a 
dewatering plan. The ·· assessment shall be signed and sealed by a California registered 
Geotechnical Engineer, Engineering Geologist or Hydrogeologist. The plan shall include, but not 
be limited to: 

1. Additional exploratory borings. 

2. Laboratory testing. 

3. Pump testing. 

All boreholes and wells advanced by the CONTRACTOR shall be logged and submitted for 
review. 

D. An adequate system shall be designed, installed and maintained to lower and oontrol the ground 
water to permit excavation, construction of structures, and placement of fill materials to be 
performed under dry conditions. The system shall include two piezometers at each structure and 
one piezometer at the midpoint of each pipeline reach. The piezometers shall be properly 
installed to accurately reflect the groundwater depth adjacent to the excavation. 

E. Sufficient dewatering equipment shall be installed to pre-drain the water-bearing strata below the 
bottom of foundations, sewers and other excavations. 

F. The hydrostatic head in water-bearing strata below foundations, drains, sewers and other 
excavations shall be reduced to enstire that the water level and piezometric water levels are below 
the excavation surface at all times. The piezometric water level shall be maintained a minimum 
of 3 feet below the excavation surface. No excavation shall be made without proof of required 
lowered groundwater levels. 

G. The system shall be placed into operation prior to excavation below ground water level to lower 
the ground water level and shall be operated continuously 24 hours a day, 7 days a week until 
drains, sewers and structures have been constructed and fill matedals have been placed and 
dewatering is no longer required. Groundwater will need to remain depressed until adequate 
loading from proposed structures and uplift resistance to buoyant forces can be provided. All 
dewatering wells, well points and piezometers shall be installed under the supervision of a 
California registered Geotechnical Engineer, Engineer Geologist, or Hydrogeologist. The 
registered professional shall submit a written certificate that the system has been installed 
according to the dewatering plan. 

H. The site shall be graded to facilitate drainage. Surface runoff shall be diverted from excavations. 
Water entering the excavation from surface runoff shall be collected in shallow ditches around the 
perimeter of the excavation, drained to sumps, and then be pumped or drained by gravity away 
from the excavation and disposed of in compliance with the CWP Guidelines, and local, State and 
Federal regulations. 

I. Dewatering shall at all times be conducted in such a mallller as to preserve the undisturbed 
bearing capacity of the sub grade soils at proposed bottom of excavation. 

J. If foundation soils are disturbed or loosened by the upward seepage of water or an uncontrolled 
flow of water, the affected areas shall be excavated and replaced with foundation rnck completely 
wrapped in filter fabric at no additional cost to the OWNER. 
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K. Flotation of structures and facilities shall be prevented by maintaining a positive and continuous 
removal of water. The dewatering system shall be in continuous operation until all structure and 
pipelines are properly backfilled. 

L. If well points or wells are used, they shall be adequately spaced to provide the necessary 
dewatering and shall be sandpacked and/or other means used to prevent pumping of fine sands or 
silts from the subsurface. A continual check shall be maintained to ensure that the subsurface soil 
is not being removed by the dewatering operation. 

M. An Industrial Waste Discharge Pennit shall be obtained from City of San Diego to discharge 
dewatering effluent into the sanitary sewer system. 

If the laboratory results of the independent assessment of subsurface conditions show 
contamination levels above what is acceptable, a treatment system shall be provided under the bid 
allowances in the Bid Schedule. 

N. The release of groundwater to its original level shall be performed in such a manner as not to 
disturb natural foundation soils,.prevent disturbance of compacted backfill.and prevent flotation 
or movement of structures, pipelines, and sewers. 

** END OF SECTION ** 
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SECTION 02200 - EARTHWORK 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes all earthwork required for constmction of the WORK. Such 
earthwork shall include the loosening, removing, loading, transporting, depositing, and 
compacting in its final location of all materials wet and dry, as required for the purposes of 
completing the WORK. 

B. Fill material is defined as material used to raise the level of a portion of the site to the line and 
grade indicated. Backfill material is defined as material used to refill an excavation. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
perfonnance of this WORK. 

1. Section 02140 Dewatering 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Constmction (SSPWC). 

1.4 REGULATORY REQUIREMENTS 

A. The WORK of this Section shall comply with current versions, with revisions, of the following: 

1. Construction Safety Orders, Division of Industrial Safety, State of California. 
2. California Department of Transportation Traffic Manual. 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. The CONTRACTOR shall comply with the provisions for "Shoring and Bracing Drawings" 
in Section 6705 of the California Labor Code. The CONTRACTOR, prior to beginning any 
trench or structme excavation 5 feet deep or over shall submit to the OWNER and shall be 
in possession of the OWNER's written acceptance of the CONTRACTOR's detailed plan 
showing design of all shoring, bracing, sloping of the sides of excavation, or other 
provisions for woi'ker protection against the hazard of caving ground during the excavation 
of such trenches or structure excavation. If such plan varies from the shoring system 
established in the Construction Safety Orders of the State of California, such alternative 
system plans shall be prepared by a civil or structural engineer licensed in the State of 
California. 

2. Copy of the excavation permit issued by the California Department of Industrial Safety. 
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3. Samples of imported material. Samples shall be submitted in accordance with SSPWC, 
Subsection 217-2.3. 

4. Such other samples of materials as the CONSTRUCTION MANAGER may require. 

1.6 SOIL TESTING 

A. General: All soils testing shall be done in accordance with SSPWC, Section 211, and by a 
testing laboratory of the OWNER's choice at the OWNER's expense. 

B. Compaction Tests: Where soil material is required to be compacted to a percentage of 
maximum density, the maximum density shall be detenuined in accordance with the requirements 
of SSPWC, Subsection 211-2. In case the tests of the fill or backfill show non-compliance with 
the required density, the CONTRACTOR shall accomplish such remedy as may be required to 
insure compliance. Subsequent testing to show compliance shall be by a testing laboratory 
selected by the OWNER and shall be at the CONTRACTOR's expense. 

PART 2 -- PRODUCTS 

2.1 FILL AND BACKFILL MATERIALS 

A. General: Fill and backfill material shall consist of select material obtained from the excavation, 
imported material, granular bedding material, or unclassified material. The CONTRACTOR 
shall import at his expense materials in excess of the approved material obtained from excavation 
as required to complete the fill, backfill, and grading WORK as indicated. 

B. Select Material: Select material shall consist of primarily granular material encountered in the 
excavation which is free of vegetation, organic matter, debris, rocks larger than 4 inches in 
diameter and other unsuitable material, and shall have an expansion index less than 30 (less than 
20 for footings and floor slabs) as detem1ined by UBC Standard No. 29-2, plasticity index of 10 
or less, a liquid limit of 30 or less a:nd shall be approved as select material by the 
CONSTRUCTION MANAGER. 

C. Imported Material: Imported material shall confon11 to the same specifications as select material 
defmed above. In addition, the imported materials shall have a minimum sand equivalent of 15 as 
determined by California Test Method No. 217. Imported material placed in areas to be planted 
shall be able to support normal plant growth. Obtain approval by the CONSTRUCTION 
MANAGER prior to transporting imported material. 

D. Bedding Material: Bedding material, defined as that material supporting, surrounding and 
extending to 1 foot above the top of a pipe, shall be in accordance with SSPWC, Subsection 306-
6. 

E. Unclassified Material: Unclassified material shall conform to SSPWC, Subsection 300-4. 

2.2 ROCK PRODUCTS 

A. Rock products, consisting of crushed rock, rock dust, gravel, sand, and stone for riprap shall be 
clean, hard, sound, durable, uniform in quality and free of disintegrated material, organic matter, 
oil alkali, or other deleterious substance, and shall, unless otherwise specified, conform with the 
requirements of SSPWC, Subsection 200-1. 
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2.3 UNTREATED BASE MATERIALS 

A. Untreated base materials shall conform with the requirements of SSPWC, Subsection 200-2. 

2.4 TOPSOIL 

A. Topsoil shall be designated as Class A (imported), Class B (selected), or Class C (unclassified), 
and shall confonn with the requirements of SSPWC, Subsection 800-1.1. The 
CONSTRUCTION MANAGER shall determine the suitability of topsoil prior to use. 

PART 3--EXECUTION 

3.1 GENERAL 

A. The CONTRACTOR shall perform earthwork as necessary to complete the WORK as shown on 
the Contract Drawings and specified herein. The CONTRACTOR shall take the necessary 
precautionary measures to prevent dust or other nuisances which might be created by reason of 
his activities. The necessary precautionary measures shall conf01n1 to the requirements of 
SSPWC, Subsection 7-8. The requirements specified in Subsection 7-8 shall be extended to 
include paved surfaces. 

B. All types of earthwork, including trench, structural and general excavation, fill, backfill and 
compaction, shall conform to applicable requirements of the SSPWC. Section 300, and to the 
requirements specified herein. 

3.2 SITE PREPARATION 

A. Areas to be excavated, filled, graded, and to be occupied by permanent construction or 
embankments shall be prepared by clearing and grubbing. Clearing and grubbing shall confonn 
to the applicable requirements of SSPWC, Subsection 300-1. 

3.3 EXCAVATION 

A. General: Except when specifically provided to the contrary, excavation shall include the 
removal of all materials of whatever nature encountered, including all obstructions of any nature 
that would interfere with the proper execution and completion of the work. Unless otherwise 
directed, the removal of said materials shall confo1111 to the lines and grades shown. Unless 
otherwise provided, the entire construction site shall be stripped of all vegetation and debris, and 
such material shall be removed from the site prior to performing any excavation or placing any 
fill. The CONTRACTOR shall furnish, place, and maintain all suppo1ts and shoring that may be 
required for the sides of the excavations, and all pumping, ditching, or other measures for the 
removal or exclusion of water as required by Section 02140. Excavations shall be sloped or 
otherwise supported in a safe manner in accordance with the rules, orders, and regulations of the 
Division of Industrial Safety of the State of California. 

B. Unclassified Excavation: Unclassified excavation shall consist of all excavation, including 
roadways, unless separately designated. 

1. Unsuitable material shall be excavated and disposed of in accordance with the requirements 
of SSPWC, Subsection 300-2.2. 

2. Wet material, if unsatisfactory for the specified use on the project solely because of high 
moisture content, may be processed to reduce the moisture content, or may be required to be 
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removed and replaced with suitable material in accordance with the requirements of 
SSPWC, Subsection 300-2.2.2. 

3. The removal and disposal of slide and slipout material shall be in accordance with SSPWC, 
Subsection 300-2.4. 

4. Excavation slopes shall be finished in conformance with the lines and grades shown, and in 
accordance with SSPWC, Subsection 300-2.5. 

5. Surplus material shall be disposed of off-site, and in accordance with SSPWC, Subsection 
300-2.6. 

C. Structure Excavation: Structure excavation shall consist of the removal of material for the 
construction of foundations for bridges, retaining walls, headwalls, culverts, buildings, or other 
structures, and shall be in accordance with SSPWC, Subsection 300-3. 

1. Cofferdams for foundation construction shall be constructed in accordance with SSPWC, 
Subsection 300-3.2. 

2. The treatment of foundation material shall be in accordance with SSPWC, Subsection 300-
3.3. 

--

D. Underground Conduit Excavation: 

1. General: Excavation for underground conduits shall be in accordance with SSPWC, 
Subsection 306-3 and the requirements contained herein. Unless otherwise shown or 
ordered, excavation for pipelines and utilities shall be open-cut trenches. Trench widths 
shall be kept as narrow as is practical for the method of pipe zone densification selected by 
the CONTRACTOR, but shall have a minimum width at the bottom of the trench equal to 
the outside diameter of the pipe plus 24 inches for mechanical compaction methods and 18 
inches for water consolidation methods. The maximum width at the top of the pipe shall be 
equal to the outside diameter of the pipe plus 36 inches for pipe diameters 18 inches and 
larger and to the outside diameter of the pipe plus 24 inches for pipe diameters less than 
18 inches. 

2. Bracing Excavations: The manner of bracing excavations shall be as set forth in the rnles, 
orders and regulations of the Division of Industrial Safety of the State of California, and in 
accordance with the requirements of SSPWC, Subsection 306-4. 

3. Trench Bottom: Except when pipe bedding is required, the bottom of the trench shall be 
excavated uniformly to the grade of the bottom of the pipe. The trench bottom shall be 
given a final trim, using a string line for establishing grade, such that each pipe section 
when first laid will be continually in contact with the ground along the extreme bottom of 
the pipe. Rounding out the trench to fonn a cradle for the pipe will not be required. 

4. Open Trench: The maximum amount of open trench permitted in any one location shall be 
500 feet, or the length necessary to accommodate the amount of pipe installed in a single 
day, whichever is greater. All trenches shall be fully backfilled at the end of each day or, in 
lieu thereof, shall be covered by heavy steel plates adequately braced and capable of 
supporting vehicular traffic in those locations where it is impractical to backfill at the end of 
each day. The above requirements for backfilling or use of steel plate will be waived in 
cases where the trench is located further than 100 feet from any traveled roadway or 
occupied structure. In such cases, however, barricades and warning lights conforming to 
requirements set forth in the California Depattment of Transpo1tation Traffic Manual shall 
be provided and maintained. 

5. Trench Over-Excavation: Where the Drawings indicate that trenches shall be over-
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excavated, they shall be excavated to the depth required, and then backfilled to the grade of 
the bottom of the pipe. 

6. Where pipelines are to be installed in embankment fills, the fill shall be constructed to a 
level at least one foot above the top of the pipe before the trench is excavated. 

E. Over-Excavation Ordered by CONSTRUCTION MANAGER: 

1. Trenches shall be over-excavated beyond the depth shown when required by the 
CONSTRUCTION MANAGER. Such over-excavation shall be to the depth ordered. The 
trench shall then be backfilled to the grade of the bottom of the pipe. All work specified in 
this Section shall be performed by the CONTRACTOR at no additional cost to the OWNER 
when the over-excavation ordered by the CONSTRUCTION MANAGER is less than 6 
inches below the limits shown. When the over-excavation ordered by the 
CONSTRUCTION MANAGER is 6 inches or greater below the limits shown, additional 
payment will be made to the CONTRACTOR for that po1iion of the work which is located 
below said 6-inch distance. 

F. Over-Excavatio11 not Ordered or Indicated: 

1. Any over-excavation carried below the grade ordered or indicated shall be backfilled to the 
required grade with the specified material and compacted. Such work shall be performed 
by the CONTRACTOR at no additional cost to OWNER. 

G. Excavation in Lawn Areas: 

I. Where excavation occurs in lawn areas, the sod shall be carefully removed and stockpiled to 
preserve it for replacement. Excavated material may be placed on the lawn; provided, that a 
drop cloth or other suitable method is employed to protect the lawn from damage. The lawn 
shall not remain covered for more than 72 hours. Immediately after completion of pipeline 
testing and backfilling, the sod shall be replaced in a manner so as to restore the lawn as 
near as possible to its original condition. CONTRACTOR shall provide new sod if 
removed sod has remained stockpiled for more than 72 hours. 

2. The CONTRACTOR shall restore the lawn irrigation system removed or damage due to 
excavation operations to a condition equal to the previous condition. 

H. Excavation in Vicinity of Trees: 

1. Except where trees are shown to be removed, trees shall be protected from injury during 
construction operations. No tree roots over 2 inches in diameter shall be cut without written 
permission of the CONSTRUCTION MANAGER. Trees shall be supported during 
excavation by means previously reviewed by the CONSTRUCTION MANAGER. 

I. Rock Excavation: 

1. Rock excavation shall include removal and disposal of the following: (1) all boulders 
measuring 1/3 of a cubic yard or more in volume; (2) all rock material in ledges, bedding 
deposits, and unstratified masses which cannot be removed without systematic drilling and 
blasting; (3) concrete or masonry structures which have been abandoned; and ( 4) 
conglomerate deposits which are so firmly cemented that they possess the characteristics of 
solid rock and which cannot be removed without systematic drilling and blasting. 

2. Said rock excavation shall be perfonned by the CONTRACTOR; provided that should the 
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quantity of rock excavation be affected by any change in the scope of the WORK, an 
appropriate adjustment of the contract price will be made. 

3.4 FILL AND BACKFILL 

A. General: 

1. Fill and Backfill shall be placed in accordance with the applicable provisions of SSPWC, 
Section 300, and the requirements stated herein. 

2. Backfill shall not be dropped directly upon any structure or pipe. Backfill shall not be 
placed around or upon any structure until the concrete has been properly cured in 
accordance with the requirements of Section 03300 and has attained sufficient strength to 
withstand the loads imposed. Backfill around water retaining structures shall not be placed 
until the structures have been tested, and the structures shall be full of water while backfill 
is being placed. 

3. Except for drainrock materials being placed in over-excavated areas or trenches, backfill 
shall not be placed until all water is removed from the excavation. 

B. Placing and Spreading of Materials: 

1. Materials shall be placed and spread evenly in layers. When compaction is achieved using 
mechanical equipment the layers shall be evenly spread so that when compacted, each layer 
shall not exceed 8 inches in thickness. When compaction is achieved using flooding and 
jetting methods, each layer shall not exceed 3 feet in thickness after compaction. 

2. During spreading, each layer shall be thoroughly mixed as necessaiy to promote uniformity 
of material in each layer. Bedding materials shall be brought up evenly around the pipe so 
that when compacted, the material will provide uniform bearing and side support. 

3. Where the material moisture content is below the optimum moisture content water shall be 
added before or during spreading until tl1e proper moisture content is achieved. 

4. Where the material moisture content is too high to pem1it the specified degree of 
compaction the material shall be dried until the moisture content is satisfactory. 

C. Compaction Requirements 

l. Compaction tests shall be performed in accordance with SSPWC, Subsection 211-2. 

2. The relative compaction of fill, backfill, and base material shall be in accordance with 
SSPWC, Section 300, with the following exceptions: 

a. 

b. 

C. 

d. 

Subgrade where trench has been overexcavated 

One foot layer of crnshed aggregate backfill in 
overexcavated trench. Where trench is overexcavated more 
than 2 feet, minimum of 2 layers shaH be compacted. 

Pipe zone for flexible and rigid pipe : 

Fill beneath structures, including water containing stmctures: 
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e Backfill on undergroimd structure roof: 90% 

D. Unclassified Fill: 

1. All fill shall be of unclassified material unless separately designated. Construction of 
unclassified fill, including preparing the area on which fill is to be placed, and the 
depositing, conditioning, and compacting of fill material shall be in accordance with 
SSPWC, Subsection 300-4. 

E. Structure Backfill: 

1. Backfill at structure shall be placed in accordance with SSPWC, Subsections 300-3.5 and 
300-4.5. 

F. Underground Conduit Backfill: 

1. Bedding around pipe shall be bedding material placed in accordance with the requirements 
of SSPWC, Subsection 306-6. 

2. Backfill above shall be considered as starting 1 foot above the pipe or conduit, or at the 
subgrade for cast-in-place structures such as manholes, transition structures, junction 
structures, vaults, and valve boxes. 

3. Backfill at underground conduits shall be placed and densified according to SSPWC, 
Subsection 306-12. 

3.5 PREPARATION OF SUBGRADE UNDER IMPROVEMENT 

A. The preparation of subgrade for pavement, curbs and gutters, driveways, sidewalks and other 
roadway structures shall be in accordance with SSPWC, Subsection 301-1. 

3.6 UNTREATED BASE 

A. Spreading and Compacting: 

1. Aggregate base material shall be spread and compacted in accordance with SSPWC, 
Subsection 301-2. 

** END OF SECTION** 
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SECTION 02390 - SHEET PILES 

PART 1 - GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing steel sheet piles as indicated. Temporary sheet piling 
installed by the CONTRACTOR to facilitate the installation or construction of other features of 
the WORK is not covered by this Section. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections 
of the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 02200 Earthwork 
2. Section 02400 Tempora1y Shoring 

1.3 STANDARD SPECIFICATIONS 

A Except as othenvise indicated in this Section of the Specifications, the CONTRACTOR shall comply 
with the Standard Specifications for Public Works Construction (SSPWC). 

1.4 SPECIFICATIONS AND STANDARDS 

A Except as otherwise indicated, the current editions of the following apply to the WORK 
of this Section: 

Specification for Steel Sheet Piling. ASTMA328 

ASTMA690 Specification for High-Strength Low-Alloy Steel H-Piles and 
Sheet Piling for Use in Marine Environments. 

1.5 SHOP DRAWINGS AND SAMPLES 

A In addition to General Requirement, the following shall be submitted: 

1. Drawings indicating sheet pile configuration, material specifications and complete layout 
plan including the proposed method of installation. 

1.6 SUBSURFACE CONDITIONS 

A. The following are reports of explorations and tests of subsurface conditions at the site of the 
WORK: 

Report dated November 17, 2014 prepared by Allied Geoteclmical Engineers, Inc. entitled 
"Updated Final Report of Geotechnical Investigation Pump Station No. 2 Power Reliability and 
Surge Protection, City of San Diego, Contract No. H115417" consist of 122 pages. The 
CONTRACTOR shall understand and conform to all reconunendations and. criteria associated 
with sheet piling given in this report. The Report is included as an Appendix in the Contract 
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Documents. 

B. The CONTRACTOR shall visit the site and shall satisfy itself as to all existing surface and 
subsurface conditions affecting the work. The information provided in the geotechnical 
engineering report is available to the CONTRACTOR at its own risk, in the assessment of subsurface 
conditions at the site. Prior to bidding, bidding contractors may make their own subsurface 
investigations to satisfy themselves as to site and subsurface conditions, but such subsurface 
investigations shall beperfonned only under time schedules and arrangements approved in advance 
by OWNER. 

1.7 NOTIFICATION OF SCHEDULE 

A. The CONTRACTOR shall give written notification to the CONSTRUCTION MANAGER of the 
scheduled date for installation of sheet piling at the site at least one week in advance of that date. 

PART 2 -- PRODUCTS 

2.1 STEEL SHEET PILES 

A. Steel sheet piles shall be rolled steel sections of the weight, shape, and length indicated. 
The material in steel sheet piles to be used shall meet the requirements of ASTM A 690 . 

B. Other requirements for sheet piles shall comply with SSPWC subsection 205-2. 

PART 3-EXECUTION 

3.1 DRIVING SHEET PILES 

A. Sheet piles shall be driven with hammers adequate to drive the piles to the required depths. 

B. To maintain satisfactory alignment, sheet piles shall be driven in increments of penetration 
necessary to prevent distortion, twisting out of position, or pulling apart at interlocks. 

3.2 JETTING SHEET PILES 

A. Sheet piles may be installed with water jets at locations where stability of embankments or other 
improvements will not be endangered. 

B. The CONTRACTOR shall supply and operate one or more high pressure jetting systems to 
erode material adjacent to the pile when needed and pennitted to facilitate driving sheet piling to 
the desired penetration. 

C. Jetting may be done either ahead of or simultaneously with driving operations. If.jets and hammer 
are used simultaneously,jets shall be withdrawn and final penetration of sheet piles obtained by 
driving with the hammer alone for at least the last foot of penetration. 

3.3 CUTOFFS 

A. Tops of sheet piling shall be cut off or driven down to a straight line at the elevation shown, or 
as directed. If a cutting torch is used on steel sheet piling, the cut surface shall be made as 
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smooth as practicable by grinding or other approved methods. 

B. If heads of sheet piles are appreciably distorted or otherwise damaged below cut-off level, 
damaged portions shall be removed and replaced, or repaired to the satisfaction of the 
CONSTRUCTION MANAGER. 

C. Sheet piles damaged during driving, or driven out of proper position, or below cut-off elevation, 
shall be withdrawn and replaced with new piles. 

** END OF SECTION** 
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SECTION 02400- TE:MPORARY SHORING AND BRACING 

PART 1-GENERAL 

1.1 WORK OF THIS SECTION 

A The WORK of this Section includes providing temporary shoring as determined by the 
CONTRACTOR in the locations indicated on the Drawings for the excavation near the existing 
utilities and in other locations deemed necessaiy by the CONTRACTOR. The work of this 
Section also includes temporary bracing to protect existing structures that are adjacent to the 
work, where it may not be practical to provide tempora1y shoring. Temporary sheet piling 
installed by the CONTRACTOR to facilitate the installation or construction of other features of 
the WORK is not covered by this Section. 

B. This section is intended to be general in scope and is applicable to all work of this Contract, 
including principally the following items as may be required in the perfonnance of the Work: 

1. Trenches and excavation. 

2. Structural excavation. 

3. Protecting existing facilities, including aboveground structures and utilities below ground. 

4. Maintaining construction activities within Owner's property and easement areas 

1.2 RELATED SECTIONS 

A The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
perfonnance of this WORK. 

1. Section 02200, Earthwork 

1.3 SPECIFICATIONS AND STANDARDS 

A All excavations shall be properly shored to fi.irnish safe working conditions and the shoring 
shall be so arranged as not to place any stress on existing structures and existing utilities 
and portions of the completed work until the general construction thereof has proceeded far 
enough to provide ample strength. Any damage to structures occurring through settlements, 
water or earth pressures, slides, caves, or other causes; due to the failure or lack of 
shoring; or due to improper shoring; or occmTing through negligence or fault of the 
CONTRACTOR or in any other manner shall be repaired by the CON1RACTOR at the 
CONTRACTOR'S expense. 

B. No temporary shoring, sloping or protective systems are allowed which are less stringent than 
that required by the Construction Safety Orders of the Division of Industrial Safety and the 
Occupational Safety and Health Act. All excavations shall be performed, protected and 
suppo1ted as required for safety and in the manner set forth in the operation rules, orders and 
regulations prescribed by the Division of Industrial Safety of the State of California. 

1.4 SHOP DRAWINGS AND SAMPLES 

A In addition to General Requirements, the following shall be submitted: 
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1. The CONTRACTOR shall comply with the prov1s10ns for "Shoring and Bracing 
Drawings" in Section 6705 of the California Labor Code. The CONTRACTOR, prior 
to beginning any trench or structure excavation 5 feet deep or over shall submit to the 
OWNER and shall be in possession of the OWNER's written acceptance of the 
CONTRACTOR's detailed plan showing design of all shoring, bracing, sloping of the 
sides of excavation, or other provisions for worker protection against the hazard of 
caving ground during the excavation of such tTenches or structure excavation. If such plan 
varies from the shoring system established in the Construction Safety Orders of the State 
of California, such alternative system plans shall be prepared by a qualified civil or 
structural engineer licensed in the State of California and employed by an independent 
DESIGN CONSULTANT firm insured against errors and omissions to the extent 
required by the ENGINEER. 

2. The submittal(s) shall include a site location map referencing ex.1stmg features; 
detailed plans; elevations, and various sections indicating all excavation slopes, shoring 
components and c01mections of shoring, trenching or structure excavation along with 
supporting calculations; notes including sequence of construction, materials, and other 
clari_fication as required by_ the California Labor Cod~, SS:PWC, and the contract 
documents. 

3. Trench and excavation safety plan must meet the mmnnum requirements of the 
Cal/OSHA Construction Safety Order Section 1539-1543. 

4. Copy of the excavation permit issued by the California Department of Industrial Safety. 

1.5 SUB SURF ACE CONDITIONS 

A. The following are rep01is of explorations and tests of subsurface conditions at the site of the 
WORK: 

Report dated November 17, 2014 prepared by Allied Geotechnical Engineers, Inc. entitled 
"Updated Final Repo1i of Geotechnical Investigation Pump Station No. 2 Power Reliability and 
Surge Protection, City of San Diego, Contract No. HI 15417" consist of 122 pages. The 
CONTRACTOR shall understand and confonn to all recommendations and criteria associated 
with sheet piling given in this report. The Report is included as an Appendix in the Contract 
Documents. 

B. The CONTRACTOR shall visit the site and shall satisfy itself as to all existing surface and 
subsurface conditions affecting the work. The infonnation provided in the geotechnical 
engineering report is available to the CONTRACTOR at its own risk, in the assessment of 
subsurface conditions at the site. Prior to bidding, bidding contractors may make their own 
subsurface investigations to satisfy themselves as to site and subsurface conditions, but such 
subsurface investigations shall be performed only under time schedules and arrangements 
approved in advance by OWNER. 

1.6 NOTIFICATION OF SCHEDULE 

A. The CONTRACTOR shall give written notification to the CONSTRUCTION MANAGER of 
the scheduled date for installation of temporary shoring and/or bracing at the site at least one 
week in advance of that date. 
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PART 2 - PRODUCTS 

2.1 MATERIAL 

A. Use new or used materials complying with provisions of the approved support system design 
drawings. Materials shall be free from defects and damage that might in any way impair their 
protective function. Wood materials shall be pressure treated and be suitable for the application. 

PART 3-EXECUTION 

3.1 TEMPORARYSHORING 

A. Soldier piles shall be used for temporary shoring. Sheet piles shall not be driven with 
haim11ers or installed with water jets due to possible damage to adjoining structures. 

3.2 CUTOFFS 

A. Tops of temporary shoring shall be cut off to a straight line at the elevation shown, or as 
directed. If a cutting torch is used, the cut surface shall be made as smooth as practicable by 
grinding or other approved methods. 

B. If heads of temporary shoring are appreciably distorted or othenvise damaged below cut-off 
level, damaged portions shall be removed and replaced, or repaired to the satisfaction of the 
CONSTRUCTION MANAGER. 

C. Temporary shoring damaged during placement, or driven out of proper position, or below 
cut-off elevation, shall be withdrawn and replaced. 

D. After construction of the new facilities, tempora1y shoring shall be removed 

3.3 LAGGING 

A. Timber lagging that is to remain in place shalt be treated timber. 

3.4 TIE-BACKS 

A. Tie-backs, where required by the CONTRACTOR, shall be cased to prevent cave-ins. 

** END OF SECTION** 
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SECTION 02510 - A.C. PAVEMENT AND BASE 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing asphalt concrete pavement, cemenHreated base, 
and associated materials. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 02100 Site Preparation 
2. Section 02200 Earthwork 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Construction (SSPWC). 

PART 2 -- PRODUCTS 

2.1 MATERIALS REQUIREMENTS 

A. Base: Materials for aggregate base shall be crushed rock and rock dust complying with SSPWC 
Subsection 301-2.1. 

B. Tack Coat: Tack coat material shall comply with SSPWC Subsection 302-5.4. 

C. Asphalt Concrete: Asphalt concrete shall comply with SSPWC Subsection 400-4. Where 
co11struction of the pavement is to be accomplished in a single course, Class C2 grading shall be 
used. Where construction consists of 2 or more courses, the surface course shall be Class C2 
grading and the lower courses shall be Class B3 grading. Paving asphalt of viscosity grade AR 
8000 shall be used. 

D. Pavement Marking Paint: Pavement marking paint shall comply with SSPWC Subsection 210-
1.6. 

E. Emulsified Asphalt Slurry Coat: The slurry coat shall meet the requirements of SSPWC 
Subsection 203-5, and shall have the composition and grading indicated for Type II material. 

PART 3 -- EXECUTION 

3.1 INSTALLATION REQUIREMENTS 

A. Subgrade Preparation: The subgrade shall be prepared as specified in Section 02200 as 
applicable to roadways and embankment. Two-inch by 4-inch redwood headers shall be firmly 
staked in the proper positions along all edges other than those where the pavement is to be placed 
against existing concrete or paved surfaces. 
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B. Cement-Treated Base: Cement-treated base shall be installed where indicated and to the 
thickness indicated. Construction of the cement-treated base shall comply with SSPWC 
Subsection 301-3.3. 

C. Tack Coat: A tack coat shall be applied in accordance with the requirements of SSPWC 
Subsection 302-5.4. 

D. Asphalt Concrete: Asphalt concrete paving shall be constructed in accordance with SSPWC 
Subsection 302-5. 

E. Traffic Marking: Application of paint shall comply with SSPWC Subsection 310-5.6. 

F. Emulsified Asphalt Slurry Coat: An emulsified asphalt slurry coat shall be applied to surfaces of 
existing asphaltic-concrete pavement as indicated. Mixing and spreading of the slurry coat shall 
confon11 to applicable pmtions of SSPWC Subsection 302-4. Slurry shall be applied at the rate of 
1350 square feet per extra long ton. 

** END OF SECTION ** 
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SECTION 02575 - PAVEMENT 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes removal and rehabilitation of pavement affected by 
CONTRACTOR'S operations such as trenching, modification to facilities or as otherwise 
indicated. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other 
Sections of the specifications, not referenced below, shall also apply to the extent required for 
proper performance of this WORK. 

1. Section 02200 Earthwork 
2. Section 02510 AC Pavement and 13ase 
3. Section 03280 Joints in Sitework Concrete 
4. Section 03310 Cast-in-Place Sitework Concrete 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the latest adopted edition of the Standard Specifications for Public Works 
Construction together with the latest adopted editions of the Regional and City of San Diego 
Supplement Amendments. 

1.4 PROJECT RECORD DRAWINGS 

A. The following shall be included in the PROJECT RECORD DRAWINGS in compliance with 
the General Requirement: 

1. Drawings indicating the exact extent of pavement removed and rehabilitated. 

PART 2 -- PRODUCTS 

2.1 ASPHALT CONCRETE 

A. Asphalt concrete shall conform to the requirements of SSPWC subsection 203-6. 
Composition and grading of the asphalt concrete mixture shall conform to SSPWC 
subsection 203-6.4.3, class F. 

B. Tack coat shall comply with subsection 302-5.4 of SSPWC. 

2.2 PORTLAND CEMENT CONCRETE 

A Portland cement concrete shall comply with the requirements of subsection 201-1 of 
SSPWC; class 560-C-3250 per subsection 201-1.1.2 of SSPWC. 

B. Curing compound for concrete that is to be topped by an asphaltic wearing course shall comply 
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with SSPWC subsection 201-4 and shall be asphaltic type. Pigmentation is not required 

PART 3--EXECUTION 

3.1 REMOVAL OF PAVEMENT 

A. Existing AC pavement shall be sawcut to a minimum depth of 1-1/2 inches or 25 percent 
of its thickness, whichever is greater. 

B. Removal of the existing cement concrete pavement for trench excavation shall be done in 
accordance with subsection 300-1.3 of SSPWC. 

3.2 PLACEMENT OF PORTLAND CEMENT CONCRETE PAVEMENT 

A. Sub grade preparation shall be done in accordance with subsection 301-1 of the SSPWC. 

B. Prior to placing concrete, pavement edges shall be trimmed to neat horizontal and vertical 
lines. In case of AC pavement, a tack coat shall be applied to the existing pavement prior 
to placing cement concrete; while in the case of concrete pavement, the surface of edges shall be 
thoroughly wetted with water. 

C. Portland cement concrete pavement shall be reconstructed in accordance with the applicable 
provisions of SSPWC subsection 302-6. 

3.3 PLACEMENT OF WEARING SURF ACE COURSE FOR AC PAVEMENT 

A. In the case of rehabilitation of AC pavement, use only asphaltic type concrete curing 
compound. 

B. Apply tack coat, to cement concrete pavement surface after it has cured, in accordance with 
SSPWC subsection 302-5.4. 

C. Install asphaltic concrete, Class F, wearing course 111 accordance with the applicable 
provisions of SSPWC subsection 302-5. 

** END OF SECTION** 
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SECTION 02600 - PIPELINE CONSTRUCTION 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing general requirements for pipelines, including pipe, 
joints, specials, and appurtenances, complete and in place. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK 

1. Section 02140 
2. Section 02100 
3. Section 02666 

De watering 
Eart.frwork 
Water Pipeline Testing and Disinfection 

1.3 STANDARD SPECIFICATIONS 

A Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall comply 

with the Standard Specifications for Public Works Construction (SSPWC). 

1.4 SHOP DRAWINGS AND SAMPLES 

A. In addition to the requirements of Section 02200 and the pipe material specifications, the following 
shall be submitted and approved prior to construction. 

1. Post-installation videotape and inspection reports. 

2. Line layout and marking diagrams which indicate the specific number of each pipe and fitting 
and the location of each pipe and the direction of each fitting in the completed line. In 
addition, the line layouts shall include: the pipe station and invert elevation at all changes in 
grade or horizontal alignment; the station and invert elevation to which the bell end of each 
pipe will be laid; all elements of curves and bends, both in horizontal and vertical alignment; 
and the limits of each reach of restrained and/or welded joints, or of concrete encasement. 

3. Shop drawings and design calculations for joint restraint systems using reinforced concrete 
encasement of pressure pipe and fittings. 

4. Drawings and calculations for thrust blocks. 

1.5 PRODUCT DELNERY, STORAGE, AND HANDLING 

A. Delive1y of Materials: Products shall be delivered in original, unbroken packages, containers, or 
bundles bearing the name of the manufacturer. Materials delivered onsite without an approved 
submittal for verification shall be rejected and payment withheld. 

B. Storage: Products shall be carefully stored in a manner that will prevent damage and in an area that 
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is protected from the elements. 

C. Protection of Equipment: Equipment shall be boxed, crated, or otherwise protected from damage 
and moisture during shipment, handling, and storage. Equipment shall be protected from exposure 
to corrosive fumes and shall be kept thoroughly dry at all times. Pumps, motors, drives, electrical 
equipment, and other equipment with anti-friction or sleeve bearings shall be stored in weather tight 
storage facilities prior to installation. For extended storage periods, plastic equipment wrappers shall 
not be used to prevent accumulation of condensate in gears and bearings. Gears and bearings to be 
stored for extended periods shall be containerized suitable for export shipment. 

1.6 FACTORY INSPECTION AND TESTING 

A. The CONTRACTOR shall be responsible for all costs associated with inspection and testing of 
materials, products, or equipment at the place of manufacture. This shall include costs for travel, 
meals, lodging, and car rental for [two] OWNER-designated inspectors for the number of days 
indicated to complete such inspections or observations, if the place of manufacture, fabrication and 
factory testing is more than fifty (50) miles outside the geographical limit of the City. The 
CONTRACTOR shall not be responsible for salary or salary-related costs of the inspectors. 

PART 2--PRODUCTS 

2.1 PlPE AND APPURTENANCES 

A. Provide pipe materials, coatings and linings, and appurtenances of the sizes and types indicated on 
the Dravvings and Contract Documents. 

2.2 FILL AND BACKFILL MATERIAL 

A Fill and backfill materials shall be in accordance with Section 02200. 

PART 3 -- EXECUTION 

3.1 PREPARATION 

A Utility Relocation: Notify the CONSTRUCTION MANAGER of property which must be relocated 
of existing public utilities and franchise holders which must be relocated and the reasonable time 
for doing so. The OWNER will contact the utility or franchise holder and request relocation. 
Relocation and protection of existing utilities which are the CONTRACTOR's responsibility. 

B. Before submitting joint shop drawings, where the proposed piping will connect to existing piping, 
the CONTRACTOR shall excavate the point of connection to verify size, layout, and depth. Prepare 
a sketch of the proposed point of connection for submittal with the joint shop drawings. The 
CONTRACTOR shall give the CONSTRUCTION MANAGER a minimum of two hours to inspect 
the existing piping before backfilling. 

3.2 DEWATERlNG 

A. Install and operate according to Section 02140 a continuous dcwatering system capable of 
maintaining the ground water level 2 feet below the excavated trench bottom. Only well points 
located on both sides of the trench shall be used for dewatering, unless otherwise approved by the 
CONSTRUCTION MANAGER. 
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B. Operate the dewatering system 7 days per week, 24 hours per day with water level as indicated above 
until backfilling is completed. 

C. Field-determined departures from the dewatering plans may necessitate adjustments to the trench 
shoring and bracing methods to achieve soil stability. Adjustment shall be at no additional cost to 
the OWNER. 

D. Dewateringshall prevent softening of the bottom of excavations or formation of"quick" conditions. 
Dewatering shall not remove native soils. All loose soil shall be removed and recompacted in 
accordance with Section 02200. 

3.3 EXCAVATION 

A. Unless indicated otherwise, excavation and overexcavation shall be in accordance with Section 
02200. 

B. Trench width shall be as indicated. 

C. Stabilize the trench subgrade by compaction to 95 percent relative density. Where trench bottom 
has been over-excavated, compact the bedding to 95 percent in I-foot thick layers. 

3.4 LAYOUT AND HANDLING 

A Handling of Pipe and Accessories: Pipe shall be lifted in such a manner as to minimize bending 
and prevent damage to the pipe. During transport, pipe shall be supported to prevent distortion or 
damage to the pipe. When not being handled, pipe shall be stockpiled on timber cradles or properly 
prepared ground with all rocks larger than 3 inches eliminated. All pipe, fittings valves and 
accessories shall be carefully lowered into the trench in such a manner as to prevent damage to pipe 
and fittings. Under no circumstances shall pipe or accessories be dropped or dumped into the trench. 
The CONTRACTOR shall smooth out any burrs, gouges, or weld splatter and repair other defects 
prior to laying the pipe. Any pipe section, including coatings and linings, that becomes damaged as 
a result of handling or stockpiling shall be replaced with a new unit or repaired at the discretion of 
the CONSTRUCTION MANAGER at no additional cost to the OWNER. 

3.5 INSTALLATION 

A. General: Pipe shall be installed in accordance with the pipe manufacturer's recommendations and 
the applicable provisions of SSPWC Subsection 306~1.2, and the requirements herein. 

B. Interferences 

1. CONTRACTOR shall protect and maintain all underground and surface utility structures, 
drains, sewers, and other obstructions encountered in the progress of the WORK . Where 
indicated that the grade or alignment of the pipe is obstmcted by existing utility structures 
such as conduits, ducts, or pipes, the obstruction shall be supported until it is relocated, 
removed, or reconstructed by the CONTRACTOR in cooperation with owners of such 
utility structures. Unless otherwise indicated, this WORK shall be performed at no additional 
cost to the OWNER. 

2. Where necessary to raise or lower the pipe due to unforeseen obstmctions or other causes, the 
CONSTRUCTION MANAGER may direct a change in the alignment or the grades. Such 
change shall be made by the deflection of joints, by the use of bevel adapters, or by the use of 
additional fittings. However, in no case shall the deflection in the joint exceed the maximum 
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deflection recommended by the pipe manufacturer. No joint shall be misfit any amount which 
will be detrimental to the strength and integrity of the finished joint. 

C. Line and Grade Tolerance: Each section of pipe shall be laid in the order and position shown on 
the laying schedule. Unless indicated otherwise, the pipe shall be laid to the design line and grade, 
within approximately one inch plus or minus. No tolerance is permitted on pipes designed for zero 
slope. 

D. Curved Alignments: Where curved alignments are indicated, deflecting the joints will be allowed 
only in accordance with the written instructions of the pipe manufacturer and these specifications. 
Where a smaller radius of curvature is required than can be accommodated by deflecting the joints, 
sections of pipe with beveled ends may be laid unless fabricated bends are indicated. Maximum 
joint deflection and maximum bevel for different pipe sizes and joint designs shall be in accordance 
with the pipe manufacturer's recommendations and these specifications. 

E. Cutting and machining of the pipe shall only be in accordance with the pipe manufacturer's standard 
procedures for this operation. Pipe shall not be cut with a cold chisel, standard iron pipe cutter, nor 
any other method that may fracture the pipe, produce ragged, uneven edges, or otherwise impair the 
condition of the pipe. 

F. The CONTRACTOR shall install all pipe, fittings, closure pieces, bends, reducers, wyes, tees, 
crosses, outlets, manifolds, and other steel plate specials, bolts, nuts, gaskets, jointing materials, and 
all other appurtenances as indicated and as required to provide a complete and workable installation. 
No pipe or appurtenance shall be installed when the interior or exterior surfaces show cracks or other 
defects that may be harmful as determined by the CONSTRUCTION MANAGER. Damaged 
interior and exterior surfaces shall be repaired to the satisfaction of the CONSTRUCTION 
MANAGER or a new undamaged pipe or appurtenance shall be provided. 

G. Pipe laying operations shall be stopped and dewatering operations shall be adjusted to prevent the 
pipe from floating due to water entering the trench from any source. The CONTRACTOR shall 
reinstall all affected pipe to its specified condition and grade. 

H. All foreign matter or dirt shall be removed from the interior of the pipe before lowering into position 
in the trench. Pipe shall be kept clean during and after laying. All openings in the pipe line shall 
be closed with water tight expandable type sewer plugs or PVC test plugs at the end of each day's 
operation or whenever the pipe openings are left unattended. The use of burlap, wood, or other 
similar temporary plugs will not be permitted. 

I. Inunediately before placing each section of pipe in final position for jointing, the bedding shall be 
checked for firmness and tmiformity of surface. 

J. Pipe shall be laid directly on the bedding material. No blocking will be permitted and the bedding 
shall fom1 a continuous, solid bearing for the full length of the pipe. Excavate to facilitate removal 
of handling devices after the pipe is laid. Bell holes shall be fonned at the ends of the pipe to 
prevent point loading at the bells or couplings and to facilitate placement of grout bands. Excavation 
shall be adequate to pennit access to the joints for bonding operations and for application of coating 
on field joints. 

K. Backfilling and compaction shall comply with Section 02200 and the pipe specifications. 

L. Sheet piling used for shoring shall extend at least 2 feet below the bottom of the trench. After 
completion of the pipe, it may be removed by cutting at least 12 inches above the top of the pipe. 
No vibratory methods for pile removal will be accepted, and piling lower than 12 inches above the 
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top of the pipe shall be left in place. 

M. Lay section of pipe with the bell end upgrade. 

N. Except for short runs which may be permitted by the CONSTRUCTION MANAGER, sections of 
pipe shall be laid in a sequence moving in an upgrade direction on grades exceeding 10 percent. 
Pipe which is laid in a downgrade direction shall be blocked and held in place until sufficient support 
is furnished by the following pipes to prevent movement. 

0. Where indicated, concrete thrust blocks shall be provided. 

3.6 FIELD TESTING 

A Field testing shall be in accordance with Section 02666. 

3.7 SITE RESTORATION 

A. Backfill and compact soil in accordance with Section 02200. 

B. Place subgrade and base materials in accordance with Section 02200. 

C. Replace damaged pavement, curbs, gutters, and sidewalks, shrubs, and trees as indicated in SSPWC 
Subsection 306-1.5 .2. 

**END OF SECTION** 
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SECTION 02644 - PVC NON-PRESSURE PIPE 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK. of this Section includes providing underground PVC non-pressure pipe for gravity 
flow and all appurtenant work, complete in place. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
perfonnance of this WORK. 

1. Section 02140 
2. Section 02200 
3. Section 02600 
4. Section 03310 

De watering 
Earthwork 
Pipeline Construction 
Cast-in-Place Sitework Concrete 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Construction (SSPWC). 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as othe1wise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. ASTM D 2321 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

Recommended Practice for Underground Installation of 
Flexible Thennoplastic Sewer Pipe 

1. Samples of all the materials proposed for use on the WORK. The samples shall be clearly 
marked to show the manufacturer's name and product identification and shall be submitted 
along with the manufacturer's technical data and installation instructions. 

2. Shoring and bracing drawings in accordance with the requirements of Section 02200. 

3. Shop drawings and laying diagrams of all pipe, joints, bends, special fittings, and piping 
appurtenances. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 
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1. Manufacturer's certificates of compliance indicating that all materials furnished under this 
Section meet the requirements of the Contract Documents. 

1.7 FACTORYTESTING 

A. The manufacturer shall perform all tests and submit the test results data and certification in 
compliance with SSPWC Subsection 207-17.4. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. PVC pipe, fittings, couplings and appurtenances shall comply with SSPWC Subsection 207-17. 

B. In addition to the identification marks specified in SSPWC 207-17.2.1, the CONTRACTOR shall 
also require the manufacturer to mmx the date of extrusion on the pipe. This dating shall be done 
in conjunction with records to be held by the manufacturer for 2 years, covering quality control 
tests, raw material batch number, and other information deemed necessary by the manufacturer. 

C. All PVC pipe shall be suitable for joining by compression joints unless othe1wise shown or 
indicated. 

2.2 BEDDING MATERIAL 

A. Unless otherwise indicated, all material used for pipe bedding shall conform to the requirements 
of SSPWC Subsection 306-1.2.13, and the trench backfill material shall comply with Section 
02200. 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. All laying, jointing, testing for defects and for leakage shall be performed in the presence of the 
CONSTRUCTION MANAGER, and shall be subject to his approval before acceptance 

B. Installation shall conform to the reconm1endations of pipe manufacturer, the requirements of 
ASTM D 2321, SSPWC Subsection 306-1.2. 13, Section 02600, and as indicated herein. 

3.2 TRENCHING AND BACKFILL 

A. Trench excavation and backfill shall conform to the requirements of Sections 02200, 02600, and 
SSPWC Subsection 306-1.3. 

B. The minimum depth of cover over the top of the pipe shall be 36 inches unless otherwise shown. 
The width of the trenches shall be as indicated on the Drawings. 
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3.3 FIELD JOINTING 

A. Pipe shall be jointed in compliance with manufacturer's printed instructions. 

3.4 COMPACTION OF PIPE BEDDING AND BACKFILL 

A. Compaction of pipe bedding and backfill material shall conform to the requirements of Sections 
02200 and 02600. 

** END OF SECTION ** 
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SECTION 02646 - PVC PRESSU-RE PIPE 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing polyvinyl chloride (PVC) pressure pipe and all 
appurtenant work, complete in place. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, also apply to the extent required for proper performance 
of this WORK. 

1. Section 02140 De watering 

2. Section 02200 Earthwork 

3. Section 02600 Pipeline Construction 

4. Section 02666 Water Pipeline Testing and Disinfection 

5. Section 03310 Cast-In-Place Sitework Concrete 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Construction (SSPWC). 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current additions of the following apply to the WORK of this 
Section: 

1. ANSI/AWWA Cl04/A21.5 

2. ANSI/AWWA Cll0/A21.10 

3. ANSI/AWWA Clll/A21.ll 

4. ANSI/AWWA C600 

5. ANSI/ A WW A C900 

6. ANSI/AWWA C905 

Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for 
Water 

Ductile-Iron and Gray-Iron Fittings 3-in Through 48-in for 
Water and Other Liquids 

Rubber-Gasket Joints for Ductile-Iron and Gray-Iron 
Pressure Pipe and Fittings 

Installation of Ductile-Iron Water Mains and Appurtenances 

Polyvinyl Chloride (PVC) Pressure Pipe 4-in Through 12-in 
for Water Distribution 

Polyvinyl Chloride (PVC) Water Transmission Pipe, 
Nominal Diameters 14-inch Through 36-inch 
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7. ASTMD2584 

8. PPI Technical Report TR 3/4 

Test Method for Ignition Loss of Cured Reinforced Resins 

Policies and Procedures for Developing Recommended 
Hydrostatic Design Stresses for Thermoplastic Pipe 
Materials 

9. AWWA Manual M23 PVC Pipe - Design and Installation 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Shop drawings and laying diagrams of all pipe, joints, bends, special :fittings, and piping 
appurtenances. 

2. Shoring and bracing drawings in accordance with Section 02200. 

3. Manufacturer's technical data and installation instructions plus samples of all materials 
proposed for use on the WORK. Samples shall be clearly marked to show the 
manufacturer's name and product identification. 

4. Test Rep01ts from: 

a. Hydrostatic proof testing 

b. Sustained pressure testing 

c. Burst strength testing 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Manufacturer's certificates of compliance indicating that all materials provided under this 
Section meet the requirements of the Contract Documents. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. PVC pressure pipe in sizes 4 through 12 inches shall conform to the applicable requirements of 
ANSIJ A WW A C900 and pipe in sizes 14 through 24 inches shall conform to ANSI/ A WW A 
C905. Pipe in both pipe size ranges shall also be subject to additional requirements indicated 
herein. 

2.2 PIPE DESIGN CRITERIA 

A. Pipe wall thickness for internal pressure shall be the greater of those calculated for the pressure 
type and safety factor combination below. 

1. Pipe in sizes from 4 inches to 12 inches shall be designed for a minimum wall thickness, t, 
or dimension ratio, DR, in accordance with paragraph A3 in Appendix A of ANSI/ A WW A 
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C900. Safety factors of 3.0 for sustained working pressures and 4.0 for total system 
pressure shall be considered. 

2. Pipe in sizes from 14 inches to 24 inches shall be designed for a minimum wall thickness, t, 
or dimension ratio, DR, in accordance with paragraph A3 of Appendix A of ANSI/A WW A 
C905. Safety factors of 3.0 for sustained working pressures and 4.0 for total system 
pressure shall be considered. 

B. Determination of Earth Loads: Earth loads on pipe from 4 inches to 24 inches shall be 
computed using the prism formula: 

Where: 

We HwBc 

We 
H 
w 
Be 

Earth load in pounds per linear foot 
Depth of cover, feet 
[120] lb/ft3 

= Outside diameter of pipe, feet 

C. Determination of Live Loads: In lieu of the method in paragraph A.4 of both standards, the 
truck live loads shall be determined using the method recommended by AASHTO in "Standard 
Specifications for Highway Bridges." For depths of cover less than 10 feet HS-20 live loads shall 
be added to the earth loads to detem1ine the total load. For depths of cover 3 feet or less, HS-20 
live load plus impact shall be included. 

D. Deflection Control: With reference to paragraph A5 in both standards, the deflection of the 
pipe after installation shall not exceed 0.03 times the outside diameter. If the calculated 
deflection exceeds 0.03 times the outside diameter, the pipe class shall be increased or the quality 
of the pipe zone backfill shall be improved to achieve a higher modulus of soil reaction, E'. For 
purposes of calculation, values of E' shall be 1100 psi at 90 percent Standard Proctor; 1500 psi at 
95 percent Standard Proctor; and 2500 psi at 100 percent Standard Proctor. Similarly, the 
deflection lag factor for dead loads shall be 1.5 and the bedding constant shall be 0.1. 

2.3 PIPE 

A. The pipe shall be of the diameter and pressure class or pressure rating indicated, shall be provided 
complete with rubber gaskets, and all specials and fittings shall be provided as required in the 
Contract Documents. The dimensions and pressure classes for Dimension Ratios shall confonn 
to the requirements of A WW A C900 or A WW A C905, as appropriate. 

B. Additives and Fillers: Unless othenvise required in alternate qualification procedures of PPI­
TR3, compounds which have a Hydrostatic Design Basis (HDB) of 4000 psi at 73.4 degrees F for 
water shall not contain additives and fillers that exceed the recommended values in Table 1, Part 
Y of PPI-TR3 (e.g., allowable content range for calcium carbonate is 0.0-5.0 parts per hundred of 
resin). If requested by the CONSTRUCTION MANAGER, the additive and filler content shall 
be determined using the pyrolysis method as specified in ASTM D 2584. 

C. Joints: As indicated, all joints for the pipe shall be either an integral bell manufactured on the 
pipe or a restrained joint employing a harness, coupling, or gland type restraint. The bell and 
coupling shall be the same thickness as of the pipe barrel, or greater thickness. The sealing ring 
groove in the coupling shall be of the same design as the groove in cast iron fittings and valves 
available from local water w01'ks supply distributors. 
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D. Joint Deflection: Deflection at the joint shall not exceed 1.5 degrees or one-half the maximum 
deflection recommended by the manufacturer, whichever is less. No deflection of the joint shall 
be allowed for joints which are over-belled or not belled to the stop mark. 

2.4 FITTINGS 

A. Fittings shall be ductile iron and shall conform to the requirements of A WW A Cll 0, Class 350. 
Fittings shall be mechanical joint. 

B. Fittings shall be lined with cement mortar of double thiclmess as defined in ANSI/A WW A Cl04. 
Fittings shall be coated with two 8 to 10 mil field coats (min. total DPT = 16 mils) of Carboline 
Kopcoat Bitumastic Super Tank Solution - High Solids, or equal. 

2.5 MARKING 

A. Pipe shall be identified in confon11ance with ANSI/A WW A C900 or C905, as appropriate, and 
the following additional requirements: 

B. Pipe used for reclaimed water distribution systems shall be identified by one of the following 
methods: 

1. PVC compounds are colored by addition of a purple colored agent. 

2. Pipe is either embossed or stamped or printed with "Caution: Reclaimed Water - Do Not 
Drink" and "Peligro: Agua Impura - No Beber." 

3. Pipe will be laid under a continuous, full length, 3-inch wide, polyethylene or vinyl tape 
imprinted with the warnings in English and Spanish above. Tape shall be purple with black 
lettering. 

PART 3--EXECUTION 

3.1 GENERAL 

A. All laying, jointing, and testing for defects and for leakage shall be performed in the presence of 
the CONSTRUCTION MANAGER, and shall be subject to approval before acceptance. 

B. Installation shall confon11 to the requirements of AWWA M23, instructions furnished by the pipe 
manufacturer, ASTM D 2321, SSPWC Subsection 306-1.2.13 and Supplement Amendments, and 
to the supplementary requirements or modifications specified herein. Wherever the requirements 
of this Section and the aforementioned requirements are in conflict, the more stringent provision 
shall apply. 

3.2 PIPE STORAGE 

A. Storage: Pipe should be stored at the job site in unit packages provided by the manufacturer. 
Caution shall be exercised to avoid compression damage or deformation to bell ends of the pipe. 
Pipe shall be stored in such a way as to prevent sagging or bending and shall be protected from 
exposure to direct sunlight by covering with an opaque material while permitting adequate air 
circulation above and around the pipe. Gaskets should be stored in a cool, dark place out of the 
direct rays of the sun, preferably in original cartons. 
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3.3 TRENCHING AND BACKFILL 

A. Trench excavation and backfill shall conform to the requirements of Sections 02200 and 02600 
and as specified herein. 

3.4 INSTALLATION OF BENDS, TEES, AND REDUCERS 

A. Ductile iron fittings shall be installed utilizing standard installation procedures. Fittings shall be 
lowered into the trench by means of rope, cable, chain, or other acceptable means without damage 
to the fittings or linings or coating. Cable, rope, or other devices used for lowering fittings into 
trench shall be attached around the exterior of fitting for handling. Under no circumstances shall 
the cable, rope or other device be attached through the interior for handling. Fittings shall be 
carefully connected to the pipe or other facility, and joints shall be checked to insure a sound and 
proper joint. Recoat damaged coatings. 

3.5 COMPACTION OF PIPE BEDDING AND BACKFILL 

A. Compaction of pipe bedding and backfill material shall confo1m to the requirements of Sections 
02200 and 02600. 

3.6 INSTALLATION OF TAPE 

A. Purple warning tape shall be placed on the backfill above reclaimed water distribution pipelines, 
2 feet below finished grade. Tape shall be continuous and shall not deviate outside the horizontal 
profile of the pipe. 

3.7 FIELD TESTING AND DISINFECTION 

A. Field testing and disinfection shall conform to the requirements of Section 02666 - Water Pipeline 
Testing and Disinfection. 

- END OF SECTION -
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SECTION 02666 - WATER PIPELINE TESTING AND DISINFECTION 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes flushing and testing of all pressure pipelines and 
appurtenant piping for potable water and disinfection of all pipelines and appurtenant piping 
for potable water, complete, including providing test water and all disposal thereof. 

1.2 ST AND ARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR 
shall comply with the Standard Specifications for Public Wm'ks Construction (SSPWC). 

1.3 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of 
this Section: 

1. ANSI/ A WW A B300 

2. ANSI/AWWAB301 

3. ANSI/AWWAC651 

4. APHA,AWWA,andWEF 

1.4 TESTING SCHEDULE 

A. The following shall be submitted: 

Hypochlorites 

Liquid Chlorine 

Disinfecting Water Mains 

Standard methods for the Examination of Water and 
Wastewater 

1. A testing schedule, including proposed plans for water conveyance, control, and 
disinfection shall be submitted in writing for approval a minimum of 48 hours before 
testing is to start. The submittal shall also include the CONTRACTOR'S plan for the 
release of water from pipelines after testing and disinfection has been completed. 

PART 2 -- PRODUCTS 

2.1 MATERIALS REQUIREMENTS 

A All test equipment, chemicals for chlorination, temporary valves, temporary blow-offs, 
bulkheads, or other water control equipment and materials shall be determined and furnished 
by the CONTRACTOR. No materials shall be used which would be injurious to the pipeline 
or its future function. 

B. Chlorine for disinfection shall be in the form of liquid chlorine, sodium hypochlorite 
solution, or calcium hypochlorite granules or tablets. 
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C. Liquid chlorine shall be in accordance with the requirements of ANSI/ A WW A B301. 
Liquid chlorine shall be used only: 

1. In combination with appropriate gas flow chlorinators and ejectors; 

2. Under the direct supervision of a knowledgeable technician; 

3. When appropriate safety practices are observed. 

D. Sodium hypochlorite and calcium hypochlorite shall be in accordance with the requirements 
of ANSI/AWWAB300. 

PART 3 --EXECUTION 

3.1 GENERAL 

A. Unless othenv-ise indicated, potable water for testing and disinfecting water pipelines will be 
furnished by the CONTRACTOR The CONTRACTOR shall also make all necessa1y 
arrangements for conveying the water to the points of use. 

B. All pressure pipelines shall be tested. Disinfection shall be accomplished by chlorination. 
All chlorinating and testing operations shall be performed in the presence of the CITY' s 
CONSTRUCTION MANAGER 

C. Disinfection operations shall be scheduled by the CONTRACTOR as late as possible during 
the contract time period so as to assure the maximum degree of sterility of the facilities at 
the time the WORK is accepted by the OWNER. 

3.2 HYDROSTATIC TESTING OF PIPELINES 

A. Prior to hydrostatic testing, all pipelines shall be flushed or blown out as appropriate. The 
CONTRACTOR shall test all pipelines either in sections or as a unit. No section of the 
pipeline shall be tested until all field-placed concrete or mortar has attained an age of 14 
days. The test shall be made by opening valves and by placing temporary bulkheads in the 
pipe and filling the line slowly with water. Pressure testing against closed valves shall not be 
allowed. The CONTRACTOR shall be responsible for ascertaining that all test bulkheads 
are suitably restrained to resist the thrnst of the test pressure without damage to, or 
movement of, the adjacent pipe. Any unharnessed sleeve-type couplings, expansion joints, 
or other sliding joints shall be restrained or suitably anchored prior to the test, to avoid 
movement and damage to piping and equipment. The CONTRACTOR shall provide 
sufficient temporary air tappings in the pipelines to allow for evacuation of all entrapped air 
in each pipe segment to be tested. After completion of the tests, such taps shall be 
permanently plugged. Care shall be taken to see that all air vents are open during filling. 

B. The pipeline shall be filled at a rate which will not cause any surges or exceed the rate at 
which the air can be released through the air valves at a reasonable velocity and all the air 
within the pipeline shall be properly purged. After the pipeline or section thereof has been 
filled, it shall be allowed to stand under a slight pressure for at least 24 hours to allow the 
concrete or mortar lining, as applicable, to absorb water and to allow the escape of air from 
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any air pockets. During this period, bulkheads, valves, and connections shall be examined 
for leaks. If leaks are found, corrective measures satisfactory to the CONSTRUCTION 
MANAGER shall be taken. 

C. The hydrostatic test shall consist of holding the test pressure on the pipeline for a period of 4 
hours. Test pressure of pipe and fittings at the lowest elevation shall be 150% of pipe 
pressure classification and no less than 100% of pipe pressure classification at the highest 
elevation. The test pressure for yard piping shall be as indicated on the Piping Schedule 
measured at the lowest point of the pipeline section being tested. No pressure test will be 
required for a reservoir overflow line. All visible leaks shall be repaired in a manner 
acceptable to the CONSTRUCTION MANAGER. 

D. No leakage is allowed for steel (flanged or welded) and ductile iron (flanged) pipe. The 
Contractor shall provide accurate means for measuring the quantity of water lost. The 
allowable leakage shall be 15 gallons per inch of diameter per mile of pipeline in accordance 
with 24 hours. In the case of pipelines that fail to pass the prescribed leakage test, the 
CONTRACTOR shall determine the cause of the leakage, shall take corrective measures 
necessary to repair the leaks, and shall again test the pipelines. 

3.3 DISINFECTING PIPELINES 

A. General: All potable water pipelines except those appurtenant to hydraulic structures shall 
be disinfected in accordance with the requirements of ANSI/ A WW A C651 using the 
Continuous-Feed Method as modified herein. Preliminary and final flushing shall be done at 
the ends of mains which have been hydrostatically tested. 

B. Chlorination: A chlorine-water mixture shall be uniformly introduced into the pipeline by 
means of a solution-feed chlorinating device. The chlorine solution shall be introduced at 
one end of the pipeline through a tap in such a manner that as the pipeline is filled with 
water, the dosage applied to the water entering the pipe shall be approximately 50 mg/1. 
Care shall be taken to prevent the strong chlorine solution in the line being disinfected from 
flowing back into the line supplying the water. 

C. Chlorine Residual Test: The OWNER will make 24-hour chlorine residual tests. The 
OWNER will notify the CONTRACTOR of the chlorine test result. Chlorinated water shall 
be retained in the pipeline for at least 24 hours. After the chlorine-treated water has been 
retained for the required time, the free chlorine residual at the pipeline extremities and at 
other representative points shall be at least 25 mg/1. 

D. Repetition of Test: The disinfection testing procedure shall be repeated if the initial tests fail 
to produce satisfact01y results. Two consecutive satisfactory test results shall be required 
after any unsatisfactory test. The tablet method shall not be used for repeated disinfection. 

E. Chlorinating Valves: During the process of chlorinating the pipelines, all valves and other 
appurtenances shall be operated while the pipeline is filled with the heavily-chlorinated 
water. 

F. Final Flushing: Final Flushing shall be done by the CONTRACTOR after he has been 
notified of a satisfactory chlorine residual test by the OWNER. After the applicable 
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retention period, the heavily chlorinated water shall be flushed from the pipeline until 
chlorine measurements show that the concentration in the water leaving the pipeline is no 
higher than that generally prevailing in the system or is acceptable for the intended use. If 
there is any question that the chlorinated discharge will cause damage to the environment, a 
reducing agent shall be applied to the water to neutralize thoroughly the chlorine residual 
remaining in the water at no additional cost to the OWNER. 

G. Disinfection of Connections: Pipe and appurtenances used to co1111ect the newly installed 
water main shall also be disinfected in accordance with A WW A C65 l. 

H. Neutralization of Chlorinated Water: Neutralizing and disposing of chlorinated water shall 
be in accordance with Appendix "B" of A WW A Standard C65 l. 

3.4 BACTERIOLOGICAL TESTING OF DISINFECTED PIPELINES 

A The CONSTRUCTION MANAGER will collect 2 sets of samples at least 24 hours apart 
after completion of final flushing as indicated above. Samples will be taken at locations 
indicated in ANSI/ A WW A C65 l and will he tested for coliform organisms and standard 
plate count according to the latest edition of the Standard Methods for the Examination of 
Water and Wastewater. Laboratory costs of initial testing will be the OWNER's 
responsibility. 

B. If disinfection fails to produce satisfactory bacteriological counts, the pipe shall be reflushed 
and will be resampled and retested. If counts from analysis of the second samples exceed 
the criteria in Standard methods, the pipe shall be re-disinfected and will be resampled and 
retested until satisfactory results are obtained. The CONTRACTOR shall be responsible for 
all repeat bacteriological testing costs. 

** END OF SECTION ** 
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SECTION02831-INDUSTRIALORNAMENTAL METALFENCING 

PART 1-GENERAL 

1.1 DESCRIPTION 

A. The Contractor shall provide all labor, materials and appurtenances necessary for installation of 
permanent industrial ornamental steel fence system defined herein. 

B. The manufacturer shall supply a total industrial ornamental steel fonce system. The system 
shall include all components (i.e.,pickets,rails,posts, gates and handrails) required. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 02200 Earthwork 

B. Section 03310 Cast-in-Place Sitework Concrete 

1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. American Society for Testing and Materials: 

A653/A653M Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-
iron Alloy Coated (Galvanized) by the Hot-Dip Process. 

ASTM B 117 PracticeforOperatingSalt-Spray (Fog) Apparatus 

ASTM D523 Test Method for Specular-Gloss. 

ASTM D714 Test Method for Evaluating Degree of Blistering Paint. 

ASTM D822 Practice for Conducting Tests on Paint and Related Coatings and Materials 
using Filtered Open- Flame Cat'bon-Arc Light and Water Exposure Apparatus. 

ASTM Dl654 Test Method for Evaluation of Painted or Coated Specimens Subjected 
to Corrosive Environments. 

ASTM D2244 Test Method for Calculation of Color Differences from Instrumentally 
Measured Color Coordinates . 

ASTM D2794 Test Method for Resistance of Organic Coatings to the Effects of Rapid 
Deformation (Impact). 

ASTM D3359 Test Method for Measuring Adhesion by Tape Test. 

ASTM F2408 OrnamentalFencesEmploying Galvanized Steel Tubular-Pickets. 

1.4 SUBMITT ALS 

A. Manufacturer's catalog data showing all fencing components and details of fencing, gates, 
tension bands and bars, sleeves, tics, connectors, bolts, and color palette. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

165 I Page 



B. Certificates of Compliance from the manufacturer attesting that all materials meet the 
requirements specified herein. 

C. A layout drawing showing the final spacing of posts and locations of gates, corner and end 
posts, and details for post mounting plates. 

D. Provide details for gate door :frames, door latches, stop posts, lock assemblies, and hinges. 

E. The manufacturer's submittal package shall be provided for review and approved prior to 
installation. 

1.5 QUALITY ASSURANCE 

A. The Contractor shall provide laborers and supervisors who are thoroughly familiar 
with the type of construction involved and materials and techniques specified. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Upon receipt at the job site, all materials shall be checked to ensure that no damages 
occurred during shipping or handling. Materials shall be stored in such a maimer to ensure 
proper ventilation and drainage, and to protect against damage, weather, vandalism and 
theft. Refer to project specific requirements for storing materials on-site. 

PART 2-MATERIALS 

2.1 MANUFACTURER 

A. The industrial ornamental 3-rail steel fence system shall be Aegis II - Invincible as 
manufactured by Ameristar Fence Products, Inc., or equal. 

2.2 FENCING MATERIALS 

A. Steel material for fence framework (i.e. tubular picket;, rails, posts and mounting 
brackets), shall be galvanized prior to forming in accordance with the requirements of 
ASTM A653/A653M, with minimum yield strength of 50,000 psi (344 MPa). The steel shall 
be hot-dip galvanized to meet the requirements of ASTM A653/A653M with a minimum 
zinc coating weight of 0.90 Oz/ft2 (276 g/m2), Coating Designation G-90. 

B. Material for fence pickets shall be 1" square x 14 Ga. tubing. The fence system shall have 
an intemal retaining rod, picket-to-rail joining system. The cross-sectional shape of the rails 
shall have outside cross- section dimensions of 1.7511 square and a minimum thickness of 
14 Ga. Picket holes in the rail shall be spaced 4.72" o.c.,, or as required by code. Picket 
retaining rods shall be 0.125" diameter galvanized steel. Posts shall be a minimum of 3" 
square x 12 Ga. High quality PVC grommets shall be supplied to seal all picket-to-rail 
intersections. 

2.3 FABRICATION 

A. Pickets, rails and posts shall be precut to specified lengths. Rails shall be pre-punched to 
accept pickets. Pickets shall be predrillcd to accept retaining rods. 

R Grommets shall be inserted into the pre-punched holes in the rails and pickets shall be 
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inserted through the grommets so that predrilled picket holes align with the internal upper 
raceway of the rails (Note: This can best be accomplished by making an alignment jig). 
Retaining rods shall be inserted into each rail so that they pass through the predrilled holes in 
each picket. 

C. The manufactured galvanized framework shall be subjected to the PennaCoat@ thermal 
stratification coating process (high-temperature, in-line, multi-stage, multi-layer) including, as 
a minimum, a six-stage pretreatment/wash (with zinc phosphate), an electrostatic spray 
application of an epoxy base, and a separate electrostatic spray application of a polyester 
finish. The base coat shall be a zinc-rich thermosetting epoxy powder coating (gray in 
color) with a minimum thickness of 2 - 4 mils (0.0508 - 0.1016 11111.1). The topcoat shall 
be a "no-mar11 TGIC polyester powder coat fmish with a minimmn thickness of 3 mils 
(0.0762 mm). The color shall be Black. The stratification-coated framework shall be capable 
of meeting the performance requirements for each quality characteristic shown in Table 1. 

D. Completed sections (i.e., panels) shall be capable of supporting a 600 lb. load applied at mid­
span without permanent deformation. Panels shal.1 be biasable to a 25% change in grade. 
Greater slopes may require special assembly. 

E. Swing gates shall be fabricated using the same fence panel material and gate ends having the 
same outside cross-section dimensions as the rail. All rail and upright intersections shall be 
joined by welding. AU picket and rail intersections shall also be joined either by welding or 
by the same retaining rod process used for panel assembly. 

F. Gates shall have diagonal tension cables with tighteners and lock/latch assemblies as shown 
011 the construction drawings. 

2.4 POST CONCRETE 

A. Post concrete shall be Class C in accordance with Specification Section 03310 Cast-in-Place 
Sitework Concrete, with maximum slump of 5-inches. Grout shall be one part Portland cement 
to three parts clean, well-graded sand, with minimum amount of water added to produce a 
workable mix. 

PART 3-EXECUTION 

3.1 PREPARATION 

A. All new installation shall be laid out by the contractor in accordance with the construction plans. 

3.2 INSTALLATION 

A. Fence posts shall be set in accordance with the spacing shown on the construction 
drawings, plus or minus l/2", depending on the nominal span specified. Gateposts shall be 
spaced according to the gate openings specified in the construction drawings. 

B. The "Concrete" sections of this specification shall govem post base material requirements. 

C. Fence posts mounted to concrete structures using mounting plates shall be constructed as shown 
on drawings and specifications in section 2.2 above. 

D. Fence panels shall be attached to posts using mechanically fastened panel brackets supplied 
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by the manufacturer. When cutting rails immediately seal the exposed steel surfaces by 1) 
Removing all metal shavings from cut area. 2) Apply zinc-rich primer to thoroughly cover 
cut edge and/or drilled hole; let dry. 3) Apply 2 coats of custom finish paint matching 
fence color. Failure to seal exposed surfaces per steps 1-3 above will negate 
manufacturer's warranty. Contractor shall use all parts and components from the same 
ma1mfacturer. 

3.3 GATE INSTALLATION 

A. Gate posts shall be spaced according to the manufacturers' gate drawings, dependent on 
standard out-to-out gate leaf dimensions and gate hardwareselected. Type and quantity of 
gate hinges shall be based on the application; weight, height, and number of gate cycles. 
The manufacturers' gate drawings shall identify the necessary gate hardware required for 
the application. Gate hardware shall be provided by the manufacturer of the gate and shall be 
installed per manufacturer's recommendations. 

3.4 CLEANING 

A. The contractor shall clean the jobsite of excess materials. 

B. Soil from post-hole excavations shall be scattered uniform! y away from posts. 

C. Removed concrete and/or asphalt paving shall be removed and disposed ofby contractor. 

TABLE 1-CoatingPerformanceRequirements 
Quality Characteristics ASTM Test Method Performance Requirements 
Adhesion D3359-Method B Adhesion (Retention of Coating) over 90% of 

test area (Tape and knife test) 
Corrosion Resistance Bl 17,D714 &Dl654 Corrosion Resistance over 3,500 hours 

(Scribed per Dl654; failure mode lS 

accumulation of 1/8" coating loss from scribe 
or medium #8 blisters). 

Impact Resistance D2794 Impact Resistance over 60 inch lb. (Forward 
impact using 0.625" ball). 

Weathering Resistance D822, D2244, D523 (60'"' Weathering Resistance over 1,000 hours 
Method) (Failure mode is 60% loss of gloss or color 

variance of more than 3 delta-E color units). 

- END OF SECTION -
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SECTION 03100 - CONCRETE FORMWORK 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing concrete fonnwork, bracing, shoring, and 
supports. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
perfonnance of the WORK. 

l. Section 03200 Reinforcement Steel 
2. Section 03121 Formliners for Architectural Concrete 
3. Section 03290 Joints in Concrete Structures 
4. Section 03300 Cast-in-Place Structural Concrete 
5. Section 03310 Cast-in-Place Sitework Concrete 
6. Section 03331 Cast-in-Place Architectural Concrete 
7. Section 03315 Grout 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Construction (SSPWC). 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

PS 1 
ACI 117 

ACI 347 

U.S. Product Standard for Concrete Fom1s, Class I. 
Standard Tolerances for Concrete Construction and 
Materials 
Recommended Practice for Concrete Formwork 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

B. Falsework Calculations and Drawings: The CONTRACTOR's attention is directed to the 
provisions of Section 1717 of the Division ofindus1rial Safety, Construction Safety Orders, as 
revised November 1973, which requires that all falsework or vertical shoring installations 
where the height of the falsework or vertical shoring, as measured from the top of the sills to 
the soffit of the superstructure, exceeds 14 feet, or where individual horizontal span lengths 
exceed 16 feet, or provision for vehicular or railroad traffic through falsework or vertical 
shoring is made, shall be approved and signed by a civil engineer, registere<l in the State of 
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California; provided further, that a copy of the falsework plan or shoring layout shall be 
available on the job site at all times. 

C. Detailed plans of the falsework proposed to be used. Such plans shall be in sufficient detail to 
indicate the general layout, sizes of members, anticipated stresses, grade of materials to be used 
in the falsework, means of protecting existing construction which supports falsework, and 
typical soil conditions. 

D. Catalog information on: 

l. Form ties and all related accessories, including taper tie plugs, if taper ties are used. 
2. Form gaskets. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Materials for concrete forms and falsework shall conform to SSPWC Subsection 303-1.3 and 
the requirements herein. Concrete formwork for cast-in-plate Architectural concrete shall 
comply with Section 03121 "Formliners for Architectural Concrete." 

B. Except as otherwise expressly accepted, all lumber brought on the job site for use as forms, 
shoring, or bracing shall be new material. All forms shall be smooth surface forms and shall 
be of the following materials: 

Walls 
Columns 
Roof and floor 
All other work 

Steel or plywood panel 
Steel, plywood, or fiber glass 
Plywood 
Steel panels, plywood or tongue and groove lumber 

C. Form materials which may remain or leave residues on or in the concrete shall be classified as 
acceptable for potable water use by the Environmental Protection Agency within 30 days of 
application or use. 

2.2 FORM AND F ALSEWORK MATERIALS 

A. Materials for concrete forms, fo1111work, and falsework shall conform to the following 
requirements: 

I. Lumber shall be Douglas Fir or Southern Pine, construction grade or better, 111 

confo1111ance with U.S. Product Standard PS20. 

2. Plywood for concrete formwork shall be new, waterproof, synthetic resin bonded, 
exterior type Douglas Fir or Southern Pine plywood manufactured especially for concrete 
formwork and shall conform to the requirements of PS 1 for Concrete Forms, Class I, and 
shall be edge sealed. 

3. Form materials shall be metal, wood, plywood, or other approved material that will not 
adversely affect the concrete and will facilitate placement of concrete to the shape, fonn, 
line, and grade shown. Metal forms shall be an approved type that will accomplish such 
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results. Wood forms for surfaces to be painted shall be Medium Density Overlaid 
plywood, MDO Ext. Grade. 

B. Unless otherwise indicated, exterior corners in concrete members shall be provided with 3/4-
inch chamfers. Re-entrant corners in concrete members shall not have fillets unless otherwise 
indicated. 

C. Forms and falsework to support the roof and floor slabs shall be designed for the total dead 
load, plus a live load of 30 psf (minimum). 

2.3 FORM TIES 

A. Form ties with integral waterstops shall be provided with a plastic cone or other suitable means 
for forming a conical hole to insure that the fonn tie may be broken off back of the face of the 
concrete. The maximum diameter of removable cones for rod ties, or of other removable form­
tie fasteners having a circular cross-section, shall not exceed 1-1 /2 inches; and all such fasteners 
shall be such as to leave holes ofregular shape for reaming. 

B. Form ties for water-retaining structures shall have integral waterstops. Removable taper ties 
may be used when approved. A preformed neoprene or polyurethane tapered plug sized to seat 
at the center of the wall shall be inserted in the hole left by the removal of the taper tie. 

2.4 MANUFACTURERS 

A. Products of the type indicated shall be manufactured by one of the following (or equal): -

1. Form Ties: 

Burke Penta - Tie System by the Burke Company 
Snap Ties by Dayton Superior 

2. Form ties with Integral Waterstops: 

Burke Taper - Tie System by the Burke Company 
Taper Ties by Dayton Superior 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. Forms and falsework shall be designed and constrncted in accordance with ACI 347 and 
SSPWC Subsections 303-1.3, 303-1.6, and 303-5.2, and the requirements herein, except that 
the submittal of detailed falsework will not be required. 

B. Tolerances: The variation from established grade or lines shall not exceed 1/4-inch in 10 feet 
and there shall be no offsets or visible waviness in the finished surface. All other tolerances 
shall be within the tolerances of ACI 117. 

C. Fom1s to confine the concrete and shape it to the required lines shall be used wherever 
necessary. The CONTRACTOR shall assume full responsibility for the adequate design of all 
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forms, and any forms which are unsafe or inadequate in any respect shall promptly be removed 
from the WORK and replaced at the CONTRACTOR's expense. A sufficient number of forms 
of each kind shall be provided to permit the required rate of progress to be maintained. The 
design and inspection of concrete forms, falsework, and shoring shall comply with applicable 
local, state and Federal regulations. Plumb and string lines shall be installed before concrete 
placement and shall be maintained during placement. Such lines shall be used by 
CONTRACTOR's personnel and by the ENGINEER and shall be in sufficient nuniber and 
properly installed. During concrete placement, the CONTRACTOR shall continually monitor 
plumb and string line form positions and immediately correct deficiencies. 

D. Concrete fon11s shall conform to the shape, lines, and dimensions of members as called for on 
the Drawings, and shall be substantial, free from surface defects, and sufficiently tight to 
prevent leakage. Forms shall be properly braced or tied together to maintain their position and 
shape under a load of freshly-placed concrete. If adequate foundation for shores cannot be 
secured, trussed supports shall be provided. 

3.2 FORMDESIGN 

A. All forms shall be true in every respect to the required shape and size, shall conform to the 
established alignment and grade, and shall be of sufficient strength and rigidity to maintain 
their position and shape under the loads and operations incident to placing and vibrating the 
concrete. Suitable and effective means shall be provided on all fon11s for holding adjacent 
edges and ends of panels and sections tightly together and in accurate alignment so as to prevent 
the formation of ridges, fins, offsets, or similar surface defects in the finished concrete. 
Plywood, 5/8-inch and greater in thickness, may be fastened directly to studding if the studs 
are spaced close enough to prevent visible deflection marks in the concrete. The fom1s shall 
be tight so as to prevent the loss of water, cement and fines during placing and vibrating of the 
concrete. Specifically, the bottom of wall fonns that rest on concrete footings or slabs shall be 
provided with a gasket to prevent loss of fines and paste during placement and vibration of 
concrete. Such gasket may be a 1- to 1-1/2-inch diameter polyethylene rod held in position to 
the underside of the wall form. Adequate clean-out holes shall be provided at the bottom of 
each lift of fonns. The size, number, and location of such clean-outs shall be as acceptable to 
the CONSTRUCTION MANAGER. Whenever concrete cannot be placed from the top of a 
wall form in a manner that meets the requirements of the Contract Documents, form windows 
shall be provided in the size and spacing needed to allow placement of concrete to the 
requirements of Section 03300. The size, number, and location of such form windows shall be 
acceptable to the CONSTRUCTION MANAGER. 

3.3 CONSTRUCTION 

A. Vertical Surfaces: All vertical surfaces of concrete members shall be formed, except where 
placement of the concrete against the ground is shown. Not less than I -inch of concrete shall 
be added to the thickness of the concrete member as shown where concrete is pennitted to be 
placed against trhmned ground in lieu of forms. Such permission will be granted only for 
members of comparatively limited height and where the character of the ground is such that it 
can be trimmed to the required lines and will stand securely without caving or sloughing until 
the concrete has been placed. 

B. Construction Joints: Concrete construction joints will not be permitted at locations other than 
those shown or specified, except as may be acceptable to the CONSTRUCTION MANAGER. 
When a second lift is placed on hardened concrete, special precautions shall be taken in the 
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way of the number, location, and tightening of ties at the top of the old lift and bottom of the 
new to prevent any unsatisfactory effect whatsoever on the concrete. Pipe stubs and anchor 
bolts shall be set in the fonns where required. 

C. Form Ties: 

1. Embedded Ties: Holes left by the removal of fonn tie cones shall be reamed with 
suitable toothed reamers so as to leave the surface of the holes clean and rough before 
being filled with mortar as indicated in Section 03300. Wire ties for holding forms will 
not be permitted. No form-tying device or part thereof, other than metal, shall be left 
embedded in the concrete. Ties shall not be removed in such manner as to leave a hole 
extending through the interior of the concrete members. The use of snap-ties which cause 
spalling of the concrete upon form stripping or tie removal will not be permitted. If steel 
panel forms are used, rubber gr01m11ets shall be provided where the ties pass through the 
form in order to prevent loss of cement paste. Where metal rods extending through the 
concrete are used to support or to strengthen fom1s, the rods shall remain embedded and 
shall terminate not less than 1-inch back from the formed face or faces of the concrete. 

2. Removable Ties: Where taper ties are approved for use, the larger end of the taper tie 
shall be on the wet side of walls in water retaining structures. After the taper tie is 
removed, the hole shall be thoroughly cleaned and roughened for bond. A precast 
neoprene or polyurethane tapered plug shall be located at the wall centerline. The hole 
shall be completely filled with non-shrink grout for water bearing and below-grade walls. 
The hole shall be completely filled with non-shrink or regular cement grout for above­
grade walls which are dry on both sides. Exposed faces of walls shall have the outer 2 
inches of the exposed face filled with a cement grout which shall match the color and 
texture of the surrounding wall smface. 

3.4 REUSE OF FORMS 

A. Fom1s may be reused only if in good condition and only if acceptable to the CONSTRUCTION 
MANAGER. Light sanding between uses will be required wherever necessary to obtain 
uniform surface texture on all exposed concrete surfaces. Exposed concrete surfaces are 
defined as surfaces which are pennanently exposed to view. In the case of forms for the inside 
wall surfaces of hydraulic/water retaining structures, unused tie rod holes in fonns shall be 
covered with metal caps or shall be filled by other methods acceptable to the 
CONSTRUCTION MANAGER. 

3.5 REMOVAL OF FORMS 

A. Careful procedures for the removal of forms shall be strictly followed, and this work shall be 
done with care so as to avoid injury to the concrete. No heavy loading on green concrete will 
be permitted. In the case of roof slabs and above-ground floor slabs, forms shall remain in 
place until test cylinders for the roof concrete attain a minimum compressive strength of 75 
percent of the 28-day strength specified in Section 03300; provided, that no fonns shall be 
disturbed or removed under an individual panel or unit before the concrete in the adjacent panel 
or unit has attained 75 percent of the specified 28-day strength and has been in place for a 
minimum of 7 days. The time required to establish said strength shall be as detem1ined by the 
CONSTRUCTION MANAGER who will malce several test cylinders for this purpose from 
concrete used in the first group of roof panels placed. If the time so determined is more than 
the 7-day minimum, then that time shall be used as the minimum length of time. F onns for all 
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ve1iical walls and columns shall remain in place at least 2 days after the concrete has been 
placed. Forms for all parts of the WORK not specifically mentioned herein shall remain in 
place for periods of time as determined by the CONSTRUCTION MANAGER. 

3.6 MAINTENANCE OF FORMS 

A. Forms shall be cleaned, treated with a releasing agent, and maintained in accordance with 
SSPWC Subsection 303-1.3 and the following. The form surfaces shall be treated with a 
nonstaining mineral oil or other lubricant compatible with the waterproofing menibrane 
material and acceptable to the CONSTRUCTION MANAGER. Any excess lubricant shall be 
satisfactorily removed before placing the concrete. Where field oiling of forms is required, the 
CONTRACTOR shall perform the oiling at least two weeks in advance of their use. Care shall 
be exercised to keep oil off the surfaces of steel reinforcement and other metal items to be 
embedded in concrete. 

3. 7 F ALSEWORK 

A. Falsework, including staging, walkways, forn1s, ladders, and similar appurtenances, shall be 
designed, engineered, constructed, and maintained according to the applicable requirements of 
the provisions of the OSHA Safety and Health Standards for Construction, and the 
requirements of the Construction Safety Orders of the California Division of Industrial Safety. 

** END OF SECTION ** 
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SECTION 03121- FORM LINERS FOR ARCHITECTURAL CONCRETE 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing elastomeric form liners for texturing architectural 
concrete and form liner accessories as scheduled or required. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper pe1fon11ance 
of this WORK. 

1. Section 03300 Cast-In Place Structural Concrete. 
2. Section 03331 - Cast-In-Place Architectural Concrete. 
3. Section 03350 - Concrete Finishes. 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall comply 
with the Standard Specifications for Public Works Construction (SSPWC). 

B. American Concrete Institute (ACI): 
1. ACI 117 Specifications for Tolerances for Concrete Construction and Materials and 

Commentary 
2. ACI 301 CH. 6 Specifications for Structural Concrete. 
3. ACI 303R Guide to Cast-in-Place Architectural Concrete Practice. 
4. ACI 309 CH. 7 Guide for Consolidation of Concrete. 
5. ACI 347 CH. 5 Guide to Fonnwork for Concrete 

1.4 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Catalogue of the manufacturer of plastic liner, including complete data indicating the 
physical properties and chemical resistance prope1ties as described in Subsection 210-2 
of SSPWC, and all details and dimensions per Subsection 210-2.4 ofSSPWC. 

2. Shop drawings indicating the installation procedures and dimensions and location of all 
joints or weld strips. 

3. Results of all tests made on plastic liner material as indicated herein. 

4. Product Data: Installation instructions and product data verifying compliance with 
specifications. 

5. Samples: 
Fonnliners for textured cast-in-plate architectural concrete: The contractor shall submit a 
24 inch by 24 inch sample of each type of textured formliner for approval by the 
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CONSTRUCTION MANAGER. 

6. Field Examples: Provide fonnwork for mock-up of cast-in-place concrete. Construct 
forms using facing materials required to provide finishes and textures. Do not proceed 
with structure fonnwork until sample panels and forms have been approved by the 
CONSTRUCTION MANAGER. 

7. See section 03331 cast-in-place Architectural Concrete for Field Sample and mock-up 
requirements. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inspect the materials upon delivery to assure that specified products have been received. 

B. Cover form liners to protect from oil, ditt and UV exposure. 

C. Do not use damaged products. Do not install products not bearing product trade name and 
manufacturer's name. 

D. Store and dispose of solvent-based materials, and materials used with solvent-based materials, in 
accordance with requirements of local authorities having jurisdiction. 

1.6 PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results. Do not install products lmder 
environmental conditions outside manufacturer's absolute limits. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Materials for plastic liner and its installation shall comply with SSPWC, Subsection 210-2. 

2.2 MANUFACTURER 

A. Acceptable Manufacturer: Nawkaw Corporation., which is located at: 370 Commerce Blvd., 
Athens, GA 30606; Tel: 706-355-3217; Fax: 706-355-9199; Email: info(a),nawkaw.com; 
Web: v.,ww.nawkaw.com or Equal. 

B. Must also manufacture complete system accessory line of products, in addition to the elastomeric 
fonnliners, to include release agent formliner adhesive and repair kit. 

2.3 FORM LINER MATERIALS 

A. Elastomeric form liner for creating textures in poured-in-place or precast concrete. 

1. Pattern and Texture: 

a. Custom Patterns for Panel Type A, B, C, D, E: RECK.LI®, Custom-made 
fonnliners or Equal. 
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b. Standard Pattern for Panel F: RECKLI®, 2/32 Inn fonnliners or Equal. 

c. Form liners for Textured Finish Concrete: Provide special forming materials to 
produce form surfaces with face design, texture, arrangement, and configuration 
as shown on drawings. 

d. Liners to accommodate form pressures to a maximum 1000 psf. Comply with 
manufacturer's rec01mnendations for support of large or deep patterns which may 
deform under pressure. 

2.4 FORM LINER ACCESSORIES 

A Provide Manufacturer recommended Release Agent or equal, ve.rified to be compatible with the 
form liner material. 

B. GREENSTREAK Chamfer Triangle continuous PVC Strip w/ % inch leg or Equal. 

C. GREENSTREAK Reveal StiX profile# 1, single-use plastic and foam composite. 

D. Proper Stripping Wax, Mould Wax and Adhesives for the complete form liner system. 

2.5 TESTS 

1. Tests shall be made on samples taken from plastic sheets, joints or weld strips in 
compliance with SSPWC, Subsection 210-2.3. However, before testing in conformance 
with SSPWC, Subsection 210-2.3, the CONSTRUCTION MANAGER, will visually and 
manually inspect the lining with a putty knife or a similar instrument. Any imperfections 
found as a result of all of the above tests shall be repaired per manufacturer's instruction and 
CONSTRUCTION MANAGER's approval, and surfaces restored before placing the lining 
in service. 

PART 3 -- EXECUTION 

3.1 FORM LINER PREPARATION 

A. Verify lines and levels of formwork and fonn liner patterns are within allowable 
tolerances. 

B. On multiple use liners, clean liner before each use. Do not use damaged liner when 
continued use or repair would diminish the aesthetics of the Work. 

C. The release agent to be used with the fonnliners should be solvent or water-based 
depending upon conditions. Please take care that all sections, angles of the pattern are 
covered with the release agent. The fonnliners should have 2 applications of the wax. The 
first coat of wax should be dry before applying the second coat. 

D. Drying time for the release agents depends on ambient temperatures and air movement. 
Consumption is approx. 100 - 150 g/m2 depending on the type of pattern. The applied wax 
film must be protected against rain and other damaging weather conditions by covering 
with polyethylene sheets. 
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3.2 FORM LINER INSTALLATION 

3.3 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

A. 

Store and use form liner panels at temperatures between 40 degrees F and 140 degrees F. 

Seal form liner joints, form liner accessories' joints, and tie holes to prevent cement paste from 
bleeding. 

Provide solid backing at form liner butt joints to prevent deflection. 

Construct form liner and accessories to sizes, shapes, lines and dimensions shown. 

Provide openings, offsets, keyways, recesses, chamfers, blocking, and screeds as required to 
achieve architectural concrete textured finish. 

Anchor liner to fon11 on centers not to exceed 18 inches. Decrease centers as necessary to 
accommodate form stripping pressures without damaging liner intended for multiple use. 

Install backup strips as required to prevent deflection of the liner due to form pressures. 

CONCRETE PLACEMENT 

The heat resistance of the formliner is approx. +60°C. If you expect concrete temperatures to 
exceed +60°C at the formliner face, for whatever reason, it will be necessary to reduce the 
temperature by suitable methods. 

B. Fom1 pressures not to exceed 1000 psf. 

C. Keep concrete lifts less than 24 inches. Thoroughly vibrate concrete to achieve good 
consolidation, and eliminate entrapped air thereby minimizing voids. Internally vibrate through to 
previous lift to avoid lift lines. A void vibrator contact with the fon11 liner. 

3.4 FORM LINER ACCESSORY INSTALLATION 

A. Form rustication lines located as indicated by nailing formliner strips to fom1work within 
tolerances indicated by the ACI. 

B. Tightly form corners indicated to be chamfered comers to be smooth, solid, unbroken, continuous 
lines, which are uniformly straight. 

3.5 FORM LINER MAINTENANCE 

A. Proper cleaning and storage of form liner is required to obtain acceptable results. Prevent matrix 
build-up on the liner surface. All excess release agent shall be blown or wiped off before the form 
and liner is put back into service. 

B. Storage of form liner shall be out of direct sunlight and in temperatures below 140 degrees F ( 60 
degrees C). Store formliner in rolled up position. 

C. Formliners must be stored dry. If building storage is not available make sure they are raised from 
the ground and covered securely with black polythene or other non-transparent covers. The 
hardboard backing must be protected from rain and dampness. 

- END OF SECTION -
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SECTION 03200 - REINFORCEMENT STEEL 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing aH concrete reinforcement steel, welded wire 
fabric, couplers, and concrete inse1is for use in reinforced concrete and masonry 
construction, including all the wires, clips, supp01is, chairs, spacers, and other accessories. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections 
of the Specifications, not referenced below, shall also apply to the extent required for proper 
perfonnance of this WORK. 

1. Section 03100 Concrete Formwork 
2. Section 03300 Cast-in-Place Structural Concrete 

1.3 CODES 

A. The WORK of this Section shall comply with the cmTent editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code, the latest edition 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of 
this Section. 

ACI 315 
ACI 318 
ACI350 

CRSI MSP-1 

WRI 
AWS Dl.4 
ASTMA82 

ASTMA 185 

ASTMA615 

ASTMA 775 

Details and Detailing of Concrete Reinforcement. 
Building Code Requirements for Structural Concrete. 
Code Requirements for Environmental Engineering Concrete 
Structures. 
Concrete Reinforcing Steel Institute Manual of Standard 
Practice. 
Manual of Standard Practice for Welded Wire Fabric. 
Structural Welding Code - Reinforcing Steel. 
Specification for Steel Wire, Plain, for Concrete 
Reinforcement. 
Specification for Welded Steel Wire Fabric For Concrete 
Reinforcement. 
Specification for Deformed and Plain Billet-Steel Bars for 
Concrete Reinforcement. 
Specification for Epoxy-Coated Reinforcing Steel Bars. 
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1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Shop bending diagrams, placing lists, and drawings of all reinforcement steel prior to 
fabrication. 

B. Details of the concrete reinforcement steel and concrete inserts shall be submitted by the 
CONTRACTOR at the earliest possible date after receipt by the CONTRACTOR of the 
Notice to Proceed. Details of reinforcement steel for fabrication and erection shall confonn 
to ACI 315 and the requirements indicated. The shop bending diagrams shall show the 
actual lengths of bars, to the nearest inch measured to the intersection of the extensions 
(tangents for bars of circular cross section) of the outside surface. The shop drawings shall 
include bar placement diagrams which clearly indicate the dimensions of each bar splice. 

C. Where mechanical couplers are required or permitted to be used to splice reinforcement 
steel, manufacturer's literature shall be submitted which contains instructions and 
recommendations for installation for each type of coupler used; certified test reports which 
verify the load capacity of each type and size of coupler used; and shop drawings which 
show the location of each coupler with details of how they are to be installed in the 
fonnwork. 

D. If reinforcement steel is spliced by welding at any location, the CONTRACTOR shall 
submit mill test rep01ts which shall contain the information necessary for the determination 
of the carbon equivalent as specified in AWS Dl.4. The CONTRACTOR shall submit a 
written welding procedure for each type of weld for each size of bar which is to be spliced 
by welding; merely a statement that AWS procedures will be followed is not acceptable. 

E. Mill certificates shall be delivered with each shipment of reinforcing bars. 

1.6 FACTORY TESTING 

A. If requested by the CONSTRUCTION MANAGER, the CONTRACTOR shall provide 
samples from each heat of reinforcement steel delivered in a quantity adequate for testing. 
Costs of initial tests and sample materials will be paid by the OWNER. Costs of additional 
tests due to material failing initial tests shall be paid by the CONTRACTOR. 

B. If reinforcement steel is spliced by welding at any location, the CONTRACTOR shall 
submit certifications of procedure qualifications for each welding procedure used and 
certification of welder qualifications, for each welding procedure, and for each welder 
performing the work. Such qualifications shall be as specified in AWS Dl.4. 

1.7 FIELD TESTING 

A. Products shall be field tested for compliance with the indicated requirements. If requested 
by the CONSTRUCTION MANAGER, the CONTRACTOR shall provide samples of each 
type of welded splice used in the work in a quantity and of dimensions adequate for testing. 
At the discretion of the CONSTRUCTION MANAGER, radiographic testing of direct butt 
welded splices will be performed. The CONTRACTOR shall provide assistance necessary 
to facilitate testing. The CONTRACTOR shall repair any weld which fails to meet the 
requirements of AWS Dl.4. The costs of testing will be paid by the OWNER; except, the 
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costs of all tests which fail to meet specified requirements shall be paid by the 
CONTRACTOR at no additional cost to the OWNER. 

PART 2 --PRODUCTS 

2.1 GENERAL 

A. Matedals specified in this Section which may remain or leave residues on or within the 
concrete shall be classified as acceptable for potable water use by the Environmental 
Protection Agency within 30 days of application or use. 

2.2 REINFORCEMENT STEEL 

A. Reinforcement Steel for all cast-in-place reinforced concrete construction shall conform to 
the following requirements: 

I. Bar reinforcement shall confon11 to the requirements of ASTM A 615 for Grade 60 
Billet Steel Reinforcement with supplementaiy requirement S-1, or as othe1wise 
indicated. 

2. Welded wire fabric reinforcement shall conform to the requirements of ASTM A 185 
and as indicated; provided, that welded wire fabric with longitudinal wire of W4 size 
wire and smaller shall be either furnished in flat sheets or in rolls with a core 
diameter of not less than 10 inches; and provided further, that welded wire fabric 
with longitudinal wires larger than W4 size shall be furnished in flat sheets only. 

3. Spiral reinforcement shall be cold-drawn steel wire confom1ing to the requirements 
of ASTMA 82. 

B. Accessories: 

1. Accessories shall include all necessary chairs, slab bolsters, concrete blocks, tie 
wires, dips, supports, spacers, and other devices to position reinforcement during 
concrete placement. All bar supports shall meet the requirements of the CRSI 
Manual of Standard Practice including special requirements for supporting epoxy 
coated reinforcing bars. Wire bar supp01ts shall be CRSI Class l for maximum 
protection with a 1/8-inch minimum thickness of plastic coating which extends at 
least 1/2-inch from the concrete surface. Plastic shall be gray in color. 

2. Concrete blocks (dobies), used to support and position reinforcement steel, shall have 
the same or higher compressive strength as specified for the concrete in which it is 
located. Wire ties shall be embedded in concrete block bar supports. 

3. Tie wire shall be aminimum 14 gauge annealed steel wire. 

C. Epoxy coating for reinforcing and accessories, where specified or shown, shall confonn to 
ASTM A 775, but its usage shall be subject to City approval. 
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2.3 MECHANICAL COUPLERS 

A. Mechanical couplers shall be provided where shown and where approved by the 
CONSTRUCTION MANAGER. The couplers shall develop a tensile strength which 
exceeds 125 percent of the yield strength of the reinforcement bars being spliced at each 
splice. 

B. Where the type of coupler used is composed of more than one component, all components 
required for a complete splice shall be supplied. This shall apply to all mechanical splices, 
including those splices intended for future connections. 

C. The reinforcement steel and coupler used shall be compatible for obtaining the required 
strength of the connection. Straight threaded type couplers shall require the use of the next 
larger size reinforcing bar or shall be used with reinforcing bars with specially forged ends 
which provide upset threads which do not decrease the basic cross section of the bar. 

2.4 WELDED SPLICES 

A. Welded splices shall be provided where shown and where approved by the 
CONSTRUCTION MANAGER. All welded splices of reinforcement steel shall develop a 
tensile strength which exceeds 125 percent of the yield strength of the reinforcement bars 
which are connected. 

B. All materials required to confonn the welded splices to the requirements of AWS D 1.4 shall 
be provided. 

2.5 EPOXY GROUT 

A. Epoxy for grouting reinforcing bars shall be specifically formulated for such application, for 
the moisture condition, application temperature, and orientation of the hole to be filled. 
Epoxy grout shall meet the requirements found in Section 03315. 

2.6 MANUFACTURERS 

A. Products of the type indicated, shall be manufactured by one of the following (or equal): 

1. Couplers: 

Lenton Form Saver by Erico Products 
Dowel Bar Splicer System by Dayton Superior. 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. All reinforcement steel, welded wire fabric, couplers, and other appurtenances shall be 
fabricated, and placed in accordance with the requirements of the Building Code and the 
supplementary requirements specified herein. 
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3.2 FABRICATION 

A. General: 

1. Reinforcement steel shall be accurately formed to the dimensions and shapes shown, 
and the fabricating details shall be prepared in accordance with ACI 315 and ACI 
318, except as indicated. Stirrups and tie bars shall be bent around a pin having a 
diameter not less than 1-1/2-inch for No. 3 bars, 2-inch for No. 4 bars, and 2-1/2-inch 
for No. 5 bars. Bends for other bars shall be made around a pin having a diameter 
not less than 6 times the bar diameter, except for bars larger than 1 inch, in which 
case the bends shall be made around a pin of 8 bar diameters. Bars shall be bent 
cold. 

2. The CONTRACTOR shall fabricate reinforcement bars for structures in accordance 
with bending diagrams, placing lists, and placing drawings. 

B. Fabricating Tolerances: Bars used for concrete reinforcement shall meet the following 
requirements for fabricating tolerances: 

1. Sheared length: ± 1 inch 
2. Depth of truss bars: + 0, - 1/2 inch 
3. Sthrups, ties, and spirals: ± 1/2 inch 
4. All other bends: ± 1 inch 

3.3 PLACING 

A. Reinforcement steel shall be accurately positioned and shall be supported and wired 
together to prevent displacement, using annealed iron wire ties or suitable clips at 
intersections. All reinforcement steel shall be supported by concrete, plastic or metal 
supports, spacers or metal hangers which are strong and rigid enough to prevent any 
displacement of the reinforcement steel. Where concrete is to be placed on the ground, 
supporting concrete blocks (or dobies) shall be used, in sufficient numbers to support the 
bars without settlement, but in no case shall such support be continuous. All concrete 
blocks used to support reinforcement steel shall be tied to the steel with wire ties which are 
embedded in the blocks. For concrete over fonnwork, the CONTRACTOR shall furnish 
concrete, metal, plastic, or other acceptable bar chairs and spacers. 

B. Limitations on the use of bar support materials shall be as follows. 

1. Concrete Dobies: Permitted at all locations except where architectural finish is 
required. 

2. Wire Bar Supports: Permitted only at slabs over dry areas, interior dry wall 
surfaces, and exterior wall surfaces. 

3. Plastic Bar Supports: Permitted at all locations except on grade. 

C. Tie wires shall be bent away from the forms in order to provide the specified concrete 
coverage. 
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D. Bars additional to those shown which may be found necessary or desirable by the 
CONTRACTOR for the purpose of securing reinforcement in position shall be provided by 
the CONTRACTOR at no additional cost to the OWNER. 

E. Unless otherwise specified, reinforcement placing tolerances shall be within the limits 
specified in Section 7 .5 of ACI 318 except where in conflict with the requirements of the 
CBC. 

F. Bars may be moved as necessary to avoid interference with other reinforcement steel, 
conduits, or embedded items. If bars are moved more than one bar diameter, or enough to 
exceed the above tolerances, the resulting anangement of bars shall be subject to the 
approval of the CONSTRUCTION MANAGER. 

G. Welded wire fabric reinforcement placed over horizontal forms shall be supported on slab 
bolsters. Slab bolsters shall be spaced not more than 30 inches on centers, shall extend 
continuously across the entire width of the reinforcement mat, and shall support the 
reinforcement mat in the plane indicated. 

H. Welded wire fabric placed over the ground shall be supported on wired concrete blocks 
(dobies) spaced not more than 3 feet on centers in any direction. The construction practice 
of placing welded wire fabric on the ground and hooking into place in the freshly placed 
concrete shall not be used. 

I. Epoxy coated reinforcing bars shall be stored, transported, and placed in such a manner as 
to avoid chipping of the epoxy coating. Non-abrasive slings made of nylon and similar 
materials shall be used. Specially coated bar supports shall be used. All chips or cracks in 
the epoxy coating shall be repaired with a compatible epoxy repair material prior to placing 
concrete. 

J. Accessories supporting reinforcing bars shall be spaced such that there is no deflection of 
the accessory from the weight of the supported bars. When used to space the reinforcing 
bars from wall fonns, the forms and bars shall be located so that there is no deflection of the 
accessory when the fonns are tightened into position. 

3.4 SPACING OF BARS 

A The clear distance between parallel bars (except in columns and between multiple layers of 
bars in beams) shall be not less than the nominal diameter of the bars nor less than 1-1/3 
times the maximum size of the coarse aggregate, nor less than one inch. 

B. Where reinforcement in beams or girders is placed in 2 or more layers, the clear distance 
between layers shall be not less than one inch. 

C. In columns, the clear distance between longitudinal bars shall be not less than 1-1/2 times 
the bar diameter, nor less than 1-1/2 times the maximum size of the coarse aggregate, nor 
less than 1-1/2 inches. 

D. The clear distance between bars shall also apply to the distance between a contact splice and 
adjacent splices or bars. 

3.5 SPLICING 

A. General: 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

184 I Page 



l. Reinforcement bar splices shall only be used at locations indicated. When it is 
necessary to splice reinforcement at points other than where shown, the character of 
the splice shall be as acceptable to the CONSTRUCTION MANAGER. 

B. Splices of Reinforcement: 

1. The length of lap for reinforcement bars, unless otherwise indicated, shall be in 
accordance with ACI 318. 

2. Laps of welded wire fabric shall be in accordance with the ACI 318. Adjoining sheets 
shall be securely tied together with No. 14 tie wire, one tie for each 2 running feet. 
Wires shall be staggered and tied in such a manner that they cannot slip. 

3. Splices in column spiral reinforcement, when necessary, shall be made by welding or 
by a lap of 1-1/2 turns. 

C. Bending or Straightening: Reinforcement shall not be straightened or rebent in a manner 
which will injure the material. Bars with kinks or bends not shown shall not be used. All 
bars shall be bent cold, unless otherwise permitted by the CONSTRUCTION MANAGER. 
No bars partially embedded in concrete shall be field-bent except as shown or specifically 
permitted by the CONSTRUCTION MANAGER. 

D. Couplers which are located at a joint face shall be a type which can be set either flush or 
recessed from the face as shown. The couplers shall be sealed during concrete placement to 
completely eliminate concrete or cement paste from entering. Couplers intended for future 
connections shall be recessed a minimum of 1/2 inch from the concrete surface. After the 
concrete is placed, the coupler shall be plugged with plastic plugs which have an 0-ring 
seal and the recess filled with sealant to prevent any contact with water or other con-osive 
materials. Threaded couplers shall be plugged. 

E. Unless indicated otherwise, mechanical coupler spacing and capacity shall match the 
spacing and capacity of the reinforcing shown for the adjacent section. 

F. Tack welding ofreinforcing bars is prohibited. 

3.6 CLEANING AND PROTECTION 

A. Reinforcement steel shall at all times be protected from conditions conducive to con-osion 
until concrete is placed around it. 

B. The surfaces of all reinforcement steel and other metalwork to be in contact with concrete 
shall be thoroughly cleaned of all dirt, grease, loose scale and rust, grout, mortar and other 
foreign substances iim11ediately before the concrete is placed. Where there is delay in 
depositing concrete, reinforcement shall be reinspected and, if necessary recleaned. 

3 .7 EMBEDMENT OF DRILLED REINFORCING STEEL DOWELS 

A. Hole Preparation: 
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1. The hole diameter shall be as recommended by the epoxy manufacturer but shall be 
no larger than 0.25 inch greater than the diameter of the outer surface of the 
reinforcing bar deformations. 

2. The depth of the hole shall be as recommended by the epoxy manufacturer to fully 
develop the bar but shall not be less than 12 bar diameters, unless noted otherwise. 

3. The hole shall be drilled by methods which do not interfere with the proper bonding 
of epoxy. 

4. Existing reinforcing steel in the vicinity of proposed holes shall be located prior to 
drilling. The location of holes to be drilled shall be adjusted to avoid drilling through 
or nicking any existing reinforcing bars. 

5. The hole shall be blown clean with clean, dry compressed air to remove all dust and 
loose particles. 

6. Epoxy shall be injected into the hole through a tube placed to the bottom of the hole. 
The tube shall be withdrawn as epoxy is placed but kept immersed to prevent 
formation of air pockets. The hole shall be filled to a depth that insures that excess 
material will be expelled from the hole during dowel placement. 

7. Dowels shall be twisted during insertion into the partially filled hole so as to 
guarantee full wetting of the bar surface with epoxy. The bar shall be inserted slowly 
enough to avoid developing air pockets. 

** END OF SECTION ** 
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SECTION 03280 - JOINTS IN SITEWORK CONCRETE 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing expansion joints, contact joints, and weakened 
plane joints in concrete pavement, sidewalk, curb and gutter. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
perfonnance of this WORK. 

l. Section 03100 Concrete Formwork 
2. Section 03310 Cast-in-Place Sitework Concrete 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Construction (SSPWC). 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. ASTMD 1751 Preformed Expansion Joint Fillers for Concrete Paving and 
Structural Construction (Non-extruding and Resilient Bituminous 
Types) 

2. ASTMD 994 Preformed Expansion Joint Filler for Concrete (Bituminous Type) 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Placement shop drawings showing the location and type of all joints. 

2. Catalog cuts and samples of the prefo1n1ed expansion joint filler material including 
complete product data. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

l. Manufacturer's certification indicating that the preformed expansion joint material meets or 
exceeds the requirements of these Specifications. 
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PART 2 -- PRODUCTS 

2.1 PREMOLDED JOINT FILLER 

A. Premolded joint filler shall be in conformance with SSPWC subsection 201-3.2 and shall be 
either Preformed Expansion Joint Filler (ASTM D994) or Nonextruding and Resilient Filler 
(ASTM D 1751) as indicated. 

2.2 STEEL BARS AND DOWELS 

A. Steel bars used in construction joints or contact joints shall confonn to SSPWC subsection 201-
2.2. 

2.3 CONCRETE CURING COMPOUND 

A. Curing compound shall comply with SSPWC subsection 201-4. 

PART 3--EXECUTION 

3.1 EXPANSION JOINTS 

A. Expansion joints in sitework concrete shall be constructed in accordance with SSPWC subsection 
302-6.5.3 except that the configuration of the joint shall be as indicated on the drawings. 

B. Expansion joints in concrete curbs, sidewalk and gutter shall comply with SSPWC subsection 
303-5.4.2 except that the joint configuration shall be as indicated on the drawings. 

3.2 CONSTRUCTION JOINTS 

A. Construction joints in sitework concrete shall comply with SSPWC subsection 302-6.5.2. 

3.3 WEAKENED PLANE JOINTS 

A. Weakened plane joints in sitework concrete shall comply with SSPWC subsection 302-6.5.4 
except that the configuration of the joint shall be as indicated on the drawings. 

B. Weakened plane joints in concrete curbs, sidewalks and gutters shall comply with SSPWC 
subsection 303-5.4.3 except that the joint configuration shall be as indicated on the drawings. 

3.4 CONTACT JOINTS 

A. Contact joints in concrete pavement shall be made by placing fresh concrete against hardened 
concrete. A moisture barrier consisting of curing compound confo1111ing to SSPWC subsection 
201-4 shall be applied to the face of any contact joint and allowed to d1y prior to placing fresh 
concrete against that joint face. This provision is also applicable to existing portland cement 
concrete pavement not constructed as part of the WORK perfonned under the contract. 
Application rate shall be as specified in SSPWC subsection 302-6.6 for the compound used. 

** END OF SECTION ** 
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SECTION 03290 - JOINTS IN CONCRETE STRUCTURES 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing the construction joints, contraction joints, 
expansion joints, and control joints in structural concrete, including waterstops, joint fillers, 
and joint sealants. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the specifications, not referenced below, shall also apply to the extent required for proper 
perfommnce of this WORK. 

I. Section 03100 Concrete Fonnwork 
2. Section 03121 Fom1liners for Architectural Concrete 
3. Section 03200 Reinforcement Steel 
4. Section 03300 Cast-in-Place Structural Concrete 
5. Section 03331 Cast-in-Place Architectural Concrete 
6. Section 03310 Cast-in-Place Sitework Concrete 
7. Section 07920 Sealants and Caulldng 
8. Section 07905 Joint Sealers 

1.3 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section. 

ASTMC920 
ASTMD412 
ASTMD624 
ASTMD 638 
ASTMD 746 

ASTMD 747 

ASTMD 1056 

ASTMD 1752 

ASTMD2240 
CRD-C572 
TT-S-00227E(3) 
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1.4 TYPES OF JOINTS 

A. Construction Joints: When fresh concrete is placed against a hardened concrete surface, the 
joint between the two pours is called a construction joint. Unless otherwise specified, all joints 
in water bearing members shall be provided with a waters top and/or sealant groove of the shape 
specified and shown. The surface of the first pour may also be required to receive a coating of 
bond breaker as shown. 

B. Contraction Joints: Contraction joints are similar to construction joints except that the fresh 
concrete shall not bond to the hardened surface of the first pour, which shall be coated with a 
bond breaker. The slab reinforcement shall be stopped 4-1/2 inches from the joint; which is 
provided with a sleeve-type dowel, to allow shrinkage of the concrete of the second pour. 
Waterstop and/or sealant groove shall also be provided when specified or shown. 

C. Expansion Joints: To allow the concrete to expand freely, a space is provided between the 
two pours, the joint shall be formed as shown. This space is obtained by placing a filler joint 
material against the first pour, which acts as a form for the second pour. Unless otherwise 
specified, all expansion joints in water bearing members shall be provided with a center-bulb 
type waterstop as shown. 

D. Premolded expansion joint material shall be installed with the edge at the indicated distance 
below or back from finished concrete surface, and shall have a slightly tapered, dressed, and 
oiled wood strip secured to or placed at the edge thereof during concrete placement, which shall 
later be removed to fonn space for sealing material. 

E. The space so formed shall be filled with a joint sealant material as indicated below. In order 
to keep the two walls or slab elements in line the joint shall also be provided with a sleeve-type 
dowel as shown. 

F. Control Joints: The function of the control joint is to provide a weaker plane in the concrete, 
where shrinkage cracks will probably occur. A groove, of the shape and dimensions shown, is 
formed or saw-cut in the concrete. This groove is afterward filled with a joint sealant material. 

1.5 SHOP DRAWINGS AND SAMPLES 

The following shall be submitted: 

A. Waterstops: Prior to production of the material required under this contract, qualification 
samples shall be Sllbmitted. Such samples shall consist of extrnded or molded sections of each 
size or shape to be used, and shall be accomplished so that the material and workmanship 
represents in all respects the material to be furnished under this contract. The balance of the 
material to be used under this contract shall not be produced until after the CONSTRUCTION 
MANAGER has reviewed the qualification samples. 

B. Waterstoil Samples: Prior to use of the waterstop material in the field, a sample of a fabricated 
mitered cross and a tee constructed of each size or shape of material to be used shall be 
submitted. These samples shall be fabricated so that the material and workmanship represent 
in all respects the fittings to be furnished under this contract. 
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C. Field samples of fabricated fittings (crosses, tees, etc.) will be selected at random by the 
CONSTRUCTION MANAGER for testing by a laboratory at the OWNER's expense. When 
tested, they shall have a tensile strength across the joints equal to at least 600 psi. 

D. Joint Sealant: Prior to ordering the sealant material, the CONTRACTOR shall submit 
sufficient data to show general compliance with the requirements of the Contract Documents. 
Submit sample of colored joint sealant(s) to match approved color of integrally colored cast­
in-place architectural concrete. 

E. Joint Location: The CONTRACTOR shall submit placement shop drawings showing the 
location and type of all joints for each structure. 

F. Certified test reports from the sealant manufacturer on the actual batch of material being 
. supplied indicating compliance with the above requirements shall be furnished before the 
sealant is used on the job. 

1.6 OWNER'S MANUAL 

A. Shipping Certification: The CONTRACTOR shall provide written certification from the 
manufacturer as an integral part of the shipping form, to show that all of the material shipped 
to this project meets or exceeds the physical property requirements of the Contract Documents. 
Supplier ce1iificates are not acceptable. 

1.7 SERVICES OF MANUFACTURER 

A. Before woi'k is commenced, the CONTRACTOR shall arrange for a representative of the 
sealant manufacturer to instrnct the crew doing the WORK on the proper methods of mixing 
and applying the sealant. 

B. When requested by the CONSTRUCTION MANAGER, the CONTRACTOR shall arrange for 
field technical assistance from the bentonite manufacturer. 

1.8 INSPECTION AND TESTING 

A. Waterstop Inspection: It is required that all waterstop field joints shall be subject to rigid 
inspection, and no such work shall be scheduled or started without having made prior 
arrangements with the CONSTRUCTION MANAGER to provide for the required inspections. 
Not less than 24 hours' notice shall be provided to the CONSTRUCTION MANAGER for 
scheduling such inspections. 

B. All field joints in waterstops shall be subject to rigid inspection for misalignment, bubbles, 
inadequate bond, porosity, cracks, offsets, and other defects which would reduce the potential 
resistance of the material to water pressure at any point. All defective joints shall be replaced 
with material which shall pass said inspection, and all faulty material shall be removed from 
the site and disposed of by the CONTRACTOR at its own expense. 

C. The following waterstop defects represent a partial list of defects which shall be grounds for 
rejection: 

1. Offsets at joints greater than 1/ 16-inch or 15 percent of material thickness, at any point, 
whichever is less. 
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2. Exterior crack at joint, due to incomplete bond, which is deeper than 1/16-inch or 15 
percent of material thiclmess, at any point, whichever is less. 

3. Any combination of offset or exterior crack which will result in a net reduction in the 
cross section of the waterstop in excess of 1/16-inch or 15 percent of material thickness 
at any point, whichever is less. 

4. Misalignment of joint which result in misalignment of the waterstop in excess of 1/2-inch 
in 10 feet. 

5. Porosity in the welded joint as evidenced by visual inspection. 

6. Bubbles or inadequate bonding which can be detected with a penknife test. (If, while 
prodding the entire joint with the point of a pen knife, the knife breaks through the outer 
portion of the weld into a bubble, the joint shall be considered defective.) 

D. Construction Joint Sealant: The CONTRACTOR shall prepare adhesion and cohesion test 
specimens as specified herein, at intervals of 5 working days while sealants are being installed. 

E. The sealant material shall show no signs of adhesive or cohesive fuilme when tested in 
accordance with the following procedure in laboratory and field tests: 

I. Sealant specimen shall be prepared between 2 concrete blocks (I-inch by 2-inch by 3-
inch). Spacing between the blocks shall be 1-inch. Coated spacers (2-inch by 1-1/2-inch 
by 1/2-inch) shall be used to insure sealant cross-sections of 1/2-inch by 2 inches with a 
width of 1-inch. 

2. Sealant shall be cast and cured according to manufacturer's reconnnendations except that 
curing period shall not exceed 24 hours. 

3. Fallowing curing period, the gap between blocks shall be widened to 1-1/2-inch. Spacers 
shall be used to maintain this gap for 24 hours prior to inspection for failure. 

1.9 GUARANTEE 

A. The CONTRACTOR shall provide a 5-year written guarantee of the entire sealant installation 
against faulty and/or incompatible materials and workn1anship, together with a statement that 
it agrees to repair or replace, to the satisfaction of the OWNER, at no additional cost to the 
OWNER, any such defective areas which become evident within said 5-year guarantee period. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. All joint materials specified herein shall be classified as acceptable for potable water use, by 
the Environmental Protection Agency, within 30 days of application. 
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2.2 PVC WATERSTOPS 

A. General: Waterstops shall be extruded from an elastomeric polyvinyl chloride compound 
containing the plasticizers, resins, stabilizers, and other materials necessary to meet the 
requirements of these Specifications. No reclaimed or scrap material shall be used. The 
CONTRACTOR shall obtain from the waterstop manufacturer and shall furnish to the 
CONSTRUCTION MANAGER for review, current test reports and a written ce11ification of 
the manufacturer that the material to be shipped to the job meets the physical requirements as 
outlined in the U.S. A1my Coq:is of Engineers Specification CRD-C572 and those listed herein. 

B. Flatstrip and Center-Bulb Waterstops: Flatstrip and center-bulb waterstops shall be as 
indicated; provided, that at no place shall the thickness of flat strip waterstops, including the 
center bulb type, be less than 3/8-inch. 

C. Multi-Rib Waterstops: Multi-rib waterstops, where required, shall be as indicated. 
Prefabricated joint fittings shall be used at all intersections of the ribbed-type waters tops. 

D. Other Types of ,vaterstops: When other types of waterstops, not listed above, are required, 
they shall be subjected to the same requirements as those listed herein. 

E. Waterstop Testing Requirements: When tested in accordance with the specified test 
standards, the waterstop material shall meet or exceed the following requirements: 

Physical Property, Sheet Material 

Tensile Strength-min (psi) 
Ultimate Elongation-min (percent) 
Low Temp Brittleness-max (degrees F) 
Stiffness in Flexure-min (psi) 

Accelerated Extraction (CRD-C572) 

Tensile Strength-min (psi) 
Ultimate Elongation-min (percent) 

Effect of Alkalies (CRD-C572) 

Change in Weight (percent) 
Change in Durometer, Shore A 

Finish Waterstop 

Tensile Strength-min (psi) 
Ultimate Elongation-min (percent) 

2.3 JOINT SEALANT 

1750 
350 
-35 
400 

1500 
300 

+0.25/-0. l 0 
+5 

1400 
280 

D 638, Type IV 
D 638, TypeN 
D746 
D747 

D 638, Type IV 
D 638, Type IV 

D2240 

D 638, Type IV 
D 638, Type IV 

A. Joint sealant shall be polyurethane polymer designed for bonding to concrete which is 
continuously submerged in water. No material will be acceptable which has an unsatisfactory 
history as to bond or durability when used in the joints of water retaining structures. 
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B. Joint sealant material shall meet the following requirements (73 degrees F and 50 percent R.H.): 

Work Life 

Time to Reach 20 Shore "A" Hardness 
(at 77 degrees F, 200 gr quantity) 

Ultimate Hardness (ASTM D 2240) 

Tensile Strength (ASTM D 412) 

Ultimate Elongation (AS1M D 412) 

Tear Resistance (Die C ASTM D 624) 

Color 

45 - 180 minutes 

24 hours, maximum 

20 - 45 Shore "A" 

200 psi, minimum 

400 percent, minimum 

7 5 pounds per inch of thickness, 
minimum 

Light Gray except color of sealant to 
match color of integrally-colored 
concrete at cast-in-place architectural 
concrete. 

C. All polyurethane sealants for waterstop joints in concrete shall conform to the following 
requirements: 

1. Sealant shall be 2-part polyurethane with the physical properties of the cured sealant 
conforming to or exceeding the requirements of ANSI/ASTM C 920 Type Mor Federal 
Specification TT-S-00227E(3) for 2-part material, as applicable. 

2. For vertical joints and overhead horizontal joints, only "non-sag" compounds shall be 
used; all such compounds shall conform to the requirements of ANSI/ASTM C 920 Class 
25, Grade NS, or Federal Specification TT-S-00227 E(3), Type II, Class A. 

3. For pla11e horizontal joints, the self-leveling compounds which meet the requirements of 
ANSI/ASTM C 920 Class 25, Grade P, or Federal Specification TT-S-00227E(3), Type 
I shall be used. For joints subject to either pedestrian or vehicular traffic, a compound 
providing non-tracking characteristics, and having a Shore "A" hardness range of 35 to 
45, shall be used. 

4. Prin1er materials, if recommended by the sealant manufacturer, shall conform to the 
printed recommendations of the sealant manufacturer. 

D. Sealants for non-waterstop joints in concrete shall confon11 to the requirements of Section 
07920. 

2.4 JOINT MATERIALS 

A. Bearing Pad: Bearing pad to be neoprene conforming to ASTM D 1752 Type I, 40 durometer 
hardness unless otherwise noted. 
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B. Neoprene Sponge: Sponge to be neoprene, closed-cell, expanded, conforming to ASTM D 
l 056, type RE-45-El, with a compression deflection, 25 percent deflection (limits), 119 to 168 
kPa ( 17 to 24 psi) minimum. 

C. Preformed Joint Filler: Preformed joint filler material for water retaining applications shall 
be of the preformed non-extruding type joint filler constructed of cellular neoprene sponge 
rubber or polyurethane of firm texture. Bituminous fiber type will not be permitted. All non­
extruding and resilient-type preformed expansion joint fillers shall conform to the requirements 
and tests set forth in ASTM D 1752 for Type I, except as otherwise specified herein. 

2.5 BACKING ROD 

A. Backing rod shall be an extruded closed-cell, polyethylene foam rod. The material shall be 
compatible with the joint sealant material used and shall have a tensile strength of not less than 
40 psi and a compression deflection of approximately 25 percent at 8 psi. The rod shall be 1/8-
inch larger in diameter than the joint width except that a one-inch diameter rod shall be used 
for a 3/4-inch wide joint. 

2.6 BOND BREAKER 

A. Bond breaker shall contain a fugitive dye so that areas of application will be readily 
distinguishable. 

2.7 BENTONITE WATERSTOP 

A. Where called for, bentonite type waterstop, which shall expand in the presence of water to form 
a watertight joint seal without damaging the concrete in which it is cast, shall be provided. 

B. The bentonite waterstop shall be composed of75 percent bentonite. The balance of the material 
shall be butyl rubber-hydrocarbon with less than 1.0 percent volatile matter. The waterstop 
shall contain no asbestos fibers or asphaltics. 

C. The manufacturer's rated application temperature range shall be from 5 to 125 degrees F. The 
service temperature range shall be from -40 to 212 degrees F. 

D. The cross sectional dimensions of the unexpanded waterstop shall be one inch by 3/4-inch. 

E. The waterstop. shall be provided with an adhesive backing which will provide excellent 
adhesion to concrete surfaces. 

2.8 SLIP DOWELS 

A. Slip dowels in joints shall be A36 smooth epoxy-coated bars, confonning to ASTM A 775. 

2.9 PVC TUBING 

A. PVC tubing in joints shall be Sch. SDR 13.5, conforming to ASTM D 2241. 

2.10 MANUFACTURERS 

A. Products shall be manufactured by one of the following (or equal): 
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1. Flatstrip and Center-Bulb Waterstops: 

Kirkhill Rubber Company 
Progress Unlimited, Incorporated 
Greenstreak Plastic Products Company 

2. Multi-Rib Waterstops: 

Progress Unlimited, Incorporated 
Greenstreak Plastic Products Company 

3. Sealants: 

Permapol RC-270 by Products Research 
Elastothane 227R by Pacific Polymers 
Sikaflex 2C by Sika Corporation 

4. Bond Breaker: 

Super-Lift J-6 WB by Dayton Superior 

PART 3 -- EXECUTION 

3.1 WATERSTOPS-GENERAL 

A. Waterstops of the type specified herein shall be embedded in the concrete across joints as 
shown. All waterstops shall be fully continuous for the extent of the joint. Splices necessary 
to provide such continuity shall be accomplished in confonnance to printed instmctions of 
manufacturer of the waterstops. The CONTRACTOR shall take suitable precautions and 
means to support and protect the waters tops during the progress of the work and shall repair or 
replace at its own expense any waterstops damaged during the progress of the work. All 
waterstops shall be stored so as to permit free circulation of air around the waterstop material. 

B. When any waterstop is installed in the concrete on one side of a joint, while the other half or 
portion of the waterstop remains exposed to the atmosphere for more than 2 days, suitable 
precautions shall be taken to shade and protect the exposed waterstop from direct rays of the 
sun during the entire exposure and until the exposed portion of the waterstop is embedded in 
concrete. 

3.2 SPLICES IN WATERSTOPS 

A. Splices in waterstops shall be performed by heat sealing the adjacent waterstop sections in 
accordance with the manufacturer's printed recommendations. It is essential that: 

1. The material not be damaged by heat sealing. 
2. The splices have a tensile strength of not less than 60 percent of the unspliced materials 

tensile strength. 
3. The continuity of the waterstop ribs and of its tubular center axis be maintained. 
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B. Butt joints of the ends of 2 identical waterstop sections may be made while the material is in 
the forms. 

C. All joints with waterstops involving more than 2 ends to be jointed together, and all joints 
which involve an angle cut, alignment change, or the joining of 2 dissimilar waters top sections 
shall be prefabricated by the CONTRACTOR prior to placement in the forms, allowing not 
less than 24-inch long strips of waterstop material beyond the joint. Upon being inspected and 
approved, such prefabricated waterstop joint assemblies shall be installed in the forms and the 
ends of the 24-inch strips shall be butt welded to the straight run portions of waters top in place 
in the forms. 

D. Where a centerbulb waterstop intersects and is jointed with a non-centerbulb waterstop, care 
shall be taken to seal the end of the centerbulb, using additional PVC material if needed. 

3.3 JOINT CONSTRUCTION 

A. Setting Waterstops: In order to eliminate faulty installation that may result in joint leakage, 
particular care shall be taken of the correct positioning of the waterstops during installation. 
Adequate provisions must be made to suppoti and anchor the waterstops during the progress 
of the WORK and to insure the proper embedment in the concrete. The symmetrical halves of 
the waterstops shall be equally divided between the concrete pours at the joints. The center 
axis of the waterstops shall be coincident with the joint openings. Maximum density and 
imperviousness of the concrete shall be insured by thoroughly working it in the vicinity of all 
joints. 

B. In placing flat-strip waterstops in the fom1s, means shall be provided to prevent them from 
being folded over by the concrete as it is placed. Unless otherwise shown, all waterstops shall 
be held in place with light wire ties on 12-inch centers which shall be passed through the edge 
of the waterstop and tied to the curtain of reinforcing steel. Horizontal waterstops, with their 
flat face in a vertical plane, shall be held in place with continuous supports to which the top 
edge of the waterstop shall be tacked. In placing concrete around horizontal waterstops, with 
their flat face in a horizontal plane, concrete shall be worked under the waterstops by hand so 
as to avoid the formation of air and rock pockets. 

C. In placing centerbulb waterstops in expansion joints, the centerbulb shall be centered on the 
joint filler material. Waterstop in vertical wall joints shall stop 6 inches from the top of the wall 
where such waterstop does not connect with any other waterstop and is not to be connected to 
for a future concrete placement. 

D. Joint Location: Construction joints, and other types of joints, shall be provided where shown. 
When not shown, construction joints shall be provided at 25-foot maximum spacing for all 
concrete construction, unless noted otherwise. The location of all joints, of any type, shall be 
submitted to the CONSTRUCTION MANAGER for acceptance. 

E. Joint Preparation: Special care shall be used in preparing concrete surfaces at joints where 
bonding between 2 sections of concrete is required. Unless othenvise shown, such bonding 
will be required at all horizontal joints in walls. Surfaces shall be prepared in accordance with 
the requirements of Section 03300. Except on horizontal wall construction joints, wall to slab 
joints or where otherwise shown or specified, at all joints where waterstops are required, the 
joint face of the first pour shall be coated with a bond breaker as specified herein. 
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F. Construction Joint Sealant: Construction joints in water-bearing floor slabs, and elsewhere 
as shown, shall be provided with tapered grooves which shall be filled with a construction joint 
sealant. The material used for fom1ing the tapered grooves shall be left in the grooves until 
just before the grooves are cleaned and filled with joint sealant. After removing the fonns from 
the grooves, all laitance and fins shall be removed, and the grooves shall be sand-blasted. The 
grooves shall be allowed to become thoroughly dry, after which they shall be blown out; 
immediately thereafter, they shall be primed, bond breaker tape placed in the bottom of the 
groove, and filled with the construction joint sealant. The primer used shall be supplied by the 
same manufacturer supplying the sealant. No sealant will be pen11itted to be used without a 
primer. Care shall be used to completely fill the sealant grooves. Areas designated to receive 
a sealant fillet shall be thoroughly cleaned, as outlined for the tapered grooves, prior to 
application of the sealant. 

G. The primer and sealant shall be placed strictly in accordance with the printed recommendations 
of the manufacturer, taking special care to properly mix the sealant prior to application. The 
sides of the sealant groove shall not be coated with bond breaker, curing compound, or any 
other substance which would interfere with proper bonding of the sealant. All sealant shall 
achieve final cure at least 7 days before the strncture is filled with water. 

H. All sealant shall be installed by a competent waterproofing specialty contractor who has a 
successful record of performance in similar installations. 

I. Thorough, uniform mixing of 2-part, catalyst-cured materials is essential; special care shall be 
taken to properly mix the sealer before its application. 

J. Any joint sealant which, after the manufacturer's recommended curing time for the job 
conditions of the WORK hereunder, fails to fully and properly cure shall be completely 
removed; the groove shall be thoroughly sandblasted to remove all traces of the uncured or 
partially cured sealant and primer, and shall be re-sealed with the specified joint sealant. All 
costs of such removal, joint treatment, re-sealing, and appurtenant work shall be at the expense 
of the CONTRACTOR. 

K. Bentonite Waterstop: 

1. Where a bentonite waterstop is called for, it shall be installed with the manufacturer's 
instructions and recommendations; except, as modified herein. 

2. Bentonite waterstop shall only be used where complete confinement by concrete is 
provided. Bentonite waterstop shall not be used in expansion or contraction joints nor in 
the first 6 inches of any intersecting joint. 

3. The bentonite waters top shall be located as near as possible to the center of the joint and 
it shall be continuous around the entire joint. The minimum distance from the edge of 
the waterstop to the face of the member shall be 5 inches. 

4. Where the thickness of the concrete member to be placed on the bentonite waterstop is 
less than 12 inches, the waterstop shall be placed in grooves fon11ed or ground into the 
concrete. The groove shall be at least 3/4 inch deep and 1-1/4 inches wide. When placed 
in the groove, the minimum distance from the edge of the waterstop to the face of the 
member shall be 2.5 inches. 
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5. Where a bentonite waterstop is used in combination with PVC waterstop, the bentonite 
waters top shall overlap the PVC waterstop for a minimum of 6 inches and shall be placed 
in contact with the PVC waterstop. 

6. The bentonite waterstop shall not be placed when the temperature of the waterstop 
material is below 40 degrees F. The waterstop material may be warmed so that it shall 
remain above 40 de&rrees F during placement; however, means used to warm the material 
shall in no way harm the material or its properties. The waterstop shall not be installed 
where the air temperature falls outside the manufacturer's reco1mnended range. 

7. The concrete surface under the bentonite waterstop shall be smooth and uniform. The 
concrete shall be ground smooth if needed. Alternately, the bentonite waterstop shall be 
bonded to the surface using an epoxy grout which completely fills all voids and 
irregularities beneath the waterstop material. Prior to installation, the concrete surface 
shall be wire brushed to remove any laitance or other materials that may interfere with 
the bonding of epoxy. 

8. The bentonite waterstop shall be seemed in place with concrete nails and washers at 12-
inch maximum spacing. This shall be in addition to the adhesive backing provided with 
the waterstop. 

** END OF SECTION** 
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SECTION 03300- CAST-IN-PLACE STRUCTURAL CONCRETE 

PART 1. -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing finished cast-in-place structural concrete 
including fanning, mixing, placing, curing, repairing, and finishing. 

B. The following types of concrete shall be covered in this Section: 

1. Structural Concrete: Concrete to be used in all cases except where indicated otherwise. 

2. Lean Concrete: Concrete to be used for thrust blocks, pipe tTench cut-off blocks and 
cradles, where the preceding items are indicated as unreinforced. Lean concrete shall be 
used as protective cover for dowels intended for future connection. 

C. The term "hydraulic structure" used in these specifications shall refer to environmental 
engineering concrete structures for the containment, treatment, or transmission of water, 
wastewater, or other fluids. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 03100 Concrete Formwork 
2. Section 03121 Formliners for Architectural Concrete 
3. Section 03200 Reinforcement Steel 
4. Section 03290 Joints in Concrete Structures 
5. Section 03315 Grout 
6. Section 03331 Cast-in-place Architectural Concrete 
7. Section 03350 Concrete Finishing 
8. Section 07920 Sealants and Caulldng 
9. Section 09970 Concrete Floor Sealer 

1.3 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section. 

B. Federal Specifications: 

UU-B-790A (Int.Amd. 1) 

C. Commercial Standards: 

Building Paper, Vegetable Fiber (Kraft, Waterproofed, Water 
Repellant and Fire Resistant). 
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ACI 117 
ACI 214 

ACI 301 
ACI309 
ACI 315 
ACI 318 
ACI 350 

ASTMC 31 

ASTMC33 
ASTMC 39 

ASTMC40 

ASTMC 88 

ASTMC94 
ASTM C 131 

ASTM C 143 
ASTMC 150 
ASTMC 157 

ASTMC 172 
ASTM C 192 

ASTMC260 
ASTMC289 

ASTMC309 

ASTMC494 
ASTMC 535 

ASTM C 1077 

ASTMD 175 

ASTMD2419 

ASTM E 119 

Standard Tolerances for Concrete Construction and Materials· 
Recommended Practice for Evaluation of Strength Test 
Results of Concrete 
Specifications for Structural Concrete for Buildings 
Consolidation of Concrete 
Details and Detailing of Concrete Reinforcement 
Building Code Requirements for Structural Concrete 
Code Requirements for Environmental Engineering Concrete 
Structures 
Practices for Making and Curing Concrete Test Specimens in 
the Field 
Specification for Concrete Aggregates 
Test Method for Compressive Strength of Cylindrical 
Concrete Specimens 
Test Method for Organic Impurities in Fine Aggregates for 
Concrete 
Test Method for Soundness of Aggregates by Use of Sodium 
Sulfate or Magnesium Sulfate 
Specification for Ready-Mixed Concrete 
Test Method for Resistance to Degradation of Small-Size 
Coarse Aggregate by Abrasion and Impact in the Los Angeles 
Machine 
Test Method for Slump of Portland Cement Concrete 
Specification for Portland Cement 
Test Method for Length Change of Hardened Hydraulic 
Cement Mortar and Concrete 
Standard Method of Sampling Freshly Mixed Concrete 
Method of Making and Curing Concrete Test Specimens in 
the Laboratory 
Specification for Air-Entraining Admixtures for Concrete 
Test Method for Potential Reactivity of Aggregates (Chemical 
Method) 
Specifications for Liquid Membrane-Forming Compounds for 
Curing Concrete 
Specification for Chemical Admixtures for Concrete 
Test Method for Resistance to Degradation of Large-Size 
Coarse Aggregate by Abrasion and Impact in the Los Angeles 
Machine 
Standard Practice for Laboratories Testing Concrete and 
Concrete Aggregates for use in Construction & Criteria for 
Laboratory Evaluation 
Specification for Preformed Expansion Joint Fillers for 
Concrete Paving and Structural Construction (Non-extruding 
and Resilient Bituminous Types) 
Test Method for Sand Equivalent Value of Soils and Fine 
Aggregate 
Method for Fire Tests of Building Construction and Materials 
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1.4 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Mix Designs: Prior to beginning the WORK and within 14 days of the notice to proceed, 
preliminary concrete mix designs which shall show the proportions and gradations of all 
materials proposed for each class and type of concrete. The mix designs shall be checked 
by an independent testing laboratory acceptable to the CONSTRUCTION MANAGER. 
All costs related to such checking shall be borne by the CONTRACTOR. 

2. Provide the following submittals in accordance with ACI-301: 

a. Mill tests for cement. 
b. Admixture certification. Chloride ion content must be included. 
c. Aggregate gradation and certification. 
d. Materials and methods for curing. 

3. Certified Delivery Tickets: Where ready-mix concrete is used, the CONTRACTOR 
shall provide certified weighmaster delivery tickets at the time of delivery of each load 
of concrete. CONTRACTOR'S certificate with each delivery ticket shall show the public 
weighmaster's signature, and the total quantities, by weight of cement, sand, each class 
of aggregate, admixtures, and the amounts of water in the aggregate and added at the 
batching plant as well as the amount of water allowed to be added at the site for the 
specific design mix. Each certificate shall, in addition, state the mix number, total yield 
in cubic yards, and the time of day, to the nearest minute, corresponding to when the 
batch was dispatched, when it left the plant, when it arrived at the job, the time that 
unloading began, and the time that unloading was fmished. 

1.5 CONCRETE CONFERENCE 

A. A meeting to review the detailed requirements of the CONTRACTOR's proposed concrete 
design mixes and to determine the procedures for producing proper concrete construction shall 
be held no later than 14 days after the notice to proceed. 

B. All parties involved in the concrete work shall attend the conference, including the following: 

CONTRACTO R's representative 
Independent Testing laboratory representative 
Concrete subcontractor 
Reinforcing steel subcontractor and detailer 
Concrete supplier 
Admixture manufacturer's representative 

C. The conference shall be held at a mutually agreed upon time and place. The CONSTRUCTION 
MANAGER shall be notified no less than 5 days prior to the date of the conference. 

1.6 TESTING 

A. General 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E. Technicals (Rev. Aug. 2016) 

202 I Page 



I. Tests on component materials and for compressive strength and shrinkage of concrete 
will be performed as specified herein. Test for detennining slump will be in accordance 
with the requirements of ASTM C 143. 

2. The cost of all laboratory tests on cement, aggregates, and concrete, will be borne by the 
OWNER. However, the CONTRACTOR shall be charged for the cost of any additional 
tests and investigation on work performed which does not meet the specifications. The 
laboratory must meet or exceed the requirements of ASTM C 1077. 

3. Concrete for testing shall be supplied by the CONTRACTOR at no cost to the OWNER, 
and the CONTRACTOR shall provide assistance to the CONSTRUCTION MANAGER 
in obtaining samples, and disposal and cleanup of excess material. 

B. Field Compression Tests: 

1. Compression test specin1ens will be taken during construction from the first placement 
of each class of concrete specified herein and at intervals thereafter as selected by the 
CONSTRUCTION MANAGER to insure continued compliance with these 
specifications. Each set of test specimens will be a 1ninimum of 4 cylinders. 

2. Compression test specimens for concrete will be made and cured in accordance with 
ASTM C 31. Specimens will be 6-inch diameter by 12-inch high cylinders. 

3. Compression tests will be performed in accordance with ASTM C 39. One test cylinder 
will be tested at 7 days and 2 at 28 days. The remaining cylinder will be held to verify 
test results, if needed. 

C. Evaluation and Acceptance of Concrete: 

1. Evaluation and acceptance of the compressive strength of concrete shall be according to 
the requirements of ACI 318, Chapter 5 "Concrete Quality," and as specified herein. 

2. A statistical analysis of compression test results will be performed according to the 
requirements of ACI 214. The standard deviation of the test results shall not exceed 640 
psi. 

3. If any concrete fails to meet these requirements, immediate corrective action shall be 
taken to increase the compressive strength for all subsequent batches of the type of 
concrete affected. 

4. When the standard deviation of the test results exceeds 640 psi, the average strength for 
which the mix is designed shall be increased by an amount necessary to satisfy the 
statistical requirement that the probability of any test being more than 500 psi below or 
the average of any 3 consecutive tests being below the specified compressive strength is 
1 in 100. The required average strength shall be calculated by Criterion No. 3 of ACI 214 
using the achml standard of deviation. 

5. All concrete which fails to meet the ACI requirements and these specifications, is subject 
to removal and replacement at no additional cost to the OWNER. 
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D. Shrinkage Tests: 

1. Drying shrinkage tests will be made for the trial batch indicated below, the first placement 
of each class of concrete, and during construction to insure continued compliance with 
these Specifications. 

2. Drying shrinkage specimens shall be 4-inch by 4-inch by 11-inch prisms with an effective 
gauge length of 10 inches, fabricated, cured, dried and measured in accordance with 
ASTM C 157 modified as follows: specimens shall be removed from molds at an age of 
23 ±1 hours after trial batching, shall be placed immediately in water at 70 degrees F ±3 
degrees F for at least 30 minutes, and shall be measured within 30 mmutes thereafter to 
determine original length and then submerged in saturated lime water at 73 degrees F ±3 
degrees F. Measurement to determine expansion expressed as a percentage of original 
length shall be made at age 7 days. This length at age 7 days shall be 1he base length for 
drying shrinkage calculations ("O" days drying age). Specimens then shall be stored 
immediately in a humidity control room maintained at 73 degrees F ±3 degrees F and 50 
percent ±4 percent relative humidity for the remainder of the test. Measurements to 
determine shrinkage expressed as percentage of base length shall be made and reported 
separately for 7, 14, 21, and 28 days of drying after 7 days of moist curing. 

3. The drying shrinkage deformation of each specimen shall be computed as the difference 
between the base length (at "O" days drying age) and the length after drying at each test 
age. The average drying shrinkage defonnation of the specimens shall be computecl to 
the nearest 0.0001 inch at each test age. If the drying shrinkage of any specimen departs 
from the average of that test age by more than 0.0004-inch, the results obtained from that 
specimen shall be disregarded. Results of the shrinkage test shall be repmted to the 
nearest 0.001 percent of shrinkage. Compression test specimens shall be taken in each 
case from the same concrete used for preparing drying shrinkage specimens. These tests 
shall be considered a part of the nonnal compression tests for the prQ.ject. Allowable 
shrinkage limitations shall be as indicated below. 

E. Construction Tolerances: The CONTRACTOR shall set and maintain concrete forms and 
perform finishing operations so as to ensure that the completed work is within the tolerances 
specified herein. Surface defects and irregularities are defined as fmishes and are to be 
distinguished from tolerances. Tolerance is the specified permissible variation from lines, 
grades, or dimensions shown. Where tolerances are not stated in the specifications, permissible 
deviations will be in accordance with ACI 11 7. 

1. The following construction tolerances are hereby established and apply to finished walls 
and slab unless otherwise shown: 
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Item Tolerance 
Variation of the constructed linear outline from In 10 feet: 1/4-inch; 
the established position in plan. In 20 feet or more: 1/2-inch 
Variation from the level or from the grades shown. In IO feet: 1/4-inch; 

In 20 feet or more: 1/2-inch 
Variation from the plumb In 10 feet: 1/4-inch; 

In 20 feet or more: 1/2-inch 
Variation in the thiclmess of slabs and walls. Minus 1/4-inch; 

Plus 1/2-inch 
Variation in the locations and sizes of slabs and Plus or minus 1/4-inch 
wall openings 

PART 2. -- PRODUCTS 

2.1 CONCRETE MATERIALS 

A. General: 

1. All materials specified herein shall be classified as acceptable for potable water use by 
the Environmental Protection Agency within 30 days of application. 

2. Materials shall be delivered, stored, and handled so as to prevent damage by water or 
breakage. Only one brand of cement shall be used. Cement reclaimed from cleaning 
bags or leaking containers shall not be used. All cement shall be used in the sequence of 
receipt of shipments. 

B. All materials furnished for the work shall comply with the requirements of Sections 201, 203, 
and 204 of ACI 301, as applicable. 

C. Storage of materials shall conform to the requirements of Section 205 of ACI 301. 

D. Materials for concrete shall confon11 to the following requirements: 

I. Cement shall be standard brand Portland cement confonning to ASTM C 150 for Type II 
or Type V, including Table lA optional requirements. A minimum of 85 percent of 
cement by weight shall pass a 325 screen. A single brand of cement shall be used 
throughout the work, and prior to its use, the brand shall be acceptable to the 
CONSTRUCTION MANAGER. The cement shall be suitably protected from exposure 
to moisture until used. Cement that has become lumpy shall not be used. Sacked cement 
shall be stored in such a manner so as to permit access for inspection and sampling. 
Certified mill test reports, including fineness, for each shipment of cement to be used 
shall be submitted to the CONSTRUCTION MANAGER if requested regarding 
compliance with these Specifications. 

2. Water for mixing and curing shall be potable, clean, and free from objectionable 
quantities of silty organic matter, alkali, salts and other impurities. The water shall be 
considered potable, for the purposes of this Section only, if it meets the requirements of 
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the local governmental agencies. Agricultural water with high total dissolved solids ( over 
1000 mg/1 TDS) shall not be used. 

3. Aggregates shall be obtained from pits acceptable to the CONSTRUCTION M_ANAGER, 
shall be non-reactive, and shall conform to ASTM C 33. Maximum size of coarse 
aggregate shall be as specified herein. Lightweight sand for fine aggregate will not be 
permitted. 

a. Coarse aggregates shall consist of clean, hard, durable gravel, crushed gravel, 
crushed rock or a combination thereof The coarse aggregates shall be prepared 
and handled in two or more size groups for combined aggregates with a maximum 
size greater than 3/4-inch. When the aggregates are proportioned for each batch 
of concrete the two size groups shall be combined. See the requirements below 
for the use of the size groups. 

b. Fine aggregates shall he natural sand or a combination of natural and manufactured 
sand that are hard and durable. When tested in accordance with ASTM D2419, 
the sand equivalency shall not be less than 75 percent for an average of three 
samples, nor less than 70 percent for an individual test. Gradation of fine aggregate 
shall conform to ASTM C 33, with 15 to 30 percent passing the number 50 screen 
and 5 to 10 percent passing the number l 00 screen. The fineness modulus of sand 
used shall not be over 3.00. 

c. Combined aggregates shall be well graded from coarse to fine sizes, and shall be 
unifo1mly graded between screen sizes to produce a concrete that has optimum 
workability and consolidation characteristics. Where a trial batch is required for a 
mix design, the final combined aggregate gradations will be established during the 
trial batch process. 

d. When tested in accordance with ASTM C 289, the ratio of silica released to 
reduction in alkalinity shall not exceed 1.0. 

e. When tested in accordance with ASTM C 40, the fine aggregate shall produce a 
color in the supernatant liquid no darker than the reference standard color solution. 

f. When tested in accordance with ASTM C 131 or ASTM C 535, the coarse 
aggregate shall show a loss not exceeding 42 percent after 500 revolutions, or 10.5 
percent after 100 revolutions. 

g. When tested in accordance with ASTM C 88, the loss resulting after five cycles 
shall not exceed 10 percent for fine or coarse aggregate when using sodium sulfate. 

4. Ready-mix concrete shall conform to the requirements of ASTM C 94. 

5. Admixtures: All admixtures shall be compatible and by a single manufacturer capable 
of providing qualified field service representation. Admixtures shall be used in 
accordance with manufacturer's recommendations. If the use of an admixture is 
producing an inferior end result, the CONTRACTOR shall discontinue use of the 
admixture. Admixtures shall not contain thiocyanates nor more than 0.05 percent 
chloride ion, and shall be non-toxic after 30 days. 
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a. Air-entraining agent meeting the requirements of ASTM C 260 shall be used. 
Sufficient air-entraining agent shall be used to provide a total air content of 3 to 5 
percent. The OWNER reserves the right, at any time, to sample and test the air­
entraining agent received on the job by the CONTRACTOR. The air-entraining 
agent shall be added to the batch in a portion of the mixing water. The solution 
shall be batched by means of a mechanical batcher capable of accurate 
measurement. Air content shall be tested at the point of placement 

b. Set controlling and water reducing admixtures: Admixtures may be added at the 
CONTRACTOR's option to control the set, effect water reduction, and increase 
workability. The addition of an admixture shall be at the CONTRACTOR's 
expense. The use of an admixture shall be subject to acceptance by the 
CONSTRUCTION MANAGER. Concrete containing an admixture shall be first 
placed at a location determined by the CONSTRUCTION MANAGER. 
Admixtures specified herein shall conform to the requirements of ASTM C 494. 
The required quantity of cement shall be used in the mix regardless of whether or 
not an admixture is used. 

(1) Concrete shall not contain more than one water reducing admixture. 
Concrete containing an admixture shall be first pl:a",ed at a location 
determined by the CONSTRUCTION MANAGER. 

(2) Set controlling admixture shall be either with or without water-reducing 
properties. Where the air temperature at the time of placement is expected 
to be consistently over 80 degrees F, a set retarding admixture shall be 
used. 

(3) Normal range water reducer shall conform to ASTM C 494, Type A. The 
quantity of admixture used and the method of mixing shall be in 
accordance with the Manufacturer's instructions and recommendations. 

(4) High range water reducer shall confonn to ASTM C 494, Type For G. 
High range water reducer shall be added to the concrete after all other 
ingredients have been mixed and initial slump has been verified. No more 
than 14 ounces of water reducer per sack of cement shall be used. Water 
reducer shall be considered as part of the mixing water when calculating 
water cement ratio. 

(5) If the high range water reducer is added to the concrete at the job site, it 
may be used in conjunction with the same water reducer added at the batch 
plant. Concrete shall have a slump of3 inches+/- 1/2-inchprior to adding 
the high range water reducing admixture at the job site. The high range 
water reducing admixture shall be accurately measured and pressure 
injected into the mixer as a single dose by a knowledgeable technician. A 
standby system shall be provided and tested prior to each day's operation 
of the job site system. 

(6) Concrete shall be mixed at mixing speed for a minimum of 30 mixer 
revolutions after the addition of the high range water reducer. 
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(7) Flyash shall not be used. 

2.2 CUR1NG MATERIALS 

A. Materials for curing concrete as specified herein shall conform to the following requirements 
andASTM C 309: 

1. All curing compounds shall be white pigmented, resin based; Sodium silicate compounds 
shall not be allowed. Only water based resin curing compounds shall be used. 

2. Polyethylene sheet for use as concrete curing blanket shall be white, and shall have a 
nominal thickness of 6 mils. The loss of moisture when determined in accordance with 
the requirements of ASTM C 156 shall not exceed 0.055 grams per square centimeter of 
surface. 

3. Polyethylene-coated waterproof paper sheeting for use as concrete curing blanket shall 
consist of white polyethylene sheeting free of visible defects, uniform in appearance, 
having a nominal thickness of 2 mils and permanently bonded to waterproof paper 
conforming to the requirements of Federal Specification UU-B-790A (Int. Amd. 1 ). The 
loss of moisture, when detennined in accordance with the requirements of ASTM C 156, 
shall not exceed 0.055 gram per square centimeter of surface. 

4. Polyethylene-coated burlap for use as concrete curing blanket shall be 4-mil thick, white 
opaque polyethylene film impregnated or extruded into one side of the burlap. Burlap 
shall weigh not less than 9 ounces per square yard. The loss of moisture, when 
determined in accordance with the requirements of ASTM C 156, shall not exceed 0.055 
grams per square centimeter of surface. 

5. Curing mats for use in Curing Method 6 as specified herein, shall be heavy shag rugs or 
carpets or cotton mats quilted at 4 inches on center. Curing mats shall weigh a minimum 
of 12 ounces per square yard when dry. 

2.3 NON-WATERSTOP J01NTMATERIALS 

A. Materials for non-waterstop joints in concrete shall conform to the following requirements: 

1. Prefonned joint filler for non-water retaining applications shall be a non-extruding, 
resilient, bituminous type conforming to the requirements of ASTM D 1751. 

2. Elastomeric joint sealer shall conform to the requirements of Section 07920. 

3. Mastic joint sealer shall be a material that does not contain evaporating solvents; that will 
tenaciously adhere to concrete surfaces; that will remain permanently resilient and 
pliable; that will not be affected by continuous presence of water and will not in any way 
contaminate potable water; and that will effectively seal the joints against moisture 
infiltration even when the joints are subject to movement due to expansion and 
contraction. The sealer shall be composed of special asphalts or similar materials blended 
with lubricating and plasticizing agents to fonn a tough, durable mastic substance 
containing no volatile oils or lubricants. 
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2.4 MISCELLANEOUS MATERIALS 

A. Dampproofing agent shall be an asphalt emulsion. 

B. Bonding agents shall be epoxy adhesives. 

2.5 CONCRETE DESIGN REQUIREMENTS 

A. General: Concrete shall be composed of cement, admixtures, aggregates and water. These 
materials shall be of the qualities specified. The exact proportions in which these materials are 
to be used for different parts of the work will be detennined during the trial batch. In general, 
the mix shall be designed to produce a concrete capable of being deposited so as to obtain 
maximum density and minimum shrinkage m1d, where deposited in forms, to have good 
consolidation properties and maximum smoothness of surface. In 1nix designs, the percentage 
of sand of the total weight of fine and coarse aggregate shall not exceed 41 for hydraulic 
structures or 50 for all other structures, unless noted otherwise. The aggregate gradations shall 
be formulated to provide fresh concrete that will not promote rock pockets around reinforcing 
steel or embedded items. The proportions shall be changed whenever necessary or desirable 
to meet the required results at no additional cost to the OWNER. All changes shall be su~ject 
to review by the CONSTRUCTION MANAGER. 

Water-Cement Ratio and Compressive Strength: The 1nini111um compressive strength and 
cement content of concrete shall be not less than that specified in the following tabulation. 

Min 28-Day 
Compr. 

TypeofWork Strength 
(osi) 

Structural Concrete: 
Roof, floor slabs, 4,000 
columns, walls and all 
other concrete items not 
specified elsewhere 
12" and thicker walls, 4,000 
slabs on grade and 
footings. (optional) 
Pea Gravel Mix. Thin 4,000 
sections and areas with 
congested reinforcing, at 
the CONTRACTOR'S 
option and with the 
written approval of the 
CONSTRUCTION 
MANAGER for the 
specific location. 
Maximum fine aggregate 
50% by weight of 
aggregate. 
Lean concrete 2,000 
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1 611 0.45 

1-1/2 611 0.45 

3/8 752 0.40 

1 376 0.60 
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Min28-Day Max Size Minimum MaxW/C 
Compr. Aggregate Cement 11er Ratio (by 

Type of Work Strength (in) cu yd (lbs) weight) 
(psi) 

Note: The CONTRACTOR is cautioned that the limiting parameters specified above are 
not a mix design. Additional cement or water reducing agent may be required to achieve 
workability demanded by the CONTRACTOR'S construction methods and aggregates. 
The CONTRACTOR is responsible for any costs associated with famishing concrete with 
the required workability. 

B. Adjustments to Mix Design: The mixes used shall be changed whenever such change is 
necessary or desirable to secure the required strength, density, workability, and surface finish 
and the CONTRACTOR shall be entitled to no additional compensation because of such 
changes. 

C. Quick Set Concrete Mix: Due to the limitation of pumping the ready mix concrete, quick set 
concrete mix package can be replaced with ready mix concrete. The products shall be the 
following, or approved equal: Quikrete 5000 Concrete Mix by Quikrete, Rapidset Concrete 
Mix by RapidSet. The mixing, curing, and finishing shall be in accordance with manufacturer's 
installation instructions. 

2.6 CONSISTENCY 

A. The quantity of water entering into a batch of concrete shall be just sufficient, with a normal 
mixing period, to produce a concrete which can be worked properly into place without 
segregation, and which can be compacted by the vibratory methods herein specified to give the 
desired density, impermeability and smoothness of surface. The quantity of water shall be 
changed as necessary, with variations in the nature or moisture content of the aggregates, to 
maintain unifonn production of a desired consistency. The consistency of the concrete in 
successive batches shall be determined by slump tests in accordance with ASTM C 143. The 
slumps shall be as follows: 

Part of Work Slumo (in) 
All concrete, unless noted otherwise 3 inches +- 1 inch 
With high range water reducer added 7 inches +- 2 inches 
Pea gravel mix 7 inches +- 2 inches 
Ductbanks 5 inches +- 1 inch 

2.7 TRIAL BATCH AND LABORATORY TESTS 

A. Before placing any concrete, a testing laboratory designated by the CONSTRUCTION 
MANAGER shall prepare a trial batch of each class of structural concrete, based on the 
preliminary concrete mixes submitted by the CONTRACTOR. During the trial batch the 
aggregate proportions may be adjusted by the testing laborato1y using the two coarse aggregate 
size ranges to obtain the required properties. If one size range produces an acceptable mix, a 
second size range need not be used. Such aqjustments shall be considered refinements to the 
mix design and shall not be the basis for extra compensation to the CONTRACTOR. All 
concrete shall conform to the requirements of this Section, whether the aggregate proportions 
are from the CONTRACTOR's preliminary mix design, or whether the proportions have been 
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adjusted during the trial batch process. The trial batch shall be prepared using the aggregates, 
cement and admixture proposed for the project. The trial batch materials shaH be of a quantity 
such that the testing laboratory can obtain 3 drying shrinkage, and 6 compression test 
specimens from each batch. The cost of not more than 3 laboratory trial batch tests for each 
specified concrete strength will be borne by the OWNER but the CONTRACTOR shall furnish 
and deliver the materials in steel drums at no cost. Any additional trial batch testing required 
shall be performed at the expense of the CONTRACTOR at no increase in cost to the OWNER. 

B. The determination of compressive strength will be made by testing 6-inch diameter by 12-inch 
high cylinders; made, cured and tested in accordance with ASTM C 192 and ASTM C 39. 
Three compression test cylinders will be tested at 7 days and 3 at 28 days. The average 
compressive strength for the 3 cylinders tested at 28 days for any given trial batch shall not be 
less than 125 percent of the specified compressive strength. 

C. A sieve analysis of the combined aggregate for each trial batch shall be performed according 
to the requirements of ASTM C 136. Values shall be given for percent passing each sieve. 

2.8 SHRINKAGE LIMITATION 

A. The maximum concrete shrinkage for specimens cast in the laboratory from the trial batch, as 
measured at 21-day drying age or at 28-day drying age shall be 0.036 percent or 0.042 percent, 
respectively. The CONTRACTOR shall only use a mix design for construction that has first 
met the trial batch shrinkage requirements. Shrinkage limitations apply only to structural 
concrete. 

B. The maximum concrete shrinkage for specimens cast in the field shall not exceed the trial batch 
maximum shrinkage requirement by more than 25 percent. 

C. If the required shrinkage limitation is not met during construction, the CONTRACTOR shall 
take any or all of the following actions, at no additional cost to the OWNER, for securing the 
specified shrinkage requirements. These actions may include changing the source or 
aggregates, cement and/or admixtures; reducing water content; washing of aggregate to reduce 
fines; increasing the number of construction joints; modifying the curing requirements; or other 
actions designed to minimize shrinkage or the effects of shrinlcage. 

2.9 MEASUREMENT OF CEMENT AND AGGREGATE 

A. The amount of cement and of each separate size of aggregate entering into each batch of 
concrete shall be determined by direct weighing equipment furnished by the CONTRACTOR 
and acceptable to the CONSTRUCTION MANAGER. 

B. Weighing tolerances: 

Percent of 
Material Total Wei2ht 

Cement 1 
Aggregates 3 
Admixtures 3 
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2.10 MEASUREMENT OF WATER 

A. The quantity of water entering the mixer shall be measured by a suitable water meter or other 
measuring device of a type acceptable to the CONSTRUCTION MANAGER and capable of 
measuring the water in variable amounts within a tolerance of one percent. The water feed 
control mechanism shall be capable of being locked in position so as to deliver constantly any 
specified amount of water to each batch of concrete. A positive quick-acting valve shall be 
used for a cut-off in the water line to the mixer. The operating mechanism must be such that 
leakage will not occur when the valves are closed. 

2.11 READY-MIXED CONCRETE 

A. At the CONTRACTOR'S option, ready-mixed concrete may be used meeting the requirements 
as to materials, batching, mixing, transporting, and placing as specified herein and in 
accordance with ASTM C 94, including the following supplementary requirements. 

B. Ready-mixed concrete shall be delivered to the site of the work, and discharge shall be 
completed within one hour after the addition of the cement to the aggregates or before the drum 
has been revolved 250 revolutions, whichever is first. 

C. Truck mixers shall be equipped with electrically-actuated counters by which the number of 
revolutions of the drum or blades may be readily verified. The counter shall be of the resettable, 
recording type, and shall be mounted in the driver's cab. The counters shall be actuated at the 
time of starting mixers at mixing speeds. 

D. Each batch of concrete shall be mixed in a truck mixer for not less than 70 revolutions of the 
drum or blades at the rate of rotation designated by the manufacturer of equipment. Additional 
mixing, if any, shall be at the speed designated by the nmnufactmer of the equipment as 
agitating speed. All materials including mixing water shall be in the mixer drnm before 
actuating the revolution counter for determining the number of revolutions of mixing. 

E. Truck mixers and their operation shall be such that the concrete throughout the mixed batch as 
discharged is within acceptable limits of uniformity with respect to consistency, mix, and 
grading. If slump tests taken at approximately the 1/4 and 3/4 points of the load during 
discharge give slumps differing by more than one inch when the specified slump is 3 inches or 
less, or if they differ by more than 2 inches when the specified slump is more than 3 inches, the 
mixer shall not be used on the work unless the causing condition is corrected and satisfactory 
performance is verified by additional slump tests. All mechanical details of the mixer, such as 
water measuring and discharge apparatus, condition of the blades, speed of rotation, general 
mechanical condition of the unit, and clearance of the drum, shall be checked before a further 
attempt to use the unit will be permitted. 

F. Each batch ofready-mixed concrete delivered at the job site shall be accompanied by a delivery 
ticket furnished to the CONSTRUCTION MANAGER. 

G. The use of non-agitating equipment for transporting ready-mixed concrete will not be 
permitted. Combination truck and trailer equipment for transporting ready-mixed concrete will 
not be permitted. The quality and quantity of materials used in ready-mixed concrete and in 
batch aggregates shall be subject to continuous inspection at the batching plant by the 
CONSTRUCTION MANAGER. 
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2.12 MANUFACTURERS 

A. Products shall be manufactured by one of the following ( or equal): 

1. Air Entraining Agent: 

Micro-Air by Master Builders 
Daravair by W.R. Grace 
Sika AEA-15 by Sika Corporation 

2. Set Retarding Admixture: 

Plastocrete by Sika Corporation 
Pozzolith 300R by Master Builders 
Daratard by W.R. Grace 

3. Set Accelerating Admixture: 

Plastocrete 161FL by Sika Corporation 
Pozzutec 20 by Master Builders 
Daraset by W.R. Grace 

4. Normal Range Water Reducer: 

WRDA 79 by W.R. Grace 
Pozzolith 322-N by Master Builders 
Plastocrete 161 by Sika Corporation 

5. High Range Water Reducer: 

Daracem 100 or WRDA 19 by W.R. Grace 
Sikament FF or Sikament 86 by Sika Corporation 
Rheobuild 1000 or Rheobuild 716 by Master Builders 

6. Curing Compound: 

Aqua Resincure by Burke 
Aqua-cure by Euclid Chemical Company 
Masterkure-W by Master Builders 

7. Evaporation Retardant: 

Confilm by Master Builders 
Eucobar by Euclid Chemical Company 

8. Dampproofing Agent: 

Hydrocide 600 by Sonneform 
Sealmastic by W.R. Meadows 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

213 J Page 



Damp proofing Asphalt Coating by Euclid Chemical Company 

9. Agents for Bonding Freshly-Mixed Plastic Concrete to Hardened Concrete: 

Sikadur 32 Hi-Mod Epoxy Adhesive by Sika Corporation 
Concresive liquid (LPL) by Master Builders 
BurkEpoxy MV by Burke 

10. Agents for Bonding Hardened Concrete to Steel: 

Sikadur 31 Hi-Mod Gel by Sika Corporation 
BurkEpoxy NS by Burke 
Concresive Paste (LPL) by Master Builders 

11. White Portland Cement: 

Atlas White 

PART 3. -- EXECUTION 

3.1 PROPORTIONING AND MIXING 

A. Proportioning: Proportioning of the concrete mix shall conform to the requirements of 
Chapter 3 "Proportioning" of ACI 301. 

B. Mixing: Mixing of concrete shall conform to the requirements of Chapter 7 of ACI 301. 

C. Slump: Maximum slumps shall be as indicated. 

D. Re tempering: Retempering of concrete or mortar which has partially hardened shall not be 
permitted. 

3.2 PREPARATION OF SURFACES FOR CONCRETING 

A. General: Earth surfaces shall be thoroughly wetted by sprinkling, prior to the placing of any 
concrete, and these surfaces shall be kept moist by frequent sprinkling up to the time of placing 
concrete thereon. The surface shall be free from standing water, mud, and debris at the time of 
placing concrete. 

B. Joints in Concrete up to 60 Days Old: Concrete surfaces upon or against which concrete is 
to be placed, where the placement of the concrete has been stopped or interrupted so that, as 
determined by the CONSTRUCTION MANAGER, the new concrete cannot be incorporated 
integrally with that previously placed, are defined as constrnction joints. The surfaces of 
horizontal joints shall be given a compacted, roughened surface for good bond. Except where 
the Drawings call for joint surfaces to be coated, the joint surfaces shall be cleaned of all 
laitance, loose or defective concrete, foreign material, and roughened to a minimum 1/4-inch 
amplitude. Such cleaning and roughening shall be accomplished by hydroblasting or 
sandblasting ( exposing aggregate) followed by thorough washing. All pools of water shall be 
removed from the surface of constmctionjoints before the new concrete is placed. 
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C. After the surfaces have been prepared all approximately horizontal constructionjoints shall be 
covered with a 6-inch lift of the pea gravel mix indicated above. The mix shall be placed and 
spread uniformly. Wall concrete shall follow immediately and shall be placed upon the fresh 
pea gravel mix. 

D. Placing Interruptions: When placing of concrete is to be interrupted long enough for the 
concrete to take a set, the working face shall be given a shape by the use of fon11s or other 
means, that will secure proper union with subsequent work; provided that construction joints 
shall be made only where acceptable to the CONSTRUCTION MANAGER. 

E. Embedded Items: No concrete shall be placed until all formwork, installation of parts to be 
embedded, reinforcement steel, and preparation of surfaces involved in the placing have been 
completed and accepted by the CONSTRUCTION MANAGER at least 4 hours before 
placement of concrete. All surfaces of forms and embedded items that have become encrusted 
with dried grout from concrete previously placed shall be cleaned of all such grout before the 
surrounding or adjacent concrete is placed. 

F. All inserts or other embedded items shall conform to the requirements herein. 

G. All reinforcement, anchor bolts, sleeves, inserts, and similar items shall be set and secured in 
the fonns where shown or by shop drawings and shall be acceptable to the CONSTRUCTION 
MANAGER before any concrete is placed. Accuracy of placement is the responsibility of the 
CONTRACTOR. 

H. Casting New Concrete Against Concrete over 60 Days Old: Where concrete is to be cast 
against old concrete (any concrete which is greater than 60 days of age), the surface of the old 
concrete shall be thoroughly cleaned and roughened by hydro-blasting or sandblasting 
(exposing aggregate). The joint surface shall be coated with an epoxy bonding agent unless 
indicated otherwise by the CONSTRUCTION MANAGER. 

L No concrete shall be placed in any structure until all water entering the space to be filled with 
concrete has been properly cut off or has been diverted by pipes, or other means, and carried 
out of the forms, clear of the work. No concrete shall be deposited underwater nor shall the 
CONTRACTOR allow still water to rise on any concrete until the concrete has attained its 
initial set. Water shall not be permitted to flow over the surface of any concrete in such manner 
and at such velocity as will injure the surface finish of the concrete. Pumping or other necessary 
dewatering operations for removing ground water, if required, will be subject to the review of 
the CONSTRUCTION MANAGER. 

J. Corrosion Protection: Pipe, conduit, dowels, and other fen-ous items required to be embedded 
in concrete construction shall be so positioned and supported prior to placement of concrete 
that there will be a minimum of 2 inches clearance between said items and any part of the 
concrete reinforcement. Securing such items in position by wiring or welding them to the 
reinforcement will not be penmtted. 

K. Openings for pipes, inse1ts for pipe hangers and brackets, and the setting of anchors shall, 
where practicable, be provided for during the placing of concrete. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

215 I Page 



L. Anchor bolts shall be accurately set, and shall be maintained in position by templates while 
being embedded in concrete. 

M. Cleaning: The suifaces of all metalwork to be in contact with concrete shall be thoroughly 
cleaned of all dirt, grease, loose scale and rust, grout, mortar, and other foreign substances 
immediately before the concrete is placed. 

3.3 HANDLING, TRANSPORTING, AND PLACING 

A. General: Placing of concrete shall conform to the applicable requirements of Chapter 8 of 
ACI 301 and the requirements of this Section. No aluminum materials shall be used in 
conveying any concrete. 

B. Non~Conforming Work or Materials: Concrete which upon or before placing is found not 
to confon11 to the requirements specified herein shall be rejected and immediately removed 
from the work. Concrete which is not placed in accordance with these Specifications, or which 
is of inferior quality, shall be removed and replaced by the CONTRACTOR at no additional 
cost to the OWNER. 

C. Unauthorized Placement: No concrete shall be placed except in the presence of duly 
authorized representative of the CONSTRUCTION MANAGER. The CONTRACTOR shall 
notify the CONSTRUCTION MANAGER in writing at least 24 hours in advance of placement 
of any concrete. 

D. Placement in Wall Forms: Concrete shall not be dropped through reinforcement steel or into 
any deep form, nor shall concrete be placed in any form in such a manner as to leave 
accumulation of mortar on the form surfaces above the placed concrete. 1n such cases, some 
means such as the use of hoppers and, if necessary, vertical ducts of canvas, rubber, or metal 
shall be used for placing concrete in the forms in a manner that it may reach the place of final 
deposit without separation. In no case shall the free fall of concrete exceed 4 feet below the 
ends of ducts, chutes, or buggies. Concrete shall be uniformly distributed during the process 
of depositing and in no case after depositing shall any portion be displaced in the forms more 
than 6 feet in horizontal direction. Concrete in forms shall be deposited in uniform horizontal 
layers not deeper than 2 feet; and care shall be taken to avoid inclined layers or inclined 
construction joints except where such are required for sloping members. Each layer shall be 
placed while the previous layer is still soft. The rate of placing concrete in forms shall not 
exceed 5 feet ofve1tical rise per hour. Sufficient illumination shall be provided in the interior 
of all forms so that the concrete at the places of deposit is visible from the deck or runway. 

E. Conveyor Belts and Chutes: All ends of chutes, hopper gates, and all other points of concrete 
discharge throughout the CONTRACTOR'S conveying, hoisting and placing system shall be 
so designed and arranged that concrete passing from them will not fall separated into whatever 
receptacle immediately receives it. Conveyor belts, if used, shall be of an acceptable type. 
Chutes longer than 50 feet will not be permitted. Minimum slopes of chutes shall be such that 
concrete of the specified consistency will readily flow in them. If a conveyor belt is used, it 
shall be wiped clean by a device operated in such a manner that none of the mortar adhering to 
the belt will be wasted. All conveyor belts and chutes shall be covered. 

F. Placement in Slabs: Concrete placed in sloping slabs shall proceed uniformly from the bottom 
of the slab to the top, for the full width of the placement. As the work progresses, the concrete 
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shall be vibrated and carefully worked around the slab reinforcement, and the surface of the 
slab shall be screeded in an up-slope direction. 

G. Tem1}erature of Concrete: The temperature of concrete when it is being placed shall be not 
more than 90 degrees F nor less than 55 degrees F for sections less than 12 inches thick nor 
less than 50 degrees for all other sections. Concrete ingredients shall not be heated to a 
temperature higher than that necessary to keep the temperature of the mixed concrete, as placed, 
from falling below the specified minimmn temperature. When the temperature of the concrete 
is 85 degrees For above, the time between the introduction of the cement to the aggregates and 
discharge shall not exceed 45 minutes. If concrete is placed when the weather is such that the 
temperature of the concrete would exceed 90 degrees F, the CONTRACTOR shall employ 
effective means, such as precooling of aggregates and mixing water using ice or placing at 
night, as necessary to maintain the temperature of the concrete, as it is placed, below 90 degrees 
F. The CONTRACTOR shall be entitled to no additional compensation on account of the 
foregoing requirements. 

H. Cold Weather Placement: Remove all snow, ice and frost from the surfaces, including 
reinforcement, against which concrete is to be placed. Before beginning concrete placement, 
thaw the subgrade to a minimum depth of 6 inches. All reinforcement and embedded items 
shall be wam1ed to above 32 degrees F prior to concrete placement. 

3.4 PUMPING OF CONCRETE 

A. General: If the pumped concrete does not produce satisfactory end results, the 
CONTRACTOR shall discontinue the pumping operation and proceed with the placing of 
concrete using conventional methods. 

B. Pumping Equipment: The pumping equipment must have 2 cylinders and be designed to 
operate with one cylinder only in case the other one is not functioning. In lieu of this 
requirement, the CONTRACTOR may have a standby pump on the site during pumping. 

C. The minimum diameter of the hose (conduits) shall be in accordance with ACI 304.2R. 

D. Pumping equipment and hoses (conduits) that are not functioning properly, shall be replaced. 

E. Aluminum conduits for conveying the concrete shall not be permitted. 

F. Field Control: Concrete samples for slump, air content, and test cylinders will be taken at the 
placement (discharge) end of the line. 

3.5 ORDER OF PLACING CONCRETE 

A. The order of placing concrete in all parts of the work shall be acceptable to the 
CONSTRUCTION MANAGER. In order to minimize the effects of shrinkage, the concrete 
shall be placed in units as bounded by constructionjoints shown. The placingofunits shall be 
done by placing alternate units in a manner such that each unit placed shall have cured at least 
7 days for hydraulic structures and 3 days for all other structures before the contiguous unit or 
units are placed, except that the comer sections of vertical walls shall not be placed until the 2 
adjacent wall panels have cured at least 14 days for hydraulic structures and 7 days for all other 
structures. 
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B. The surface of the concrete shall be level whenever a run of concrete is stopped. To insure a 
level, straight joint on the exposed surface of walls, a wood strip at least 3/4-inch thick shall be 
tacked to the fonns 011 these surfaces. The concrete shall be carried about l/2-inch above the 
underside of the strip. About one hour after the concrete is placed, the strip shall be removed 
and any irregularities in the edge formed by the strip shall be leveled with a trowel and all 
laitance shall be removed. 

3.6 TAMPING AND VIBRATING 

A As concrete is placed in the forms or in excavations, it shall be thoroughly settled and 
compacted, throughout the entire depth of the layer which is being consolidated, into a dense, 
homogeneous mass, filling all comers and angles, thoroughly embedding the reinforcement, 
eliminating rock pockets, and bringing only a slight excess of water to the exposed surface of 
concrete during placement. Vibrators shall be Group 3 (per ACI 309) high speed power 
vibrators (8000 to 12,000 rpm) of an immersion type in sufficient number and with (at least 
one) stm1dby units as required. Group 2 vibrators may be used only at specific locations when 
accepted by the CONSTRUCTION MANAGER. 

B. Care shall be used in placing concrete around waterstops. The concrete shall be carefully 
worked by rodding and vibrating to make sure that all air and rock pockets have been 
eliminated. Where flat-strip type waterstops are placed horizontally, the concrete shall be 
worked under the waterstops by hand, making sure that all air and rock pockets have been 
eliminated. Concrete SUlTounding the waterstops shall be given additional vibration, over and 
above that used for adjacent concrete placement to assure complete embedment of the 
waterstops in the concrete. 

C. Concrete in walls shall be intemally vibrated and at the same time rammed, stirred, or worked 
with suitable appliances, tamping bars, shovels, or forked tools until it completely fills the 
fom1s or excavations and closes snugly against all surfaces. Subsequent layers of concrete 
shall not be placed until the layers previously placed have been worked thoroughly as specified. 
Vibrators shall be provided in sufficient nun1bers, with standby units as required, to accomplish 
the results herein specified within 15 minutes after concrete of the prescribed consistency is 
placed in the forms. The vibrating head shall be kept from contact with the surfaces of the 
forms. Care shall be taken not to vibrate concrete excessively or to work it in any manner that 
causes segregation of its constituents. 

3.7 FINISHING CONCRETE SURFACES 

A. General: Surfaces shall be free from fins, bulges, ridges, offsets, honeycombing, or roughness 
of any kind, and shall present a finished, smooth, continuous hard surface. Allowable 
deviations from plumb or level and from the alignment, profiles, and dimensions shmv.u are 
defined as tolerances and were indicated above. Tolerances are to be distinguished from 
irregularities in finish as described below. Aluminum finishing tools shall not be used. 

B. Formed Surfaces: No treatment is required after fonn removal except for curing, repair of 
defective concrete, and treatment of surface defects. Where architectural finish is required, it 
shall be as indicated and as per Specifications Section 03350. 
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1. Surface holes larger than ';6 inch in diameter or deeper than Y-i inch are defined 
as surface defects in basins and exposed walls. 

C. Unformed Surfaces: After proper and adequate vibration and tamping, all unformed top 
surfaces of slabs, floors, walls, and curbs shall be brought to a uniform surface with suitable 
tools. Immediately after the concrete has been screeded, it shall be treated with a liquid 
evaporation retardant. The retardant shall be used again after each work operation as necessary 
to prevent drying shrinkage cracks. The classes of finish specified for unformed concrete 
surfaces are designated and defined as follows: 

1. Finish Ul - Sufficient leveling and screeding to produce an even, uniform surface with 
surface irregularities not to exceed 3/8-inch. No further special finish is required. 

2. Finish U2 - After sufficient stiffening of the screeded concrete, surfaces shall be float 
finished with wood or metal floats or with a finishing machine using float blades. 
Excessive floating of surfaces while the concrete is plastic and dusting of dry cement 
and sand on the concrete surface to absorb excess moisture will not be permitted. 
Floating shall be the minimum necessary to produce a surface that is free from screed 
marks and is unifonn in texture. Surface in·egularities shall not exceed 1/4-inch. Joints 
and edges shall be tooled where shown or as determined by the CONSTRUCTION 
MANAGER. 

3. Finish U3 - After the floated surface (as specified for Finish U2) has hardened 
sufficiently to prevent excess of fine material from being drawn to the surface, steel 
troweling shall be perfonned with finn pressure such as will flatten the sandy texture 
of the floated surface and produce a dense, unifonn surface free from blemishes, 
ripples, and trowel marks. The finish shall be smooth and free of all irregularities. 

4. Finish U4 - Steel trowel finish (as specified for Finish U3) without local depressions 
or high points. In addition, the surface shall be given a light hairbroom finish with 
brooming perpendicular to drainage unless otherwise shown. The resulting surface 
shall be rough enough to provide a nonskid finish. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E -Technicals (Rev. Aug. 2016) 

219 I Page 



D. Unformed surfaces shall be finished according to the following schedule: 
I. Refer to Section 03350 "Concrete Finishing'' paragraph 3.1.D. for additional concrete slab finish 

requirements. 

UNFORMED SURFACE FINISH SCHEDULE 

Area Finish 
Grade slabs and foundations to be covered with concrete or fill Ul 
material 
Floors to be covered with grouted tile or toooing grout U2 
Slabs which are water bearing with slopes 10 percent and less U3 
Sloping slabs which are water bearing with slopes greater than U4 
10 percent 
Slabs not water bearing U4 
Slabs to be covered with built-up roofing U2 
Interior slabs and floors to receive architectural finish U3 
Top surface of walls U3 

E. Floor Sealer/Hardener (Surface Applied): 

I. Concrete floor slabs shall receive sealer/hardener as schedule in Section 03350 "Concrete 
Finishing" paragraph 3.1.D. 

F. Sandblasted Concrete Finish 

1. Sandblasting shall be done in a safe manner acceptable to local authorities and per OSHA 
requirements. The sandblasting shall be a light sandblast to remove laitance and to 
produce a uniform fine aggregate surface texture with approximately 1/32- to 1/16-inch 
of surface sandblasted off. Corners, patches, form panel joints, and soft spots shall be 
sandblasted with care. 

2. Protection against sandblasting shall be provided on all surfaces and materials not 
requiring sandblasting but within or aqjacent to areas being sandblasted. After 
sandblasting, the concrete surfaces shall be washed with clean water and excess sand 
removed 

3.8 ARCHITECTURAL FINISH: Architectural finishing requirement shall be per Specifications 
Section 03350 in addition to the requirements of this section. 

3.9 CURING AND DAMPPROOFING 

A. General: All concrete shall be cured for not less than 14 days after placing, in accordance with 
the methods specified herein for the different parts of the work, and described in detail in the 
following paragraphs: 

Surface to be Cured or Damouroofed 
Unstripped forms 
Wall sections with forms removed 
Construction joints between footings and walls, and between 
floor slab 
and columns 
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Surface to be Cured or Dam1mroofed Method 
Encasement concrete and thrnst blocks 3 
All concrete smfaces not specifically provided for elsewhere 4 
in this Paragraph 
Floor slabs on grade in hydraulic structures 5 
Slabs not on grade 6 

B. Method 1: Wooden forms shall be wetted immediately after concrete has been placed and 
shall be kept wet with water until removed. If steel fonns are used the exposed concrete 
surfaces shall be kept continuously wet until the forms are removed. If forms are removed 
within 14 days of placing the concrete, curing shall be continued in accordance with Method 
6, herein. 

C. Method 2: The surface shall be covered with burlap mats which shall be kept wet with water 
for the duration of the curing period, until the concrete in the walls has been placed. No curing 
compound shall be applied to surfaces cured under Method 2. 

D. Method 3: The surface shall be covered with moist earth not less than 4 hours, nor more than 
24 hours, after the concrete is placed. Earthwork operations that may damage the concrete 
shall not begin until at least 7 days after placement of concrete. 

E. Method 4: The surface shall be sprayed with a liquid curing compound. 

1. Curing compound shall not be used on concrete surfaces to be coated, waterproofed, 
moistureproofed, or where any coverings are to be bonded. 

2. It shall be applied in accordance with the manufacturer's printed instructions at a 
maximum coverage rate of 200 square feet per gallon and in such a manner as to cover 
the surface with a uniform film which will seal thoroughly. 

3. Where the curing compound method is used, care shall be exercised to avoid damage to 
the seal during the curing period. Should the seal be damaged or broken before the 
expiration of the curing period, the break shall be repaired immediately by the application 
of additional curing compound over the damaged portion. 

4. Wherever curing compound may have been applied by mistake to surfaces against which 
concrete subsequently is to be placed and to which it is to adhere, said compound shall 
be entirely removed by wet sandblasting just prior to the placing of new concrete. 

5. Where curing compound is specified, it shall be applied as soon as the concrete has 
hardened enough to prevent man-ing on unformed surfaces, and within 2 hours after 
removal of forms from contact with formed surfaces. Repairs required to be made to 
formed surfaces shall be made within the said 2-hour period; provided, however, that any 
such repairs which ca1111ot be made within the said 2-hour period shall be delayed until 
after the curing compound has been applied. When repairs are to be made to an area on 
which curing compound has been applied, the area involved shall first be wet-sandblasted 
to remove the curing compound, following which repairs shall be made as specified 
herein. 
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6. At all locations where concrete is placed adjacent to a panel which has been coated with 
curing compound, the previously coated panel shall have curing compound reapplied to 
an area within 6 feet of the joint and to any other location where the curing membrane 
has been disturbed. 

7. Prior to final acceptance of the WORK, all visible traces of curing compound shall be 
removed from all surfaces in such a maimer that does not damage surface finish. 

F. Method 5: 

1. Until the concrete surface is covered with curing compound, the entire surface shall be 
kept damp by applying water using nozzles that atomize the flow so that the surface is 
not marred or washed. The concrete shall be given a coat of curing compound in 
accordance with Method 4, herein. Not less than one hour nor more than 4 hours after 
the coat of curing compound has been applied, the surface shall be wetted with water 
delivered through a fog nozzle, and concrete-curing blankets shall be placed on the slabs. 
The curing blankets shall be polyethylene sheet, polyethylene-coated waterproof paper 
sheeting or polyethylene-coated burlap. The blankets shall be laid with the edges butted 
together and with the joints between strips sealed with 2-inch wide strips of sealing tape 
or with edges lapped not less than 3 inches and fastened together with a waterproof 
cement to form a continuous watertight joint. 

2. The curing blankets shall be left in place during the 14-day curing period and shall not 
be removed until after concrete for adjacent work has been placed. Should the curing 
blankets become torn or otherwise ineffective, the CONTRACTOR shall replace 
damaged sections. During the first 3 days of the curing period, no traffic of any nature 
and no depositing, temporary or otherwise, of any materials shall be permitted on the 
curing blankets. During the remainder of the curing period, foot traffic and temporary 
depositing of materials that impose light pressure will be permitted only on top of 
plywood sheets 5/8-inch minimum thickness, laid over the curing blanket. The 
CONTRACTOR shall add water under the curing blanket as often as necessary to 
maintain damp concrete surfaces at all times. 

G. Method 6: 

1. The concrete shall be kept continuously wet by the application of water for a minimum 
period of at least 14 consecutive days begim1ing immediately after the concrete has 
reached final set or forms have been removed. 

2. Until the concrete surface is covered with the curing medium, the entire surface shall be 
kept damp by applying water using nozzles that atomize the flow so that the surface is 
not marred or washed. 

3. Heavy curing mats shall be used as a curing medium to retain the moisture during the 
curing period. The curing medium shall be weighted or otherwise held in place to prevent 
being dislodged by wind or any other causes and to be substantially in contact with the 
concrete surface. All edges shall be continuously held in place. 

4. The curing blankets and concrete shall be kept continuously wet by the use of sprinklers 
or other means both during and after nonnal working hours. 
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5. Immediately after the application of water has terminated at the end of the curing period, 
the curing medium shall be removed, any dry spots shall be rewetted, and curing 
compound shall be immediately applied in accordance with Method 4, herein. 

6. The CONTRACTOR shall dispose of excess water from the curing operation to avoid 
damage to the work. 

· H. Dampproofing 

The exterior surface of all buried roof slabs shall be dampproofed as follows: 

1. Immediately after completion of curing the surface shall be sprayed with a dampproofing 
agent consisting of an asphalt emulsion. Application shall be in 2 coats. The first coat 
shall be diluted to 1/2 strength by the addition of water and shall be sprayed on so as to 
provide a maximum coverage rate of 100 square feet per gallon of dilute solution. The 
second coat shall consist of an application of the specified material, 1mdiluted, and shall 
be sprayed on so as to provide a maximum coverage rate of 100 square feet per gallon. 
Dampproofing material shall be as specified herein. 

2. As soon as the asphalt emulsion, applied as specified herein, has taken an initial set, the 
entire area thus coated shall be coated with whitewash. Any formula for mixing the 
whitewash may be used which produces a uniformly coated white surface and which so 
remains until placing of the backfill. Should the whitewash fail to remain on the surface 
until the backfill is placed, the CONTRACTOR shall apply additional whitewash 

3.10 PROTECTION 

A. The CONTRACTOR shall protect all concrete against injury until final acceptance by the 
OWNER. 

B. Fresh concrete shall be protected from damage due to rain. The CONTRACTOR shall provide 
such protection while the concrete is still plastic and whenever such precipitation is imminent 
or occumng. 

3.11 CURING AND THERMAL PROTECTION IN COLD WEATHER 

A. The CONTRACTOR shall be prepared to protect all concrete against freezing. After the first 
frost or when the mean daily temperature in the vicinity of the worksite falls below 40 degrees 
F for more than one day, the concrete shall be maintained at a temperature not lower than 50 
degrees F for at least 72 hours after it is placed. 

B. Water curing of concrete may be reduced to 6 days during periods when the mean daily 
temperature in the vicinity of the worksite is less than 40 degrees F. The concrete shall be 
maintained at not less than 50 degrees F for the entire curing period. 

C. Discontinuance of protection against freezing temperatures shall be such that the drop in 
temperature of any portion of the concrete will be gradual and will not exceed 40 degrees F in 
24 hours. In the spring, when the mean daily temperature rises above 40 degrees F for more 
than 3 successive days, the specified 72-hour protection at a temperature not lower than 50 
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degrees F may be discontinued for as long as the mean daily temperature remains above 40 
degrees F; provided, that the concrete shall be protected against freezing temperatures for not 
less than 48 hours after placement. 

D. Where artificial heat is employed, special care shall be taken to prevent the concrete from 
drying. Use of unvented heaters will be pennitted only when unformed surfaces of concrete 
adjacent to the heaters are protected for the first 24 hours from an excessive carbon dioxide 
atmosphere by application of curing compound; provided, that the use of curing compound for 
such surfaces is otherwise permitted by these Specifications. 

3.12 TREATMENT OF SURFACE DEFECTS 

A. As soon as forms are removed, all exposed surfaces shall be carefully examined and any 
irregularities shall be immediately rubbed or ground in a satisfactory manner in order to secure 
a smooth, unifonn, and continuous surface. Plastering or coating of surfaces to be smoothed 
will not be permitted. No repairs shall be made until after inspection by the CONSTRUCTION 
MANAGER. In no case will extensive patching of honeycombed concrete be permitted. 
Concrete containing minor voids, holes, honeycombing, or similar depression defects shall 
have them repaired as specified herein. Concrete containing extensive voids, holes, 
honeycombing, or similar depression defects, shall be completely removed and replaced. All 
repairs and replacements herein specified shall be promptly executed by the CONTRACTOR 
at its own expense. 

B. Defective surfaces to be repaired shall be cut back from trueline a minimum depth of 1/2-inch 
over the entire area. Feathered edges will not be permitted. Where chipping or cutting tools 
are not required in order to deepen the area properly, the surface shall be prepared for bonding 
by the removal of all laitance or soft material, and not less than 1/32-inch depth of the surface 
film from all hard portions, by means of an efficient sandblast. After cutting and sandblasting, 
the surface shall be wetted sufficiently in advance of shooting with shotcrete or with cement 
mortar so that while the repair material is being applied, the surfaces under repair will remain 
moist, but not so wet as to overcome the suction upon which a good bond depends. The 
material used for repair proposed shall consist of a mixture of one sack of cement to 3 cubic 
feet of sand. For exposed walls, the cement shall contain such a prop01tion of Atlas white 
Portland cement as is required to make the color of the patch match the color of the surrmmding 
concrete. 

C. Holes left by tie-rod cones shall be reamed with suitable toothed reamers so as to leave the 
surfaces of the holes clean and rough. These holes then shall be repaired in an approved manner 
with dry-packed cement grout. Holes left by form-tying devices having a rectangular cross­
section, and other imperfections having a depth greater than their least surface dimension, shall 
not be reamed but shall be repaired in an approved manner with dry-packed cement grout. 

D. All repairs shall be built up and shaped in such a manner that the completed work will conform 
to the requirements of this Section, as applicable, using approved methods which will not 
distu1'b the bond, cause sagging, or cause horizontal fractures. Surfaces of said repairs shall 
receive the same kind and amount of curing treatment as required for the concrete in the 
repaired section. 

E. Prior to filling any structure with water, all cracks that may have developed shall be "vee'd" as 
shown and filled with sealant conforming to the requirements of Section 03290. This repair 

Pump Station 2 Power Reliablilty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

224 I Page 



method shall be done on the water bearing face of members. Prior to backfilling, faces of 
members in contact with fill, which are not covered with a waterproofing membrane, shall also 
have cracks repaired. 

3.13 PATCHING HOLES 1N CONCRETE 

A. Patching Small Holes: 

1. Holes which are less than 12 inches in their least dimension and extend completely 
through concrete members, shall be filled as specified herein. 

2. Small holes in members which are water-bearing or in contact with soil or other fill 
material, shall be filled with non-shrink grout. Where a face of the member is exposed 
to view, the non-shrink grout shall be held back 2 inches from the finished surface. The 
remaining 2 inches shall then be patched according to the Paragraph above. 

3. Small holes through all other concrete members shall be filled with non-shrink grout, 
with exposed faces treated as above. 

B. Patching Large Holes: 

1. Holes which are larger than 12 inches in their least dimension, shall have a keyway 
chipped into the edge of the opening all around, unless a formed keyway exists. The 
holes shall then be filled with concrete as specified herein. 

2. Holes which are larger than 24 inches in their least dimension and which do not have 
reinforcing steel extending from the existing concrete, shall have reinforcing steel set in 
grout in drilled holes. The reinforcing added shall match the reinforcing in the existing 
wall unless indicated otherwise. 

3. Large holes in members which are water bearing or in contact with soil or other fill, shall 
have a bentonite type waterstop material placed around the perimeter of the hole as 
specified in the Section 03290 unless there is an existing waterstop in place. 

3.14 CARE AND REPAIR OF CONCRETE 

A. The CONTRACTOR shall protect all concrete against injmy or damage from excessive heat, 
lack of moisture, overstress, or any other cause until final acceptance by the OWNER. 
Particular care shall be taken to prevent the drying of concrete and to avoid roughening or 
otherwise damaging the surface. Any concrete found to be damaged, or which may have been 
originally defective, or which becomes defective at any time prior to the final acceptance of the 
completed work, or which departs from the established line or grade, or which, for any other 
reason, does not conform to the requirements of the Contract Documents, shall be satisfactorily 
repaired or removed and replaced with acceptable concrete at the CONTRACTOR'S expense. 

** END OF SECTION** 
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SECTION 03310 - CAST-IN-PLACE SITEWORK CONCRETE 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing finished cast-in-place lean concrete, site 
work concrete, minor non-hydraulic concrete structures, air placed concrete, including 
formwork, steel reinforcement, mixing, placing curing, and repairing, all in conformance with 
SSPWC. 

B. Site work concrete includes curbs, gutters, catch basins, sidewalks, pavements, fence and guard 
post embedment, underground duct bank encasement, and all concrete WORK indicated to be 
site work concrete. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
perfonnance of this WORK. 

1. Section 03280 Joints in Site work Concrete 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Construction (SSPWC). 

1.4 SHOP DRAWINGS AND SAMPLES 

A. Submittals shall be made in accordance with the requirements of SSPWC, Section 201. 

1.5 TESTS 

A. Tests on component materials, for the compressive strength of concrete, and for 
construction tolerances shall be performed in accordance with the requirements of SSPWC, 
Section 201. 

PART 2 -- PRODUCTS 

2.1 CONCRETEMATERlALS 

A. Concrete component materials, including curing materials and joint materials shall be in 
accordance with SSPWC, Subsections 201-1, 201-4, and 201-5. 

2.2 FORMWORK 

A. Concrete fonnwork shall comply with SSPWC Subsection 204-1. 

2.3 STEEL REINFORCEMENT 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E. Technicals (Rev. Aug. 2016) 

226 I Page 



A. Reinforcing steel shall confonn to SSPWC Subsection 201-2. 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. Proportioning and mixing, preparation of surfaces for concreting, handling, transporting and 
placing concrete, finishing and curing concrete surfaces and related procedures shall be 
perfonned in accordance with SSPWC, Subsections 303-1 and 303-5. 

3.2 AlR-PLACED CONCRETE 

A. Air-placed concrete construction (Gunite and Shotcrete) shall be in accordance with 
SSPWC, Subsection 303-2 and the applicable provisions of Subsection 303-1. 

- END OF SECTION -
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SECTION 03315-GROUT 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing grout other than that required for masonry work, 
complete. 

B. The following types of grout are included in the WORK of this Section: 

1. Non-Shrink Grout: This type of grout shall be used wherever grout is required, . unless 
another type is specifically indicated. 

2. Cement Grout 
3. Epoxy Grout 
4. Topping Grout and Concrete Fill 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications not referenced below, shall also apply to the extent required for proper 
perfom1ance of this WORK. 

1. Section 03300 Cast-in-Place Structural Concrete 

1.3 SPECIFICATIONS AND STANDARDS 

A. Except as othe1wise indicated, the current versions of the following apply to the WORK of this 
Section: 

CRD-C 621 
ASTMC 109 

ASTMC 531 

ASTMC 579 

ASTM C 827 
ASTMD696 

Corps of Engineers Specification for Non-shrink Grout 
Test Method for Compressive Strength of Hydraulic Cement Mortars 
(Using 2-in or 50-mm Cube Specimens) 
Test Method for Linear Shrinkage and Coefficient of Thermal Expansion 
of Chemical- Resistant Mortars, Grouts, and Monolithic Surfacings 
Test Methods for Compressive Strength of Chemical-Resistant Mortars and 
Monolithic Surfacings 
Test Method for Early Volume Change of Cementitious Mixtures 
Test Method for Coefficient of Linear Thermal Expansion of Plastics 

1.4 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Manufacturer's literature containing instructions and recommendations on the nuxmg, 
handling, placement, and appropriate uses for each type of non-shrink and epoxy grouts 
proposed for use in the WORK. 

2. Certified test results verifying the compressive strength, shrinkage, and expans10n 
properties for proposed non-shrink and epoxy grouts. 

1.5 TESTING DURING CONSTRUCTION 
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A. Field Tests: 

1. Compression test specimens will be taken during constrnction from the first placement of 
each type of grout, and at intervals thereafter as selected by the CONSTRUCTION 
MANAGER to insure continued compliance with these specifications. The specimens will 
be made by the City's designated testing lab. 

2. Compression tests and fabrication of specimens for cement grout and non-shrink grout will 
be perfonned as specified in ASTM C 109 at intervals during construction as selected by 
the CONSTRUCTION MANAGER. A set of three specimens will be made for testing at 7 
days, 28 days, and each additional time period as appropriate. 

3. Compression tests and fabrication of specimens for epoxy grout will be perfonned as 
specified in ASTM C 579, Method B, at intervals during construction as selected by the 
CONSTRUCTION MANAGER. A set of three specimens will be made for testing at 7 
days, and each earlier time period as appropriate. 

4. All grout, already placed, which fails to meet the requirements of these specifications, is 
suqject to removal and replacement at the cost of the CONTRACTOR. 

5. The cost of all laboratory tests on grout will be borne by the OWNER, but the 
CONTRACTOR shall assist the CONSTRUCTION MANAGER in obtaining specimens for 
testing. However, the CONTRACTOR shall be charged for the cost of any additional tests 
and investigation on work perfom1ed which does not meet the specifications. The 
CONTRACTOR shall supply all materials necessary for fabricating the test specimens. 

PART 2 -- PRODUCTS 

2.1 CEMENT GROUT 

A. Cement Grout: Cement grout shall be composed of one part cement, three parts sand, and the 
minimum am0tmt of water necessary to obtain the desired consistency. Where needed to match 
the color of adjacent concrete, white Portland cement shall be blended with regular cement as 
needed. The minimum compressive strength at 28 days shall be 4000 psi. 

B. Cement grout materials shall be as indicated in Section 03300. 

2.2 PREPACKAGED GROUTS 

A. Non-Shrink Grout: 

1. Non-shrink grout shall be a prepackaged, inorganic, non-gas-liberating, non-metallic, 
cement-based grout requiring only the addition of water. Manufacturer's instructions shall 
be printed on each bag or other container in which the materials are packaged. The specific 
formulation for each class of non-shrink grout indicated herein shall be that recommended 
by the manufacturer for the particular application. 

2. Class A non-shrink grouts shall have a minimum 28 day compressive strength of 5000 psi; 
shall have no shrinkage (0.0 percent) and a maximum 4.0 percent expansion in the plastic 
state when tested in accordance with ASTM C 827; and shall have no shrinkage (0.0 
percent) and a maximum of 0.2 percent expansion in the hardened state when tested in 
accordance with CRD C 621. 
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B. 

3. Class B non-shrink grouts shall have a minimum 28 day compressive strength of 5000 psi 
and shall meet the requirements of CRD C 621. 

4. Application: 

a. Class A non-shrink grout shall be used for the repair of all holes and defects in 
concrete members which are water bearing or in contact vii.th soil or other fill 
material, grouting under all equipment base plates, and at all locations where grout is 
specified in the contract documents; except, for those applications for Class B non­
shrhik grout and epoxy grout indicated herein. Class A non-shrink grout may be used 
in place of Class B non-shrink grout for all applications. 

b. Class B non-shrink grout shall be used for the repair of all holes and defects in 
concrete members which are not water-bearing and not in contact with soil or other 
fill material, grouting under all base plates for structural steel members, and grouting 
railing posts in place. 

Epoxy Grout: 

1. Epoxy grout shall be a pourable, non-shrink, 100 percent solids system. The epoxy grout 
system shall have three components: resin, hardener, and specially blended aggregate, all 
premeasured and prepackaged. The resin component shall not contain any non-reactive 
diluents. Resins containing butyl glycidyl ether (BGE) or other highly volatile and 
hazardous reactive diluents are not acceptable. Variation of component ratios is not 
permitted unless specifically recommended by the manufacturer. Manufacturer's 
instructions shall be printed on each container in which the materials are packaged. 

2. The chemical formulation of the epoxy grout shall be that recommended by the 
manufacturer for the particular application. 

3. The mixed epoxy grout system shall have a minimum working life of 45 minutes at 75 F. 

4. The epoxy grout shall develop a compressive strength of 5000 psi in 24 hours and 14,000 
psi in seven days when tested in accordance with ASTM C 579, Method B. There shall be 
no shrinkage (0.0 percent) and a maximum 4.0 percent expansion when tested in accordance 
with ASTM C 827. 

5. The epoxy grout shall exhibit a minimum effective bearing area of95 percent. This shall be 
determined by a test consisting of filling a 2-inch diameter by 4-inch high metal cylinder 
mold covered with a glass plate coated with a release agent. A weight shall be placed on 
the glass plate. At 24 hours after casting, the weight and plate shall be removed and the 
area in plan of all voids measured. The surface of the grout shall be probed with a sharp 
instrument to locate all voids. 

6. The peak exothenn of a 2-inch diameter by 4-inch high cylinder shall not exceed 95 degrees 
F when tested with 75 degree F material at laboratory temperature. The epoxy grout shall 
exhibit a maxhnum thermal coefficient of 30 x 10-6 inches/inch/degree F when tested 
according to ASTM C 531 or ASTM D 696. 

7. Application: Epoxy grout shall be used to embed all anchor bolts and reh1forcing steel 
required to be set in grout, and for all other applications required in the Contract 
Docmnents. 

2.3 TOPPING GROUT AND CONCRETE FILL 
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A. Grout for topping of slabs and concrete fill for built-up surfaces of tank, channel, and basin 
bottoms shall be composed of cement, fme aggregate, coarse aggregate, water, and admixtures 
proportioned and mixed as indicated herein. All materials and procedures specified for concrete 
in Section 03300 shall apply except as indicated otherwise herein. 

B. Topping grout and concrete fill shall contain a minimum of 611 pound of cement per cubic yard 
with a maximum water cement ratio of 0.45. Where concrete fill is thicker than 3 inches, 
structural concrete as indicated in Section 03300 may be used when accepted by the 
CONSTRUCTION MANAGER. 

C. Coarse aggregate shall be graded as follows: 

U.S. STANDARD 
SIEVE SIZE 

1/2" 
3/8" 

No.4 
No. 8 
No.16 
No. 30 

PERCENT BY 
\VEIGHT PASSING 

100 
90-100 
20-55 
5-30 
0-10 
0 

D. Final mix design shall be as determined by trial mix design under supervision of the approved 
testing laboratory. 

E. Strength: Minimum compressive strength of topping grout and concrete fill at the end of 
28 days shall be 3000 psi. 

2.4 CURING MATERIALS 

A. Curing materials shall be as indicated in Section 03300 for cement grout and as recommended by 
the manufacturer of prepackaged grouts. 

2.5 CONSISTENCY 

A. The consistency of grouts shall be that necessary to completely fill the space to be grouted for the 
particular application. Dry pack consistency is such that the grout is plastic and moldable but will 
not flow. Where "dry pack" is called for in the Contract Documents, it shall mean a grout of that 
consistency; the type of grout to be used shall be as required for the particular application. 

B. The slump for topping grout and concrete fill shall be adjusted to match placement and finishing 
conditions but shall not exceed 4 inches. 

2.6 MEASUREMENT OF INGREDIENTS 

A. Measurements for cement grout sha11 be made accurately by volume using containers. Shovel 
measurement shall not be allowed. 

B. Prepackaged grouts sha11 have ingredients measured by means recommended by the 
manufacturer. 

2.7 MANUFACTURERS 
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A. Products shall be of the following manufacture (or equal): 

1. Epoxy Grout: Epoxy Grout J55 by Dayton Superior 
Sikadur 42 Grout-Pak by Sika Corporation 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. All surface preparation, curing, and protection of cement grout shall be as specified in Section 
03300. The finish of the grout surface shall match that of the adjacent concrete. 

B. The manufacturer of Class A non-shrink grout and epoxy grout shall provide on-site technical 
assistance upon request. 

C. Base concrete or masonry must have attained its design strength before grout is placed, unless 
authorized by the CONSTRUCTION MANAGER. 

3.2 GROUTING PROCEDURES 

A. Prepackage Grouts: All mixing, surface preparation, handling, placing, consolidation, curing, 
and other means of execution for prepackaged grouts shall be done according to the instructions 
and recommendations of the manufacturer. 

B. Base Plate Grouting: 

1. For base plates, the original concrete shall be blocked out or finished off a sufficient 
distance below the plate to provide for an one-inch thiclmess of grout or a thickness as 
indicated. 

2. After the base plate has been set in position at the proper elevation by steel wedges or 
double nuts on the anchor bolts, the space benveen the bottom of the plate and the original 
pour of concrete shall be filled with non-shrink-type grout. The mixture shall be of a 
trowelable consistency and tamped or rodded solidly into the space between the plate and 
the base concrete. A backing board or stop shall be provided at the back side of the space to 
be filled with grout. Where this method of placement is not practical or where required by 
the CONSTRUCTION MANAGER, alternate grouting methods shall be submitted for 
acceptance. 

C. T 011ping Grout: 

l. All mechanical, electrical, and finish work shall be completed prior to placement of topping 
or concrete fill. The base slab shall be given a roughened textured surface by sandblasting 
or hydroblasting exposing the aggregates to ensure bonding to the base slab. 

2. The minimum thickness of grout topping and concrete fill shall be one inch. Where the 
finished surface of concrete fill is to fom1 an intersecting angle of less than 45 degrees with 
the concrete smface it is to be placed against, a key shall be formed in the concrete surface 
at the intersection point. The key shall be a minimum of 3-1/2-inches wide by 1-1/2-inches 
deep. 

3. The base slab shall be thoroughly cleaned and wetted prior to placing topping and fill. No 
topping concrete shall be placed until the slab is complete free from standing pools or ponds 
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of water. A thin coat of neat Type II cement grout shall be broomed into the surface of the 
slab just before topping of fill placement. The topping and fill shall be compacted by 
rolling or tamping, brought to established grade, and floated. Grouted fill for tank and basin 
bottoms where scraping mechanisms are to be installed shall be screeded by blades attached 
to the revolving mechanism of the equipment in accordance with the procedures outlined by 
the equipment manufacturer after the grout is brought to the established grade. 

4 Topping grout placed on sloping slabs shall proceed uniformly from the bottom of the slab 
to the top, for the full width of the placement. 

5. The surface shall be tested with a straight edge to detect high and low spots which shall be 
immediately eliminated. When the topping and fill has hardened sufficiently, it shall be 
steel troweled to a smooth surface free from pinholes and other imperfections. An approved 
type of mechanical trowel may be used as an assist in this operation, but the last pass over 
the surface shall be by hand-troweling. During finishing, no water, dry cement or mixture 
of dry cement and sand shall be applied to the surface. 

3.3 CONSOLIDATION 

A. Grout shall be placed in such a manner, for the consistency necessary for each application, so as 
to assure that the space to be grouted is completely filled. 

** END OF SECTION ** 
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SECTION 03331- CAST-IN-PLACE ARCHITECTURAL CONCRETE 

PART 1 - GENERAL 

1.1. WORK OF THIS SECTION 

A. The WORK of this Section cast-in-place architectural concrete including form facings, 
reinforcement accessories, concrete materials, concrete mixture design, placement procedures, and 
finishes. 

1.2. RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper perfonnance 
of the WORK. 

1. Section 03200 Reinforcement Steel 
2. Section 03121 Fonnliners for Architectural Concrete 
3. Section 03290 Joints in Concrete Structures 
4. Section 03300 Cast-in-Place Structural Concrete 
5. Section 03315 Grout 
6. Section 07905 Joint Sealers 

1.3. STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall com­
ply with the Standard Specifications for Public Works Construction (SSPWC). 

1.4. DEFINITIONS 

A. Cast-in-Place Architectural Concrete: Formed concrete that is exposed to view on surfaces of 
completed structure or building and that requires special concrete materials, formwor.k, placement, 
or finishes to obtain specified architectural appearance. 

B. Cementitious Materials: Comply with the requirements of Section 03300 Cast-in-Place Structural 
Concrete. 

1.5. SUBMITTALS 

A. All infom1ation below shall be submitted and approved prior to construction. 

B. Product Data: For each type of product indicated. 

C. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances warrant 
adjustments. 

D. Fonnwork Shop Drawings: Show formwork construction including form-facing joints, 
mstications, construction and contraction joints, form joint-sealant details, form tie locations and 
patterns, inserts and embedments, cutouts, cleanout panels, and other items that visually affect cast­
in-place architectural concrete. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E. Technicals (Rev. Aug. 2016) 

234 I Page 



E. Placement Schedule: Submit concrete placement schedule before start of placement operations. 
Include locations of all joints including construction joints. 

F. Product Samples: For each of the following products: 

1. Form-facing panel. 
2. Form ties. 
3. Form liners. See requirements of Section 03121 "Formliners for Architectural Concrete." 
4. Coarse- and fine-aggregate gradations. 
5. Chamfers, custom patterns and rustications. 
6. Samples for Color Verification: Submit sample chip(s) of specified color(s) indicating color 

additive number(s) and required dosage rate(s). 
7. For custom color integrally colored concrete submit paint and draw-downs of colors selected 

by architect. 
8. Joint Sealant 

G. Field Samples, cast vertically, approximately 24 by 24 by 9 inches, of finishes, colors, and textures 
to match design reference sample. Include Sample sets showing the full ra11ge of variations 
expected in these characteristics and Mock-ups: See paragraph 1.6 Quality Assurance of this 
section. 

H. Qualification Data: See Division 1 Section "Quality Requirements." 

1. Material Test Reports: For the following, from a qualified testing agency, indicating 
compliance with requirements: 

a. Aggregates. Include service record data indicating absence of deleterious expansion of 
concrete due to alkali-aggregate reactivity. 

2. Material Certificates: For each of the following, signed by manufacturer: 

a. Cementitious materials. 
b. Admixtures. 
c. Form materials and form-release agents. 
d. Repair materials. 

3. Minutes of preinstallation conference. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A firm knowledgeable in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities and 
equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities." 

B. Testing Agency Qualifications: An independent agency qualified according to ASTM C 1077 and 
ASTM E 329 for testing indicated, as documented according to ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, 
Grade 1, according to ACI CP-01 or an equivalent certification program. 
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2. Personnel performing laboratory tests shall be an ACT-certified Concrete Strength Testing 
Technician and Concrete Laboratory Testing Technician - Grade I. Testing Agency 
laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Technician -
Grade II. 

C. Source Limitations for Cast-in-Place Architectural Concrete: Obtain each color, size, type, and 
variety of concrete material and concrete mixture from one manufacturer with resources to provide 
cast-in-place architectural concrete of consistent quality in appearance and physical properties. 

D. ACI Publications: Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5 and Section 6, 
"Architectural Concrete". 

2. ACI 303.1, "Specification for Cast-in-Place Architectural Concrete". 

E. Concrete Testing Service: Engage a qualified independent testing agency to perfom1 material 
evaluation tests and to design concrete mixtures. 

F. Field Samples and Mock-ups: Before casting architectural concrete, produce field samples and 
mock-ups for review and approval by the Architect. 

1. Integrally colored cast-in-place architectural concrete: After approval of color(s) per 
paragraph 1.5.E. of this section, prepare site-cast architectural concrete samples, cast 
vertically, approximately 24 by 24 by 9 inches of up to 4 different color options as selected 
by Architect. Forming surface and concrete texture shall be as specified. 

2. Field Sample Panels: After approval of site-cast color samples prepare field sample panels, 
cast vertically, approximately 48 inches wide by 96 inches high by 6 inches minimum to 
demonstrate the expected range of surface finish, color, texture, joints, tolerances, and 
standard of workmanship. Prepare up to six field samples to demonstrate each fonn texture 
and color. Prepare field samples to comply with the following requirements using materials 
and products indicated for the completed work: 
a. Build field samples on site in the location as directed by the Architect. 
b. Use form liner patterns and textures as shown in the Drawings and based on approved 

products per paragraph 1.5 .e. of this Section. 
c. Demonstrate release agent, curing, cleaning, and protecting of cast-in-place architectural 

concrete. 
d. Demonstrate the following types of joints as specified: 

1) Construction joint 
2) Expansionjoint 
3) Controljoint 

e. In presence of Architect, damage part of the exposed face smface for each finish, color, 
and textures, and demonstrate material, and techniques proposed for repair of tie holes 
and surface blemishes to match adjacent undamaged surfaces. 

3. Full Height Mock-up: After approval of Field Sample Panels prepare full height mock-up, 

approximately 6'-0" wide by 36' -0" high by 12 inches minimum to demonstrate the approved 

range of selections made. Prepare mock-up to comply with the following requirements: 
a. Build mock-up on site in the location as directed by the Architect. 
b. Prepare mock-up using materials, products, finishes, colors, techniques, and workmanship 

per the approved field samples. 
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c. Failure to prepare mock-up according to approved field samples shall be grounds for 
rejection of the mock-up. Upon rejection of the mock-up as such the contractor shall 
prepare additional mock-up(s) without additional cost to owner. 

d. Build mock-up of typical exterior wall of cast-in-place architectural concrete to 
demonstrate full range of surf ace texture and color as shown on drawings. 

e. Maintain mock-up during construction in an undisturbed condition as a standard for 
judging the completed work. 

4. General Requirements for Field Samples and Mock-ups: 
a. Construct mock-ups and field samples using processes and techniques intended for use on 

the permanent work. 
b. Mock-ups and field samples shall be produced by the individual workers who will perfonn 

the work on the project. 
c. For accurate color, the quantity of concrete mixed to produce field samples and mock-ups 

shall not be less than 3 cubic yards ( or not less than 1/3 the capacity of the mixing drum 
on the ready-mix truck) and should always be in full cubic yard increments. Excess 
material shall be discarded according to local regulations. 

d. Retain samples of cements, sands, aggregates, and color additives used in field samples 
and mock-ups for comparison with materials used in remaining work. 

· e. Accepted field samples and mock-ups provided visual standard for the work of this 
section. 

G. Field samples and mock-ups shall remain through completion of work for use as a quality 
Preinstallation Conference: Conduct conference at Project site to comply with the following: 

1. Before submitting design mixtures, review concrete design mixture and examine procedures 
for ensuring quality of concrete materials. Require representatives of each entity directly 
concerned with cast-in-place architectural concrete to attend, including the following: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete manufacturer. 
d. Cast-in-place architectural concrete subcontractor. 

2. Review concrete finishes and finishing, cold- and hot-weather concreting procedures, curing 
procedures, construction joints, forms and form-removal limitations, reinforcement 
accessory installation, concrete repair procedures, and protection of cast-in-place 
architectural concrete. 

PART 2--PRODUCTS 

2.1. FORM-FACING MATERIALS 

A. General: Comply with Section03121 "Forn1liners for Architectural Concrete". 

B. Fonn-Facing Panels for As-Cast Finishes: Steel, glass-fiber-reinforced plastic, or other approved 
nonabsorptive panel materials that will provide continuous, true, and smooth architectural concrete 
surfaces. Furnish in largest practicable sizes to minimize number of joints. 

C. Form-Facing Panels for As-Cast Finishes: Exterior-grade plywood panels, nonabsorptive, that will 
provide continuous, true, and smooth architectural concrete surfaces, high-density overlay, Class 1, 
or better, complying with DOC PS 1. 
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D. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic concrete 
loads without detrimental deformation. · 

E. Form Liners: Units of face design, texture, arrangement, and configuration indicated. 

F. All concrete surfaces designated in the engineering plans or specifications as "custom cast-in-pace 
concrete", Panel Design Types A,B,C,D & E, shall be formed using "Custom-Made Formliner" by 
RECKLI or Equal per 3-D CAD model to be provided by Architect. 

G. Fomtliners for Panel Design Types F designated in the engineering plans or specifications shall be 
formed using Formliner, Model No. 2/32 Inn by RECKLI or Equal. 

H. NotUsed 

I. Chamfer Strips: Metal, rigid plastic, elastomeric rubber, or dressed wood, 3/4 by 3/4 inch, 
minimum; nonstaining; in longest practicable lengths. 

J. Form Joint Tape: Compressible foam tape; pressure sensitive; AAMA 800, "Specification 810.1, 
Expanded Cellular Glazing Tape"; minimum 1/4 inch thick. 

K. Fonn Joint Sealant: Elastomeric sealant complying with ASTM C 920, Type Mor S, Grade NS, 
that adheres to form joint substrates. 

L. Sealer: Penetrating, clear, polyurethane wood form sealer formulated to reduce absorption of bleed 
water and prevent migration of set-retarding chemicals from wood. 

M. Form-Release Agent: Commercially formulated colorless form-release agent that will not bond 
with, stain, or adversely affect architectural concrete surfaces and will not impair subsequent 

treatments of those surfaces. Form-release agent shall be approved by color pigment manufacturer. 

N. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

0. Surface Retarder: Chemical liquid set retarder, for application on form-facing materials, capable 
of temporarily delaying final hardening of newly placed concrete surface to depth of reveal 
specified. 

P. Form ties: 

1. Fonn ties with integral waterstops shall be provided with a plastic cone or other suitable 
means for forming a conical hole to insure that the form tie may be broken off back of the 
face of the concrete. The maximum diameter of removable cones for rod ties, or of other 
removable fonn-tie fasteners having a circular cross-section, shall not exceed 1-1/2 inches; 
and all such fasteners shall be such as to leave holes of regular shape for reaming. 

2. Fumish ties with integral water-barrier plates to walls indicated to receive dampproofing or 
waterproofing. 

2.2. MANUFACTURERS 

A. Products of the type indicated shall be manufactured by one of the following (or equal): 

1. Form Ties: Burke Penta - Tie System by the Burke Company 
Richmond Snap Tys by the Richmond Screw Anchor Company 
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2. Form ties with Integral Waterstops: Burke Taper - Tie System by the Burke Company 
Taper Ty by the Richmond Screw Anchor Company 

3. Pigments for Integrally Colored Concrete by L.M. Scofield Company, Davis Colors, or Equal 

2.3. STEEL REINFORCEMENT AND ACCESSORIES 

A. General: Comply with Division 3 Section "Cast-in-Place Structural Concrete" for steel 
reinforcement and other requirements for reinforcement accessories. 

B. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 
reinforcing bars and welded-wire fabric in place; manufacture according to CRSI's "Manual of 
Standard Practice." 

1. Where legs of wire bar supports contact fom1S, use gray, all-plastic bar supports. 

2.4. CONCRETE MATERIALS 

A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and 
source, throughout Project: 

1. Portland Cement: ASTM C 150, Type White. 

2. Blended Hydraulic Cement: ASTM C 595, Type HS cement. 

B. Nom1al-Weight Aggregates: ASTM C 33. For Class Specification, See Section 03300, Cast-In 
Place Structural Concrete. 

I. Maximum Coarse Aggregate Size: See Section 03300, Cast-In Place Structural Concrete. 

2. Gradation: See Section 03300, Cast-In Place Structural Concrete. 

C. Normal-Weight Fine Aggregate: See Section 03300, Cast-In Place Structural Concrete. 

D. Water: Potable, complying with ASTM C 94/C 94M except free of wash water from mixer 
washout operations. 

2.5. ADMIXTURES 

A. Air-Entraining Admixture: ASTM C 260. 

B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other 
admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in 
hardened concrete. Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixt11re: ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017 /C 1017M, Type II. 
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C. Color Pigment: ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing 
admixtures; color stable, free of carbon black, nonfading, and resistant to lime and other alkalis. 
Custom Color as selected by Architect at no additional cost. 

1. Color-I 
a. Option A: Custom Color as selected by Architect to match existing pump station 

building. 
b. Option B: Custom Color as selected by Architect to match existing pump station 

building. 
2. Color-2 

a. Option A: "Quarry Red" by L.M. Scofield, or equal. 
b. Option B: Custom color as selected by Architect to match existing pump house brick 

color. 

2.6. CURING MATERIALS 

A. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 

B. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

C. Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type I, Class B. 

I. For integrally colored concrete, curing compound shall be approved by color pigment 
manufacturer. 

2. For concrete indicated to be sealed, curing compound shall be compatible with sealer. Sealing 
compound shall be approved by color pigment manufacturer. 

2.7. REP AIR MATERIALS 

A. Bonding Agent: ASTM C 1059, Type II, nonredispersible, acrylic emulsion or styrene butadiene. 

B. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit 
requirements. 

1. Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened 
concrete. 

2.8. CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of cast-in-place architectural concrete 
proportioned on basis of laboratory trial mixture or field test data, or both, according to ACI 30 I. 

1. Use a qualified independent testing agency for preparing and reporting proposed design 
mixtures based on laboratory trial mixtures. 

B. Proportion concrete mixtures as follows: 

1. Compressive Strength (28 Days): See Section 03300, Cast-In Place Structural Concrete. 
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2. Maximum Water-Cementitious Materials Ratio: See Section 03300, Cast-In Place Structural 
Concrete. 

3. Slump Limit: See Section 03300, Cast-In Place Structural Concrete. 

4. Air Content: See Section 03300, Cast-In Place Structural Concrete. 

C. Cementitious Materials: For cast-in-place architectural concrete exposed t.o deicers, limit 
percentage, by weight, of cementitious materials other than portland cement according to ACI 301 
requirements. 

D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15percent by weight of cement. 

E. Admixtures: Use admixtures according to manufacturer's written instructions. 

F. Color Pigment: Add color pigment to concrete mixture according to manufacturer's written 
instructions and to result in hardened concrete color consistent with approved moclrup. 

2.9. CONCRETE MIXING 

A. Ready-Mixed Architectural Concrete: Measure, batch, mix, and deliver conr:rete according to 
ASTM C 94/C 94M and furnish batch ticket infonnation. 

1. Clean equipment used to mix and deliver cast-in-place architectural co:mcrete to prevent 
contamination from other concrete. 

2. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-
1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery 
time to 60 minutes. 

2.10. ACCESSORIES 

A. Joint Sealants: As specified in Section 03290 "Joints in Concrete Structures". Color 1to match approved 
color of integrally-colored cast-in-place architectural concrete. 

PART 3 -- EXECUTION 

3.1. FORMWORK 

A. General: Comply with Division 3 Section "Cast-in-Place Concrete" for fo::rmwork, embedded 

items, and shoring and reshoring. Comply with Section 03121 "Formliner:s for Architectural 

Concrete". 

B. Limit deflection of form-facing panels to not exceed ACI 303 .1 requirements. 

C. In addition to ACI 303.1 limits on form-facing panel deflection, limit cast-in-:prace architectural 
concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows: 

1. Class B, 1/4 inch 

D. Fabricate forms to result in cast-in-place architectural concrete that complies with ACI 117, 
"Specifications for Tolerances for Concrete Construction and Materials." 
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E. Fabricate forms for easy removal without hammering or prying against concrete surfaces. Provide 
crush or wrecking plates where stripping may damage cast-in-place surfaces. Provide top forms 
for inclined surfaces steeper than 1.5 horizontal to 1 vertical. Kerf wood rustications, keyways, 
reglets, recesses, and the like, for easy removal. 

1. Seal form joints and penetrations at form ties with form joint tape or form joint sealant to 
prevent cement paste leakage. 

2. Do not use rust-stained steel fom1-facing material. 

F. Provide temporary openings for cleanouts and inspection ports where interior area of fonnwork is 
inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent loss 
of concrete mortar. Locate temporary openings in forms at inconspicuous locations. 

G. Chamfer exterior corners and edges of cast-in-place architectural concrete. 

H. Coat contact surfaces of wood rustications and chamfer strips with sealer before placing 
reinforcement, anchoring devices, and embedded items. 

I. F om1 openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds., and bulkheads 
required in the Work. Determine sizes and locations from trades providing such items. 

J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and 
other debris just before placing concrete. 

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment. 

L. Coat contact surfaces of forms with form-release agent, according to manufucturer's written 
instructions, before placing reinforcement. 

M. Coat contact surfaces of forms with surface retarder, according to manufacturer's written 
instructions, before placing reinforcement. 

N. Place fom1 liners accurately to provide :finished surface texture indicated. Provide solid backing 
and attach securely to prevent deflection and maintain stability of liners during concreting. Prevent 
fonn liners from sagging and stretching in hot weather. Seal joints of form liners and form liner 
accessories to prevent mortar leaks. Coat form liner with fo1111-release agent. 

3.2. REINFORCEMENT AND INSERTS 

A. General: Comply with Division 3 Section "Cast-in-Place Concrete" for fabricating and installing 
steel reinforcement. Securely fasten steel reinforcement and wire ties against shifting during 
concrete placement. 

B. Set wire ties with ends directed into concrete, not toward exposed concrete surfac-es. 

3.3. REMOVING AND REUSING FORMS 

A. F ormwork for sides of beams, walls, columns, and similar parts of the Work that does not support 
weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours 
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after placing concrete, if concrete is hard enough to not be damaged by form-removal operations 
and curing and protection operations are maintained. 

1. Schedule form removal to maintain surface appearance that matches approved mockups. 
2. Cut off and grind glass-fiber-reinforced plastic fonn ties flush with surface of concrete. 

B. Leave formwork for beam soffits, joists, slabs, and other structural elements that support weight of 
concrete in place until concrete has achieved 28-day design compressive strength. Remove forms 
only if shores have been arranged to permit removal of fonns without loosening or disturbing 
shores. 

C. Clean and repair surfaces of fonns to be reused in the Work. Do not use split, frayed, delaminated, 
or othe1wise damaged form-facing material. Apply new form-release agent. 

D. When fonns are reused, clean surfaces, remove fins and laitance, and tighten to close joints. Align 
and secure joints to avoid offsets. Do not use patched forms for cast-in-place architectural concrete 
surfaces. 

3.4. JOINTS 

A. Constmction Joints: Install construction joints tme to line with faces perpendicular to surface plane 
of cast-in-place architectural concrete so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement. Continue reinforcement across 
constmction joints, unless otherwise indicated. 

2. Fom1 keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. Align 
constmction joint within rustications attached to form-facing material. 

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset joints 
in girders a minimum distance of twice the beam width from a beam-girder intersection. 

4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders 
and at the top of footings or floor slabs. 

5. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls, near 
corners, and in concealed locations where possible. 

6. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 

B. Contraction Joints: Form weakened-plane contraction joints true to line with faces perpendicular 
to surface plane of cast-in-place architectural concrete so strength and appearance of concrete are 
not impaired, at locations indicated or as approved by Architect. 

3.5. CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, forn1-release agent, reinforcement, 
and embedded items is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless approved 
by Architect. 

C. Before test sampling and placing concrete, water may be added at Project site, suq_ject to limitations 
of ACI 301. 

D. Do not add water to concrete after adding high-range water-reducing admixtures to mixture. 
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E. Deposit concrete continuously between construction joints. Deposit concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth to not exceed fonnwork design pressures and 
in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 303 .1. 
3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators 

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches 
into preceding layer. Do not insert vibrators into lower layers of concrete that have begun to 
lose plasticity. Do not permit vibrators to contact forms. 

F. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on 
frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents. 
4. Do not use chemical accelerators unless otherwise specified and approved in design mixtures. 

G. Hot-Weather Placement: Comply with ACI 30 l and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water 
or chopped ice may be used to control temperature, provided water equivalent of ice is 
calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is 
Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.6. FINISHES, GENERAL 

A Architectural Concrete Finish: Match Architect's design reference sample, identified and described 
as indicated, to satisfaction of Architect. 

B. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces 
adjacent to fanned surfaces, strike off smooth and fmish with a texture matching adjacent fanned 
surfaces. 

1. Continue final surface treatment of formed surfaces uniformly across adjacent unfonned 
surfaces, unless otherwise indicated. 

C. Maintain uniformity of special finishes over construction joints, unless otherwise indicated. 

3.7. AS-CAST FORMED FINISHES 

A Rough-Formed Finish: As-cast concrete texture imparted by fom1-facing material with tie holes 
and defects repaired and patched. Remove fins and other projections exceeding specified limits on 
fanned-surface irregularities. 
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B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an 
orderly and symmetrical manner with a minimum of seams. Remove fins and. other projections 
exceeding specified limits on formed-surface irregularities. Repair and patch tie holes and defects. 

C. Rubbed Finish: Apply the following to smooth-fon11-finished as-cast concrete where indicated: 

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten concrete surfaces 
and rub with carborundum brick or another abrasive until producing a unifon11 color and 
texture. Do not apply cement grout other than that created by the rubbing process. 

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of thick paint 
to coat surfaces and fill small holes. Mix one part portland cement to one and one-half parts 
fine sand with a I: l mixture of bonding admixture and water. Add white portland cement in 
amounts determined by trial patches so color of dry grout will match surrounding concrete. 
Scrub grout into voids and remove excess grout. When grout whitens, rub surface with clean 
burlap and keep surface dan1p by fog spray for at least 36 hours. 

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix one part portland 
cement and one part fine sand with a l: 1 mixture of bonding agent and water. Add white 
portland cement in amounts determined by trial patches so color of dry grout will match 
surrounding concrete. Compress grout into voids by grinding surface. In a swirling motion, 
finish surface with a cork float. 

D. Fonn-Liner Finish: Produce a textured surface free of pockets, streaks, and honeycombs, and of 
unifonn appearance, color, and texture. 

3.8. EXPOSED-AGGREGATE FINISHES 

A. Abrasive-Blast Finish: Perform abrasive blasting after compressive strength of concrete exceeds 
4000 psi. Coordinate with formwork removal to ensure tliat surfaces to be abrasive blasted are 
treated at same age for uniform results. 

1. Surface Continuity: Perform abrasive-blast finishing in as continuous an operation as 
possible, maintaining continuity of finish on each surface or area of Work. Maintain required 
patterns or variances in depths of blast to match design reference sample or mockup. 

2. Abrasive Blasting: Abrasive blast comers and edges of patterns carefully, using backup 
boards, to maintain unifonn corner or edge line. Determine type of nozzle, nozzle pressure, 
and blasting techniques required to match design reference sample or mockup. 

3. Depth of Cut: Use an abrasive grit of proper type and gradation to expose aggregate and 
surrounding matrix surfaces to match design reference sample or mockup, as follows: 

a. Light: Expose fine aggregate with occasional exposure of coarse aggregate and 
uniform color; with maximum reveal of 1/16 inch (1.5 mm). 

3.9. CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. Comply with ACI 306.1 for cold-weather protection and with ACI 301 for hot­
weather protection during curing. 

B. Begin curing cast-in-place architectural concrete immediately after removing forms from concrete. 
Cure according to ACI 308.1, by one or a combination of the following methods that will not 
mottle, discolor, or stain concrete: 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

245 I Page 



1. Moisture Curing: Keep exposed surfaces of cast-in-place architectural concrete continuously 
moist for not less than seven days with the following materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet. Cover concrete surfaces 

and edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover 
for curing concrete, placed in widest practicable width, with sides and ends lapped at least 
12 inches, and sealed by waterproof tape or adhesive. Cure for not less than seven days. 
Immediately repair any holes or tears during curing period; use cover material and waterproof 
tape. 

3. Curing Compound: Mist concrete surfaces with water. Apply curing compound unifom1ly 
in continuous operation by power spray or roller according to manufacturer's written 
instructions. Recoat areas su~jected to heavy rainfall within three hours after initial 
application. Maintain continuity of coating and repair damage during curing period. 

3.10. FIELD QUALITY CONTROL 

A. General: Comply with Division 3 Section "Cast-in-Place Concrete" for field quality-control 
requirements. 

3.11. REPAIRS, PROTECTION, AND CLEANING 

A. Repair and cure damaged finished surfaces of cast-in-place architectural concrete when approved 
by Architect. Match repairs to color, texture, and uniformity of surrounding surfaces and to repairs 
on approved mockups. 

B. Remove and replace cast-in-place architectural concrete that cannot be repaired and cured to 
Architect's approval. 

C. Protect comers, edges, and surfaces of cast-in-place architectural concrete from damage; use guards 
and barricades. 

D. Protect cast-in-place architectural concrete from staining, laitance, and contamination during 
remainder of construction period. 

E. Clean cast-in-place architectural concrete surfaces after finish treatment to remove stains, 
mal'kings, dust, and debris. 

F. Wash and rinse surfaces according to concrete :finish applicator's written recommendations. Protect 
other Work from staining or damage due to cleaning operations. 

1. Do not use cleaning materials or processes that could change the appearance of cast-in-place 
architectural concrete finishes. 

- END OF SECTION -
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03350 - CONCRETE FINISIDNG 

PART 1- GENERAL 

1.1 SUMMARY 

A. This section includes: 
I . Concrete finishing of slabs and flatwork. 

B. Related Sections: 
1. Section 03300: Cast-In-Place Structural Concrete 
2. Section 03331: Cast-In-Place Architectural Concrete 
3. Section 09970: Concrete Floor Sealer 
4. Section 09680: Carpeting 

1.2 SUBMITTALS 

A. General: Submittals involving exposed concrete finishes require approval of the 
Architect before they may be incorporated in the Work. 

B. Shop Drawings: Submit shop drawings, or diagrams to scale, that indicate the location 
in plan and elevation of all concrete finishes. 

C. Product Data: Submit manufacturers' product data for manufactured products. 

1.3 QUALITY ASSURANCE 

A. Comply with the provisions of Sections 03300 Cast-In-Place Structural Concrete & 
03331 Cast-In-Place Architectural Concrete. 

PART 2-PRODUCTS 

2.1 MATERIALS 

A. Furnish materials, tools and equipment in accordance with Sections 03300 Cast-In­
Place Concrete & 03331 Cast-In-Place Architectural Concrete. 

PART 3-EXECUTION 

3.1 SLABS AND FLATWORK 

A. Placement and Finishing Standards: Slabs and flatwork shall be placed, consolidated, 
and finished in accordance with Section 03300 Cast-In-Place Concrete. 

B. Placement: 
1. Whether indicated or not, in areas where drains occur, slope fmished slab to 

drains. Slope shall bel/8 inch minimum to 1/4 inch maximum per foot unless 
otherwise indicated. 

C. Curing, Protection & Tolerances of concrete shall be in accordance with Section 03300 
Cast-In-Place Concrete. 

D. Slab Finishes: Unless otherwise indicated, slabs and flatwork shall receive the 
following finishes as specified in Section 03300 Cast-In-Place Concrete: 
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LOCATION FINISH SEALER 

ENTRY HALL #200 Floor: NIA 
Existing 

OPEN WORK AREA #201 Floor: NIA 
Existing 

CONFERENCE ROOM #202 NIA 
Floor: Existing 
OFFICES #203, 204 & 205 Floor: 

Existing NIA 
HALL #206 Floor: 

Existing NIA 
NORTH GENERATOR BUJLDING Per Section 09970 
#100 Floor: U3 Concrete Floor Sealer 
NORTH GENERATOR BUILDING Per Section 09970 
#101 Floor: U3 Concrete Floor Sealer 
CONTROL ROOM #102 Floor: Per Section 09970 

U3 Concrete Floor Sealer 
ELECTRICAL SWITCHGEAR Per Section 09970 
BUILDING #103 Floor: U3 Concrete Floor Sealer 

END OF SECTION 
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FLOOR 
COVERING 
Per Section 
09680 Caroeting 
Per Section 
09680 Carpeting 
Per Section 
09680 Carpeting 
Per Section 
09680 Cameting 
Per Section 
09680 Carpeting 
Exposed to view 

Exposed to view 

Exposed to view 

Exposed to view 
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SECTION 05120 - STRUCTURAL STEEL 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A The WORK ofthis Section includes providing structural steel and related appurtenances. 

1.2 RELATED SECTIONS 

A. The WORK of the following Section applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 09800 Protective Coating 

1.3 STANDARD SPECIFICATIONS 

A. Except as othenvise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Construction (SSPWC). 

1.4 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 

1.5 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the applicable sections of the current editions of the 
documents indicated apply to the WORK of this Section. 

AISC MOll 
AISC S326 

ASTM A36 / A992 
ASTMA53 

ASTMA283 

ASTMA307 

ASTMA320 

ASTMA325 
ASTMA490 
ASTMA500 

Manual of Steel Construction for Shop and Field Welding 
Design, Fabrication and Erection of Structural Steel for 
Buildings 
Structural Steel for 36 KSI / Structural Steel for 50 KSI 
Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded 
and Seamless, Grade B 
Low and Intermediate Tensile Strength Carbon Steel Plates, 
Shapes and Bars 
Carbon Steel Externally Threaded Standard Fasteners, 
Grade A 
Alloy-Steel Bolting Materials for Low Temperature Service, 
Type 304 
High-Strength Bolts for Structural Steel Joints 
Heat-Treated Structural Steel Bolts 
Cold-Formed Welded and Seamless Carbon Steel Structural 
Tubing in Rounds and Shapes, Grade B 
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ASTMA501 

ASTMA666 

AWS-B3.0 
AWS-Dl.1 
AWS-Wl 

Hot-Formed Welded and Seamless Carbon Steel Structural 
Tubing 
Austenitic Stainless Steel, Sheet, Strip, Plate and Flat Bar 
for Structural Applications, Grade A, Type 304 
Welding Procedures and Perfonnance Qualifications 
Structural Welding Code-Steel 
Welding Metallurgy 

1.6 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Shop drawings, including details, dimensions, details of match markings and all 
information necessary for fabrication. 

2. Welding procedures and welder qualifications. 

1. 7 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Certificates that steels comply with the indicated standards. 

2. Certificates that welding operators and procedures comply with the indicated 
requirements. 

PART 2 -- PRODUCTS 

2.1 MATERIALS 

A. Materials for structural steel members and connection, unless otherwise indicated, shall 
comply with the following: 

1. Rolled shapes 

Wide flanges 

Channels, angles & others 

2. Pipe 

3. Structural steel tubing 

4. Structural plates 

5. 

6. 

Beam cover/side plates 

Column continuity plates 

Column base plates 

Other, unless noted otherwise 

Stainless steel 

Stainless steel bolts, nuts 

and washers 
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ASTMA36 

ASTM A53, Grade B 

ASTM A500, Grade B, or ASTM A501 

ASTM A572 Grade 50 

ASTM A572 Grade 50 

ASTM A572 Grade 50 

ASTMA36 

ASTMA666, Grade A, Type 316L (Fy= 35 ksi) 

ASTM A320, Type 316 
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7. High strength steel bolts 

8. Machine bolts 

9. Anchor bolts 

10. Threaded and hanger rod 

11. Welded shear connectors 

12. Galvanizing 

B. Corrosion Protection: 

ASTM A325 or ASTM A490 

ASTM A325 or ASTM A490 

ASTM Fl 554, Grade 36 unless otherwise noted 

ASTMA307 

ASTMA108 Grade 1015 through 1020 

ASTMA123 

Unless otherwise indicated, all struchiral steel shall be Hot-Dip Galvanized after fabrication 
and coated per Specification Section 09800. 

2.2 FABRICATION 

A. Fabrication shall be in accordance with AISC S326 and indicated requirements. All 
structural steel welding in off-site fabrication shops shall be continuously inspected by a City 
of San Diego Certified Special Inspector. The continuous inspection will be waived if the 
work is done in a shop certified by the International Code Council (ICC), or listed by the 
International Code Council Evaluation Services (ICC-ESR), Inc. This shall be at no extra 
cost to the OWNER. 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. General: 

1. Structural assemblies and shop and field welding shall meet the requirements of AISC 
MO 11 and AISC S326. 

2. Measurements and dimensions shall be verified at the site. 

3. Bolt holes shall be 1/16 inch larger than the nominal size of bolts. Where thick metals 
are indicated, holes shall be sub-punched and drilled or reamed. 

4. Dissimilar metals shall be protected from galvanic corrosion by means of pressure 
tapes, coatings or isolators. 

5. Bolts shall not be permitted to drift and holes shall not be enlarged to correct 
misalignment. In the event of mismatching of holes, new materials shall be provided. 

6. Structural steel completely encased in concrete shall not be galvanized or painted and 
shall have a clean surface for bonding to concrete. 

7. Damaged structural steel shall be replaced. Use of salvaged, reprocessed, or scrap 
materials shall not be permitted. 

8. Post installed anchor bolts are not permitted on new pads. Post installed anchor bolts 
are allowed 011 existing equipment pads only. 
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B. Welding: 

1. Welding shall be performed by operators who have been qualified by tests as prescribed 
by AWS-Wl Sect. 7, to perform the type of welding indicated. Welding shall comply 
with A WS Code for Arc Welding in Building Construction, Section 4, Workmanship. 
Electrodes shall be matching per A WS. 

2. Continuous seal welds shall be applied on structural steel designed to be exposed to 
weather or submerged in water or wastewater. Continuous seal welds shall be applied 
on both sides of structural steel designed to be submerged in water o;r wastewater. 

C. Bolted Connections: 

1. Where bolted connections are indicated, they shall comply with AISC Specifications for 
Framed Beam Connections for bearing type connections. The threaded portion of bolts 
shall not occur at shear planes. 

3.2 CORROSION PROTECTION 

A. Unless otherwise indicated, all structural steel, including that used in ihe fabrication of 
process equipment, shall be surface prepared and coated in accordance -with Section 09800 
and shall include the following operations: 

1. Exterior and interior edges of flame-cut pieces shall be ground smooth. 
2. Sharp edges and punched holes shall be ground smooth. 
3. Uneven or rough welds shall be ground smooth. 

B. Seal weld open ends of hollow structural section (HSS) with 1:4'' closure plates. Provide 
continuous seal welds at angle to gusset-plate connections and similar locations where steel is 
exposed to weather. 

3.3 TOUCH-UP AND REPAIR 

A. After installation, damaged surfaces of shop-primed structural steel shall be cleaned and 
touched-up with same material used for shop coat. 

** END OF SECTION ** 
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SECTION 05300 - METAL DECKING 

PART 1-GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing all metal decking, accessories and complete 
appurtenant work. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 05120 Structural Steel 
2. Section 05500 Miscellaneous Metalwork 
3. Section 07540 Single-Ply Adhered Membrane Roofing 
4. Section 07600 Flashing and Sheet Metal 
5. Section 09800 Protective Coating 

1.3 CODES 

A. The WORK of this Section shalI comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1 California Building Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. ASTMA446 

2. ASTMA525 

3 ASTMA611 

4 AWS Dl.3 
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Specification for Steel Sheet, Zinc Coated(Galvanized) 
by Hot-Dip Process, Structural (Physical) Quality 

Specification for General Requirements for Steel Sheet, 

Zinc-Coated (Galvanized) by the Hot-Dip Process 

Specification for Steel, Cold-Rolled Sheet, Carbon, 
Structural 

Specifications for Welding Sheet Steel in Structures 
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5. 

6. 

7. 

8. 

AISI 
Structural Members 

AISC 

ICBO 

Steel Deck Institute 
(SDI) 

1.5 SHOP DRAWINGS AND SAMPLES 

Specification for the Design of Cold-Formed Steel 

Light Gauge Steel Design 

Research Report (on Metal Decks) 

Design Manual for Composite Decks, Form Decks and 
Roof Decks 

A. The following shall be submitted in addition to General Requirements: 

1. Deck manufacturer's affidavit certifying to the yield strength, design thickness, and 
section prope1ties of the metal deck. 

2. Diaphragn1 shear values for the deck, supplied by the manufacturer, using the welding pattern 
and shear capacity indicated. 

3. Erection layout drawing showing the location of deck sheets, end laps, side laps, 
location and sizes of all openings, types and locations of welds. 

4. The location, type, size, spacing and sequence of the connections and the methods of 
fastening the decking and installing the accessories. 

5. Erection marks. Mark each bundle to correspond to the shop drawings. 

6. Certification from the Steel Deck Institute (SDI) that the steel roof deck is designed in 
accordance with SDI standards. 

7. Certifications that welders are qualified in accordance with AWS Dl.3 for each process, 
position, and joint configuration, on the shop and field welding procedures to be used. 

8. Written Welding Procedure Specifications (WPS's) in accordance with AWS Dl.3 and SDI 
requirements for each different welded joint proposed for use whether prequalified or 
qualified by testing. 

1.6 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Steel decking shall be delivered, stored, handled, and installed in a manner to protect it from 
corrosion, deformation, and other damage. Special care shall be exercised not to damage the 
material or overload the deck during the entire construction period. 

B. The deck shall not be used as a working platfonn until the units have been welded in position and 
shall not be used for storage of materials without authorization by the CONSTRUCTION 
MANAGER. All damaged material shall be removed and restoration made with new material by 
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the CONTRACTOR at no additional cost to the OWNER. 

PART 2 - PRODUCTS 

2.1 STEEL DECK 

A. Unless noted on the drawings, all metal decking and accessories shall be manufactured 
from steel conforming to ASTM Designation A 653 SS, having a minimum yield strength of 
38,000 psi. The maximum design working stress in the deck shall not exceed 0.6 times the yield 
strength. 

B. The metal decking stmctural properties shall be as indicated. These shall include minimum 
thickness of steel before coating, minimum depth of deck, minimum moment of inertia, and 
minimum section modulus. The moment of inertia and section modulus of the metal decking unit 
shall be computed in accordance with the Steel Deck Institute specifications, and in accordance 
with the American Iron and Steel Institute, "Specification for the Design of Cold- Fonned Steel 
Structural Members." 

C. Galvanized steel decking shall comply with ASTM A 446 and the galvanizing shall confonn to 
ASTM A 525, Class G90 and the applicable requirements of Section 05500. 

D. Painted steel deck shall conform to ASTM A 611 and shall receive a shop coat of primer and shall be 
painted in accordance with the applicable requirements of Section 09800. 

E. The metal decking shall have sufficient sheet length to cover 3 or more spans of supports. 

F. The metal decking sheets shall be formed at the longitudinal sides in such a manner that they 
will overlap and interlock. Where the end of sheets overlap, they shall be die-formed in such 
a manner that the sheet in the next row telescopes and snugly overlaps the sheet laid 
previously. 

PART 3 -- EXECUTION 

3.1 INSTALLATION REQUIREMENTS 

A. The CONTRACTOR shall inspect supporting members for correct layout and alignment, and shall 
not proceed with installation until defects are corrected and suppo1iing members are completely 
installed and secured. 

B. Metal deck sheets and accessories shall be placed in accordance with manufacturer's 
recommendations and shop drawings. Roofs having a slope of 1/4-inch per foot or more shall be 
erected starting at the lowside to ensure that end laps are shingle fashion. 

C. Metal deck sheets shall be positioned on supporting steel framework and adjusted to final position 
with ends bearing a minimum of 2 inches on supporting members. Units shall be placed end to 
end with all ribs aligned over entire length of run before being pennanently fastened. 

D. Special care shall be exercised not to damage or overload the deck during installation. The deck 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

255 I Page 



shall not be used for storage or working platforms until permanently secured in position. 
Construction load shall not exceed deck carrying capacity. 

E. All openings in the deck shall be cut and fitted neatly and shall be reinforced with structural steel 
members to distribute the load. 

F. Edges of any cut openings or any minor surface damage areas shall be repaired in accordance with 
applicable requirements of Section 09800 and Section 05500. 

3.2 WELDING 

A. Care shall be exercised in the selection of electrodes and an amperage to provide positive welds 
and to prevent high amperage blow holes. Welds shall be made from the top side of the deck 
immediately after alignment. 

B. The metal decking shall be welded to all supporting members with 1/2-inch effective 
diameter puddle welds spaced as indicated. Welding washers shall be used when welding steel 
decking of less than 0.028-inch thickness. Welding washers shall not be used when welding steel 
decking of0.028 inches or greater. 

C. Side laps shall be welded with either 1/2-inch effective diameter puddle welds or 1-1/4-inch long 
seam welds, spaced as indicated. 

D. Any weld found to be defective shall be replaced. 

E. All welds shall be free of sharp points or edges. All welds shall be cleaned immediately by 
chipping or wire brushing and shall be coated with an organic zinc primer as recommended by the 
metal deck ma11ufacturer. 

F. Welding shall conform to the applicable requirements of AISC "Light Gauge Steel design." 
Welders shall be AWS certified. 

** END OF SECTION** 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

256 I Page 

I 
I 
I 
I 
ff 

I 
! 



SECTION 05400 - COLD-FOR1\1ED METAL FRAMING 

PART 1 - GENERAL 

1.1 

1.2 

1.3 

A. 

DESCRIPTION 

Section Includes: Provision of light gauge steel stud and joist framing. Work includes, 
but is not necessarily limited to the following: 

1. Non-load bearing steel stud framing at exterior walls. 

2. Interior stud wall and ceiling framing with studs. 

3. Framing accessories. 

B. Related Sections: 

A. 

B. 

A. 

1. Section 05500- Miscellaneous Metalwork. 

2. Section 09100 - Metal Support Assemblies. 

REFERENCES 

Requirements of the GENERAL CONDITIONS and DIVISION NO. 1 apply to all 
Work in this Section. 

Published specifications, standards, tests, or recommended methods of trade, industry, 
or governmental organizations apply to Work of this Section where cited by 
abbreviations noted below (latest editions apply). 

1. California Code of Regulations, Title 24, Part 2, also known as the California 
Building Code (CBC), Current Edition. 

2. American Society for Testing and Materials (ASTM). 

3. Federal Specifications (FS). 

4. American Welding Society (AWS) Dl.3: "Structural Welding Code - Sheet 
Steel." 

5. American Iron and Steel Institute (AISI): "Specifications for the Design of 
Cold-Fonned Steel Structural Members." 

6. Steel Stud Manufacturer's Association (SSMA). 

7. Metal Lath Association (MLA): "Specifications for Metal Lath and Furring." 

8. Society of Protective Coatings (SSPC). 

QUALITY ASSURANCE 

Regulatory Requirements: 

1. Comply with fire-resistance ratings as indicated and as required by governing 
authorities and codes. 

2. Provide materials, accessories, and application procedures which have been 
listed by an approved testing agency or tested according to ASTM El 19 for the 
type of construction shown. 

3. Comply with CBC Section 2203A.3 and AISI requirements for design and 
identification of cold-formed steel. 

4. Framing shall confonn to the ICC Report for stud gauge and spacing for all wall 
conditions. 
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B. Steel stud system shall conform to referenced AISI documents. 

C. Installer: Company specializing in performing the work of this Section with minimum 
3 years' documented knowledge. 

D. Welders: Qualified in accordance with AWS Dl.3 for welding process, position, type 
of weld and type of steel. 

1.4 SUBMITTALS 

A. 

B. 

C. 

1.5 

A. 

B. 

C. 

1.6 

A. 

Submit in accordance with provisions of Section 01300, "Submittals." 

Product Data: Manufacturer's ICC report, specifications and installation instmctions 
for steel studs, fasteners, and accessories. 

Knowledge of installer if requested by Architect. 

PRODUCT DELNERY, STORAGE AND HANDLING 

Protect framing from rusting and damage. 

Deliver in manufacturer's unopened containers or bundles fully identified with name, 
brand, type and grade. 

Store inside a dry, ventilated space, and protect framing from rust and damage. 

JOB CONDITIONS 

Coordinate stud sizes and layouts with the work of the various trades. Where ductwork, 
conduit, piping, casework, and other such items exceed indicated available space, 
increase stud sizes or make other minor modifications as necessary to accommodate the 
work at no change in cost of the Work. 

PART 2- PRODUCTS 

2.1 

2.2 

A. 

A. 

B. 

C. 

D. 

MANUFACTURERS 

Acceptable Manufacturers: Any member of Steel Stud Manufacturer's Association 
(ICC ER-4943P). 

MATERIALS 

Sheet Steel: ASTM A653, Al008 or AIOI 1. 

Studs and tracks: 

1. See drawings for size and gauge. 

2. Galvanization per ASTM A653 with G60 minimum. 

Cold-Rolled Furring Channels: As specified in Section 09100, "Metal Support 
Assemblies." 

Vertical Deflection Clips (non-load-bearing framing): Manufacturer's standard bypass 
and head clips as required, capable of isolating wall stud from upward and downward 
vertical displacement of primary structure using mechanical fasteners. Acceptable 
Manufacturer: The Steel Network, Inc. Connections must be tested in accordance with 
ICC AC261 criteria and hold a valid ICC ERS evaluation service report to be accepted, 
such as ICC ESR-1903, or equivalent. Provide clips with attached bushing and screw 
of the series, size and configuration as required by the structural design calculations. 

1. VertiClip® or VertiTrack® series or equal to. Mechanical attachment to structure 
and screw attachment to stud web using step-bushings to permit frictionless 
vertical movement. 
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E. Drift Clips® (non-load-bearing framing): Manufacturer's standard bypass and head of 
wall clips (as required), capable of isolating wall stud from upward and downward 
vertical displacement and lateral drift of primary structure using mechanical fasteners. 
Acceptable Manufacturer: The Steel Network, Inc. Connections must be tested in 
accordance with ICC AC26 l criteria and hold a valid ICC ERS evaluation service report 
to be accepted, such as ICC ESR-1903, or equivalent. 

I. DriftClip® series or equal to. Mechanical attachment to structure and screw 
attachment to stud web using step-bushings to permit frictionless vertical and 
lateral movement. 

F. Sliptrack: as indicated on approved drawings. Acceptable Manufacturers: Sliptrack 
Systems (ICC ESR-2049) or engineer approved equal. 

G. Partition Stiffeners or Bridging: Unpunched channel shape, fonned of 16-gauge steel to 
required dimensions. 

H. Welding Electrodes: A WS low hydrogen, rod number and diameter as approved by the 
Owner's Testing Agency. 

I. Touch-up Primer for Galvanized Surfaces: SSPC Paint 20 zinc rich. 

J. Metal Screws: Screws shall be self-drilling and self-tapping. Screws shall penetrate 
substrate by a minimum of three full threads exposed. Use low profile heads as required 
by architectural finish. 

1. Sheet Metal Screw (SMS): No. 8 and larger as noted on Drawings. 

2. Heavy Gauge Screws: Size as noted on Drawings. Use "TEKS" screws by ITW 
Buildex (ICC ESR-1976} or equal product. 

3. Hex Head Screws: Size as noted on Drawings. Use "Kwik-Flex" screws by 
Hilti or equal product. 

PART 2 - EXECUTION 

3.1 

A. 

3.2 

A. 

B. 

C. 

3.3 

A. 

PREPARATION 

Coordinate details and requirements of other Work which adjoins or fastens to studs and 
requires backing or special support framing included in this Section. 

1. Items requiring backing or support include, but are not necessarily limited to 
casework, wall-special ties, and similar items. 

2. Obtain Architect's approval of backing method proposed to satisfy requirements 
of this Section which differs from methods noted or shown. 

EXAMINATION 

Examine all parts of the supporting structure and the conditions under which studs wi11 
be installed. 

Notify the Architect, in writing, of any conditions detrimental to the proper and timely 
completion of the Work. 

Do not proceed with the installation of steel studs until unsatisfactory conditions have 
been corrected. 

INSTALLATION 

Tracks shall be securely anchored to supporting structure, with fasteners specified at not 
more than 24-inches on center. 
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3.4 

B. 

C. 

D. 

E. 

Complete, uniform, and level bearing support shall be provided for the bottom track at 
each bearing-stud location. Install full metal shims below bottom track at stud locations 
as needed, or set bottom track in high-strength grout. 

Abutting or intersecting pieces or track shall be securely anchored to a common 
structural element or spliced together. 

1. Splices or butt welds shall be used at all butt joints in the runner track. 

2. Do not splice studs. 

Wall studs shall sit in top and bottom track with 1/16" maximum gap between wall stud 
and track web. 

1. Studs shall be aligned or phm1bed and securely fastened to the flanges of both 
top and bottom track. 

2. Space studs 16-inches on center maximum unless otherwise noted on Drawings. 

Isolate non-load-bearing steel framing from building structure to prevent transfer of 
vertical loads while providing lateral support. 

1. Connect vertical (and/or drift) deflection clips to studs and anchor to primary 
building structure in accordance with manufacturer's recommendations. 

F. Framed wall openings shall include a header and multiple studs at each edge of opening 
as indicated on Drawings. Contractors option to built-up jambs, headers, and sills: 
JamStud® by The Steel Network, Inc. ASTM A653/A653M, Grade 50 (340) 50ksi 
(340MPa), minimum yield strength 65ksi ( 450MPa), minimum tensile strength, G-60 
(Zl 80) hot-dipped galvanized coating. 

G. Diagonal bracing shall be installed at locations indicated for frame stability. 

H. Install bridging as indicated on Drawings. 

I. Fonn corners and intersections of partitions with three studs as shown on Drawings. 
Provide additional studs as indicated or required. 

J. Joining of members shall be made with welding; wire tying of framing members shall 
not be permitted. 

K. Welded connections shall be made by resistance spot fusion welding, fillet welding, or 
plug welding and shall be done in accordance with the latest recommended procedures 
and practices of the American Welding Society. 

L. Do not cut or notch stud flanges. 

M. Where exposed to weather, field abrasions and welds shall be touched up with zinc rich 
pruner. 

N. Erection Tolerances: Install cold formed metal framing to a maximum allowable 
tolerance variation from plun1b, level, and true to line of 1/8-inch in 10 feet as follows: 

0. 

P. 

A. 

1. Space individual framing members no more than plus or minus 1/8-inch from 
plan location. Cumulative error shall not exceed minimum fastening 
requirements of sheathing or other finishing materials. 

Provide all angles, clips and other miscellaneous pieces necessary to attach light gauge 
framing to building structure or to attach other materials to light gauge framing. 

Do not bridge building expansion and control joints with cold formed metal framing. 
Independently frame both sides of joints. 

INSTALLATION OF FIRE-RATED ASSEMBLIES 

Install studs which are components of fire-rated wall assemblies as indicated. 
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3.5 

A. 

B. 

C. 

3.6 

A. 

BACKING IN STUD PARTITIONS 

Securely weld or screw cut sections of unpunched stud to at least three stud or furring 
supports, leaving flat surface of backing stud web to receive attachment of object to be 
secured. 

Verify that any pre-drilling of backing and attachment of spacers to prevent crushing of 
collateral material is done prior to application of collateral material. 

If it is determined by the Architect that backing was not provided for any items as 
required, the Contractor shall remove the finish material and install backing. The 
Contractor shall patch and refinish surface to match adjacent area and finish. 

FIELD QUALITY CONTROL 

The Owner's Testing Agency will: 

1. Provide continuous inspection of welding, including prior fit-up, welding 
equipment, weld quality, and welder certification in accordance with AWS and 
CBC Section l 704A.3. 

2. Provide continuous inspection during installation as required to establish 
conformity of Work requirements. 

END OF SECTION 
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SECTION 05500 - MISCELLANEOUS METALWORK 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing miscellaneous metalwork and appurtenances 
including the following: 

1. Anchor Bolts 
2. Power Driven Pins 
3. Bolts 
4. Seat Angles, Supports and Brackets 
5. Iron Castings 
6. Gratings 
7. Pipe Columns 
8. Floor and Cover Plates 
9. Steel Stairs 
10. Safety Stair Treads 
11. Floor Hatches 
12. Fall Prevention System 
13. Manhole Frames and Covers 
14. Steel Channel Inserts 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections 
of the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 03300 Cast-in-Place Structural Concrete 
2. Section 03315 Grout 
3. Section 05120 Structural Steel 
4. Section 09800 Protective Coating 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. · California Building Code 

1.4 STANDARD SPECIFICATIONS 

A. Except as othenvise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Construction (SSPWC). 

1.5 SPECIFICATIONS AND STANDARDS 
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A. Except as otherwise indicated, the current editions of the following apply to the WORK of 
this Section: 

1. Federal Specifications: 

QQ-F-461 C (1) 
MIL-6-18015 

2. Commercial Standards: 

AISC MOll 
AASHTO HS-20 
ASTM A36 I A992 
ASTMA48 
ASTMA53 

ASTMA 123 

ASTMA 125 
ASTMA 153 

ASTMA240 

ASTMA276 
ASTMA283 

ASTMA307 

ASTMA320 

ASTMA489 
ASTMA569 

ASTM A 575 

ASTMA666 

ASTMB98 

ASTMB209 

ASTMB210 

ASTMB 221 

ASTMB 438 

ASTM B 439 
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Floor Plate, Steel, Rolled 
(Ships) Aluminum Planks, (6063-T6) 

Manual of Steel Constructions 
Truck Loading 
Specification for Stmctural Steel 
Specification for Gray Iron Castings 
Specification for Pipe, Steel, Black and Hot- Dipped, 
Zinc-Coated Welded and Seamless 
Specification for Zinc (Hot-Dip Galvanized) Coatings on 
Iron and Steel Products 
Specification for Steel Springs, Helical, Heat Treated 
Specification for Zinc Coating (Hot-Dip) on Iron and 
Steel Hardware 
Specification for Heat-Resisting Chromium and 
Chromium-Nickel Stainless Steel Plate, Sheet, and Strip 
for Pressure Vessels 
Specification for Stainless Steel Bars and Shapes 
Specification for Low and lntennediate Tensile Strength 
Carbon Steel Plates, Shapes and Bars 
Specification for Carbon Steel Bolts and Studs, 60,000 psi 
Tensile 
Specification for Alloy-Steel Bolting Materials for Low­
Temperature Service 
Carbon Steel Eyebolts 
Specification for Steel, Carbon, (0.15 Maximum Percent) 
Hot Rolled, Sheet and Strip, Commercial Quality 
Specification for Steel Bars, Carbon, Merchant Quality, 
M-Grades 
Specification for Annealed or Cold-WorkedAustentific 
Stainless Steel, Sheet, Strip, Plate and Flat Bar 
Specification for Copper-Silicon Alloy Rod, Bar, and 
Shapes 
Standard Specification for Aluminum and Aluminum­
Alloy Sheet and Plate. 
Specification for Aluminum and Aluminum-Alloy Drawn 
Seamless Tubes 
Specification for Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Shapes and Tubes 
Specification for Sintered Bronze Bearings (Oil­
Impregnated) 
Standard Specification for Aluminum-Alloy Extruded 
Structural Pipe and Tube. 
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ASTMB 695 

ASTMB695 

ASTMF436 
ASTMF594 
ASTMF1267 
ANSVAWS DU 
AWS Dl.2 
AWSDl.3 

Standard Specification for Coatings of Zinc Mechanically 
Deposited on Iron and Steel. 
Standard Specification for Coatings of Zinc Mechanically 
Deposited on Iron and Steel. 
Standard Specification for Hardened Stee[ Washers. 
Standard Specification for Stainless Steel Nuts. 
Metal, Expanded, Steel 

AWS Dl.6 
AWS Dl0.18 
AWSA2.4 
NFPA 101 
NAAMM 

Structural Welding Code - Steel 
Structural Welding Code - Aluminum. 
Structural Welding Code-Sheet Steel 
Structural Welding Code - Stainless Steel 
Pipe Welding Code - Stainless Steel 
Standard Welding Symbols 
Life Safety Code 
Metal Stairs Manual 

1.6 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted in addition to General Requirements: 

1. Shop drawings showing connection details and locations proposed for power driven 
pms. 

2. Shop drawings of miscellaneous metalwork including seat angles, supports and guides. 

3. Shop drawings showing proposed use of adhesive anchors. 

4. Data indicating load capacities, chemical resistance and temperature limitations of 
power driven pins. 

5. Manufacturer's catalog data for manhole frame, covers, and each type of anchor. 

6. Welding procedures and welder qualifications. 

7. Submit samples of material or fabricated items ifrequested by the Engineer. 

1.7 OWNER'SMANUAL 

A. . The following shall be included in the OWNER'S MANUAL: 

1. Manufacturer's installation instructions. 

PART 2 -- PRODUCTS 

2.1 MISCELLANEOUS METAL WORK 

A. Materials: Except as otherwise indicated, products fabricated of structural steel shapes, 
plates and bars shall comply with the requirements of ASTM A 36 Grade 36 & A992 Grade 
50. 

B. Corrosion Protection: Miscellaneous metalwork of fabricated steel, which will be used in a 
conosive envirom11ent or will be submerged shall be stainless steel. Other miscellaneous 
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steel metalwork shall be hot-dip galvanized after fabrication and coated per Specification 
Section 09800 except as otherwise indicated. 

C. Stainless Steel: Stainless steel metalwork shall be of Type 316 L stainless steel. Stainless 
steel shall not be torch heated for welding. The CONTRACTOR shall submit welding 
methods and procedures. All welded stainless steel shall be passivated after welding by 
immersing in a pickling solution of 6 percent nitric acid and 3 percent hydrofluoric acid. 
Temperature and detention time for passivation shall be sufficient for removal of oxidation 
and ferrous contamination without etching of surface. The passivated steel shall undergo a 
complete neutralization by immersion in a detergent rinse followed by clean water wash, or 
shall be buffed with Scotch Brite EXL ( or equal) for removal of weld discoloration and heat 
tint. 

D. Welding: Welding shall be by the metal-arc method or gas-shielded arc method as described 
in the American Welding Society's "Welding Handbook" and supplemented by other 
standards of the AWS. Qualification of welders shall be in accordance with the AWS 
Standards. In assembly and during welding, the component parts shall be adequately 
clamped, supported and restrained to minimize distortion and for control of dimensions. 
Weld reinforcement shall comply with the AWS Code. Upon completion of welding, weld 
splatter, flux, slag, and burrs left by attachments shall be removed. Welds shall be repaired to 
produce a workmanlike appearance, with uniform weld contours and dimensions. Sharp 
comers of material which is to be painted or coated shall be ground to a minimum of 1/32-
inch on the flat. 

E. Galvanizing: Where galvanizing is indicated, strnctural steel plates shapes, bars and 
fabricated assemblies shall be 'thoroughly cleaned of rust and scale and shall he galvanized in 
accordance with the requirements of ASTM A 123. Any galvanized part that becomes 
warped during the galvanizing operation shall be straightened. Bolts (except ASTM A325), 
anchor bolts, nuts and similar threaded fasteners, after being properly cleaned, shall be 
galvanized in accordance with the requirements of ASTM A 153. 

2.2 ANCHOR BOLTS 

A General: Anchor bolts shall comply with the following: 

1. Anchor bolts shall be fabricated of materials complying with SSPWC Subsections 206-
1.4.1 and 209-2.2 and as follows: 

Steel bolts ASTMA325 

Fabricated steel bolts 

Stainless steel bolts, 
nuts, washers 

ASTMA36 

ASTMA320, Type 316 

2. Anchor bolt holes in equipment support frames shall not exceed the bolt diameters by 
more than 25 percent, up to a maximum oversizing of 1/4 inch. Unless otherwise 
indicated, minimum anchor bolt diameter shall be 1/2 inch. Anchor bolts for equipment 
shall be 316 stainless steel and shall be provided with leveling nuts which shall be 
tightened against flat surfaces to not less than 10 percent of the bolt's safe tensile stress. 
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3. Tapered washers shall be provided where mating surface is not square with the nut. 

4. Expansion, wedge, or adhesive anchors set in holes drilled in the concrete after the 
concrete is placed is not permitted as substitution for anchor bolts except where 
otherwise indicated. Upset threads shall not be acceptable. 

5. ASTM A307 anchor bolts are prohibited. 

B. Adhesive Anchors: Unless otherwise indicated, drilled concrete or masonry anchors shall be 
adhesive anchors. Substitutions will not be considered unless accompanied with ICC report 
verifying strength and material equivalency and approved by the Engineer. Except as 
otherwise indicated, adhesive anchors shall comply with the following: 

I. Epoxy adhesive anchors may be provided for drilled anchors where exposed to weather, 
in submerged, wet, splash, overhead, and corrosive conditions, and for anchoring 
handrails and reinforcing bars. Threaded rod shall be stainless steel Type 316. 

2. Glass capsule; polyester resin adhesive anchors may be permitted in other locations. 

C. Expanding-Type Anchors: Expanding-type anchors, where indicated, shall be Type 316 
stainless steel. Size shall be as shown. Expanding-type anchors are prohibited from use in 
corrosive areas and in deteriorating concrete. 

2.3 POWER DRIVEN PINS 

A. Materials: Power-driven pins for installation in concrete or steel in interior locations of 
nonprocess areas shall be heat-treated steel alloy complying with AISI 1062 or 4063 and shall 
be zinc-plated. Pins shall have capped or threaded heads capable of transmitting the shank 
loads. Pins that are com1ected to steel shall have longitudinal serrations around the 
circumference of the shank. 

2.4 BOLTS 

A. Bolt Requirements: Bolts shall comply with the following: 

1. The nuts shall be capable of developing the full strength of the bolts. Threads shall be 
Coarse Thread Series confonning to the requirements of the American Standard for 
Screw Threads. Bolts and cap screws shall have hexagon heads and nuts shall be 
Heavy Hexagon Series. 

2. The length of all bolts shall be such that after joints are made up, each bolt shall extend 
through the entire nut, but in no case more than 1/2-inch beyond the nut. 

B. Standard Service Bolts (Not Buried or Inside Tanks or ChanneJs): Except where 
otherwise indicated, bolts and nuts shall be steel and shall be galvanized after fabrication. 
Threads on galvanized bolts and nuts shall be fonned with suitable taps and dies such that 
they retain their normal clearance after hot-dip galvanizing. Except as otherwise indicated 
herein, steel for bolts, anchor bolts and cap screws shall be in accordance with the 
requirements of ASTM A 325, or threaded parts of ASTM A 36. ASTM A 325 bolts and 
nuts shall not be galvanized. 
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C. Bolts Buried or Inside Tanks or Channels: Unless otherwise indicated, bolts, anchor bolts, 
nuts and washers which are buried, submerged, or below the top of the wall inside any 
hydraulic stmcture shall be of Type 316 stainless steel. 

D. Unless otherwise indicated, eyebolts shall conform to ASTM A 489. 

2.5 SEAT ANGLES, SUPPORTS AND BRACKETS 

A. Seat angles over slide gate guides shall be welded to the guides. Seat angles for supports for 
floor plates, clips for precast panels and brackets for piping shall be steel, hot-dip galvanized 
after fabrication unless otherwise indicated. Over tanks and channels seat angles and 
brackets shall be Type 316 L stainless steel. Seat angles and supports for stainless steel floor 
plate shall be Type 316L stainless steel. 

B. Seat angles for grating shall be aluminum or steel as indicated, except that Type 316 L 
stainless steel shall be used over tanks and channels. Seat angles and supports for FRP grating 
shall be Type 316L stainless steel unless otherwise indicated. Guides for slide gates shall be 
Type 316 L stainless steel. 

2.6 IRONCASTINGS 

A. Castings shall conform to the requirements of ASTM A 48 unless otherwise indicated. 
Castings weighing less than 100 pounds shall be hot-dip galvanized after machining. 
Castings weighing greater than 100 pounds shall be galvanized where indicated. 

2.7 GRATINGS 

A. General: Both bearing bars and cross bars shall be continuous. Openings shall be 
banded with bars having the same dimensions as the bearing bars. Perimeter edges shall be 
banded with bars flush at the top surface of the grating and 1/4 inch clear of the bottom 
surface. Bars terminating against edge bars shall be welded to the edge bars when welded 
construction is used. When crimped or swaged constmction is used, bars at edges shall 
protrude a maximum of 1/16 inch and shall be peened or ground to a smooth surface. No 
single piece of grating shall weigh more than 80 pounds unless otherwise indicated. 

Rough weld beads and sharp metal edges on gratings and plates shall be ground smooth. 
Welds exposed to view shall be uniform and neat. Welds to be galvanized shall be 
sandblasted prior to galvanizing. 

Holes shall be punched 1/16 inch larger than the nominal size of the bolts, unless otherwise 
indicated. Whenever needed, because of the thickness of the metal, holes shall be 
subpunched and reamed or shall be drilled. Cutting, drilling, punching, threading and tapping 
shall be performed prior to hot-dip galvanizing. 

1. Aluminum: Aluminum grating bearing bars and aluminum floor plates and cover 
plates shall be of alloy 6061-T6 confonn:ing to ASTM B221. Aluminum grating cross 
bars shall be of an alloy conforming to either ASTM B221 (extrusions) or B2IO 
(drawn). Unless otherwise indicated, grating shall be fabricated of aluminum. Bearing 
bars shall be punched to receive the cross bars. After insertion in the bearing bars, cross 
bars shall be deformed by a hydraulic press or similar means to permanently lock the 
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bars into the bearing bar openings. Fabrication methods employing bending or 
notching of bearing or cross bars will not be permitted. 

2. Steel: Steel grating bearing bars and cross bars shall be of welding quality mild carbon 
steel conforming to ASTM A569. Steel floor plates and cover plates shall be of 
structural quality steel conforming to ASTM A36. Steel grating shall be used only 
where indicated. Steel grating shall be hot-dip galvanized. Notching, slotting, or 
cutting the top or bottom edges of bearing bars to receive cross bars will not be 
permitted unless each intersection of bars is fully welded to restore each bearing bar to 
its full cross-sectional strength. 

2.8 FLOOR AND COVER PLATES: 

A. Plates shall be set flush with surrounding floor. No single piece of floor and cover plate shall 
weigh more than 80 pounds unless specifically detailed otherwise. Floor and cover plates 
over tanks, channels and trenches shall be Type 316 stainless steel. 

2.9 STAIRS 

A. Unless otherwise indicated, stairs shall be steel and shall be fabricated in accordance with 
standard practice of the National Association of Ornamental Metal Manufacturers, and as 
indicated. Steel stairs shall be hot-dip galvanized after fabrication. 

2.10 SAFETY STAIR TREADS 

A. Safety stair treads shall be provided on stairs or where indicated and shall be 4 inches wide 
aluminum. Aluminum stair treads shall have isolation coating to prevent direct contact with 
concrete surfaces per Section 09800. 

2.11 FLOOR AND ROOF HATCHES 

A. General: Floor and Roof hatches shall be of the design, sizes and types indicated. 

B. 

C. 

D. 

Construction: Hatches shall be single or double-swing as indicated, and shall be furnished 
with 2 stay bars designed to hold the cover in an open position and provide flush 
handles, joint gutter, and a moat-type edge drain complete with drain connection. Provide a 
railing around the opening where indicated. 

1. The hatch for fuel piping vault shall be 5' x 5' double leaf, rated for H-20 loading 
and shall be Bilco Type JDAL-H20, or equal. 

2. The hatch on the Generator Building roof shall be 4' X 4' single leaf, and shall be 
Bilco Type F50, or equal. 

Material: Hatches shall be of aluminum as indicated. No single hatch shall weigh more 
than 80 lb unless otherwise indicated. Aluminum shall be 6061 T6 Alloy Bearing Bars and 
Cross Bars. 

Finish: Aluminum in contact with other metal or concrete shall be shop-painted with 
one coat of zinc chromate and 2 coats of approved aluminum metal-and-masonry paint. 

2.12 PIPE COLUMNS 

A. Pipe column steel shall confonn to the requirements of ASTM A 53, Grade B. 
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2.13 FALL PREVENTION SYSTEM 

A. The fall prevention system shall include safety belt and other components for a complete and 
fully operational fall prevention system. 

2.14 MANHOLE FRAMES AND COVERS 

A. Except as otherwise indicated, manhole frames and covers shall comply with SSPWC 
Subsection 206-3.3 and shall be fabricated of cast iron complying with ASTM A48, Class 30 
and shall be the heavy-duty type designed for H-20 highway loading, shall have a minimum 
24-inch clear frame opening or as indicated and a minimum frame height of 4 Yz inches and 
shall be equipped with a continuous-ring type gasket designed to minimize surface water 
inflow. Cover pattem shall be checkered pattern design and shall have concealed or closed 
pick holes with sufficient dimensions to allow for removal without special equipment. 
Bearing and wedging surfaces shall be machined to ensure a tight fit and to prevent rocking. 
Frames shall be provided with four I-inch diameter holes for anchor bolts. The use of salvaged 
or scrap materials will not be permitted. 

B. Covers shall be provided with a continuous, machined groove on either the underside 
bearing lip or the outer wedging edge of the cover. A groove on the bearing lip shall be 
fitted with a glued, continuous, low compression, set gasket; a groove on the outside edge 
shall be fitted with a neoprene 0-ring seal. 

C. Locking type, nongasketed frames and covers shall be provided where indicated. 
Locking covers shall have two locking wedges in the frame. Covers shall have two 
fingers which engage the locking wedges when the cover is positioned in the frame and 
turned. 

2.15 MANUFACTURERS 

A. Products of the type or model (if any) indicated shall be manufactured by one of the 
following (or equal): 

1. Epoxy Adhesive Anchors: 

Hilti RE-500 or Hilti HY 200 Epoxy Anchor System 
Red Head Epcon GS Epoxy Adhesive 

2. Glass Capsule Polyester Resin Adhesive Anchors: 

Hilti HY-150 Or Hilti HFX Injection Adhesive 
Red Head Epcon A 7 Acrylic Adhesive 

3. Expanding-Type Anchors: 

Red Head Trubolt 
Hilti Kwik-Bolt 3 

4. Steel Gratings: 

Grating Pacific Type 19-4 
McNichols Type GW 

5. Floor and Cover Plates: 
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Alcoa C-102 Aluminum Tread Plate 
Reynolds Diamond Tread Plate 

6. Field Repairs to Galvanizing: 

"Galvinox" 
"Galvo-Weld" 

7. Aluminum Grating: 

Grating Paci.flee 
Seidelhuber 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. Fabrication and Erection: Except as otherwise indicated, the fabrication and erection of 
structural steel shall conform to the requirements of the American Institute of Steel 
Construction "Manual of Steel Construction." 

B. General: Fieldwork, including cutting and threading, shall not be pennitted on galvanized 
items. Dissimilar metals shall be protected from galvanic corrosion by means of pressure 
tapes, coatings or isolators. Grouting of anchor bolts with nonshrink or epoxy grouts, where 
indicated, shall be in accordance with Section 03315. 

1. Drilling of bolts or enlargement of holes to correct misalignment will not be allowed. 

2. Metalwork to be embedded in concrete shall be placed accurately and held in correct 
position while the concrete is placed or, if indicated, recesses or blockouts shall be 
formed in the concrete. The surfaces of metalwork in contact with or embedded in 
concrete shall be thoroughly cleaned. Recesses may be neatly cored in the concrete 
after it has attained its design strength and the metalwork grouted in place. 
Embedments shall comply with Section 03300. 

3. Holes shall be punched 1/16 inch larger than the nominal size of the bolts, unless 
·otherwise indicated. Whenever needed, because of the thickness of the metal, holes 
shall be subpunched and reamed or shall be drilled. 

4. Fabrication including cutting, drilling, punching, threading and tapping required for 
miscellaneous metal or adjacent work shall be performed prior to hot-dip galvanizing. 

3.2 INSTALLATION OF ANCHOR BOLTS 

A. After anchor bolts have been embedded, their threads shall be protected by grease and the 
nuts run on. 

B. Installation of adhesive, capsule and expansion anchors shall comply with the following: 
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1. All installation recommendations by the anchor system manufacturer shall be followed 
carefully, including maximum hole diameter. 

2. Use shall be limited to applications where exposure to fire or exposure to concrete or 
rod temperature above 120 degrees Fis not indicated. Overhead applications (such as 
pipe supports) shall not be allowed. 

3. Use shall be limited to locations where exposure to acid concentrations higher than 10 
percent, to chlorine gas, or to machine or diesel oils, is not indicated. 

4. Concrete temperature (not air temperature) shall be compatible with curing 
requirements recommended by adhesive manufacturer. Anchors shall not be placed in 
concrete below 25 degrees F. 

5. Anchor diameter and grade of steel shall comply with equipment supplier 
specifications. Anchor shall be threaded or deformed full length of embedment and 
shall be free of rnst, scale, grease, and oils. 

6. Adhesive capsules of different diameters may be used to obtain proper volume for the 
embedment, but no more than two capsules per anchor may be used. When installing 
different diameter capsules in the same hole, the larger diameter capsule shall be 
installed first. Any extension or protrnsion of the capsule from the hole is prohibited. 

7. Holes shall have rough surfaces, such as can be achieved using a rotary percussion drill. 

8. Holes shall be blown clean with compressed air and. be free of dust or standing water 
prior to installation. 

9. Anchor shall be left undisturbed and unloaded for full adhesive curing period. 

3.3 INSTALLATION OF SEAT ANGLES, SUPPORTS AND GUIDES 

A. Seat angles shall be set flush with the floor. 

3.4 INSTALLATION OF POWER DRIVEN PINS: 

A. Power-driven pins shall be installed by·a craftsman who is certified by the manufacturer as 
being qualified to install the manufacturer's pins. Pins shall be driven in one initial 
movement by an instantaneous force that has been carefully selected to attain the required 
penetration. Driven pins shall conform to the following requirements where "D" = Pin's shank 
diameter: 

Pin's Shank Minimum Space 
Material Material's Penetration in From Pin's CL to 

Penetrated Minimum Supporting Edge of Penetrated Minimum 
by Pin Thickness Material Material Pin Snacin2 

Concrete l6D 6D minimum l4D 20D 
Steel 1/4-inch Steel thickness 4D 7D 

3.5 INSTALLATION OF GRATING, FLOOR AND COVER PLATES 

A. Grating, floor and cover plates shall be field measured for proper cutouts and proper sizes. 
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3.6 INSTALLATION OF STAIRS AND LADDERS 

A. Stairs and ladders shall be fitted accurately and field measu.red where necessary. 

3.7 INSTALLATION OF SAFETY STAIR TREADS 

A. Unless otherwise indicated, safety stair treads shall be installed on all concrete stairs. Treads 
shall be secured to concrete with suitable anchors at 15 inches on centers and not more than 4 
inches from the ends. Rubber tape, 1/8-inch thick, shall be provided at both ends and cut to fit 
shape of tread prior to concrete placement. 

3.8 INSTALLATION OF FLOOR HATCHES 

A. Unless otherwise indicated, the WORK of this Section includes a Y2-inch drain line to the 
nearest floor drain for all floor hatches. 

3.9 INSTALLATION OF DRILLED ANCHORS 

A. Drilled anchors shall be installed in strict accordance with the manufacturer's instructions. 
Holes shall be roughened with a brush on a power drill, cleaned and dry. Drilled anchors 
shall not be installed until the concrete has reached the indicated 28-day compressive 
strength. Adhesive anchors shall not be loaded until the adhesive has reached its indicated 
strength in accordance with the manufacturer's instructions. 

3.10 INSTALLATION OF MANHOLE FRAMES AND COVERS 

A. The installation of manhole frames and covers shall comply with SSPWC Subsection 301-1.6. 

** END OF SECTION ** 
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SECTION 05515 -ALUMINUM LADDERS 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A The WORK of this Section includes providing aluminum cage ladders. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other 
Sections of the Specifications, not referenced below, shall also apply to the extent required for 
properperfonnance of this WORK. 

1. Section 05500 Miscellaneous Metalwork 

2. Section 16170 Grounding System 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Code of Regulations, Title 24, Part 2, also known as the California Building Code 
(CBC). 

1.4 SPECIFICATIONS AND STANDARDS 

A Except as otherwise indicated, the current editions of the following apply to the WORK 
of this Section: 

1. Aluminum Association (AA). 

2. Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate (ASTM B 209). 

3. Standard Specification for Aluminum and AluminU111-Alloy Extruded Bars, Rods, Wire, 
Profiles, and Tubes (ASTMB 221). 

4. Fixed Ladders (OSHA 1910.27). 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Manufacturer's specifications, literature, and published installation instructions for each roof 
accessory, product, or system. 

2. Detail fabrication and erection of each ladder indicated. Include plans, elevations, sections, 
and details of metal fabrications and their connections. 

3. Provide templates for anchors and bolts specified for installation under other Sections. 

4. Provide reaction loads for each hanger and bracket. 

B. Qualification Data: 

l. Refer to Quality Assurance provisions for submittal requirements evidencing knowledge, 
certifications and resources. 
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C. Selection Samples: For each finish specified, two complete sets of color chips representing 
manufacturer's full range of available colors. 

D. Verification Samples: For each finish specified, two samples, minimum size 6 inches (150111111) 
square, represent actual product color. 

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A firm knowledgeable in producing aluminum metal ladders similar to 
those indicated for this Project. 

1. Record of successful in-service performance. 

2. Sufficient production capacity to produce required units. 

3. Professional engineering competent in design and structural analysis to fabricate ladders in 
compliance with industry standards and local codes. 

B. Installer Qualifications: Competent and knowledgeable firm capable of selecting fasteners and 
installing ladders to attain designed operational and structural performance. 

C. Product Qualification: Product design shall comply with OSHA 1910.27 minimum standards for 

ladders. 

D. Mock-Up: Provide a mock-up for evaluation of surface preparation techniques and application 
w01'kmanship. 

1. Install ladder in area designated by Architect. 

2. Do not proceed with remaining work until worlananship and installation are approved by 
Architect. 

3. Rework mock-up as required to produce acceptable work. 

1.7 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A Delivery of Materials: Manufactured materials shall be delivered m original, unbroken, 
packages, containers, or bundles bearing the name of the manufacturer. 

B. Storage: Products shall be carefully stored on wood blocking in an area that is protected 
from all deleterious elements. Storage shall be in a manner that will prevent damage or marring 
of the products and their finishes. 

1.8 PROJECT CONDITIONS 

A. Field Measurements: Verify din1ensions by field measurement before fabrication. 

1. Established Dimensions: Where field measurements cannot be made without delaying the 
Work, indicate established dimensions on shop drawing submittal and proceed with 
fabrication. 

1.9 WARRANTY 

A. Manufacturer has responsibility for an extended Corrective Period for work of this Section for a 
period of 5 years commencing on the shipment date of the product against all the conditions 
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indicated below, and when notified in writing from Owner, manufacturer shall promptly and without 
inconvenience and cost to Owner correct said deficiencies. 

1. Defects in materials and workmanship. 

2. Deterioration of material and surface performance below minimum OSHA standards as 
certified by independent third party testing laboratory. Ordinary wear and tear, unusual abuse 
or neglect excepted. 

3. Within the wa1Tanty period, the manufacturer shall, at its option, repair, replace, or refund the 
purchase price of defective ladder. 

B. Manufacturer shall be notified immediately of defective products, and be given a reasonable 
opportunity to inspect the goods prior to return. Manufacturer will not assume responsibility, or 
compensation, for unauthorized repairs or labor. Manufacturer makes no other warranty, expressed 
or implied, to the merchantability, fitness for a particular purpose, design, sale, installation, or use, 
of the ladder; and shall not be liable for incidental or consequential damages, losses of or expenses, 
resulting from the use of ladder products. 

1.10 EXTRA MATERIALS 

A. Furnish touch up kit for each type and color of paint finish provided. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Roof Ladders and their installation shaU be in accordance with the manufacturer's literature 
and published specifications for the products indicated. 

2.2 MANUFACTURERS 

A. Acceptable Manufacturer: O'Keeffe 's, Inc.; 100 N Hill Drive, Suite 12, Brisbane, CA 94005. Toll 
Free Tel: (888) 653-3333. Tel: (415) 824-4900. Fax: (415) 824-5900. Email: info@okeeffes.com. 
Web: http://www.okeeffos.com or Equal. 

2.3 APPLICATION AND SCOPE 

A. Fixed and Cage Ladder Design: 

1. Safety cages are required on ladders over 20 feet (6096 mm) 

2. Safety cages are required on all ladders in high or hazardous areas. 

3. Landing platforms are required at 30 feet (9144 mm) above the bottom of the ladder. 

4. Rail and harness fall a1Test systeni as alternate to safety cage and landing platforms shall be a 
permissible manufacturer's option. 

a. Fixed Ladder Bottom Bracket: 

b. Bottom floor supported bracket. 

c. Bottom wall supported bracket. 
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d. Bracket as drawn. 

B. Cage Ladder with Low Parapet Access, Platform and No Return: 

I. Model 533A as manufactured by O'Keeffe's Inc or Equal. 

2.4 FINISHES 

A. Clear Anodic Finish: AA-MlOC22A41 Mechanical finish as fabricated. Architectural Class I, clear 
coating 0.7 mil. 

2.5 MATERIALS 

A. Aluminum Sheet: Alloy 5005-H34 to comply with ASTM B209. 

B. Aluminum Extrusions: Alloy 6063-T6 to comply with ASTM B221. 

2.6 FABRICATION 

A. Rungs: Not less than 1-1/4 inches (32 mm) in section and 18-3/8 inches (467mm) long, formed 
from tubular aluminum extrusions. Squared and deeply serrated on all sides. 

1. Rungs shall withstand a 1,500 pound ( 454 kg) load without deformation oir fuilure. 

B. Channel Side Rails: Not less than 1/8 inch (3 111111) wall thickness by 3 inches (76 mm) wide. 

C. Heavy Duty Tubular Side Rails: Assembled from two interlocking aluminum extrusions no less than 
1/8 inch (3 mm) wall thickness by 3 inches (76 nm1) wide. Construction shall be self-locking 
stainless steel fasteners, full penetration TIG welds and clean, smooth and burr-.free surfaces. 

D. Ship Ladders: Not less than 1-1/4 inches (32mm) high, 4-1/8 inch (105 111111) deep and 2 feet (610 
111111) wide; tread spacing shall be l foot (305 111111) on center. Handrails shall be aluminum pipe, not 
less than 1-1/2 inches (38 111111) in diameter with hemispheric end caps. 

E. Walk-Through Rail and Roof Rail Extension: Not less than 3 feet 6 inches (1067 mm) above the 
landing and shall be fitted with deeply serrated, square, tubular grab rails. 

F. Landing Platfom1: 1-1/2 inches (38 mm) or greater diameter, tubular aluminum guardrails and decks 
of serrated aluminum treads. 

G. Security Doors: F01n1ed 1/8 inch (3 111111) thick aluminum sheet. Security panels shall extend on both 
sides, perpendicular to the door face, to within 2 inches ( 51 mm) of the wall. Security door shall be 
furnished with continuous aluminum piano hinge and heavy duty forged steel locking hasps. 

H. Ship Ladder Seismic Bottom Support: Manufacturer's standard; two isolation bearings per stringer. 

I. Ladder Safety Post: Retractable hand hold and tie off. 

J. Rail and Harness Fall Arrest System: Supplied where specified as alternate to safety cage and 
landing platfo1n1s, in accordance with OSHA regulation 1910.27; permanently mounted to ladder 
rungs and complete with necessary components. 

K. Safety Cages: 
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1. Fabricate ladder safety cages to comply with authority having jurisdiction. Assemble by 
welding. Spacing of primary hoops, secondary hoops and vertical bars shall not exceed that 
required by code. 

2. Safety cage hoops and vertical bars: 3/16 inch (5 mm) by 2 inches (51 mm) aluminum bar. 

PART 3 --EXECUTION 

3.1 GENERAL 

A. The installation shall confonn to applicable codes and the manufacturer's published or written 
recommendations, specifications, and installation instructions for the type of work being 
performed. 

B. Coordinate anchorages. Furnish setting drawings, templates, and anchorage structural loads for 
fastener resistance. 

C. Do not begin installation until supporting structure is complete and ladder installation will not 
interfere with supporting structure work. 

If supporting structure is the responsibility of another installer, notify Architect of unsatisfactory 
supporting work before proceeding. 

3.2 INSTALLATION 

A. Install in accordance with manufacturer's instmctions and in proper relationship with adjacent 
constrnction. 

3 .3 PROTECTION 

A. Protect installed products until completion of project. 

B. Touch-up, repair or replace damaged products before Substantial Completion. 

** END OF SECTION** 
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SECTION 05520 - HANDRAILS AND RAILINGS 

PART 1 - GENERAL 

1.1 

1.2 

DESCRIPTION 

A. The Contractor shall furnish all tools, equipment, materials, and supplies and shall pe1form all 
labor required to complete the work as indicated on the drawings and specified herein. 

REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Comply with the current provisions of the following codes and standards. 

1. Co1mnercial Standards 

a. ASTM A320 -Alloy-Steel Bolting Materials for Low-Temperature Service 

b. ASTM B241 -Aluminum and Aluminum-Alloy Seamless Pipe and Seamless 
Extruded Tube 

2. California Building Code (CBC) Latest Edition 

a. General Industrial Safety Order (Title 8) Cal-OSHA 

b. Standard Specifications 

c. SSPWC Sections 304-2 - Metal Railings 

1.3 SUBMITTALS 

A. The following submittals and specific information shall be provided: 

1. Shop Drawings 

2. Layout plan showing post location and spans, and removable railing sections. 

1.4 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery of Materials: Manufactured materials shall be delivered in original, unbroken 
packages, containers, or bundles bearing the label of the 111a11ufacturer. 

B. Storage: All materials shall be carefully stored in a mallller that will prevent damage and in an 
area that is protected from the elements. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Railings shall comply with SSPWC Subsection 304-2.1 unless indicated otherwise. 

B. The aluminum railings shall be pipe railing system unless otherwise indicated. Railing 
system shall be side bracket-mounted unless indicated otherwise. 

C. Railing systems shall meet CBC and Cal-OSHA requirements. 

D. Railings and handrail brackets shall be capable of withstanding either of the following 
loading conditions without exceeding the allowable working stress of the material and 
without permanent defom1ation: (1) a 200-pound concentrated load applied to any point in 
any direction, (2) a 50-'pound per linear foot loading applied perpendicular to the top rail. 

E. The allowable working stress shall be 60 percent of the material yield stress for materials that 
are more than 3 inches from a weld and 40 percent of the yield stress for all materials within 
3 inches of a11y weld. 

F. Railing shown at curved structures, elements or other areas such as the following: tanks, 
retaining walls, stairs, process units and ramps shall be bent to the radius necessary to install 
where indicated. 

G. Railings shall be stainless steel where shown in drawings. 
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2.2 MATERIALS 

A. Stainless Steel guardrails and handrails shall be of shape, style, amd design shown in 
drawings. 

B. Rails Sections: Railings and handrails shall be rmmd pipe-design railing system unless 
otherwise indicated. 

C. Rail Material: Aluminum shall be U.S. Alloy 6005-TS or 6061-T6. Almmnum pipe rail shall 
be not less than 1-1/2-inch diameter, Schedule 40 pipe minimum. 

D. Welding Rods: Aluminum welding rods shall be of type recommended by the aluminum 
manufacturer for anodized finished products. 

E. Protective Coating: Electrolysis protective material shall comply with Section 09800. 

F. Sleeves: Sleeves for f,rrout pockets shall be formed with EZ type removable plastic insert 
sleeves. Sleeves for removable posts shall be of 316 stainless steel. Sleeves for removable 
railings at indicated corrosive environment locations shall be similar to the railing system 
used there. EZ type removable plastic insert sleeves shall be EZ Sleeves as manufactured by 
Auciello Iron Works, Inc., (508) 568-8382, or equal. 

G. Fasteners: Fasteners, screws, and bolts shall be concealed and shall be of.:H6 stainless steel or 
aluminum. Handrail bracket fasteners and fasteners over water basins shall be of 316 stainless 
steel. 

H. Brackets: Handrail brackets shall be aluminum with a finish that matches the handrail or 
railings of which they are a part. 

I. Toeboards: Toeboards shall match railing system and shall be fabricated of 3/16-inch 
(minimum) aluminum and not less than 4 inches in height. Toeboards for pipe railing shall 
be chaimel section for strength and stiffness. 

J. Socket Grout: Non-shrink grout for handrail post sockets shall consist of an inorganic, non­
metallic, premixed grout with a minimum 28-day compressive strength of 4,000 psi. 

2.3 FINISHES 

A. Stainless steel railing systems shall be of finish as sown in drawings. 

B. Pipe Railing System: Pipe railing system including handrails, railings, fube caps, and other 
miscellaneous parts of rails shall be provided with a 0.7 mil clear anodized finish, AA-Ml2-
C21-A41. 

2.4 SUB-ASSEMBLIES 

A. Height Requirements: Top of upper guard railing shall be 42 inches minimum above the 
wmking surface or finish grade. Toeboards shall be installed not more than 14-inch off the 
working surface and shall be provided where indicated and/ or required by codes or standards. 
Handrail heights shall be per standards. 

B. Round Sections: Round tube posts shall be not less than 1-1/2-inch di&neter, Schedule 40 
pipe or 1-1/2-inch x 2-inches oval section. The posts shall be evenly spaced at not less than 
4 feet nor more than 6 feet on centers. Field conditions may require some aqjustment of 
spacing. Top rails and railings shall be not less than 1-1/2-inch OD pipe or 2-inch oval 
section. Rails may be type with bottom enclosures. Bottom rails shall be not less than 1-1/2-
inch OD pipe or 1-7 /8-inch diameter extrusion with bottom enclosures. The top railings shall 
be as long as possible and the post shall not project through the top rails. 

C. Round Pipe Railing System (Guardrails): Railing f,'Uardrail systems shall have rails spaced 
equally with equal open spaces between rails (and toeboard where required) with no open 
space larger than the following: 
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D. Work areas and surfaces, such as rails around tanks, bridges to equipment and walkways at 
process units (not used as exit ways from any building), shall have no spaces larger than 15 
inches. The railing shall be not less than a three railing system meeting Cal-OSHA 
requirements. 

PART 3 - EXECUTION 

3.1 COMPONENT SYSTEMS 

A. Unless otherwise indicated, aluminum handrails and railings shall be component systems, 
installed complete and ready for use with all sleeves, grout, sealants, anchors, attachments, 
balusters, brackets, caps, fasteners, posts, sleeves, and all other related items required or 
necessary for the complete installation. 

3 .2 CRAFTSMANSHIP 

A. Work shall be performed by craftsmen knowledgeable in the fabrication of architectural metal 
work. Exposed surfaces shall be free from defects or other surface blemishes. All dimensions 
and conditions shall be verified in the field in advance. All joints, junctions, miters, and 
butting sections shall be precision-fitted, with no gaps occurring between sections, and all 
surfaces shall be flush and aligned. 

3.3 ALIGNMENT 

A. Extruded, case, molded, or bent work shall be straight and with trne edges. Railings and 
handrails shall be installed with continuous top rails, without post projections or other 
obstructions. 

3.4 FABRICATION 

A. Pipe cuts shall be clean, straight, square and accurate for minimum 1/8-inch joint gap. Work 
shall be done in conformance with the handrail manufacturer's instructions. Work shall be 
free from blemishes, defects, and misfits of any type which can affect durability, strength, or 
appearance. 

B. Railing and handrail brackets shall be connected by screws or bolts. Holes shall be punched 
1/16-inch larger than the nominal size of the fasteners, unless otherwise indicated. Wherever 
needed because of the thickness of the metal, holes shall be subpunched and reamed or drilled. 
Handrail components with mismatched holes shall be replaced. No drifting of bolts nor 
enlargement of holes will be allowed to correct misalignment. 

C. Aluminum items in contact with concrete or steel or embedded in concrete shall be provided 
with an electrolysis protective material. The protective material shall be applied to the 
aluminum surface which will be in contact with the dissimilar material. Protection material 
shall be pressure tapes, coatings, or isolators. 

D. Metal to be embedded in concrete shall be placed accurately and held in correct position 
while the grout is placed. Railing post shall not be installed until after concrete has attained 
its design strength. 

E. Posts, except for removable railings, shall be provided with weep holes for condensation 
drainage within 3/16-inch of the finish deck. 

3.5 WELD FINISH 

A. Exposed welds shall be ground smooth and flush and shall be polished and anodized. 
Discoloration of exposed aluminum surfaces, whether or not due to welding, shall constitute 
a basis for rejection of the entire assembly. 
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3.6 EXPANSION/CONTRACTION 

A. Exterior railing systems shall provide for 1/4-inch expansion and contraction per 20 linear 
feet of railing. Interior railing systems shall provide for 1/8-inch expansion or contraction 
per 20 linear feet of railing. 

3.7 FASTENERFINISH 

A. Stainless steel fasteners shall be painted to match adjacent aluminum fmishes, except 
fasteners at clear anodized or stainless steel railings or elements shall not be painted. 

3.8 RAILING CONTINUITY AND END TREATMENT 

A. Handrails and railings shall be designed to fonn a continuous run system with elbow turns 
and bends that do not have interferences with hand movement. Handrails shall be continuous 
for the full length of the stairs and landings. The handrail shall extend no less than 12 inches 
beyond the top riser and one tread plus 12 inches beyond the bottom riser. At work areas and 
surfaces, handrail extensions need only meet the Cal-OSHA requirements where extensions 
cannot be provided as a straight run. The ends of handrails shall be returned to wall or shall 
be terminated in newel posts or safety terminals. 

3.9 REMOVABLE SECTIONS 

A. Removable handrail sections shall be provided where indicated. The removable railing 
hardware's color shall match that of the railing system of which it is a part. 

END OF SECTION 
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SECTION 06400 - ARCHITECTURAL WOODWORK 

PART I -GENERAL 

1.1 

A. 

B. 

1.2 

A. 

1.3 

A. 

1.4 

A. 

B. 

C. 

SUMMARY 

Section Includes: 

1. Architectural woodwork, casework, trim, hardware, countertops, and shelving 
as indicated on Drawings. 

Related Requirements: 

1. Section 05400: Cold Formed Metal Framing 

2. Section 08800: Glazing 

3. Section 09900: Architectural Paint Finishes 

DEFINITIONS 

"Sustainably managed" is defined as "forests that are being managed through a 
professionally administered forestry management plan in which timber growth equals 
or exceeds harvesting rates in both quantity and quality, protecting rivers and streams 
from degradation, minimizing damage to the forest when harvesting and promoting 
biodiversity". 

SYSTEM DESCRIPTION 

Design Requirements: Provide wood products from certified sustainably harvested 
sources. 

SUBMITTALS 

Shop Drawings: Submit Shop Drawings of casework indicating materials and 
hardware, details of construction, dimensions, methods of fastening and installation 
details. Shop Drawings shall bear a A WI Certified Compliance Label indicating that 
Shop Drawings fully meet requirements of AWI Architectural Woodwork Standards 
(AWS) grade specified. Shop Drawings shall indicate grounds, backing, blocking, 
sleepers and other items required for installation of casework, which are to be 
provided and installed as part of the Work. 

Certificates: Provide AWI Certified Compliance Certificate certifying that materials, 
fabrication and installation will comply with the specified requirements. 

Material Samples: Submit 2-inch by 3-inch plastic laminate and solid surfaces color 
Samples of manufacturer's entire color range. 
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D. 

E. 

F. 

1.5 

A. 

B. 

C. 

D. 

1.6 

A. 

B. 

1.7 

A. 

Submit manufacturer's product data for adhesives and finishes. Indicate VOC limits 
of the product. Submit MSDS highlighting VOC limits. 

Forest Stewardship Council (FSC): Provide letter of certification signed by lumber 
supplier. Indicate compliance with FSC "Principles for Natural Forest Management" 
and identify certifying organization. 

Closeout Submittals: Provide a A WI Certified Compliance Certificate for Installation. 

QUALITY ASSURANCE 

Comply with A WI Architectural Woodwork Standards (A WS), latest edition, 
published jointly by the Architectural Woodwork Institute, the Architectural 
Woodwork Manufacturer's Association of Canada, and the Woodwork Institute of 
California, grades as specified herein. 

Each elevation of casework shall bear A WI Certified Compliance Label indicating 
that casework fully meets requirements of AWI grade specified. 

Each plastic laminate countertop shall bear A WI Certified Compliance Label 
indicating tops fully meet requirements of A WI grade specified. 

Mock-ups: When required by the Architect, submit a full-scale base cabinet, 
countertop, and wall-hung cabinet, illustrating joinery and plastic laminate finish. 
Base cabinet shall incorporate a drawer, an adjustable shelf, and a door. Wall-hung 
cabinet shall incorporate two doors, one adjustable shelf and finished end, including 
required hardware. 

DELIVERY, STORAGE AND HANDLING 

Materials shall be delivered to the Project site in undamaged condition, stored in fully 
covered, well ventilated areas, and protected from extreme changes in humidity and 
temperature. Refer to A WI Architectural Woodwork Standards for recommended care 
and storage. 

In event of damage immediately furnish necessary repairs or replacements. 

PROJECT CONDITIONS 

Store indoors, in ventilated areas with constant but minimum temperature of 60 
degrees F. and maximum relative humidity of 25 percent to 55 percent. At least seven 
days before installation, maintain temperature of 70 degrees F. and relative hmn:idity 
of 50 percent to 55 percent. Acclimatize materials to the installation temperature and 
humidity for at least 72 hours prior to installation. Maintain conditions until 
Substantial Completion. 

PART 2- PRODUCTS 

2.1 

A. 

MATERIALS 

Plastic Laminate Faced Cabinets: 

1. Plastic laminate: High pressure plastic laminate confom1ing to NEMA 
standard LD-3; 0.050 inches at horizontal surfaces, 0.028 inches at exposed 
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vertical surfaces and edge bands, and 0.042 inch minimum for post-fonned 
counte1iops. 

2. Particle Board Core Material: 45 lb. density, confonning to ANSI A208. l, 
Table 1, Grade l-M-2. 

3. Solid Lumber: 

a. Solid lumber for exposed members, drawers, trays and special details 
shall be Clear birch or maple. 

b. Unexposed solid lumber for concealed webs or structural members 
shall be of Douglas Fir., alder or birch. 

4. Softwood Plywood: Rotary cut exterior type A-C grade softwood plywood 
complying with PS 1. 

5. Hardboard: Factory finished pressure sealed hardboard conforming to the 
requirements of PS 58. Oil tempered hardboard shall conform to CS 251. 

6. Cabinet Liner: Semi-exposed surfaces shall be finished with 0.020 inch high­
pressure laminate cabinet liner, confonning to NEMA Standard LD-3. 

7. Edge Banding: 

a. 0.028 inch minimum thickness plastic laminate. 

8. Glass Doors: 1/4 inch laminated safety glass. 

9. Adhesive: Type II water-resistant, rigid type glue of formula conforming to 
PS 51. 

10. Sealer: Thompson Water Seal 101, Watco Oil, Zinsser, or equal. 

11. The Owner will supply tote trays unless otherwise indicated. 

12. Base: Cover toe spaces with typical wall base unless otherwise indicated. 

B. Wood Casework: 

1. Sheets: 

a. Medium Density Fiberboard (MDF): ANSI A208.2. 

2. Solid Lumber: 

a. Concealed portions: Any species of sound, dry, solid stock. 

b. Semi-exposed portions: Hardwood veneer of the same species as 
exposed material with a specific gravity in excess of 0.37. 

c. Exposed portions: Select White Birch, well matched for color and 
gram. 

3. Hardboard: Factory finished, pressure sealed hardboard confom1ing to 
requirements of PS 58. 

4. Edge Banding: Same species of wood as adjacent to exposed surfaces. 

C. Countertops: 

1. Medium Density Fiberboard (MDF): ANSI A208.2. 
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D. Hardware: 

1. Drawer Slides for Custom Grade Cabinetry: 

a. Pencil drawers: Partial extension type: Accuride 2006, Blum, Hafele, 
or equal. 

b. Drawers and box drawers, up to 24 inches wide: Accuride 3832A, 
Blum, Hafele, or equal. 

c. Lateral file drawers, up to 30 inches wide: Accuride 4034 overtravel or 
4033 equal travel, Blum, Hafele, or equal. 

d. Lateral file drawers, more than 30 inches wide: Accuride 3640, Blum, 
Hafele, or equal. 

2. Drawer Slides for Premium Grade Cabinetry: 

a. Pencil drawers: Full extension type: Accuride 2632, Blum, Hafele, or 
equal. 

b. Drawers and box drawers, up to 24 inches wide: Accuride 7432, Blum, 
Hafele, or equal. 

c. Lateral file drawers, up to 30 inches wide: Accuride 4034 overetravel 
or 4033 equal travel, Blum, Hafele, or equal. 

d. Lateral file drawers, more than 30 inches wide: Accuride 3641, Blum, 
Hafele, or equal. 

3. Flipper Door Slides for Premium and Custom Grade Cabinetry: 

a. For vertically mounted retracting cabinet doors up to 75 pounds and 72 
inches tall: Accuride 1432, Blum, Hafele, or equal, with hinge carrier 
strip. 

· 4. Mutes: Rubber, approximately 1/4 inch diameter, colors to match adjacent 
finish. 

5. Plastic Grommets: Doug Mockett, Alliance Express, Rockler, or equal; color 
as selected by Architect. 

6. Adjustable Shelves with Clips: Adjustable shelf supports (EDP type, unless 
otherwise noted) set in 5 mm holes spaced 32 1mn on center: 

a. Hafele America, Co., No. 282.04.711, Blum, Hettich, or equal. 

b. Hafele America, Co., No. 282.24.13, Blum, Hettich, or equal. 

7. Cabinet Hinges: Concealed type, minimum 170 degree opening, self-closing: 

a. Hafele America, Co. Euro/cup 

b. Julius Blum, Inc. Modul. 

c. Meplad. Equal. 

8. Five-knuckle hinges, stainless steel, recessed, heavy duty. Required in all 
classrooms, optional at administrative and non-student areas. 

9. Cabinet Locks: 
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a. Door Locks: Pin tumbler type - National No. 3713 x 2475-172 strike 
, Olympus 1 OODR x 12-1 strike, CCL Security Products, or equal. 

b. Locks for Sliding Doors: National No. C8I42 x thimble strike, 
Olympus 300 SD x thimble strike, CCL Security Products, or equal. 

c. Drawer Locks: National 68-3718 x 68-2480C brass strike,Olympus 
200 DW x 12-1 strike, CCL Security Products, or equal. 

d. Cabinet locks shall be flush with surface of door and protrude no 
greater than 3/16 inch. 

10. Top-hung Hardware Assembly for Sliding Doors: Grant No. 6064, Hafele, 
Blum, or equal. 

11. Track for Sliding Doors: K & V 455 x or 455.55, Hafele, Blum, or equal. 

12. Pull Flush Ring at Drawers behind Doors: Safe No. 6116, Trimco 24, Quality, 
or equal. 

13. Pulls: QualityNo. 179 x 180, Trimco No. 553P, Hafele, or equal. 

14. Catches: Magnetic type - Epco No. 592, Lawrence No. SC1364-AL, or equal. 

15. Four-way Tension Catch: Glynn-Johnson GJ21A, Trimco, Quality, or equal. 

16. Noiseless Catch: 

17. Elbow Catch: , Schlage SP2A3, or equal. 

18. Bolts: Surface type, Quality B6, Trimco No. 4856-6, or equal. 

19. Brackets and Shelf Strip for Glass Shelves: K & V No. 80 x 180, Garcy 604 x 
686, or equal. 

20. Shelf Standards and Brackets: K & V No. 255 x 256, line bored holes for pins 
as approved by AWI Standards Stanley No. 798 x 799, steel zinc plated, or 
equal. 

21. Card Holders for Drawers: Corbin No. 1913-1/4H, Garcy No. 853, or equal. 

22. Hanger Rods: 1-1/16 inches minimum diameter metal tubing, aluminum or 
stainless steel clad, KV660; heavy wall steel tubing KV770, Stanley, or equal. 

23. Hanger Rod Flanges: KV757, or flanges KV734, KV735; Ronther Reiss R44-
55; or equal. 

24. Hardware Finish: With exception of finish hardware items which have finishes 
specified, hardware shall be furnished with dull chrome US 26D or dull 
stainless steel US 32D finish. 

25. TV Pullout Extension and Swivel: Accuride Model CB360-258TV, Blum, 
Hafele, or equal or equal. 

26. Keying: 

a. Key locks inside one room alike. Furnish three keys for each lock 
keyed separately, and 2 keys for each lock in keyed alike groups. 
Master keys shall be tagged and delivered to the Inspector. Locks and 
keys shall be stamped with coded set number/ direct digit. 
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2.2 

A. 

b. Cabinet locks shall be master-keyed and keyed alike. Backside of 
cabinet lock bolts ( on visible side following installation) and change 
keys shall be stamped with manufacturer's code, either direct digit or 
coded series. Change keys shall also be stamped with set numbers direct 
digit. 

c. Master keys shall be National GM2. 

FABRICATION 

Plastic Lan1inated Casework: Construction of plastic laminated casework shall 
confonn to the material and construction requirements for A WI Architectural 
Woodwork Standards Custom grade flush overlay construction, except, modified as 
follows: 

1. Panels and Doors: All components shall be 3 ply laminate construction 
consisting of plastic laminate or cabinet liner with particle board and a 
balancing sheet, bonded together under pressure with adhesive. Total nominal 
thickness of panels and doors shall be 0.75 inch unless otherwise indicated. 

2. Exposed surfaces shall be High Pressure Decorative Laminate. 

a. Edge Band: PVC I mm. for cabinet body and 3 mm. at doors and 
drawer fronts. 

3. Exposed bottoms of wall-hung cabinets shall be furnished with plastic 
laminate finish. 

4. Exposed Interiors: Interior surfaces of open cabinets shall be laminated to 
match exteriors. Cabinets with glass doors shall use cabinet liner. 

5. Semi-exposed Surfaces: Cabinet liner and edges of panels shall be edge 
banded per 2.1 A. 

6. Webs: Stiles, rails and muntins of web frame shall be tongue and grooved at 
joints and glued. Top and bottom rails shall be continuous. Use of 8 mm 
wooden dowels, screws or biscuits shall be in accordance with A WI Standards. 

7. Cabinet bases may be integral or separate. Bases shall be 3/4 inch thick 
plywood securely jointed at four comers to a supporting block 1 Yz-inch thick. 

8. Ends: Cabinet ends shall be minimum 3/4 inch thick, lock-jointed, doweled, or 
screwed to webs or top and bottom of the cabinet. All joints shall be secmely 
glued. 

9. Backs shall be 1/4 inch thick plywood or 1/4 inch thick particle board, and 
shall be plowed into sides and top ( except countertops) glued and nailed on 4 
inch centers. Back shall be braced with horizontal 3/4 inch by 3 Yz-inch 
backing strips on 3 feet centers maximum. Cabinets with exposed finish backs 
shall have 3/4 inch backs of laminate construction. Where exposed finished 
cabinet end and back fonn an external comer, plastic laminates shall meet at 
comer. 

10. Adjustable shelving shall be 3/4 inch thickness particleboard for spans up to 25 
inches and one inch thickness for spans over 25 inches up to 34 inches. 
Adjustable shelving over 34 inches in span shall be one inch thick plywood 
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core with 0.020 inch cabinet liner both sides. Shelving hardware shall be 
adjustable to one inch centers. Faces of shelving shall be finished with 0.020 
inch thiclmess cabinet liner both sides. 

11. Drawers: 

a. Sides, backs, and sub-fronts of drawers shall be of dovetail or dowel 
construction and made of 1/2 inch thick clear birch or maple solid 
stock, or 9 ply plywood without knots. Drawer bottoms shall be in 
accordance with A WI requirements, glue blocked and nailed. 

b. Drawers shall be fitted with ball bearing slides accurately installed for 
smooth drawer operation. 

c. Drawer fronts shall be of 3/4 inch thick plastic laminate construction, 
fully edge-banded with plastic laminate T-banding to be used when 
matching existing. T-banding joint shall occur at center of bottom edge 
of panel. 

12. Doors: 

a. Doors shall be of overlay type with flush exposed surfaces. Doors shall 
be fully edge-banded. Doors of cabinets within any group of adjacent 
units shall be in alignment. 

b. Wrap around hinges shall be routed into edge of door. Doors over 40 
inches in height shall have three hinges. 

13. Back Priming: Seal unfinished materials installed for backs, bases, self-edge 
backing, stripping and other concealed po1iions with a water-repellent sealer. 

14. Banding: 

a. Exposed edges of interior and exterior laminates shall be edge banded. 

b. Edge banding shall be accurately fitted. Where edge band joins plastic 
surfaces, there shall be no open spaces, voids, or chipping of plastic 
laminate surface. 

c. Exposed cabinet surfaces shall be flush, and any protruding edges of 
banding shall be machined or trimmed to provide a flat smooth corner 
at intersection of banding and adjoining surfaces. Plastic laminate edge 
banding shall be installed on tops, webs, bottoms, ends, and inside 
partitions. T banding may only be installed on drawer fronts and door 
edges and when required to match existing. 

B. Wood Casewmk Manufacture in accordance with A WI Architectural Woodwork 
Standards, Custom Grade, except, modified as follows: 

1. Casework bodies shall be 3/4 inch thick. 

2. Exposed surfaces for transparent finish shall be plain sliced select white birch. 

3. Exposed Interiors: surfaces at the interiors of open cabinets and cabinets with 
glass doors shall be of the same species and grade as exposed portions. 

4. Semi-exposed surfaces shall be natural birch. 
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5. Edge banding shall be wood edge bands of same species as adjacent exposed 
faces. 

6. Cabinet doors shall be particleboard core a minimum of 3/4 inch thickness, 
unless otherwise noted. Interior faces of cabinet doors shall be same species 
and grade as exposed surfaces. Cabinet doors shall be flush overlay. 

C. Countertops: 

I. Plastic Laminate Tops: Each plastic laminate countertop shall bear the A WI 
Certified Compliance Label. 

a. Laminated plastic countertops shall be self-edged, except that plastic 
countertops containing sink cutouts shall have a no-drip tilt-front edge. 
Edge shall rise 1/8 inch above counter surface and back and return 
splashes shall be 6 inches high measured from exposed countertop 
surface, unless otherwise indicated. 

b. Cove and roll front sticking, for plastic laminate back-up, shall be kiln 
dried clear sugar pine glued to core material. Cove sticking shall be 
secured in each direction with 2 Y2-inch long wood screws, 3 inches 
from each end and IO inches on center. 

c. Square butt splashes, including end splashes tops shall be Deck Mount. 
Splashes shall be end applied and be set in mastic and secured to top 
with screws 8 inches on centers. Splash edges shall he self-edged and 
scribed to wall. 

d. Joints shall be splined and fastened with screw clip fasteners on at least 
8 inch centers. Water resisting mastic or glue shall be applied in joints. 
Joints shall not occur at sink cutouts. Sink cutouts shall be sealed. 

e. Core material for counters and splashes shall be 3/4 inch thick l-M-2 
grade particleboard. 

f. Metal sink moldings shall be stainless steel, Hudee, Kintrim T-Type, 
Chromedge Sink-Lok, or equal, with bolts and lugs. 

g. Mastic: Metal trim shall have a continuous layer of mastic in voids 
between metal and plywood and sink. Counter cutout edge shall be 
waterproofed to prevent delamination of countertop. Metal trim shall 
be applied over finished plastic surfaces without kerfing or routing of 
molding. 

h. Installation of plastic laminate shall be in accordance with published 
specifications and recommended practices of the plastic laminate 
manufacturer. 

2. Hardwood Counte1iops: 

a. Hardwood counters shall be fabricated of Number One Clear birch or 
maple boards from 6 inches to 10 inches wide, of thickness indicated, 
tongued and grooved, and glued together with waterproof glue, 
reinforced with cleats or other method to prevent warping or opening of 
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2.3 

A. 

joints. Top surfaces where indicated shall be shaped to drain towards 
sink, with slope of 1/4 inch. 

b. Back, ends and caps shall be 3/4 inch thicl" with wide sections 
constructed same as top without reinforcing strips. Joints between top, 
back, and vertical comers of back where indicated, shall be fabricated 
of tongue and groove cove members and glued. Sinks, where indicated, 
shall be set flush with bottom of drainboards and caulked continuously. 

3. Tempered Hardboard Tops: Counte1iops, backs and ends where indicated 
hardboard shall be covered with 1/8 inch thick tempered. hardboard, installed 
on both sides of 1/2 inch softwood plywood core. Material shall be installed 
under pressure with waterproof cement of type recommended by hardboard 
manufacturer. 

4. Solid Surface Material: Homogeneous solid sheets of filled plastic resin 
complying with ANSI SS 1. 

a. Manufacturers: 

I. Avonite Surfaces. 

2. E. I. du Pont de Nemours and Company. 

3. Fonnica Corporation. 

4. Wilsonart International. 

5. Equal. 

b. Type: Provide Standard Type. 

c. Integral Sink Bowls: Comply with ISSFA-2 and ANSI Zl24.3, Type 5 
or Type 6, without a precoated finish. 

d. Colors and Patterns: As selected by Architect from manufacturer's full 
range. 

FINISHING 

Wood casework and wood components of laminated plastic casework shall be factory 
finished. Exposed surfaces shall be finished with one coat of lacquer sealer and 2 
coats of finish lacquer. Unexposed materials such as backs, webs, back of tops, and 
the like, shall be sealed with one oil base prime coat. Semi-exposed wood surfaces 
such as drawers shall be finished with one coat of sanding sealer and one coat of clear 
gloss lacquer. 

PART 3 - EXECUTION 

3.1 

A. 

B. 

INSTALLATION 

Install Work of this section as specified in the A WI Architectural Woodwork 
Standards. 

Cabinets: Install cabinets level, plumb, and secure to walls. Exposed screws shall 
have finish washers. 
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C. 

D. 

E. 

F. 

3.2 

A. 

3.3 

A. 

End Panels and Fillers: Furnish to match exposed surfaces and accurately scribe to 
walls and neatly and securely fit to cabinets. 

Completion: Upon completion of installation, cabinets including drawers and shelves 
shall be cleaned. Doors and drawers shall operate easily and freely. 

Scribe plastic laminated cabinets to walls. Installation of surface-applied moldings is 
not pennitted. 

Install solid surface countertops per A WI custom grade. 

CLEANUP 

Remove debris, mbbish and waste material and legally dispose of off the Project site. 

PROTECTION 

Protect the Work of this section until Substantial Completion. 

END OF SECTION 
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SECTION 06610 - GLASS FIBER AND RESIN FABRICATIONS, GENERAL 

PART 1 -- GENERAL 

I. I WORK OF THIS SECTION 

A. The WORK of this Section includes providing products fabricated from fiberglass reinforced 
plastic (FRP) and bolts, nuts, washers, supports, and accessories. 

B. The WORK also provides quality standards for all fabricated :fiberglass reinforced plastic 
equipment of this Section and any other Section containing FRP equipment. 

C. The WORK also requires that one manufacturer accepts responsibility for the WORK as 
indicated but without altering or modifying the CONTRACTOR'S responsibilities under the 
Contract Documents. 

D. The WORK also includes coordination of design, assembly, testing, and installation. 

E. This Section specifies general requirements for :fiberglass reinforced plastic (FRP) fabrications. 
Equipment-specific requirements are detailed in other sections of the contract documents pertaining to 
the relevant equipment. This Section is intended to be used in co11junction with the other related 
equipment specification sections and design drawings. It is intended to specify materials, describe 
methods of work, and provide for documentation of quality and acceptance. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

I. Section 05500 Miscellaneous Metalwork 
2. Section 09800 Protective Coating 
3. Section 11000 Equipment General Provisions 
4. Section 13300 Instrumentation and Control 
5. Section 15000 Piping Components 
6. Section 16050 Basic Electrical Materials and Methods 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 

2. California Mechanical Code 

3. California Fire Code 

4. National Electrical Code 

1.4 QUALITY ASSURANCE 
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A. Quality, as represented by raw materials used, manufacturing practices employed, and condition of the 
finished product, is of prime importance. Knowledge of new technology in the interest of improved 
quality and/or lower cost is welcomed. However, any change of raw materials, alteration of 
construction, or other deviations from the requirements of the Specification Sections or design 
drawings must be submitted in detail and approved in writing by the CONSTRUCTION 
MANAGER. 

1.5 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. NBS PS 15 

2. ASTM A325 

3. ASTM A490 

4. ASTMC581 

5. ASTM D638 

6. ASTM D695 

7. ASTM D790 

8. ASTM D883 

9. ASTM D2563 

10. ASTM D2583 

11. ASTM D2584 

12. ASTM D 3299 

13. ASTM D 3467 

14. ASTM E84 

15. AISC 

Custom Contact-Molded Reinforced Polyester Chemical-Resistant 
Process Equipment 

Specification for High-Strength Bolts for Structural Steel Joints 

Specification for Heat-Treated Steel Structural Bolts 150 ksi ( I 035 
MPa) Tensile Strength 

Practice For Deten11ining Chemical Resistance of Thermosetting 
Resins Used in Glass Fiber Reinforced Structures, Intended for 
Liquid Service 

Test Method for Tensile Properties of Plastics 

Test Method for Compressive Properties of Rigid Plastics 

Test Methods for Flexural Properties of Unreinforced and 
Reinforced Plastics and Electrical Insulating Materials 

Definitions of Terms Relating to Plastics 

Recommended Practice for Classifying Visual Defects in Glass­
Reinforced Plastic Laminate Parts 

Test Method for Indentation Hardness of Rigid Plastics by Means 
of a Barcol Impressor 

Test Method for Ignition Loss of Cured Reinforced Resins 

Specification for Filament-Wound Glass Fiber Reinforced 
Thermoset Resin Chemical-Resistant Tanks 

Test Method for Carbon Tetrachloride Activity of Activated 
Carbon 

Standard Method of Test for Surface Burning Characteristics of 
Building Materials 

Specification for the Design, Fabrication, and Erection of 
Structural Steel Buildings 
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16. NFPA 255 Method of Test for Surface Burning Characteristics of Building 
Materials 

Structural Welding Code -- Steel 17. ANSJ/AWS Dl.l 

18 ANSI/AWWA FI01 Contact-Molded, Fiberglass-Reinforced Plastic Wash Water 
Troughs and Launders 

19. ANSI/AWWAFI02 Matched-Die-Molded, Fiberglass-Reinforced Plastic Weir Plates, 
Scum Baffles and Mounting Brackets 

1.6 MANUFACTURER REQUIREMENTS 

A. All items to be provided under this Section shall be furnished only by manufacturers having a 
minimum of ten (10) years of knowledge in the design and manufacture of similar products and 
systems. 

B. Manufacturer shall offer a 3 year limited warranty on all FRP products against defects in 
materials and workmanship. 

1. 7 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL in addition to General Requirements: 

1. Maintenance and repair instructions for fiberglass work. 

2. Name, address and telephone number of fiberglass fabricators and manufacturers. 

3. Certificate of compliance with the specifications and requirements of all fiberglass 
items of the WORK. 

4. Color samples for approval if requested by the Engineer. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. General: Only products certified as complying with the indicated requirements shall be 
provided. 

B. Products: All items shall be new, of current design, from reputable manufacturers specializing 
in such products. 

C. Manufacturer's Recommendations: Products shall be recommended by the manufacturer for 
the application indicated. 

2.2 GENERAL REQUIREMENTS 

A. Quality: Fiberglass items shall be constructed of new, filament-wound or fiberglass­
fabric- reinforced polyester resin laminate material of the strength, thickness, and dimensions 
indicated, using the matched die-molded or contact molded method. 
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B. Finish: Finished surfaces of fiberglass items and fabrications shall be smooth, resin-rich, free 
of voids, without dry spots and unreinforced areas, corrosion resistant and without exposed glass 
fibers. 

C. Supports and Fasteners: Bolts, anchor bolts, washers and supports shall be fabricated of Type 
316 stainless steel, unless otherwise indicated. 

D. Gasket: Gaskets for use with FRP flanges shall be flat, full-faced, and drilled to match the 

drilling pattern of mating flanges. Gasket material shall be as specified in the pertinent product 
and/or equipment section. 

2.3 FIBERGLASS GRATING 

A. Construction: Fiberglass grating shall be minimum one inch high with one inch by 4-inch grid, or 
1-1/2 inch high with 1-1/2 inch by 6-inch grid, and cut edges shall be resealed. The maximum 
deflection under design load (200 psf) shall not exceed 1/8-inch at 24-inch span. The Contractor 
shall provide ADA compliant Fiberglass grating as indicated at no extra cost to the CITY. 
Fiberglass grating shall have a pennanently slip-resistant Aluminum Oxide (AO) grit molded 
surface. Cut edges and openings shall be banded. Grating color shall be as directed by the 
CONSTRUCTION MANAGER. Non-standard color shall be provided at no extra cost to the 
CITY. 

2.4 MANUFACTURERS 

A. Products of the type or model (if any) indicated shall be manufactured by one of the following 
(or equal): 

1. Fiberglass Grating: 

Fibergrate Corp., "Fibergrate" 
Chemical Proof Corp., "Chemi-Grate" 

2. ADA Compliant Fiberglass Grating: 

Fibergrate Corp., " Micro-mesh Grating" 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. Products shall be installed in accordance with the manufacturer's installation instructions. 

** END OFSECTION** 
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SECTION 07100 - WATERPROOFING 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing waterproofing and moistureproofing of concrete 
surfaces. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

1. Section 07920 Sealants and Caulking 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. ASTMD41 

2. ASTMD226 

3. ASTMD312 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

Specification for Asphalt Primer Used in Roofing and 
Waterproof mg 

Specification for Asphalt-Saturated Organic Felt Used in 
Roofmg and Waterproofing 

Specification for Asphalt Used in Roofing 

1. Manufacturer's product data including catalogue cuts. 
2. Manufacturer's installation instructions. 
3. Polystyrene protection board. 
4. Subsurface drainage mat. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Products shall be delivered in original, unbroken packages, 
containers, or bundles bearing the name of the manufacturer. 

B. Storage: Products shall be carefully stored in a manner that will prevent damage and in an area that 
is protected from the elements. 
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PART 2 -- PRODUCTS 

2.1 GENERAL 

A. General: Only products certified as complying with the indicated requirements shall be 
provided. 

B. Products: Products shall be new, of current manufacture, and shall be the products of reputable 
manufacturers specializing in the manufacture of such products. 

C. Manufacturer's Recommendations: Products shall be recommended by the manufacturer for the 
application indicated. 

2.2 WATERPROOFING COATING 

A. Product: Waterproofing coating shall be a coal tar epoxy resin. 

2.3 MOISTUREPROOFING COATING 

A. Product: Moistureproofing coating shall be a coal tar solution. 

2.4 WATERPROOFING MEMBRANE 

A. Product: Waterproofing membrane shall be mmnnum 60-inch wide sheets of heavy-duty 
rubberized asphalt composite, consisting of 53 to 56 mils woven polypropylene geotextile with a 
release liner on the adhesive side. Puncture resistance of the textile shall be 200 pounds. Total 
thickness of the membrane shall be 65 mils. 

2.5 WATERPROOFING MEMBRANE-ALTERNATIVE 

A. Product: Bentonite composition panels are acceptable alternatives except where membrane is required 
between concrete slabs or where there is concrete overwaterproofmgmembrane. 

2.6 WATERPROOFING PROTECTIVE BOARD 

A Product: Protective board shall be y;-inch asphalt impregnated insulation board. 

2. 7 MOISTUREPROOFING UNDERLAY 

A. Product: Plastic membrane for moistureproofing underlay shall be polyethylene film with a 
thickness of 6 mils. 

2.8 MOISTUREPROOFING UNDERLAY TAPE 

A Product: Pressure sensitive tape shall be 2-inch wide polyethylene tape. 

2.9 BELOW-GRADEWATERPROOFING 

A. Waterproofing materials for use below grade shall be a cold fluid applied, single coat, high build, 
water-based polymer-modified asphalt emulsion. For protection, use a 2-inch thick expanded 
polystyrene board for vertical surfaces or geotextile for horizontal surfaces. Subsurface 
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drainage mat shall be a formed plastic sheet with one side smooth with concave dimples and .the other 
side bonded to a geotextile. 

2.10 SHOWER PAN (NOT USED) 

2.11 MANUFACTURERS 

A. Products shall be of the type and manufacture as indicated below ( or equal): 

1. Waterproofing Coating: 

Kopper's Bitumastic 300-M 
Porter Maxi Build II 

2. Moistureproofing Coating: 

Kopper's Bitumastic 50 
Porter Tarmastic 100 

3. Waterproofmg Membrane: 

W.R. Grace and Company's "Bituthene" 
Protecto Wrap Co.'s "Jiffy Seal" 

4. Waterproofing Membrane Alternate: 

Volclay Panels 
Bentonize Bentonite 

5. Waterproofing Protective Board: 

Celotex Insulation Board 

6. Below-Grade Waterproofing System: 

Emulsion: LIQUJD BOOT, LBI Technologies, Inc. 
Geotextiles: Minadri 300 HV Protection Course 

PART 3 --EXECUTION 

3.1 GENERAL 

A. General: Products shall be installed m accordance with the manufacturer's installation 
instructions. 

3.2 WATERPROOFING COATING 

A. Location: Waterproofing coating shall be applied to the water side of walls and bottoms of cham1els 
or trenches or tanks/ vaults which are common with rooms, tunnels or galleries or trenches to be 
occupied by equipment, piping, conduit, or personnel. 

B. Surface Pteparation: New concrete to be waterproofed shall have aged at least 28 days and 
allowed to dry to a moisture content recommended by the coating manufacturer. Concrete surfaces 
shall be sandblasted. Voids and cracks shall be repaired. 
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C. Applications: Prime coat shall be thim1ed and applied at the rate of approximately 200 to 
300 square feet per gallon depending on surface condition. Finish coats shall be applied at the rate of 
100 square feet per gallon. Final coat shall be black. Total d1y film thickness shall be minimum 20 
mils. Drying time between coats shall be as rec01m11ended by the coating manufacturer. 

3.3 MOISTUREPROOFING COATING 

A Location: Moistureproofmg coating shall be applied to exterior of outside concrete walls which 
are below grade; unless a "below-grade waterproofing" system is indicated. 

B. Surface Preparation: Concrete surfaces shall be allowed to age for at least 28 days. Surface shall be 
clean, diy and free of voids, spalled areas, and loose aggregates. Concrete surfaces shall be 
sandblasted. Voids and cracks shall be repaired. 

C. Application: Each prime and finish coat shall be applied at the rate of 70 square feet per gallon. 
The number of :finish coats shall be sufficient to produce a diy film thickness of at least 15 mils. 
Drying time between coats shall be as recommended by the coating manufacturer. 

3.4 WATERPROOFING MEMBRANE 

A Location: Waterproofing membrane shall be applied to surfaces indicated. 

B. Surface Preparation: Concrete smfaces shall be clean, diy and free of voids, spalled areas, loose 
aggregate, and sharp protrusions, with no coarse aggregate visible. 

C. Application: Waterproofing membrane shall be applied in accordance with the 
manufacturer's recommendations: Surfaces shall be clean and primed prior to application of the 
membrane. 

D. Waterproofing Protectiye Board: Pipes or conduits entering structures shall be watertight. The 
protective board shall be placed directly against membrane prior to backfilling. Where the 
membrane is turned up from the base of the walls, at angles in walls, and at any other place where 
the membrane may be subjected to unusual strain, strips, consisting of two additional plies of 
membrane shall be applied. 

3.5 MOISTUREPROOFING UNDERLAY 

A Location: Unless otherwise indicated, moistureproofing underlay shall be provided under all 
concrete slabs-on-grade. 

B. Surface Preparation: Backfilled surfaces to receive moistureproofing underlay shall be leveled 
off and smoothed over to minimize contact with sharp edges. 

C. Aptllication: At joints, moistureproofing membrane shall be lapped 6 inches and sealed with pressure 
sensitive tape. Where pipes and conduits pass through the membrane, they shall be wrapped tightly 
with separate sheets of membrane which shall then be sealed with tape to the main membrane. 
Reinforcing steel or wire mesh shall be supported to protect the membrane. 

3.6 BELOW-GRADE WATERPROOFING 

A The applicator shall be trained and approved by the manufacturer. 

B. Surface Preparation: Concrete surfaces shall be no rougher than light broom finish and shall 
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have no dirt, debris, loose material, or release agent or curing compound. Masonry joints shall be 
struck smooth. Provide a %-inch cant of trowel grade waterproofing at vertical transitions and inside 
corners ofless than 90 degrees. Allow cant to cure at least 24 hours. 

C. Penetration: Etch metal surfaces of penetrations with 10 percent muriatic acid 3 inches out from the 
concrete or block surface. Apply 80 mils nominal of trowel grade waterproofing in a 3-inch ring 
around the penetration and out 3 inches from the wall surface. After trowel grade material cures, 
spray apply 80 mils nominal on the penetration at least 41;; inches from the wall surface and also spray 
apply material to the wall smface as indicated below. After sprayed material cures, wrap a 
polypropylene cable tie snugly around the base of the penetration 2 inches out from the wall 
surface. 

D. Installation 

1. Spray an 80-mil minimum coat, taking care to avoid puncturing the membrane. Test for 
membrane thickness and repair as necessary. 

2. Apply the polystyrene protection board or geotextile. Subsurface drainage mat shall be applied 
with the geotextile facing the backfill after moisture has evaporated from the membrane. 

E. Testing and Repair 

1. Test the membrane for thickness with a light oiled needle nose depth gauge, taking 4 readings 
in a one square inch area for each 500 square feet of waterproofed area. 

2. Areas thinner than 80 mils shall be built up to 80 mils extending at least I-inch outside the 
perimeter of the defective area. 

3.7 SHOWER PAN WATERPROOFJNG (NOT USED) 

** END OF SECTION ** 
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SECTION 07310 - METAL SIDNGLE ROOFING 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing factory formed metal shingle roof panels: 
diamond-shaped, flat metal shingle, hidden fastener 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections 
of the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 05120 Structural Steel 
2. Section 07600 Flashing and Sheet Metal 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 

1.4 PERFORMANCE REQUIREMENTS 

A. General: Provide metal roof panel assemblies that comply with performance requirements 
specified as determined by testing manufacturers' standard assemblies similar to those indicated 
for this Project, by a qualified testing and inspecting agency. 

B. Wind-Uplift Resistance: Capable of resisting design negative uplift pressures based upon 
maximum wind speeds of 120 mph. Provide clips, fasteners, and clip spacing of type indicated 
and with capability to sustain, without failure, a load equal to 2 times the design negative uplift 
pressure. 

C. 

1.5 

A. 

Wind-Uplift Resistance: Capable of producing sheet metal roofing assemblies that comply with 
ULl 897 UL Standard for Safety for Uplift Tests for Roof Coverings. 

SUBMITTALS 

Product Data: Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for each type of metal roof panel and accessory, including 
each type of underlayment product indicated: 

1. Metal individual shingles and accessories. 

2. Underlayment. 

B. Shop Drawings: Show layouts of sheet metal roofing, including plans, elevations, and keyed 
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1.6 

references to ten11ination points. All fastening patterns shall be clearly designated to meet the 
specified wind speed requirements. 

1. Include details for forming, joining, and securing sheet metal roofing, including pattern of 
seams, termination points, expansion joints, roof penetrations, edge conditions, special 
conditions, connections to adjoining work, and accessory items. 

C. Coordination Drawings: Roof plans drawn to scale and coordinating penetrations and roof­
mounted items. Show the following: 

1. Roof panels and attachments. 

2. Purlins and rafters. 

3. Roof-mounted items including roof hatches, equipment supports, pipe supports and 
penetrations, lighting fixtures, snow guards, and items mounted on roof curbs. 

D. Samples: For each exposed finish. 

E. Field quality control inspection reports, to be submitted for warranty program level, if applicable. 

F. Product test reports. Based on evaluation of comprehensive tests performed by a qualified testing 
agency, for the following: 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

1. Metal Roof Panels: Include reports for UL 790/ASTM E 108, UL 580, ASTM E 283, 
ASTM E 331, Field Tested, PA 100-95 (R&D Only), UL 1897, UL 2218, ASTM E 84 
Flame Spread Rating, Paint Performance Tests, ICBO AC166 Penetration. 

2. Insulation and Vapor Retarders: Include reports for the1mal resistance, fire-test-response 
characteristics, water-vapor transmission, and water absorption. 

QUALITY ASSURANCE 

Installer Qualifications: Installer of sheet metal roofing for a minimum of 10 years. 

Roll-Formed Sheet Metal Roofing Fabricator Qualifications: Minimum of IO years factory 
forming knowledge. 

Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated, as 
documented according to ASTM E 548. 

Source Limitations: Obtain each type of metal roof panels through one source from a single 
manufacturer. 

Sheet Metal Roofing Standard: Comply with SMACNA's "Architectural Sheet Metal Manual" 
and NRCA Waterproofing Manual and manufacturer's installation guidelines. 

Fire-Resistance Ratings: Where indicated, provide metal roof panels identical to those of 
assemblies tested for fire resistance that comply with ASTME 108 in accordance with UL 790. 

Pre-installation Conference: Conduct conference at project location with building owner, 
architect, installing contractor, general contractor and sheet metal roofing manufacturer a 
minimum of 10 days prior to start of work. All details shall be reviewed including; 
underlayments, substrates, fastening patterns, scheduling, trim and flashing components, 
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1.7 

A. 

B. 

C. 

D. 

1.8 

A. 

B. 

1.9 

A. 

B. 

1.10 

A. 

B. 

accessories such as fasteners and sealants. 

DELIVERY, STORAGE & HANDLING · 

Do not deliver materials of this section to prqject site until suitable facilities for storage and 
protection are available. 

Protect materials from damage during transit and at project site. Store under cover, but sloped to 
provide positive drainage. Do not expose materials with strippable protective film to direct 
sunlight or extreme heat. 

Do not allow storage of other materials or allow staging of other work on installed metal panel 
system. 

Upon receipt of delivery of metal panel system, and prior to signing the delivery ticket, the 
installer is to examine each shipment for damage and for completion of the consignment. 

PROJECT CONDITIONS 

Weather Limitations: Proceed with installation only when existing and forecasted weather 
conditions permit assembly of metal roof panels to be performed according to manufacturers' 
written instmctions and warranty requirements. 

Field Measurements: Verify locations of roof framing and roof opening dimensions by field 
measurements before metal roof panel fabrication and indicate measurements on Shop Drawings. 

SCHEDULING 

Coordinate installation of roof curbs, equipment supports, and roof penetrations, which are 
specified in Division 7 Section "Roof Accessories." 

Coordinate metal panel roof assemblies with rain drainage work, flashing, trim, and construction 
of decks, purlins and rafters, parapets, walls, and other adjoining work to provide a leakproof, 
secure, and non-corrosive installation. 

WARRANTY 

Special Warranty on Product: Manufacturer's standard fom1 in which manufacturer agrees to 
repair or replace sheet metal roofing that shows evidence of deterioration within specified 
wananty period. 

Special Installer's Warranty: Specified form in which Roofing Installer agrees to repair or replace 
components of custom-fabricated sheet metal roofing that fail in materials or workmanship within 
5 years from date of Substantial Completion. 

PART 2- PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturer's Qualifications: 
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All panels are to be factory formed and packaged per job requirements. 

B. Manufacturer shall have a minimum of ten (10) years knowledge in the factory fabrication of 
metal roof panels. 

C. Manufacturer must be certified to ISO 9001 :2008 with design. 

2.2 MET AL SHINGLES 

A. General: Provide factory-formed metal roof shingles, attaching shingles to supports using 
concealed fasteners. Include accessories required for weathertight installation. 

B. Diamond-shaped, flat, interlocking shingles with hidden fasteners. 

1. Basis-Of-Design Product: ATAS International, Inc.; Castle Top®, HCT160 or a comparable 
product. 

2. Manufacturer: 
a. AT AS International, Inc. or Equal. 

3. Material: .028 Zinc 
a. Texture: Smooth 
b. Exposure: 13.5" by 13.5" 
c. Seam Height: NIA 
d. Natural - Unpainted 

2.3 UNDERLAYMENT 

A. Self-Adhering, High-Temperature Sheet: 45 mil homogeneous rubberized asphalt waterproofing 
compound, glass fiber reinforced designed specifically for use under sheet metal roofing. Thermal 
Stability: Resistant to 240 deg F; ASTM D 1970. Low Temperature Flexibility: Passes after 
testing at minus 20 deg F; ASTM D 1970. With Asphalt free felt: Conforming to ASTM D 226, 
polyolefin based, 100 percent asphalt free, high strength reinforced roofing underlayment. 

2.4 MISCELLANEOUS MATERIAL 

A. Fasteners: Self-tapping screws, self-locking rivets and bolts, and other suitable fasteners designed 
to withstand design loads. Manufacturer shall provide or authorize all fasteners utilized with the 
sheet metal roofing system. 

1. Exposed Fasteners: Heads matching color of sheet metal roofing by means of plastic caps 
or factory-applied coating. 

2. Fasteners for Flashing and Trim: Blind fasteners or screws spaced to resist wind uplift 
loads. 

B. Sealing Tape: Pressure-sensitive, 100 percent solid polyisobutylene compound sealing tape with 
release-paper backing. Provide pe1manently elastic, non-sag, non-toxic, non-staining tape. 

C. Elastomeric Joint Sealant: ASTM C 920, of base polymer, type, grade, class, and use 
classifications required to produce joints in sheet metal roofing that will remain weathertight. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E. Technicals (Rev. Aug. 2016) 

304 I Page 



D. 

E. 

2.5 

A. 

B. 

C. 

D. 

E. 

2.6 

A. 

Expansion-Joint Sealant: For hooked-type expansion joints, which must be free to move, provide 
non-setting, non-hardening, non-migrating, heavy-bodied polyisobutylene sealant. 

Bituminous Coating: Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15 mil d1y 
film thickness per coat. 

ACCESSORIES 

Sheet Metal Roofing Accessories: Provide components required for a complete sheet metal 
roofing assembly including trim, copings, fasciae, corner units, ridge closures, clips, flashings, 
sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of sheet metal 
roofing, unless otherwise indicated. All trim and flashing components shall be supplied in a 
minimum of 12'-0" lengths and shall confom1 to manufacturer's standard part dimensions and 
details. 

Closures: Closed-cell, expanded, cellular, rubber or cross linked, polyole:fin-foam or closed-cell 
laminated polyethylene; minimum 1-inch thick, flexible closure strips; cut or premolded to match 
sheet metal roofing profile. Provide closure strips where indicated or necessary to ensure 
weathertight construction. 

Sealants as recommended by manufacturer. 

Fasteners as recommended by manufacturer. 

Flashing and Trim: Farmed from matching materials as sheet metal roof panel in gauges noted. 
Provide flashing and trim in heavier gauge materials as required to seal against weather and to 
provide fmished appearance. Locations include, but are not limited to, eaves, rakes, comers, 
bases, framed openings, ridges, fasciae, and fillers. Finish flashing and trin1 with same finish 
system as adjacent sheet metal roofing. 

EQUIPMENT 

Manufacturer must maintain quality control and maintenance procedures of all equipment. 
Verification of quality control procedures must be validated by a 3rd party entity. 

1. Available Manufacturers: Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the 
following: 

2. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

a. AT AS International, Inc. or Equal. 

2.7 FABRICATION 

A General: Fabricate sheet metal roofing and components to comply with details shown, 
manufacturers installation details and recommendations in SMACNA's "Architectural Sheet Metal 
Manual" and NRCA Waterproofing Manual that apply to the design, dimensions (pan width and 
seam height), geometry, metal thickness, and other characteristics of installation indicated. 
Fabricate sheet metal roofing and accessories at the manufacturer's location to the greatest extent 
possible. 
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B. General: Fabricate sheet metal roofing panels to comply with details shown and sheet metal 
roofmg manufacturer's written instructions. 

C. Fabricate sheet metal roofmg to allow for expansion in running work sufficient to prevent leakage, 
damage, and deterioration of the Work. Form exposed sheet metal work to fit substrates without 
excessive oil canning, buckling, and tool marks, true to line and levels indicated, and with exposed 
edges folded back to fonn hems. 

1. Fold and cleat eaves as required by manufacturer to insure weathertightness and wind uplift 
resistance. 

2. Form and fabricate sheets, seams, strips, cleats, valleys, ridges, edge treatments, integral 
flashings, and other components of metal roofing to profiles, patterns, and drainage 
arrangements shown and as required for leak proof construction and wind uplift resistance. 

D. Metal Protection: Where dissimilar metals will contact each other, protect against galvanic action 
by painting contact surfaces with bituminous coating, by applying rubberized-asphalt 
underlayment to each contact surface, or by other permanent separation as recommended by 
manufacturers of dissimilar metals or by fabricator. 

E. Sheet Metal Accessories: Custom fabricate flashings and trim to comply with recommendations 
in SMACNA's "Architectural Sheet Metal Manual" that apply to design, dimensions, metal, and 
other characteristics of item indicated. Obtain field measurements for accurate fit before 
manufacturer fabrication. 

PART3- EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances, metal roof panel supports, and other conditions affecting 
performance of work. 

1. Examine primaiy and secondaiy roof framing to verify that rafters, purlins, angles, 
channels, and other structural panel support members and anchorages have been installed 
within alignment tolerances required by metal roof panel manufacturer. 

2. Examine solid roof sheathing to verify that sheathing joints are supported by framing or 
blocking and that installation is within flatness tolerances required by metal roof panel 
manufacturer. 

3. For the record, prepare written report for the General Contractor, endorsed by Installer, 
listing conditions detrimental to performance of work. 

B. Examine roughing-in for components and systems penetrating metal roof panels to verify actual 
locations of penetrations relative to seam locations of metal roof panels before metal roof panel 
installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 

A. 

B. 

3.3 

A. 

3.4 

A. 

PREPARATION 

Lay out and examine substrate before installation of sheet metal roofing. Space fasteners as 
required to resist design uplift, but not more than 24 inches o.c. 

Install :flashings and other sheet metal to comply with requirements specified in Division 7 Section 
"Flashing and Sheet Metal." 

UNDERLAYMENT INSTALLATION 

Polyethylene Sheet Underlayment; AT A-GUARD™ or Equal: Install polyethylene sheet on roof 
sheathing under metal roof panels. Use adhesive for anchorage to minimize use of mechanical 
fasteners under metal roof panels. Apply at locations indicated on Drawings, in shingle fashion to 
shed water, with lapped and taped joints of not less than 2 inches. With Self-Adhering Sheet 
Underlayment; AT A-SHIELD™ or Equal: Install self-adhering sheet underlayment, wrinkle free, 
on roof sheathing under sheet metal roofing. Comply with temperature restrictions of 
underlayment manufacturer for installation; use primer rather than nails for installing 
underlayment at low temperatures. Apply at locations noted on Drawings in shingle fashion to 
shed water, with end laps of not less than 6 inches staggered 24 inches between courses. Overlap 
side edges not less than 3 .5 inches. Extend underlayment a minimum of 1.5 inches of fascia board. 
Roll laps with roller. Cover underlayment within 14 days. 

INSTALLATION, GENERAL 

General: Anchor sheet metal roofing and other components of the Work securely in place, with 
provisions for thennal and structural movement. Install fasteners, protective coatings, separators, 
sealants, and other miscellaneous items as required for a complete roofing system and as 
reconunended by fabricator for sheet metal roofing. 

1. Field cutting of sheet metal roofing by torch is not permitted. 

2. Rigidly fasten ridge end of sheet metal roofing and allow for positive panel attachment as 
per manufacturer's recommendations. All :flashing details shall accommodate thermal 
movement. 

3. Provide metal closures at peaks, ridge, gable and hip caps. 

4. Flash and seal sheet metal roofing with weather closures at eaves, rakes, and at perimeter of 
all openings. Fasten with self-tapping screws. 

5. Locate roofing splices over, but not attached to, structural supports. Stagger roofing splices 
and end laps to avoid a four-panel lap splice condition. 

6. Lap metal flashing over sheet metal roofing to allow moisture to run over and off the 
material. 

B. Fasteners: Use fasteners of size and length as required for compatibility with substrate. 

C. Metal Protection: Where dissimilar metals will contact each other or corrosive substrates, protect 
against galvanic action by painting contact surfaces with bituminous coating, by applying 
nibberized-asphalt underlayment to each contact surface, or by other pennanent separation as 
reconm1ended by fabricator of sheet metal roofing or manufacturers of dissimilar metals. 

1. Separate sheet metal roofing from bituminous coating where roofing will contact wood, 
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ferrous metal, or cementitious construction. Interlock and overlap shingles and stagger end 
joints from shingles above and below according to shingle manufacturer's written 
instructions. 

D. Conceal fasteners and expansion provisions where possible in exposed work and locate to 
minimize possibility of leakage. Cover and seal fasteners and anchors as required for a tight 
installation. 

3.5 ACCESSORY INSTALLATION 

A. General: Install accessories with positive anchorage to building and weathertight mounting and 
provide for thermal expansion. Coordinate installation with flashings and other components. 

1. Install components required for a complete sheet metal roofing assembly including trim, 
copings, ridge closures, seam covers, flashings, sealants, gaskets, fillers, closure strips, and 
similar items. 

2. Comply with performance requirements, manufacturer's written installation instructions, and 
SMACNA's "Architectural Sheet Metal Manual" and NRCA Waterproofing Manual. 
Provide concealed fasteners where possible, and set units true to line and level as indicated. 
Install work with laps, joints, and seams that will be pennanently watertight and weather 
resistant. 

B. Coordinate with installation of: 

3. Structural Steel in Section 05120 

4. Flashing and Sheet Metal in Section 07600 

3.6 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as sheet metal roofing is 
installed. On completion of sheet metal roofing installation, clean finished surfaces, including 
removing unused fasteners, metal filings, pop rivet stems, and pieces of flashing. Maintain in a 
clean condition during construction. 

** END OF SECTION ** 
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SECTION 07410 - METAL ROOFING SYSTEM 

PART 1 - GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing a preformed metal roofing system and all appurtenant 
work necessary to a complete roofing enclosure. 

B. Types of metal panels required shall include fonned sheet steel panels, intended for standing-seam 
installation. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance of 
this WORK. 

1. Section 05120 Structural Steel 
2. Section 05500 Miscellaneous Metalwork 
4. Section 07720 Roof Accessories 

1.3. CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as adopted 
by the City of San Diego Municipal Code: 

I. California Building Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. 

2. 

3. 

4. 

5. 

American Iron and 
Steel Institute (AISI) 

American Institute of 
Steel Construction (AISC) 

ASTMA446 

ASTMA525 

ASTM A 330 (modified) 

Specification for the Design of Cold-Formed Steel 
Structural Members 

Manual of Steel Construction 

Grade A, Steel Sheet, Zinc-Coated (galvanized by the hot dip 
process, structural (physical) quality 

General requirements for Steel Sheet, Zinc-Coated 
(galvanized) by the hop dip process 

Test for Structural Performance of Exterior Windows, 
Cmiain Walls and Doors by Uniform Static Air Pressure 
Difference 

1.5 SHOP DRAWINGS AND SAMPLES 
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A The following shall be submitted: 

1. Product Data: CONTRACTOR shall submit manufacturer's product specifications, standard 
details, certified product test results, installation instructions and general recommendations, 
as applicable to materials and finishes for each component and for the total system of preformed 
panels. 

2. Samples: CONTRACTOR shall submit the following samples and accompanying 
descriptive data: 

1. Roof panel: full panel width, 12 inches long, including batten. 
2. Anchor clips: two required. 
3. Fasteners: two of each type to be used, with a statement regarding intended use. 
4. Closures: one metal closure with foam filler. 
5. Sealant: one sample of each sealant with a statement regarding intended use. 
6. Insulation: 12 inches square, full thickness. 
7. Shop Drawings: CONTRACTOR shall submit small-scale layouts of roof panels and 

large-scale details of edge conditions, joints, comers, custom profiles, supports, 
anchorages, trim flashings, closures, and special details. Distinction shall be made 
between factory and field assembly work. 

8. Engineering Data: ASTM E 330 Modified Test Reports, certified by a professional 
engineer, confin11ing that the proposed roofing system will meet the specified design 
uplift pressures. 

9. Written acceptance of installer from roofing manufacturer. 

1.6 QUALIFICATIONS 

A. Installer's Qualification: The installer shall be recognized and accepted by the manufacturer 
as qualified to install the roofing system indicated. 

1. 7 WARRANTY 

A. The Contractor shall provide a 20-year no limits roofleak warranty. Should the Contractor­
fumished-roof develop any leaks (irrespective of cause of leak, except as hereafter provided) 
during the 20-year period after acceptance by OWNER, the Contractor, at its own expense, shall 
repair the roof, bringing the roof back to its watertight state. The Contractor shall effect required 
repairs within 48 hours of notification by OWNER of the existence of a roofleak. 

1. Should, during the time that the roof leak warranty is in force, 0 WNER desires to modify 
roofing penetrations, the Contractor agrees to make the modifications at an agreed-upon price, 
and the roofleak warranty shall continue in effect should the Contractor make those 
modifications. Should OWNER elect to have another firm or its own forces modify roofing 
penetrations, the roof leak warranty shall continue in effect, except for roof leaks that trace 
their source to the modified roofing penetration. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Performance Test Standards: CONTRACTOR shall provide preformed roof panel systems which 
have been pretested and certified by the manufacturer to provide the indicated resistance to air 
and water infiltration and structural deflection and failure when installed as indicated and when tested 
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in accordance with test procedures described herein. 

2.2 SHEET MATERIALS 

A. Steel to be Coated: Sheet steel shall be hot-dip zinc coated, ASTM A 446, Grade A, designation 
G90 for maximum coating performance. 

2.3 MET AL FINISHES 

A. General: Coatings shall be applied either before or after forming and fabrication of panels, as 
required by the coating process and as required for maximum coating performance capability. 
Coating shall be protected promptly after application and cure, by application of 

strippable film or removable adhesive cover. Cover or film shall remain in place until after installation 
has been completed. Colors shall be provided to match colors selected by the CONSTRUCTION 
MANAGER from manufacturer's standm·d colors. 

B. Fluoropolymer Coating: Coating shall be full-strength 70 percent "Kynar 500" coating, baked­
on for 15 minutes at 450 degrees F to a dry film thickness of 1.0 mil, 30 percent reflective gloss, 
ASTM D 523, over minimum 0.2 mil thick baked-on modified epoxy primer. 

1. Durability: Coating shall be provided which has been field tested under a nonnal range of 
weathering conditions for a minimum of 20 years without significant peel, blister, flake, chip, crack 
or check in finish, and without chalking in excess of Photographic Reference Standard No. 8 as 
described in ASTM D 659, and without fading in excess of 5 NBS units. 

2. Color: Selected by ARCHITECT from manufacturer's standard colors. 

2.4 MISCELLANEOUS MATERIALS 

A. Internal Panel Framing: Framing shall be manufacturer's standard. 

B. Fasteners: Fasteners shall be manufacturer's standard noncorrosive types with exterior heads 
gasketed. 

C. Accessories: Except where indicated as WORK ofanother section, CONTRACTOR shall provide all 
components required for a complete roofing system, including trim, copings, fascias, ridge 
closures, clips, seam covers, battens, flashings, gutters, sealants, gaskets, fillers, closure strips and 
similar items. Match materials and finishes of preformed panels. 

D. Bituminous Coating: Coating shall be cold-applied asphalt mastic, SSPC paint 12, compounded 
for 15 mil dry film thiclmess per coat. 

2.5 PANELFABRlCATION 

A. General: Panels and accessories shall be fabricated and finished at the factory to the greatest 
extent possible, in accordance with manufacturer's standard procedures and processes, and as 
required to fulfill the indicated performance requirements. CONTRACTOR shall comply with indicated 
profiles, dimensional requirements, and structural requirements. 

1. Panels shall be installed with concealed fasteners. 

2. Individual panels shall be removable for replacement of damaged material without disturbing 
adjacent panels. 
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3. Panels shall be fabricated in full length, with no endlaps. 

B. The roofing panel system shall be designed to safely resist the positive and negative loads 
as specified below or as indicated on the drawings, in accordance with procedures defined 
in ASTM E 330: 

Main Roof 20 PSF (Positive) 
Rood End, Eave, Rake 20 PSF (Positive) 

15 PSF (Negative) 
15 PSF (Negative) 

C. The panels shall withstand a 250 pound concentrated load applied to a 4-square inch area at the center 
of the panel at mid span between supports with no panel deformation, rib buckling, or panel side lap 
separation that will adversely affect the weather-tightness of the system. 

D. The roofing panel system shall be designed to conform to the following criteria for water penetration 
and air infiltration: 

1. Water Penetration: No significant, uncontrolled leakage at 4 lbs per square foot pressure 
with spray test. 

2. Air Infiltration: 0 .02 cubic feet per minute per square foot for gross roofareas, with 4 lbs per 
square foot differential pressure. 

2.6 MANUFACTURERS 

A. Products of the type indicated shall be provided by the following manufacturers (or equal): 

1. Steelite, Inc., "SRS Mechanically Seamed Standmg Seam Roof System 

2. ASC Pacific, Inc, Standing Seam Roofing System 

PART 3 -EXECUTION 

3.1 INSTALLATION 

A. General: CONTRACTOR shall comply with panel fabricator's and material manufacturer's 
instructions and reconunendations for installation, as applicable to project conditions and supporting 
substrates. 

1. Excess scrap shall be removed and working surfaces shall be kept free from debris on a daily 
basis. 

2. Filings caused by drilling or cutting shall be removed immediately from finished surfaces to 
prevent rust stainings. 

B. Installation Tolerances: Panel units shall be shimmed and aligned within an installed tolerance 
of 1/4-inch in 20 feet and within 1/8-inch offset of adjoining faces and of alignment of matching 
profiles. 

C. Joint Sealers: Gaskets, joint fillers and sealants shall be installed where indicated and where 
required for weatherproof performance of the roofing system. Provide the types of gaskets and 
sealant or fillers indicated or, if not otherwise mdicated, types recommended by the roofing 
manufacturer. 
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** END OF SECTION ** 
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SECTION 07540 - SINGLE-PLY FULLY ADHERED MEMBRANE ROOFING 

PART 1 GENERAL 

1.1 APPLICATION 

A. This section includes the following: 

1. Thermoplastic single-ply fully adhered membrane roofing system. 

2. Roof rigid board insulation. 

3. Insulation cover board. 

1.2 REFERENCES 

A. General 

I. The publications listed below form a part of this specification to the extent referenced. 

2. Where a date is given for reference standards, that edition shall be used. Where no date is given for 
reference standards, the latest edition available on the date of the Notice Inviting Bids shall be used. 

B. American Society for Testing and Materials (ASTM) 

I. ASTM Cl 289, Specification for Faced Rigid Cellular Polyisocyanurate Thermal Insulation Board 

2. ASTM D4434, Standard for Polyvinyl Chloride Sheet Roofing Classification. 

3. ASTM DI079, Standard Te1min0Iogy Relating to Roofing and Wate1vroofing 

4. ASTM D2247, Standard Practice for Testing Water Resistance of Coatings in lOO°A, Relative 
Humidity 

5. ASTM D4060, Standard Test Method for Abrasion Resistance of Organic Coatings by the Taber 
Abraser 

6. ASTM C920, Standard Specification for Elastomeric Joint Sealants 

7. ASTM G 155, Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of 
Nonmetallic Materials 

8. ASTM G7, Standard Practice for Atmospheric Environmental Exposure TestingofNonmetallic 
Materials 

9. ASTM E84, Standard Test Method for Surface Burning Characteristics of Building Materials 
10.ASTME108, Test Methods for Fire Tests of Roof Coverings 

C. Factory Mutual (FM) 

1. FM 4450, Approval Standard for Class I Insulated Steel Deck Roofs 

2. FM 4470, Approval Standard for Class I Roof Covers 

D. National Roofing Contractors Association (NRCA) 

1. NRCA Roofing and Watel}Jroofing Manual 

E. Sheet Metal and Air Conditioning Contractors National Association (SMACNA) 

I. SMACNA, HV AC Air Duct Leakage Test Manual 

2. SMAC'NA, HVAC Duct Construction Standards, Metal and Flexible 

F. Single Ply Roofing Industry (SPRI) 

G. Underwriters Laboratory (UL) 

I. UL Class A assembly 

H. ANSI/SPRI FX 1-2006, Standard Field Test Procedure for Detennining the Withdrawal Resistance of 
Roofing Fasteners 
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1.3 DEFINITIONS 

A. Roofing Terminology: Refer to ASTM D 1079 and SPRI for definitions of terms related to roofing work 
not otherwise defined in this section. 

1.4 PERFORMANCE REQUIREMENTS 

A. General: Install a wate1tight Single Ply PVC membrane roofing and base flashing system with 
compatible components that will not pennit the passage of liquid water and will withstand wind loads, 
them1ally induced movement, and exposure to weather without failure. 

B. Underwriters Laboratory Inc. Northbrook ,IL 

1. Class A assembly 

C. FM Listing: Provide single-ply membrane roofing system, base flashings, and component materials that 
meet requirements of PM 4450 and FM 4470 as part of a roofing system and that are listed in PM's 
"Approval Guide" for Class l or noncombustible construction, as applicable. Identify materials with FM 
markings. 

D. The installed roofing system shall have Factory Mutual I-90 wind-uplift resistance rating. 

E. Regulatory Requirements: The products and work specified in this section are su~ject to the rules and 
regulations of the local air quality management district (AQMD) and the California Air Resources Board 
(CARB). The roofing system specified is subject to change. In the event that a rule or regulation change 
makes the specified roofing system non-compliant, the Contractor shall notify the Engineer. 

1.5 SUBMITT ALS 

A. Product Data: For each type of roofing product specified, include manufacturer literature and product 
data substantiating those materials comply with requirements. 

B. Shop Drawings: Include plans, sections, details, and attachments to other work, for the following: 

1. Base flashings, and membrane terminations. 

C. Samples: Submit the following product samples for verification: 

1. Field sheet of color specified. 

2. Flashing Membrane. 

3. Cover Boards 

4. Roofing insulation. 

5. Insulation fasteners of each type, length, and finish. 

D. Installer Certificates: Signed by roofing system manufacturer ce1iifying that Installer is approved, 
authorized, or licensed by manufacturer to install specified roofing system and is eligible to receive the 
standard roofing manufacturer's wmTanty. 

E. Installer Qualification Data: Submit list of completed projects with project names and addresses, names 
and addresses of architects/engineer's and owners, completion dates and other information specified. 

F. Product Test Reports: Based on evaluation of tests performed by manufacturer and witnessed by a 
qualified independent testing agency, indicate compliance of components of roofing system with 
requirements based on comprehensive testing of cmrnnt product compositions. 

G. Research/Evaluation Reports: Evidence ofroofing system's compliance with building code in effect for 
Project from a model code organization acceptable to authorities having jurisdiction. 

H. Maintenance Data: Sub1nit and include in the maintenance manuals. 

I. Inspection Report: Copy of roofing system manufacturer's inspection report of completed roof 
installation. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Work for this section shall be perf01111ed by knowledgeable installers that are 
specialized in installing roofing similar to that required for this project; and are approved, authorized, or 
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licensed by the roofing system manufactmer to install manufacturer's product; and are eligible to receive 
the standard roofing manufacturer's warranty. 

B. Fire-Test-Response Characteristics: Provide roofing materials with the fire-test-response characteristics 
indicated as determined by testing identical products per test method indicated below by UL, FM, or 
another testing and inspecting agency acceptable to authorities having jurisdiction. Identify materials 
with appropriate markings of applicable testing and inspecting agency. 

1. Exterior Fire-Test Exposure: Class A; complying with ASTM El 08, for application and slopes 
indicated. 

C. Pre-installation Conference: Before installing roofing system, conduct conference at Project site. Notify 
participants at least 7 calendar days before conference. 

1. Meet witl1 Engineer, roofing installer; roofing system manufacturer's representative; deck installer; 
and installers whose work interfaces with or affects roofing, including installers of roof accessories 
and roof-morn1ted equipment. 

2. Review meiliods and procedures related to roofing removal and installation, ventilation ducting 
removal and installation, including manufacturer's written instructions. 

3. Examine deck substrate conditions and finishes for compliance with requirements, including flatness 
and attachment to stmctural members. 

4. Review loading limitations of deck during and after roofing. 

5. Review flashings, special roofing details, roof drainage, roof penetrations, equipment curbs, and 
condition of oilier construction iliat will affect roofing. 

6. Review governing regulations and requirements for insurance, certifications, and inspection and 
testing, if applicable. 

7. Review temporary protection requirements for roofing system during and after installation. 

8. Review roof observation and repair procedures after roofing installation. 

9. Document proceedings, including corrective measures or actions required, and furnish copy ofrecord 
to each participant. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Store roofing materials in a dry, well ventilated, weathertight location to ensure no significant moisture 
pickup and maintain at a temperature exceeding roofing system manufacturer's vvritten instmctions. 
Store rolls of felt and other sheet materials on end on pallets or oilier raised surfaces. Do not double­
stack rolls. 

1. Handle and store roofing materials and place equipment in a manner to avoid significant or 
permanent damage to deck or stmctural supporting members. 

B. Protect roofing insulation materials from physical damage and from deterioration by sunlight, moisture, 
soiling, and other sources. Store in a dry location. Comply with insulation manufacturer's vvritten 
instructions for handling, storing, and protecting during installation. 

C. Do not leave unused men1bra11es and other sheet materials on ilie roof overnight or when roofing work is 
not in progress unless protected from weather and moisture. 

D. Deliver and store liquid materials in their original undamaged containers in a clean, dry, protected 
location and within the temperature range required by roofing system manufacturer. 

E. Deliver sealants used for ductwork in original unopened containers, clearly labeled with product 
description and identification. Labeling shall include expiration date for use, pot life, curing time, and 
mixing instructions when applicable. Store and handle per manufacturer's instructions. 

1.8 PROJECT CONDITIONS 

A. Weather Limitations: Proceed with roofing work only when existing and forecasted weather conditions 
pennit roofing to be installed according to manufacturers' written instructions and warranty 
requirements. 

1.9 SITE CONDITIONS 
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A. Environmental Requirements 

1. All products and equipment shall comply with SDAPCD. 

2. Roofing materials shall not be applied during inclement weather or when air or surface temperature 
is below 
50° F. 

3. Roofing materials shall not be applied to the roof surface with any unsettled deficiency that could 
impair the quality of the roofing system. 

1.10 WARRANTY 

A. The Contractor shall provide a 20-year no limits roofleak wmrnnty. Should the Contractor-fumished­
roof develop any leaks (irrespective of cause ofleak, except as hereafter provided) dming the 20-year 
period after acceptance by OWNER, the Contractor, at its own expense, shall repair tl1e roof, bringing 
the roof back to its watertight state. The Contractor shall effect required repairs vvithin 48 hours of 
notification by OWNER of the existence ofa roof leak. 

1. Should, during the time that the roof leak warranty is in force, OWNER desires to modify roofing 
penetrations, the Contractor agrees to make the modifications at an agreed-upon price, and the roof 
leak warranty shall continue in effect should the Contractor make those modifications. Should 
OWNER elect to have another finn or its own forces modify roofing penetrations, the roof leak 
warranty shall continue in effect, except for roof leaks that trace their source to the modified roofing 
penetration. 

PART 2 PRODUCTS 

2.1 ACCEPTABLE PRODUCTS AND MANUFACTURERS 

A. Sika Samafil 60-mil Fully Adhered Single-Ply PVC Roofing System over mechanically fastened rigid insulation. 

B. Johns Manville 60-mil Fully Adhered Single-Ply PVC Roofing System over mechanically fastened rigid insulation. 

C. Versico VersiFlex 60-mil Fully Adhered Single-Ply PVC Roofing System over mechanically fastened rigid insulation. 

2.2 MEMBRANE MATERIALS 

A. Main Field Sheet: Thermoplastic PVC membrane (60-mil thick) with fiberglass or polyester reinforcement with no 
felt backing. 

B. Main Field and Flashings: White, minimum initial reflectivity of0.83, minimum initial emissivity 0.90, minimum 
solar reflective index (SRI) of 100. 

C. Field Sheet Membrane shall conform to ASTM D4434 (latest version), "Standard for Polyvinyl Chloride Sheet 
Roofing". Classification: Type II (Fiberglass Reinforced) and Type III (Polyester Reinforced). 

D. Flashing Membranes: Thennoplastic PVC membrane (60-mil thick) with no felt backing. 

2.3 AUXILIARY MEMBRANE MATERIALS 

A. Membrane Adhesive water based and warranted and approved for use in this system by the manufacturer. 

B. Flashing Adhesive low VOC adhesive as recommended by manufacturer. 

C. Mastic Sealant: One-part polyurethane sealant as recommended by manufacturer. 

D. Fasteners: Factory-coated steel fasteners and metal or plastic plates complying with corrosion-resistance provisions of 
FM 4470; designed for fastening insulation, cover board, tennination bars and roofing membrane to substrate; tested 
by manufacturer for required pullout strength; and acceptable to roofing system manufacturer. 

E. Pre-Molded Flashings: 

1. Corners: Pre-molded reversible comer manufactured with a non-reinforced thermoplastic membrane. 

2. Pipe Boots: Pre-molded pipe boot manufactured with a non-reinforced thermoplastic membrane. 

3. T-Patches: Pre-molded patch manufactured with a non-reinforced thermoplastic membrane. 

4. Penetrntion Pans: One-piece, molded unit with a square base f1ange slit on one side and with a welding tab. 

2.4 RIGID BOARD INSULATION 
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A. Rigid Uniform Thickness Insulation: '\\;here shown on the drawings, provide rigid closed-cell polyisocyanurate 
tapered insulation board with a thickness of 2 inches, integrally laminated to heavy black (non-asphaltic) fiber­
reinforced felt facers, and complying with ASTM C 1289, Type II, Class 1. 

B. Polyisocyanurate Board Insulation: 

1. Sika, Sarnatherm 

2. Johns Manville, Energy-3 

3. Or equal 

2.5 ROOF COVER BOARD 

A. Cover boards for the roof shall be 1/4-inch over insulation and Yi inch thickness directly over metal decking. 
Provide roof boards with glass-mat facings bonded to water-resistant gypsum core and pre-primed with non­
asphaltic coating as approved by insulation manufacturer. 

B. Roof Cover Board: 

1. DensDeck Prime by Georgia Pacific 

2. Securerock Gypsum Fiber by USG 

2.6 DUCTWORK MATERIALS AND ACCESSORIES 

A. Sealant shall be non-hardening, water resistant, fire resistant, compatible with mating material, liquid 
used alone or with tape, or heavy mastic, meeting the fire hazard classification rating of 25/50 when 
tested in accordance with ASTM E84. 

B. Duct Sealer: Miracle #D-618, United McGill "UNI-WELD," United Sheet Metal "Duct-Sealer." 

C. Flanged Joint Mastics: One-part, acid-curing, silicone elastomeric joint sealants; ASTM C 920, Type S, 
Grade NS, Class 25, Use 0. 

2. 7 JOINT SEALANTS 

A. Joint sealants shall be in accordance witl1 Section 07920 and as recommended by roofing manufacturer. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions under which roofing will be applied for compliance with 
requirements. 

B. Verify that roof openings and penetrations are in place and set and braced and that roof drains are 
properly clamped into position. 

C. Verify that wood blocking, curbs, and nailers are securely anchored to roof deck at roof penetrations and 
terminations and match the thicknesses of insulation required. 

D. Do not proceed with installation until unsatisfactory conditions have been corrected. 

E. Determine the segments of above deck ventilation ducting that will need to be removed in order to 
remove the old roofing materials and/or install the new roofing materials. Immediately advise the 
Engineer if utilities that are not shown on the drawings are encountered. They shall not be disturbed 
until specific instructions are received from the Engineer. 

F. Verify drains are clear and functional prior to and after roof removal, correct any deficiencies before 
proceeding with roofing work. 

3.2 PREPARATION 

A. At existing roof areas to be re-roofed, existing roofing shall be completely removed down to the steel 
metal decking substrate. 

1. The Contractor shall make use of a trash chute to remove the existing roofing from tl1e buildings. 
Trucks or trash bins shall be parked or placed on areas designated by the Engineer. Prior to 
commencing demolition, all utilities and piping shall he located. Piping and utilities to remain in 
service shall be rerouted, supported and protected. Affected electrical equipment and circuits are to 
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be de-energized and locked out prior to demolition. Affected telephone, communications, and data 
lines shall be disconnected. 

2. Throwing ofroofing debris from the roofs shall not be allowed. Submit roofremoval and disposal 
procedures to the Engineer for approval in the pre-installation conference. 

3. Properly dispose off-site all removed roofing debris. Items not designated to be salvaged shall be 
removed off site in a lawfttl manner. 

4. Roof removal shall be properly coordinated with the installation of all new work. 

5. Care should be taken to avoid any damage to the decks, curbs, flashings and/or walls during roof 
removal. Items damaged will be replaced in kind at contractor's expense. 

6. Roof decks shall not be left exposed overnight. 

7. Temporary protection ofroof deck, in case of rain, is the Contractor's responsibility. 

8. The work area shall be cleaned at the end of each shift as directed by the Engineer. 

B. Existing Rooftop Equipment: Existing rooftop equipment and ventilation items (ventilators, exhaust 
fans, etc.) may be temporarily removed in order to facilitate the removal of the existing roof and the 
installation of the new roof. Prior to any removal, the Contractor shall isolate the ventilation control 
devices to prevent any damage to the ventilation system. If any ventilation ducting is removed, the 
Contractor shall ensure operation of the building's ventilation system to the maximum extent possible. 
The Contractor shall reinstall all temporarily removed rooftop equipment and validate that the 
ventilation system is folly operational to the engineer prior to completion of all work. 

C. Clean substrate of dust, debris, and other substances detrimental to roofmg installation according to 
roofing system manufacturer's written instructions. Remove sharp projections. 

D. Prevent materials from entering and clogging roof drains, ventilation ducting and conductors and from 
spilling or migrating onto surfaces of other construction. Remove roof-drain plugs when no work is 
taking place or when rain is forecast. 

E. Existing utilities, piping systems, and electrical and mechanical equipment to remain in place shall be 
adequately supported, protected, and maintained until work is complete. Potable water line can be 
removed and replaced if necessary. 

3 .3 GENERAL INSTALLATION REQUIREMENTS 

A. Install single-ply membrane roofing system according to roofing system manufacturer's written 
instructions and applicable recommendations ofNRCA/SPRI. 

B. Start installation of membrane roofing in presence of roofing system manufactmer's teclmical personnel. 

C. Cooperate with inspecting and testing agencies engaged or required to perform services for installing 
single-ply membrane roofing system. 

D. Coordinate installing roofing system components so the interior of the building, insulation and deck is 
not exposed to precipitation or left exposed at the end of the workday or when rain is forecast. Only tear 
off as much roofing that can be covered in the same day, no phase roofing is allowed. 

1. Provide cutoffa at end of each day's work to cover exposed deck and insulation with an approved 
ovemight tie in detail. 

2. Complete terminations and base flashings and provide temporary seals to prevent water from 
entering completed sections of roofing system. 

3. Remove and discard temporary seals before beginning work on adjoining roofing. 

3.4 COVERBOARD AND INSULATION INSTALLATION 

A. Coordinate installing roofing system components so insulation is not exposed to precipitation or left 
exposed at the end of the workday. 
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B. Install one or more layers of insulation under area of roofing to achieve required thiclmess. Where 
installing 2 or more layers creates overall insulation thickness, stagger the joints of each succeeding 
layer from joints of previous layer a minimum of 6 inches in each direction. 

C. Ensure perimeter mailers are flush or depressed approximately 1/81h inch to prevent restricting the flow 
of water into the gutters_. 

D. Install insulation perpendicular to the metal roofing panels with long joints of insulation in a continuous 
straight line with end joints staggered between rows, abutting edges and ends between boards. Cut and 
fit insulation within 1/4 inch ofnailers, projections, and penetrations. 

E. Mechanical Attached Insulation: Mechanically fasten Coverboard into the roof deck through the 
insulation board with approved fasteners and plates at a rate of 12 fasteners/board (8 feet x 4 feet) in the 
central zone of the roof and 18 fasteners/board in the perimeter area. hlcrease the fastening rate to 32 in 
the corner zones. Coverboard and Insulation boards are to rest evenly on the roof deck avoiding air 
spaces between the boards and the substrate. Install each board tightly against the adjacent boards on all 
sides. 

3.5 SINGLE-PLYMEMBRANEINSTALLATION 

A. The surface of the insulation or substrate shall be inspected prior to installation of the roof membrane. 
The substrate shall be clean, dry, free from debris and smooth with no surface roughness or 
contamination. Broken, delaminated, wet or damaged insulation boards shall be removed and replaced. 

B. Single-ply roofmg membrane shall be attached with adhesive and perimeter fasteners according to 
Factory Mutual's requirements. 

C. Membrane overlaps shall be shingled with the flow of water where possible. 

D. Over the properly installed and prepared substrate, approved water based adhesive shall be poured out of 
the pail and spread using notched rubber squeegees. The adhesive shall be applied at a rate according to 
Manufacturers requirements. No adhesive is applied to the back of the membrane. Do not allow 
adhesive to skin-over or surface-dry prior to installation of membrane. 

E. The roof membrane is unrolled immediately into the wet adhesive. Adjacent rolls overlap previous rolls. 
This process is repeated throughout the roof area. Immediately after application into adhesive, each roll 
shall be pressed firmly into place with a water-filled, foam-covered lawn roller by frequent rolling in 
two directions. 

F. Weld cover strips at all seams that do not have a factory selvage edge. 

3.6 MEMBRANE FLASHINGS 

A All flashings shall be installed concurrently with the roof membrane as the job progresses. No 
temporary flashings shall be allowed without the prior written approval of the Engineer and 
Manufacturer's. Approval shall only be for specific locations on specific dates. If any water is allowed 
to enter under the newly completed roofing, the affected area shall be removed and replaced at the 
Contractor's expense. Flashing shall be adhered to compatible, dry, smooth, and solvent-resistant 
surfaces. Use caution to ensure adhesive fumes are not drawn into the building. 

B. Low VOC Adhesive for Membrane Flashings 

1. Over the properly installed and prepared flashing substrate, adhesive shall be applied according to 
instrnctions found on the Product Data Sheet. The adhesive shall be applied in smooth, even coats 
with no gaps, globs or similar inconsistencies. Only an area which can be completely covered in the 
same day's operations shall be flashed. The bonded sheet shall be pressed firmly in place with a 
hru1d roller. 

2. No adhesive shall be applied in seam areas that are to be welded. All panels of membrane shall be 
applied in the same manner, overlapping the edges of the panels as required by welding techniques. 

3. Install peelstop as required by the manufacturer with approved fasteners into the structural deck at 
the base of parapets, walls and cm'bs. Peelstop is required by manufacturer at the base of all tapered 
edge strips and at transitions, peaks, and valleys according to manufacturer's details. 
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4. Manufacturer's requirements and recommendations and the specifications shall be followed. All 
material submittals shall have been accepted by manufacturer prior to installation. 

5. All flashings shall extend a minimum of 8 inches above roofing level tmless otherwise accepted in 
writing by the Engineer and manufacturer technical department. 

6. All flashing membranes shall be consistently adhered to substrates. All interior and exterior comers 
and miters shall be cut and hot-air welded into place. No bitumen shall be in contact with the roofing 
membrane. 

7. All flashing membranes shall be mechanically fastened along the counter-flashed top edge. 

8. Flashings shall be terminated according to manufacturer recommended details. 

9. All flashings that exceed 30 inches in height shall receive additional securement as recommended by 
manufacturer. 

3.7 METAL FLASHINGS 

A. Metal details, fabrication practices and installation methods shall conform to the applicable requirements 
of the following: 

1. Factory Mutual Loss Prevention Data Sheet 1-49 (latest issue). 

2. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA) - latest issue. 

3. Metal, other than that provided by Manufacturer, is not covered tmder the Manufacturer warranty. 

4. Complete all metal work in conjunction with roofing and. flashings so that a watertight condition 
exists daily. 

5. Metal shall be installed to provide adequate resistance to bending to allow for normal thermal 
expansion and contraction. 

6. Metal joints shall be watertight. 

7. Metal flashings shall be securely fastened into solid wood blocking. Fasteners shall penetrate the 
wood nailer a minimum of 1 inch. 

8. Airtight and continuous metal hook strips are required behind metal fascias. Hook strips are to be 
fastened 12 inches on center into the wood nailer or masonry wall. 

9. Counter flashings shall overlap base flashings at least 4 inches. 

10. Hook strips shall extend past wood nailers over wall surfaces by 1- V2 inch minimum and shall be 
securely sealed from air entry. 

3 .8 PVC CLAD EDGE MET AL 

A. All flashings shall be installed conctmently with the roof membrane as the job progresses. No 
temporary flashings shall be allowed without the prior written approval of the Engineer and 
Manufacturer. Acceptance shall only be for specific locations on specific dates. If any water is allowed 
to enter under the newly completed roofing due to incomplete flashings, the affected area shall be 
removed and replaced at the Contractor's expense. 

B. All metal flashings shall be fastened into metal base or solid wood nailers as recommended by 
manufacturer. Metal shall be installed to provide adequate resistance to bending and allow for normal 
thermal expansion and contraction. 

C. Adjacent sheets of PVC clad shall be spaced Yi inch (6 mm) apait. The joint shall be covered with 2 
inch (50 111111) wide aluminum tape. A 4 inch minimum (100 mm) wide strip of flashing membrane shall 
be hot-air welded over the joint. Exercise caution at perimeter of roof. Workers shall follow OSHA 
safety procedures. 

3.9 TEMPORARYCUT-OFF 

A. All flashings shall be installed concurrently with the roof membrane in order to maintain a watertight 
condition as the work progresses. All temporary waterstops shall be constructed to provide a 100% 
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wate1tight seal. The stagger of the insulation joints shall be made even by installing partial panels of 
insulation. The new membrane shall be carried into the waterstop. The waterstop shall be sealed to the 
deck and/or substrate so that water will not be allowed to travel under the new or existing roofing. The 
edge of the membrane shall be sealed in a continuous heavy application of sealant. When work resumes, 
the contaminated membrane shall be cut out. All sealant, cci1itaminated membrane, insulation fillers, etc. 
shall be removed from the w01'k area and properly disposed of off-site. None of these materials shall be 
used in the new work. 

B. If inclement weather occurs while a temporary waterstop is in place, the Contractor shall provide the 
labor necessary to monitor the situation to maintain a watertight c,ondition. 

C. If any water is allowed to enter under the newly-completed roofing, the affected area shall be removed 
and replaced at the Contractor's expense. 

3.10 COMPLETION 

A Prior to demobilization from the site, the work shall be reviewed by the Engineer and the Contractor. 
All defects noted and non-compliances with the Specifications or the recommendations of Manufacturer 
shall be itemized in a punch list. These items must be corrected inunediately by the Contractor to the 
satisfaction of the Engineer and Manufacturer prior to demobilization. . 

B. All Warranties referenced in this Specification shall have been submitted and have been accepted at time 
of contract award. 

3.11 FIELD QUALITY CONTROL 

A Upon completion of the installation and the delivery to Manufacturer by the Contractor of a certification 
that all work has been done in strict accordance with the contract specifications and l\.fanufacturer's 
requirements, an inspection shall be made by a Teclmical Representative of Manufacturer to review the 
installed roof system. 

3.12 PROTECTING AND CLEANING 

A Protect roofing from damage and wear during remainder of constrnction period. When remaining 
constrnction will not affect or endanger roofing, inspect roofing for deterioration and damage, describing 
its nature and extent in a written repo1t, with copies to Engineer. 

1. Conect deficiencies in or remove membrane roofing that does not comply with requirements, repair 
substrates, reinstall roofing, and repair base flashings to a condition free of damage and deterioration 
at the time of acceptance and according to warranty requirements. 
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SECTION 07600 - FLASHING AND SHEET METAL 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing all sheet metal work and appurtenant work, 
complete. 

B. The principal items of sheet metal work shall include sheet metal flashings, collars, pitch 
pockets, metal siding, equipment platforms, equipment suppo1is at all roof penetrations, metal wall 
flashing and expansion joints, and miscellaneous sheet metal accessories. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections 
of the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

I. Section 07310 Metal Shingle Roofing System 
2. Section 07410 Metal Roofing System 
3. Section 07720 Roof Accessories 
4. Section 07920 Sealants and Caulking 
5. Section 09800 Protective Coating 
6. Section 09900 Architectural Paint Finishes 
7. Section 15430 Plumbing Specialties 
8. Section 16050 Basic Electrical Materials and Methods 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as adopted 
by the City of San Diego Municipal Code: 

1. California Building Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK 
of this Section: 

1. Federal Specifications: 

QQ-T-201 

TT-P-641 

UU-B-790 

2. Commercial Standards: 
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3. 

ASTMA176 

ASTMA525 

ASTMA526 

ASTMB32 

ASTMB209 

ASTMD 1187 

ASTMD2822 

Trade Standards: 

Stainless and Heat-Resisting Chromium Steel Plate, Sheet, 
and Strip 

Specification for General Requirements for Steel Sheet, 
Zinc-Coated (Galvanized) by the Hot-Dip Process 

Specification for Steel Sheet, Zinc-Coated 
(Galvanized) by the Hot-Dip Process, Commercial Quality 

Specification for Solder Metal 

Specification for Aluminum and Aluminmn=Alloy 
Sheet and Plate 

Test Method for Asphalt-Base Emulsions for Use as 
Protective Coatings for Metal 

Specification for Asphalt Roof Cement 

Sheet Metal and Air Conditioning Contractors National Association "Architectural 
Sheet Metal Manual" (ASMM) 

The Aluminum Association "Specifications for Aluminum Sheet Metal Work m 
Building Construction" 

American Welding Society (A WS) 

1.5 SHOP DRAWINGS AND SAMPLES 

A The following shall be submitted: 

1.6 

1. Color samples for color selection by the CONSTRUCTION MANAGER and product 
samples when requested by the CONSTRUCTION MANAGER for exmn:ination. 

2. Shop drawings showing materials, gauges, finishes, layout, jointing, profiles, fabrication 
of special shapes, fasteners, and method of attachment to adjacent construction. 

3. Manufacturers' catalogues indicating materials, finish, construction, and method of installation 
of prefabricated items and sealants. 

PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery of Materials: Manufactured products shall be delivered in original, unbroken packages, 
containers or hlmdles bearing the name of the manufacturer in a manner that will prevent damage 
to the products. 

B. Storage: Products shall be carefully stored m a protected area that will prevent damage 
or marring of the products and their fmishes. 
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PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Sheet metal shall be aluminum unless otherwise indicated. Sheet metal work in 
connection with roofing shall be in accordance with roofing manufacturer's published 
reconnnendations and specifications. 

B. All sheet metal flashings necessary to make building weathertight shall be provided, whether 
or not indicated. 

2.2 ALUMINUM PRODUCTS 

A. Aluminum shall be 0.032-inch minimum thickness and shall conform to ASTM B 209, alloy 
3003, temper Hl4, with dark bronze anodized finish AA-C12-A42 unless otherwise indicated. 
Thickness of aluminum to be welded shall be as necessary for the welding method used. 

B. Reglets shall be extruded aluminum with protective coating, of type and profile indicated, 
compatible with :flashing indicated, non-corrosive. 

1. Manufacturer: Fry Reglets, "Spring Lok Flashing System Type SM or MA" as shown on the 
Drawings; MM Systems, Corp., or equal. 

C. Metal vent screeds shall be plaster channel screeds and shall be extruded aluminum with either 
clear plastic coating, clear anodized coating, or clear acrylic baked-on coating. 

2.3 STAINLESS STEEL GUTTER AND DOWNSPOUT 

A. Teme-coated stainless steel for gutters and downspouts shall be 24 gage. The terne-coated stainless steel shall 
be marked by the manufacturer vvith indelible ink stamp stating the name of the manufacturer and the gage of 
each sheet. 

B. Nails shall be large-headed stainless steel nails not smaller than no. 12 stubs gage of sufficient length to finnly 
secure the materials in place without penetration of finished under surface of roof sheathing or lathing. 

C. Solder shall be 40% lead and 60% block tin. 

D. Flux shall be rosin. 

E Sealant shall be ASTM C 920 or approved equal. 

2.4 FERROUS METALS 

A Zinc-Coated Steel: Zinc-coated steel shall be commercial quality with 0.20 percent copper, 
ASTM A 525 except ASTM A 527 for lock-fonning, G90 hot-dip galvanized, mill phosphatized 
where indicated for painting; 0.0359-inch thick (20-gauge) except as otherwise indicated. 

B. Terne metal for roofing and roofing products shall be not less than 40 lb class conforming 
to Federal Specification QQ-T-201. 

2.5 LEAD AND SOLDERING MATERIALS 
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A. Lead shall be 4 to 6 percent antimony and the remainder shall be lead. Lead sheet shall be 
soft temper, except hard temper for flanges. Weight shall be not less than 4 lb/sq ft unless 
otherwise indicated. 

B. Solder shall conform to ASTM B 32 Alloy Sn50, 50 percent tin, 50 percent lead. 

C. Soldering flux shall not be injurious to metal surfaces being treated. 

2.6 FASTENERS 

A. Fastening devices shall be of the same material as the sheet metal being used or corrosion­
resistant metal compatible with sheet metal being used. Fasteners exposed to the weather shall 
have neoprene washers. Washers shall be 0.04-in minimum thickness. A rubber-type washer 
shall be used beneath the aluminum washer or fastener head where weathertightness is required. 

2. 7 PLASTIC CEMENT 

A. Plastic cement shall confonn to ASTM D 2822. 

2.8 SEALINGMATERIALS 

A. Sealants shall be as indicated under Section 07920 or shall be of the silicone type. 
Colors shall be selected by the CONSTRUCTION MANAGER from manufacturer's 
standard colors. 

B. Sealer tape shall be polyisobutylene sealer tape specifically formulated for setting flanges on 
bituminous roofing. 

2.9 COATINGMATERJALS 

A. Primer coat for galvanized steel shall conform to Federal Specification TT-P-641G(l) Type II. 

B. Asphaltic coating compound shall conform to ASTM D 1187. 

2.10 BUILDING PAPER OR FELT 

A. Building paper shall confonn to UBC Standard 17-1 Class D for Kraft waterproofbuildingpaper. 

B. Asphalt or coal tar-saturated felt shall conform to UBC Standard 32-1. 

2.11 SHOPFABRICATIONREQUIREMENTS 

A. The WORK shall be shop-fabricated to greatest extent possible. Fabricator shall comply with 
details shown, and with applicable requirements of SMACNA "Architectural Sheet 
Metal Manual" and other recognized indust1y practices. WORi( shall be fabricated for 
waterproof and weather-resistant performance, with expansion provisions for running work, 
sufficient to permanently prevent leakage, damage or deterioration of the WORK. The WORK shall 
be fanned to fit substrates. Material manufacturer's instructions and recommendations for 
fonning material shall be complied with. Exposed sheet metal work shall be formed 
without excessive oil- canning, buckling and too marks, true to line and levels indicated, with 
exposed edges folded back to form hems. 

B. Seams: Non-moving seams in sheet metal shall be fabricated with flat-lock seams. 
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For metal other than aluminum, tin the edges, fonn the seams, and solder them. Aluminum 
semns shall be formed with epoxy seam sealer; joints shall be riveted for additional strength where 
required. 

C. Expansion Provisions: Where lapped or bayoneHype expansion provisions in WORK cannot be 
used, or would not be sufficiently water/weatherproof, expansion joints shall be formed of 
intermeshing hooked flanges, not less than I-inch deep, filled with mastic sealantwithinjoints. 

D. Sealant Joints: Where movable, non-expansion type joints are indicated or :required for proper 
performance of WORK., metal shall be fonned to provide for proper installation of 
elastomeric sealant, in compliance with SMACNA standards. 

E. Separations: Separation shall be provided of metal from non-compatible metal or corrosive 
substrate by coating concealed surfaces at locations of contact, with bituminous coating or 
other permanent separation as recommended by manufacturer/fabricator. 

F. Gutters and downspouts shall be of sizes as shown with wire basket type strainers of 
14-gauge stainless steel wire. 

G. All alm11inum shall be welded unless otherwise indicated. Welding shall conform to the standards 
of the Almninum Association and ASMM. 

H. Galvanized steel comer joints shall be soldered. Unless indicated otherwise, other joints shall be 
as required by the Reference Standards. 

I. All WORK and finishes shall be protected from scratches and abrasions. 

J. All flashings, reglets and counter-flashing and associated flashings shall be fabricated by the 
same manufacturer and be installed as a complete flashing system. All :flashings shall be 
creased longitudinally or otherwise formed with sufficient spring action toholdthe bottom edges 
firmly against the base flashing or similar material. 

K. Intersecting corners of copings shall be accurately fitted and welded. Comers may be shop­
assembled, manufactured, or extrnded units. Coping shall be per ASMM Plate 
68 except modified as indicated, with Alternate 5 seams that allow for l/4-inch 
expansion per each IO ft of length. 

L. Access doors shall be provided as required or as indicated. Sizes a11d locations shall be as 
required by governing authorities, codes, and as indicated. Key-locked access doors shall be 
provided where indicated. Plmnbing access doors shall conform to the requirements of Section 
15430. 

M. Dryer vents shall be fabricated of aluminum dark bronze anodized or stainless steel and be 
provided with rain-hood and self closing flap, and interior and exterior escutcheon plates. 

N. Flashing required through concrete or clay tile shall be flexible flashing in order to assure 
against undue separation between tiles on account of rigidity of the flashing :material. Flashing 
around pipes, vents, flues, chimneys, etc., shall be of lead, copper, or other flexible metal flashing 
material. 

2.12 FABRICATED SHEET METAL WORK 

A. Scuppers in walls shall be constructed of 0.040-inch aluminum designed similar to ASMM 
Plate 26 with all joints welded. Scuppers witl1out head through top course of masomy or concrete 
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shall be similar to ASMM Plate 29. 

B. Stamped sheet metal vents or louver-type vents (where indicated) shall be designed to provide 
watertight flush corners and shall be of size indicated. Each vent shaII be equipped with 1/4-inch 
square galvanized or aluminum mesh hardware cloth insect screen. Stamped metal items shall 
be made of coated aluminum or galvanized sheet metal. 

C. Downspouts with conductor head 1/2-inch below gutter or scupper and hangers shall be designed 
similar to ASMM Plates 32 Fig. B and G, 25 Fig. C, and 35, Figure E, Hor I. Connector shall 
be per Plate 33 Fig. B, Details 1 and 2 with funnel Fig. E (if possible) and with the joint 
between gutter and outlet welded or soldered. The downspout and conductor head shall be 
constructed of 1/16-inch aluminum and shall have all joints welded except the joint between head 
outlet pipe and downspout. 

D. Built-in gutter, downspout and hangers shall be designed similar to ASMM Plates 4 
Gutter (similar), 9 and 10 Gutter Expansion Joint, 32 Fig. B Downspout, and Plate 35, Figure H for 
hangers. Downspout shall be constrncted of 16 gauge metal and shall have all joints welded or 
soldered except the joint between the gutter outlet pipe and downspout. Gutter and. gutter outlet pipe 
shall be fabricated from 40 lb terne metal, copper, and/or stainless steel. Expansion joints shall be 
spaced not more than 34-feet on centers, or as indicated. All joints shall be welded. Connector 
( outlet) shall be designed per Plate 33, Fig. B, detail 1 and 2 with fum1el per Figure E if possible. 

E. All corners of vent screeds, reglets, and trim shall be mitered. 

F. Wall louvers shall be extruded aluminum louvers confo1111ing to ASMM Plate 141, unless 
otherwise indicated. Louvers and screens shall have clear anodized finish. All exterior louvers 
shall be provided with 1/8-inch by 1/8-inch mesh bird screen and frame. Screen units shall be 
removable. 

G. Overflow scuppers in walls and parapets shall be constructed of 0.040-inch thick aluminum 
sheet similar to ASMM Plate 30. All joints shall be welded, and inlet shall be installed no 
more than 2 inches above roof drain rim (low point ofroof). 

H. Access doors shall be of the types necessary to suit job conditions. 

I. Pitch pockets and equipment coping and support flashings shall conform to the reference 
standards and shall be provided where necessary. 

J. Sheet metal items at roof penetrations shall be provided and coordinated with the roofing 
system. The design and details shall conform to the standards unless otherwise indicated. 

K. The following flashings shall be provided at roof penetrations: 

1. Vent pipes: Lead collars vent pipe flashing with top of lead sleeve flashing bent into 
vent pipe. (ASMM. Plates 66 Fig. B and 71 Fig.A). 

2. Single pipes: Sheet metal or lead collars with sheet metal or lead draw band with sealant 
or cap top. (ASMM. Plates 65 and 66 Fig. C). 

3. Multi-pipes: Lead collars with caps. 

4. Multi-pipes w/curb: Sheet metal with sealant and draw bands. (ASMM. Plate 65, Fig. B, 
or Plate 66, Fig. A). 
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5. Equipment support: Sheet metal. (ASMM. Plate 68). 

6. Roof penetrations: Sheet metal (ASMM Plate 67). 

7. Sleeper covers: Sheet metal. (ASMM. Plate 66, Fig. C and D). 

8. Pitch pockets for supports: 
(ASMM. Plate 68, Fig. E). 

Sheet metal with all joints welded or soldered. 

9. Ducts with curb (1 ): Sheet metal. (ASMM. Plate 148, Fig. B). 

10. Equipment platform (1): Sheet metal. (ASMM. Plate 136, Fig. B and Section 
A.A). 

Note (1): Prefabricated products, curbs, supports, and platforms which are part of mechanical 
equipment indicated in other Sections of these Specifications shall be provided in compliance with 
those Sections. 

L. Work bench covering shall consist of tops, box curbs, splashes, edging, and end enclosures 
(where visible). Work bench top cover shall be 16-gage galvanized steel sheet metal formed 
over a solid core. The top, back, and edges shall have all joints butt welded and ground to 
provide a smooth finished unit with no sharp edges or corners. 

2.13 MANUFACTURERS 

A Products shall be of the following manufacture and model number ( or equal): 

1. Reglets: Superior Concrete Accessories; Morrison and Company "Cushion- Lock"; 
Fry Reglet. 

2. Sealer Tape: Morrison and Company CL-50. 

3. Metal Siding: Reynolds Aluminum Co.; Smith Construction Products. 

4. Metal Vent Screed: F1y Reglet Corp., Model PCS-V-30; H.K. Poiter Co. 

5. Access Doors: Milcor Division of Inryco, Inc.; Karp Associates, Inc.; Inland 
Ryerson Steel Corporation. 

6. Lead Collar: Stoneman Engineering and Mfg. Co. 

PART 3--EXECUTION 

3.1 GENERAL 

A Except as otherwise indicated, installer shall comply with manufacturer's installation instructions 
and reconm1endations, and with SMACNA "Architectural Sheet Metal Manual." Units of 
work shall be anchored securely in place by methods indicated, providing for thermal expansion 
of metal units; fasteners shall be concealed where possible, and units set true to line and level as 
indicated. WORK shall be installed with laps,joints and seams which will be permanently watertight 
and weatherproof. 

B. The CONTRACTOR shall coordinate the flashings and sheet metal WORK required with the 
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different trades to make sure all items which penetrnte the roof are provided v.~th all necessary 
sheet metal products. Sheet metal shop manufactured curbs, equipment supports, and equipment 
platforms shall be provided where prefabricated curbs, supports or platforms are not indicated to 
be provided in other Sections of these Specifications. 

C. All WORK shall conform to Trade Standards. Flashings shall be coordinated with roofing 
WORK. Sheet metal and roofing shall provide a weather-tight and watertight assembly. 

D. Sheet metal shall be accurately formed to the dimensions and shapes indicated. 
WORK shall be fitted snugly, with straight, true lines with exposed faces aligned in proper 
plane, free from waves and buckles. Arrises and angles shall have true and sharp lines, and 
surfaces shall be free from waves and buckles. All exposed edges shall be hemmed. Holes 
for fasteners within sheet metal WORK exposed to temperature changes shall be elongated 
holes for material expansion and movement. 

E. All sheet metal WORK shall be furnished complete with supports, hangers, bracing, anchors, 
and other devices as required for reinforcement and proper attachment to aqjacent construction. 
Fastenings shall be concealed wherever possible. Joints, fastenings, reinforcements, and 
supports shall be sized and located as required to preclude distortion or displacement due to 
thermal expansion and contraction. 

F. All surfaces upon which sheet metal is to be placed shall be dry, smooth, even, andfree of 
any projections and hollows. Sheet metal shall be laid with all joints true and even and firmly 
attached with all fastener heads flush with the top surface. 

G. The underlayment shall be overlapped at least 2 inches so as to shed water and shall be secured 
along the lapped edges. Aluminum or stainless steel fasteners shall be used with aluminum 
sheet metal. 

H. Dissimilar materials shall be isolated with 2 coats of asphaltic paint, asphaltic coating compound, 
or sealer tape. Only stainless steel fasteners shall be used to connect isolated dissimilar 
metals. 

I. Joints shall be sized and spaced to permit sheet movement for thermal expansion and contraction 
of 1/4-inch per 10-ft length, on 100 degree F temperature difference. 

J. Roofing sheet metal items shall be built into the roofing in strict accordance with directions 
of roofing manufacturer. 

3.2 INSTALLATION 

A. Gutters shall be provided with baffle-type expansion joints with expansion caps over 
1-1/2-inch baffle flanges at 40-ft centers. A I-inch gap between the baffles shall be 
allowed. 

B. Flashings at ve1tical surfaces shall be installed at intersections of the roof with vertical surfaces 
and at projections through the roof. Comer units shall be factory-fabricated and shall have 
mitered soldered or welded corner joints, and shall be installed with 3- inch (min) lap joint over 
flashings on each side. 

C. Gutiers shall be provided to the indicated cross-section, complete with shop-fabricated comers, 
outlet (nipple) sections, joining plates, concealed hangers and downspouts with standoff brackets. 

D. Gravel stops and copings shall have joints at 10-fi (max) spacing and at 2-1/2 feet from 
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corners. Joints shall be butted with 3/16-inch space centered over matching 8- inch long 
backing plate with sealer tape in laps. Comer units shall be welded units. Alljoints shall be 
provided with cover plates. 

E. Flanges of sheet metal items shall be set on continuous sealer tape on the top edge envelope 
ply of roofing. Flanges shall be nailed through sealer tape at 3-inch (max) spacing or otherwise 
securely fastened in an approved manner. 

F. Stainless steel wainscots shall be set in waterproof adhesive and surface screwed into blocking 
with countersunk flat head stainless steel screws at bottom. Top and sides shall have concealed 
he1m11ed edges and be concealed cleat fastened. 

G. Attachment of the metal top of work benches to the wood core shall be done by cementing 
the materials together under sufficient pressure to assure a complete bond and installation of 
No. 8 by I-inch stainless steel flathead wood screws, countersunk at 8-inch centers. Top shall 
be cleaned of all rust, scale, and foreign substances and finished by oiling. 

H. Stamped sheet metal vents or louver-type vents shall be painted with a protective coating 
complying with Section 09800 after installation. 

3.3 CLEANING AND PROTECTION 

A. Exposed metal surfaces shall be cleaned, removmg substances which might cause corrosion 
of metal or deterioration of finishes. 

B. Protection: Installer shall advise CONTRACTOR of required procedures for surveillance 
and protection of flashings and sheet metal work during construction, to ensure fuat WORK will 
be without damage or deterioration, other than natural weathering, at time of substantial 
completion. 

** END OF SECTION ** 
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SECTION 07720 - ROOF ACCESSORIES 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing all roof accessories and appurtenant work 
as needed to construct a complete roofing system with the roof accessories. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other 
Sections of the Specifications, not referenced below, shall also apply to the extent required for 
proper performance of this WORK. 

1. Section 07410 Metal Roofing System 
2. Section 07540 Single-Ply Fully Adhered Membrane Roofing 
4. Section 07600 Flashing and Sheet Metal 
5. Section 09800 Protective Coating 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

l. Uniform Building Code 
2. Unifonn Fire Code 
3. National Electrical Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as othenvise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. Trade Standards: 

National Roofing Contractors Association (NRCA). 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Manufacturer's specifications, literature, and published installation instructions for each 
roof accessory, product, or system. 

2. Shop drawings for each product showing materials, gauges, sizes, finishes, profiles, 
fabrication of special shapes, fasteners, and method of attachment to adjacent construction 
shall be submitted. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Manufactured materials shall be delivered m original, unbroken, 
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packages, containers, or bundles beating the name of the manufacturer. 

B. Storage: Products shall be carefully stored on wood blocking in an area that is protected 
from all deleterious elements. Storage shall be in a manner that will prevent damage or marring 
of the products and their finishes. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Roof accessories and their installation shall be in accordance with the manufacturer's literature 
and published specifications for the products indicated. 

B. Sizes indicated are minimum throat size. 

C. Hatches, fire hatches, and openable fire and smoke hatch with skylights shall be provided 
complete with all necessary hardware. Hatch hardware shall be stainless steel products. 
Hardware for hatches shall include the following: inside-outside handles and latching 
hardware which is padlockable from either side, hinges, compression struts, and neoprene 
gaskets for weatherstripping. 

D. Roof hatches and openable fire and smoke hatches with skylights shall be insulation lined 
and weatherstripped metal covered designed hatch units with insulated metal integral flange 
curb (12-inchminimumheight). 

2.2 ROOF VENTS 

A. Roof relief vents with bird screens shall be provided, and shall be of the type 
recommended by the National Roofing Contractor's Association and approved by the roofing 
manufacturer. 

2.3 ROOF HATCHES 

A. Roof hatches, scuttles, and equipment hatches shall be constructed of aluminum, unless 
otherwise indicated. Roof hatches shall be of the type and size indicated. 

1. Roof hatch, single leaf, 3-ft x 3-ft 

2.4 OPEN ABLE FIRE AND SMOKE HATCH WITH SKYLIGHT 

A. The fire and smoke hatch shall be a factory-assembled, mechanically-activated hatch with 
curb. The hatches shall consist of a double white translucent cast acrylic dome mounted on 
an extruded aluminum condensation gutter and curb frame, on an extruded aluminum 
retaining frame and shall be complete with all necessary hardware. The top shall open 
automatically when fusible link is broken. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

333 I Page 



2.5 BERMUDA-TYPE ROOF VENTILATOR (ATTIC VENT) 

A. Roof attic vents shall be fiberglass, bermuda-type roof ventilators complete with one- piece, 
molded vent hood with integral mounting frame in each comer braced vertically as well as 
horizontally. The ventilators shall include a one-piece molded curb with integral internal 
weather baffle, molded-in cant strip, and a plastic coated galvanized bird screen. 

2.6 PREFABRICATED CURBS 

A. Opening dimensions shall be coordinated with skylight penetrations, duct penetration, and 
roof-mounted equipment sizes. Heights shall be as required to place top of curb not less than 
8 inches above top of insulation unless otherwise indicated. Top of curb shall be level. Sides 
of curbs shall be acljusted in accordance with field conditions and roof slopes. Base flange 
shall be not less than 4 inches wide. Curbs shall be fabricated of 14 gauge or thicker 
galvanized steel with continuously welded comers and shall be provided with a pressure 
preservative treated, kiln dried, fire-treated wood nailer at top. 

2.7 MANUFACTURERS 

A. Products shall be of the following manufacturer and type or model (or equal): 

1. RoofHatches: 

a. Single leaf: Bilco S-50; Milcor RDS-I; Babcock Davis 7-104 

2. Prefabricated Curbs: 

a. Pate Company 
b. S & L Manufacturing Company 
c. Thybar Corporation 

PART 3 -- EXECUTION 

3 .1 · GENERAL 

A. The installation shall conform to applicable codes and the manufacturer's published or 
written recommendations, specifications, and installation instructions for the type of wmk 
being performed. 

B. All roof openings, roof-mounted equipment, duct openings and skylights shall be 
provided with a prefabricated curb unless the equipment above the roof opening is supplied with 
its own curb which extends to 8 inches or higher beyond the top of the roof insulation. 
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3.2 INSTALLATION 

A. Roof hatches, openable fire and smoke hatches, and roof ventilators shall be installed over 
prepared openings with their own curb or an prefabricated curbs, and shall be fastened to the roof 
deck in accordance with the manufacturer's printed directions. Lifting mechanisms and 
accessories shall be adjusted to insure proper operation. Abraded prime and finish coat 
surfaces shall be touched-up after completion of installation with the same type of finish 
and the same dry-film thickness. Primer coats of hatches and ventilators exposed to view 
after installation shall be primed with a primer coat that is compatible with the finish coating 
system. 

B. Roof Hatches: Dissimilar metals shall be properly isolated. Thermal movement for up to 100 
degrees F change shall be accommodated without distress in assembly of fasteners. 

C. Roof Vents: Roof vents shall be provided on lightweight concrete or lightweight 
insulating concrete and shall be placed in such a manner so that one vent will be used for 
venting 1,000 square feet of roof fill. No area shall have fewer than 2 vents. Vents shall not be 
installed in walk pads or other traffic areas. Vent pipes shall have a coat of plastic cement 
applied at the joint between the vent pipe and the roofing before aggregate is applied. Roof 
insulation shall be removed from below each vent per NRCA instructions. Roof vents shall be 
painted to match roofing color. 

D. Roof accessory metal items exposed to the exterior atmosphere shall be painted with a 
protective coating complying with Section 09800. 

** END OF SECTION** 
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SECTION 07905 - JOINT SEALERS 

PART 1 - GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providingjoint sealers and appurtenant WORK, complete. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 07920 Sealants and Caulking 
2. Section 03280 Joints in Sitework Concrete 
3. Section 03290 Joints in Concrete Structures 

1.3 CODES 

A. The WORK of this Section shall comply with the cunent editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 

1.4 SPECIFICATIONS AND ST AND ARDS 

Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

ASTMC 719 

ASTMC790 

ASTMC 804 

ASTMC 834 
ASTMC 919 
ASTMC920 
ASTMC962 
ASTMD 412 
ASTMD 1056 

ASTMD 2628 

ASTMD 3405 

ASTMD 3406 
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1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Product Data: Manufacturer's recommended applications and technical data for each 
joint sealer product required, including instructions for joint preparation and joint sealer 
application. 

2. Samples for Initial Selection Purposes: Submit manufacturer's standard bead samples 
consisting of strips of actual products showing the full range of colors available, for each 
product exposed to view. 

1.6 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery of Materials: Manufactured materials shall be delivered in original, unbroken 
packages or containers bearing the manufacturer's label. Packages or containers shall be 
delivered to the site with seals unbroken. 

B. Manufacturer's labels shall bear name of manufacturer, product name and designation, color, 
expiration period for use, pot life, curing time and mixing instrnctions for multi-component 
materials. 

1. Storage: All materials shall be carefully stored in an area that is protected from 
deleterious elements and in a manner recommended by the product manufacturer. 
Storage and handling of materials shall be in such a manner as to prevent deterioration or 
damage due to moisture, temperature changes, contaminants or other causes. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Manufacturer's Recommendations: Only products recommended for the specific application 
indicated shall be used. 

B. Single Source Responsibility: All joint sealer materials for a specific application shall be 
obtained from a single manufacturer. 

C. Compatibility: Joint sealers, joint fillers, and other related materials shall be provided which 
are compatible with one another and with joint substrates under the indicated conditions of 
service and application, as demonstrated by manufacturer's testing and field knowledge. 

D. Colors: Colors of exposed joint sealers shall be provided as indicated or, if not otherwise 
indicated, as selected by the CONSTRUCTION MANAGER from manufacturer's standard 
colors. See Section 03290 "Joints in Concrete Strnctures" for color of sealant to match color of 
integrally colored concrete at cast-in-place architectural concrete. 

2.2 ELASTOMERIC JOINT SEALANTS 
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A. Elastomeric Sealant Standards: Manufacturer's standard chemically curing elastomeric 
sealant shall be of base polymer indicated which complies with ASTM C 920 requirements, 
including those for Type, Grade, Class and Uses. 

1. Two-Part Nonsag Polysulfide Sealant: Type M; Grade NS; Class 12 1/2; Uses NT, M, 
G, A, and as applicable to the joint substrate indicated, Use 0. 

2. Two-Part Pourable Polysulfide Sealant: Type M; Grade P; Class 12 1/2; Uses T, M, 
G, A, and, as applicable to the joint substrates indicated, Use 0. 

3. Two-Part Water Immersion Polysulfide Sealant: Type M; Grade NS; Class 12 1/2; 
Uses T, M. G, A, and, as applicable to the joint substrates indicated, Use O; with a history 
of successful field knowledge in sealing joints immersed intermittently or continuously 
in water. 

4. One-Part Polysulfide Sealant: Type S; Grade NS; Class 12 1/2; Uses T, M, G, A, and, 
as applicable to joint substrates indicated, Use 0. 

5. One-Part Non-Acid-Curing Silicone Sealant: Type S; Grade NS; Class 25; and 
complying with the following requirements for Uses NT, M, G, A, and, as applicable to 
joint substrates indicated, Use 0. Modulus and additional joint movement capabilities as 
follows: 

a. Low Modulus: Tensile strength of 45 psi or less at 100 percent elongation when 
tested after 14 days at 77 degrees F and 50 percent relative humidity per ASTM D 
412. 

b. Medium Modulus: Tensile strength of not less than45 nor more than 75 psi or less 
at 100 percent elongation when tested after 14 days at 77 degrees F and 50 percent 
relative humidity per ASTM D 412. 

c. Additional capability, when tested for adhesion and cohesion under maximum 
cyclic movement per ASTM C 719, withstand 50 percent increase and decrease of 
joint width as measured at time of application and remain in compliance with other 
requirements of ASTM C 920. 

6. One-Part Acid-Curing Silicone Sealant: Type S; Grade NS; Class 25; Uses NT, G, A, 
and, as applicable to joint substrates indicated, Use 0. 

7. One-Part Mildew-Resistant Silicone Sealant: Type S; Grade NS; Class 25; Uses NT, 
G, A, and, as applicable to nonporous joint substrates indicated, Use O; formulated with 
fungicide for sealing interior joints with nonporous substrates around ceramic tile, 
showers, sinks and plumbing fixtures. 

8. Two-Part Non-Acid Curing Silicone Sealant for Use T: Type M; Grade NS; Class 25; 
Uses T, M, and, as applicable to joint substrates indicated, Use O; and complying with 
the following requirement for additional joint movement capability: 

a. Additional capability, when tested for adhesion and cohesion under maximum 
cyclic movement per ASTM C 719, to withstand an increase and decrease of 50 
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percent of joint width as measured at time of application and remain in compliance 
with other requirements of ASTM C 920. 

9. Multi-Part Nonsag Urethane Sealant: Type M; Grade NS; Class 25; Uses NT, M, G, 
A, and, as applicable to joint substrates indicated, Use 0. 

10. Two-Part Nonsag Low-Modulus Urethane Sealant: Type M; Grade NS; Class 25; 
Uses NT, M, A, and as applicable to joint substrates indicated, Use O; with additional 
capability to withstand an increase and decrease of 50 percent ofjoint width as measured 
at time of application and remain in compliance with other requirements of ASTM C 920, 
based on manufacturer's recommendations and testing. 

11. Two-Part Pourable Urethane Sealant: Type M; Grade NS; Class 25; Uses T, M, A, 
and, as applicable to joint substrates indicated, Use 0. 

12. Two-Part Nonsag Urethane Sealant for Use T: Type M, Grade NS: Class 25; Uses T, 
M, A, and, as applicable to joint substrates indicated, Use 0. 

13. One-Part Nonsag Urethane Sealant: Type S; Grade NS; Class 25; Uses NT, M, A, 
and, as applicable to joint substrates indicated, Use 0. 

14. One-Part Nonsag Low-Modulus Urethane Sealant: Type S; Grade NS; Class 25; Uses 
NT, M, A, and, as applicable to joint substrates indicated, Use; with additional capability 
to withstand an increase and decrease of 50 percent of joint width as measured at time of 
application and remain in compliance with other requirements of ASTM C 920, based on 
manufacturer's recommendations and testing. 

15. One-Part Pourable Urethane Sealant: Type S; Grade P; Class 25; Uses T, M, and, as 
applicable to joint substrates indicated, Use 0. 

2.3 SOLVENT RELEASE CURING JOINT SEALANTS 

A. Acrylic Sealant: Manufacturer's standard one-part, nonsag, solvent release curing, acrylic 
terpolymer sealant complying with ASTM C 920 for Type S; Grade NS: Uses NT, M, G, A, 
and, as applicable to joint substrates indicated, Use O; except for selected test properties which 
are revised as follows: 

1. Heat aged hardness 
2. Weight loss 
3. Maximum cyclic movement capability 

(Class) 

40 to 50 
15 percent 
plus or minus 7-1/2 percent 

B. Butyl Sealant: Manufacturer's standard one-part, nonsag, solvent release curing, polymerized 
butyl sealant complying with FS TT-S-001657 for Type I and formulated with minimum of 75 
percent solids to be nonstaining, paintable, and have a tack-free time of 24 hours or less. 

C. Pigmented Small Joints Sealant: Manufacturer's standard, solvent release curing, pigmented, 
synthetic rubber sealant formulated for sealing joints 3/ 16-inch or smaller in width. 

2.4 LATEX JOINT SEALANTS 

A. Acrylic-Emulsion Sealant: Manufacturer's standard, one- part, nonsag, acrylic, mildew 
resistant, acrylic-emulsion sealant complying with ASTM C 834, formulated to be paintable 
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and recommended for exposed applications on interior and on protected exterior exposures 
involving joint movement of not more than plus or minus 7 .5 percent. 

2.5 MISCELLANEOUS JOINT SEALANTS 

A. Acoustical Sealant for Concealed Joints: Manufacturer's standard, nondrying, nonhardening, 
nonskinning, nonstaining, gunnable, synthetic rubber sealant recommended. for sealing interior 
concealed joints to reduce transmissions of airborne sound. 

B. Butyl-Polyisobutylene Sealant: Manufacturer's standard solvent release curing, butyl­
polyisobutylene sealant recommended for concealed joints. 

C. Butyl-Polyisobutylene Tape Sealant: Manufacturer's standard, solvent-free, butyl-
polyisobutylene tape sealants with a solids content of 100 percent; formulated to be nonstaining, 
paintable, and non-migrating in contact with nonporous surfaces; packaged on rolls with release 
paper on one side; with or without reinforcement thread to prevent stretching. 

2.6 COMPRESSION SEALS 

A. Pref or med Foam Sealant: Manufacturer's standard preformed, precompressed, impreguated 
open-cell foam sealant manufactured from high-density urethane foam impregnated with a 
nondrying, water repellant agent; factory-produced in precompressed sizes and in roll or stick 
fonn to fit joint widths indicated and to develop a watertight and airtight seal when compressed 
to the degree specified by the manufacturer. Provide products which are permanently elastic, 
mildew-resistant, non-migratory, nonstaining, compatible with joint substrates and other joint 
sealers, and comply with the following requirements: 

1. Impregnating agent: Manufacturer's standard 

2. Density: Manufacturer's standard 

3. Backing: Pressure sensitive adhesive, factory applied to one side, with protective 
wrapping or coated on one face with release agent serving as bond breaker for primaiy joint 
sealant. 

B. Preformed Hollow Neoprene Gasket: Manufacturer's standard preformed polychloroprene 
elastomeric joint seal of the open-cell compression type complying with ASTM D 2628 and with 
requirements indicated for size, profile and cross-section design. 

2.7 JOINT SEALANT BACKING 

A. General: Provide sealant backings of material and type which are non-staining; are compatible 
with joint substrates, sealants, primers and other joint fillers. 

B. Plastic Foam Joint-Fillers: Preformed, compressible, resilient, non-waxing, non-extruding 
strips of either flexible, open cell polyurethane foam or non-gassing, closed-cell polyethylene 
foam, subject to sealant manufacturer's approval; and of size, shape and density to control 
sealant depth and otherwise contribute to producing optimum sealant performance. 
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C. Bond-Breaker Tape: Polyethylene tape or other plastic tape as recommended by the sealant 
manufacturer for preventing bond between sealant and joint filler or other materials at the back 
or third surface of the joint. Provide self-adhesive tape where applicable. 

D. Elastomeric Tubing Joint Fillers: Neoprene, butyl or EPDM tubing complying with ASTM 
D 1056, non-absorbent to water and gas, capable of remaining resilient at temperatures down 
to minus 26 degrees F. Provide products with low compression set and of size and shape to 
provide a secondary seal, to control sealant depth and otherwise contribute to optimum sealant 
perfonnance. 

2.8 MISCELLANEOUS MATERIALS 

A. Primer: Provide type recommended by joint sealer manufacturer where required for adhesion 
of sealant to joint substrates indicated. 

B. Cleaners for Nonporous Surfaces: Provide non-staining, chemical cleaner of type acceptable 
to manufacturer of sealant and sealant backing materials which are not harmful to substrates 
and adjacent nonporous materials. 

C. Masking Tape: Provide non-staining, non-absorbent type compatible withjoint sealants and 
with surfaces adjacent to joints. 

2.9 MANUFACTURERS 

A. Products of the type indicated shall be manufactured by one of the following (or equal): 

I. Two-Part Nonsag Polysulfide Sealant: 

Bostik Construction Products Division, [Chem-Calk 200] 
W.R. Meadows, Inc., [CM-60] 

2. Two-Part Pourable Polysulfide Sealant: 

Bostik Construction Products Division, [Chem-Calk 250] 

3. Two-Part Water Immersion Polysulfide Sealant: 

Bostik Construction Products Division, [Chem-Calk 400] 

4. One-Part Polysulfide Sealant: 

Bostik Construction Products Division, [Chem-Calle 100] 
Pecora Corp., [Synthacalk GC-9] 

5. One-Part Non-Acid Curing Low-Modulus Silicone Sealant: 

Bostik Construction Products Division, [Chem-Calk 1000] 
Dow Coming Corp., [Dow Coming 790] 

6. One-Part Non-Acid Curing Medium-Modulus Silicone Sealant: 
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Dow Corning Corp., [Dow Corning 795] 
General Electric Co., [Silpruf] 

7. One-Part Acid-Curing Silicone Sealant: 

Bostik Construction Products Division, [Chem-Calk 1200] 
Dow Corning Corp., [Dow Corning 999] 

8. One-Part Mildew-Resistant Silicone Sealant: 

Dow Corning Corp., [Dow Corning 786] 
General Electric Co., [SCS 1702] 

9. Two-Part Non-Acid Curing Silicone Sealant for Use T: 

Dow Corning Corp., [Dow Corning 888] 

10. Multi-Part Nonsag Urethane Sealant for Uses NT, M, G, A, and 0: 

Bostik Construction Products Division, [Chem-Calk 500] 
Pecora Corp., [Dynatrol Il] 

11. Two-Part, Nonsag Low-Modulus Urethane Sealant: 

Mameco International, Inc., [Vulkem 922] 

12. Two-Part, Pourable, Urethane Sealant: 

Bostik Construction Products Division, [Chem-Calle 550] 
Mameco International, Inc., [Vulkem 245] 

13. Two-Part Nonsag Urethane Sealant for Use T: 

Pecora Corp., [Dynatred] 

14. One-Part Nonsag Urethane Sealant: 

Pecora Corp., [Dynatrol II] 

15. One-Part Nonsag Low-Modulus Urethane Sealant: 

Mameco International, Inc., [Vulkem 921] 
Sika Corp., [Sikaflex-15LM] 

16. One-Part, Pourable, Urethane Sealant: 

Mameco International, Inc., [Vulkem 45] 
Pecora Corp., [NR-201 Urexpan] 

17. Acrylic Sealant: 
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Bostik Construction Products Division, [Chem-Calk 800] 
Pecora Corp., [60+Unicrylic] 

18. Butyl Sealant: 

Bostik Construction Products Division, [Chem-Calk 600] 
Pecora Corp., [BC-158] 

19. Pigmented Small Joint Sealant: 

Protective Treatments, Inc., [PTI 200] 
Tremco, Inc., [Tremco Seam Sealer] 

20. Latex Joint Sealers: 

Bostik Construction Products Division, [Chem-Calk 600] 
Pecora Corp., [AC-20] 

21. Acoustical Sealants for Concealed Joints: 

Pecora Corp., [BA-98] 
Tremco, Inc., [Tremco Acoustical Sealant] 

22 Butyl-Polyisobutylene Sealant: 

Protective Treatments, Inc., [PTI 404] 

23. Butyl-Polyisobutylene Tape Sealant: 

Pecora Corp., [Extru-Seal Tape] 
Protective Treatments, Inc., [PTI 606] 

24. Compression Seals: 

Emseal Corp., [Emseal Greyflex] 
Illbrnck, [Will-Seal Tape Type 250] 
Sandell Manufacturing Co., Inc., [Polytite Standard] 

25. Preformed Hollow-Neo1Jrene Gasket: 

Acme Highway Products Corp. 
Watson Bowman Associates, Inc. 

PART 3 --EXECUTION 

3.1 PROJECT CONDITIONS 

A. Environmental Conditions: CONTRACTOR shall not proceed with installation of joint 
sealers under the following conditions: 
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1. When ambient and substrate temperature conditions are outside the limits 
permitted by the joint sealer manufacturers. 

2. When joint substrates are wet due to rain, frost, condensation, or other causes. 

B. Joint Width Conditions: Installation of joint sealers shall not proceed when joint widths 
are less than, or more than, allowed by the joint sealer manufacturer for the application 
indicated. 

3.2 PREPARATION 

A. Surface Cleaning of Joints: All joints shall be cleaned out immediately before installing 
joint sealers to comply with recommendations of joint sealer manufacturers and the 
following requirements: 

1. All foreign material shall be removed from joint substrates which could interfere 
with adhesion of joint sealer, including dust; paints (except for pennanent, 
protective coatings tested and approved for sealant adhesion and compatibility by 
sealant manufacturer) oil; grease; waterproofing; water repellents; water, and 
surface dirt. 

2. Concrete, masonry, unglazed surfaces of ceramic tile and similar porous joint 
substrate surfaces shall be cleaned by brushing, grinding, blast cleaning, 
mechanical abrading, acid washing or a combination of these methods to produce 
a clean, sound substrate capable of developing optimum bond with joint sealers. 
Loose particles remaining from the above cleaning operations shall be removed by 
vacuuming or blowing out joints with oil-free compressed air. 

3. Laitance and form release agents shall be thoroughly removed from all concrete 
surfaces. 

4. Metal, glass, porcelain enamel, glazed surfaces of ceramic tile and other non­
porous surfaces shall be cleaned with chemical cleaners or other means which are 
not harmful to substrates or leave residues capable of interfering with adhesion of 
joint sealers. 

B. Joint Priming: Joint substrates shall be primed where indicated or where recommended 
by joint sealer manufacturer. Ptimer shall be applied so as to comply with joint sealer 
manufacturer's recommendations. Primers shall be confined to areas of joint sealer bond. 
Spillage or migration onto adjoining surfaces shall not be allowed. 

C. Masking Ta11e: Masking tape shall be used where required to prevent contact of sealant 
with adjoining surfaces which otherwise would be pen11anently stained or damaged by 
such contact or by cleaning methods required to remove sealant smears. Tape shall be 
removed immediately after tooling without disturbing joint seal. 

3.3 INSTALLATION 

A. General: Unless otherwise indicated, comply with joint sealer manufacturers' printed 
installation instructions. 
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B. Elastomeric Sealant Installation Standard: Comply with recommendations of ASTM 
C 962 for use of joint sealants as applicable to materials, applications and conditions 
indicated. 

C. Solvent-Release-Curing Sealant Installation Standard: Comply with requirements of 
ASTM C 804 for use of solvent-release-curing sealants. 

D. Latex Sealant Installation Standard: Comply with requirements of ASTM C 790 for 
use of latex sealants. 

E. Acoustical Sealant Application Standard: Comply with recommendations of ASTM 
C 919 for use of joint sealants in acoustical applications as applicable to materials, 
applications and conditions indicated. 

F. Installation of Sealant Backings: Install sealant backings to comply with the following 
requirements: 

1. Install joint-fillers of the types indicated to produce support of sealants during 
application and at position necessary to product the required cross-sectional shapes 
and depths. 

a. Do not leave gaps between ends of joint-fillers. 

b. Do not stretch, twist, puncture or tear joint-fillers. 

c. Remove absorbent joint-fillers which have become wet prior to sealant 
application and replace with dry material. 

2. Install bond breaker tape between sealants and joint-fillers, compression seals or 
back of joints, where required to prevent third-side adhesion of sealant to back of 
joint. 

3. Install compressible seals serving as sealant backings to comply with requirements 
indicated above for joint-fillers. 

G. Installation of Sealants: Install sealants by proven techniques that result in sealants 
directly contacting and fully wettingjoint substrates, completely filling recesses provided 
for each joint configuration and providing uniform, cross-sectional shapes and depths 
relative to joint widths which allow optimum sealant movement capability. 

H. Tooling of Nonsag Sealants: Inunediately after sealant application and prior to time 
skinning or curing begins, tool sealants to form smooth, unifonn beads of configuration 
indicated to eliminate air pockets and to ensure contact and adhesion of sealant with sides 
of joint. Remove excess sealants from surfaces adjacent to joint. Do not use tooling 
agents which discolor sealants or adjacent surfaces or are not approved by the sealant 
manufacturer. 

1. Concave joint configuration per Figure 6A in ASTM C 962, unless otherwise 
indicated. 

2. Flush joint configuration per Figure 6B in ASTM C 962, where indicated. 
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3. Recessed joint configuration per Figure 6C in ASTM C 962, of recess depth and 
at locations indicated. 

a. Where necessary, use masking tape to protect adjacent surfaces of tooled 
joints. 

I. Installation of Preformed Foam Sealants: Install each length of sealant immediately 
after removing protective wrapping, taking care not to pull or stretch material, and 
complying with sealant manufacturer's directions for installation methods, materials and 
tools which produce seal continuity at ends, turns, and intersections of joints. For 
applications at low ambient temperatures where expansion of sealant requires 
acceleration to produce seal, apply heat to sealant in conformance with sealant 
manufacturer's recommendations. 

J. Installation of Preformed Hollow Neoi)rene Gaskets: Install gaskets, with minimum 
number of end joints, in joint recesses with edges free of spalls and sides straight and 
parallel, both within tolerances specified by gasket manufacturer. Apply manufacturer's 
reconnnended adhesive to joint substrates immediately prior to installing gaskets. For 
straight sections provide gaskets in continuous lengths; where changes in direction occur, 
adhesively splice gasket together to provide watertight joints. Recess gaskets below 
adjoining surfaces by 1/8 inch to 1/4 inch. 

3.4 PROTECTION AND CLEANING 

A. Protect joint sealers during and after curing period from contact with contaminating 
substances or from damage resulting from construction operations or other causes so that 
they are without deterioration or damage at time of substantial completion. If, despite 
such protection, damage or deterioration occurs, cut out and remove damaged or 
deterioratedjoint sealers and reseal joints with new materials to produce installations with 
repaired areas indistinguishable from original work. 

B. Clean off excess sealants or sealant smears adjacent to joints as WORK progresses, by 
methods and with cleaning materials approved by manufacturers of joint sealers and of 
products in which joints occur. 

** END OF SECTION** 
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SECTION 07920 - SEALANTS AND CAULKING 

PART 1-GENERAL 

1. 1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing sealants, caulking, and accessories. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 03280 Joints in Sitework Concrete 

2. Section 03290 Joints in Concrete Structures 

3. Section 07905 Joint Sealers 

4. Section 08800 Glazing 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 

1.4 ·sPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

ASTMC 920 

Fed. Spec. 
TT-S-001543A 

Fed. Spec. 
TT-S-00230C(2) 

Elastomeric Joint Sealants 

Sealing Compound, Silicone Rubber Base, (For Caulking, 
Sealing and Glazing in Buildings and Other Structures). 

Sealing Compound, Elastomeric Type, (For Caulking, 
Sealing, and Glazing in Buildings and Other Structures). 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Manufacturer's product data including catalogue cuts. 
2. Manufacturer's installation instructions. 
3. Certification that products comply with indicated requirements. 
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1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Products shall be delivered in original, unbroken packages, containers, 
or bundles bearing the name of the manufacturer. 

B. Storage: Products shall be carefully stored in a mam1er that will prevent damage and in an 
area that is protected from deleterious elements. 

1. 7 PROJECT CONDITIONS 

A. Environmental Limitations: Do not proceed with installation of joint sealants under 
the following conditions: 

1. When ambient and substrate temperature conditions are outside limits pennitted 
by joint sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 

B. Joint-Width Conditions: Do not proceed with installation of joint sealants where joint 
widths are less than those allowed by joint sealant manufacturer for applications indicated. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. General: Only products certified as complying with the indicated requirements shall be 
provided. 

B. Products: Products shall be new, of current manufacture, and shall be the products ofreputable 
manufacturers specializing in the manufacture of such products. 

C. Manufacturer's Recommendations: Products shall be recommended by the manufacturer 
for the application indicated. 

D. Colors: See Section 03290 "Joints in Concrete Structures" and Section 07905 "Joint Sealers". 

2.2 SEALANTS AND CAULKING MATERIALS 

A. Caulking and sealing materials shall conform to the following requirements: 

1. Sealant for exterior and interior use shall be 2-part polyurethane, gun grade. 

2. Sealant for interior use shall be I-part acrylic trypolymer sealant. 

3. Sealants used with aluminum doors, windows, storefronts, and frames shall be silicone 
sealant conforming to Federal Specifications TT-S-001543A (Class A) and TT-S-
00230C(2) (Type II, Class A). 

4. Acoustic caulking compound shall be nonskinning synthetic polymer. 

5. Acoustic sheet caulking shall be resilient synthetic polymer, self-adhesive, 1/8-inch thick 
sheet acoustic sealer. 
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6. Fire-resistant penetration sealants shall be a medium density fire-resistant foam that 
retains form and stability at high temperature and meets UL test requirements for fire 
rating required at location used .. 

7. Caulking tapes shall be of the butyl-base, vulcanized type. 

8. Filler material shall be resilient, closed-cell polyethylene foam and/or bond breakers of 
proper size for joint widths and shall be compatible with sealant manufacturer's product. 

9. Primers shall be as recommended by the manufacturer for caulldng and sealants. 

IO. Cleaning and cleanup solvents shall be as recommended by the manufacturer for caulking 
and sealants. 

2.3 MANUFACTURERS 

A. Products shall be of the type and manufacture as indicated below ( or equal): 

1. Sealant for Exterior and Interior Use: 

Sika 15LM 
Vulkem 931 

2. Sealant for Interior Use: 

Tremco's "Mono" 
Sonneborn Sonolac 
Dap "One-Part Acrylic" 

3. Acoustic Caulking Compound: 

Presstite "579.64" 
Lowry "Acoustical Sealer" 

4. Acoustic Sheet Caulking: 

Lowry "Electrical Box Pad" 
Presstite "579.6" 

5. Fire-resistant Penetration Sealant: 

Dow-Corning Corporation's "3-6548 Silicone RTV" foam 
3M Corporation's "Fire Ban-ier Caulk CP 25" 
Putty Corporation's "303" 

6. Silicone Sealant: 

General Electric 2000 Silpruf 
Dow Corning 795 
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PART 3 - EXECUTION 

3.1 GENERAL 

A. General: Products shall be installed in accordance with the manufacturer's installation 
instructions. 

B. Authorized Installers: Caulking and sealants shall be complete systems, and shall be installed 
only by installers authorized and approved by the manufacturer. 

C. Acoustic Partition Joints: Acoustic partition joints shall be made air and sound-tight with 
acoustic caullcing material. 

3.2 SEALANT FILLED JOINTS 

A. Manufacturer's Representative: The WORK includes the services of the sealant 
manufacturer's representative (prior to sealant work) for inspection of the joints and for 
instructing the installer in the proper use of the materials. 

B. Surface Preparation: Joints and spaces to be sealed shall be clean, dry, and free of dust, loose 
mortar, and other foreign materials. Ferrous metal surfaces shall be cleaned of rust, mill scale, 
and other coatings by wire brush, grinding, or sandblasting. Oil and grease shall be removed 
by cleaning in accordance with sealant manufacturer's recommendations. Protective coatings 
shall be removed from aluminum surfaces against which caulking or sealing compound is to 
be placed. Bituminous or resinous materials shall be removed from surfaces to receive caulldng 
or sealants. 

C. Sealant Depth: Sealant depth in joints shall be 1/2 the width of joint, but not less than 1/8-
inch deep and 1/4-inch wide nor more than 1/2-inch deep and I-inch wide. Joints shall have a 
rigid filler material installed to proper depth prior to application of sealant .. 

A. Joints in Porous Materials: Where required by the manufacturer, sides of _joints of porous 
materials shall be primed immediately prior to caulking or sealing. 

D. Applications: A full bead of sealant shall be applied to the joint under sufficient pressure, 
with the nozzle drawn across sealant, to completely fill the void space and to ensure complete 
wetting of contact area to obtain uniform adhesion. During application, the tip of the nozzle 
shall be kept at the bottom of the joint to ensure forcing the sealant to fill :from the bottom to 
the top. Sealants shall be tooled immediately after exposure with caulldngtool or soft bristled 
brush moistened with solvent. The finished sealant filled joint shall be slightly concave unless 
othenvise indicated. 

E. Cleaning: After application of sealant and caulking materials, adjacent materials which have 
been soiled shall be cleaned and left in a neat, clean, undamaged or unstained condition. On 
porous surfaces, excess sealant shall be removed in accordance with the sealant or caulking 
manufacturer's printed instructions. 

3.3 ACOUSTIC CAULKING 
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A. P1·eparation: Joints and surfaces shall be clean, dry, and free ofloose materials. 

B. Concealed Joints: Concealed joints in acoustic partitions including perimeters, intersections 
of walls and penetrations through finish work, and at conduit ends with boxes shall be sealed 
with acoustic caulking compound. Backs of electrical boxes shall be sealed with acoustic sheet 
caulking installed over holes and knock-outs. 

** END OF SECTION** 
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SECTION 08110 - STEEL DOORS AND FRAMES 

PART 1 -- GENERAL 

1 .1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing steel doors, frames, hardware and appurtenances. 

1.2 RELATED SECTIONS 

A, The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

1. Section 08710 Finish Hardware 

2. Section 08800 Glazing 

3. Section 09800 Protective Coating 

4. Section 09900 Architectural Paint Finishes 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. ASTM A 366 Specification for Steel, Carbon, Cold-Rolled Sheet, 
Commercial Quality 

2. ASTM B 117 Method of Salt Spray (Fog) Testing 

3. ASTM D 1735 Method for Water Fog Testing of Organic Coatings 

4. ASTM E90 Method for Laboratory Measurement of Airborne-Sound 
Transmission Loss of Building Partitions 

5. ANSI A 115 Series Door and Frame Preparation 

6. UL Standards Underwriters' Laboratories, Inc. 

1 .5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Manufacturer's product data including catalogue cuts. 
2. Manufacturer's maintenance procedures. 
3. Manufacturer's installation instructions. 
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4. Certification that products comply with the specifications indicated. 
5. Door schedules showing sizes, types, louvers, and glass. 
6. Certified Sound Transmission Coefficients. 
7. Shop drawings showing frame jamb depths, trim profile, stops, and backbencls. 

1 .6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Doors and frames shall be shipped and stored with temporary stiffeners and spacers in place to 
prevent distortion. 

B. Doors and frames shall be delivered in original, unbroken packages, containers, or bundles 
bearing the name of the manufacturer. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. General: Only products certified as complying with the indicated requirements shall be provided. 

B. Products: Products shall be new, of current manufacture, and shall be the products of reputable 
manufacturers specializing in the manufacture of such products. 

C. Manufacturer's Recommendation: Products shall be recommended by the manufacturer for 
the application indicated. 

2.2 MATERIALS AND FABRICATION 

A. Factory Fabrication: Steel doors and frames shall be factory fabricated and assembled. 
Temporary stiffeners, spacers, and other accessories necessary to facilitate handling and erection 
shall be Included. After fabrication, tool marks and other surface imperfections shall be filled and 
ground smooth. 

B. Fire Rating and Labelling: Fire-rated doors and frames shall bear a UL label indicating the type of 
rating. Design and construction of fabricated products shall have UL approval for the fire rating 
indicated. Hollow steel doors and frames for fire-rated openings shall conform to Underwriters' 
Laboratories listing and shall be UL labeled. 

C. Materials for Doors and Frames: Exterior doors and frames shall be fabricated of galvanized 
steel. Other doors and frames shall be fabricated from commercial grade, cold-rolled steel 
conforming to ASTM A 366, Type II or Ill. 

D. Priming and Painting: Doors and frames shall be chemically treated to ensure maximum paint 
adhesion and exposed surfaces shall be painted with a rust-inhibitive primer after fabrication. 
Prime coat shall be capable of passing a 120-hour salt spray test in accordance with ASTM B 117 
and a 250-hour humidity test in accordance with ASTM D 1735. 

E. Hardware: Doors and frames shall be reinforced and drilled or tapped for templated mortised 
hardware and shall be reinforced with plates for surface-mounted hardware complying with ANSI 
A 115 Series requirements. Hardware shall comply with Section 08710. 

2.3 METAL FRAMES 
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A. Pressed Metal Frames: Types F-1 & F-2 as indicated in contract documents per Door Schedule 
on 6A-5 and on 7 A-9. Pressed steel frames for doors, and other openings shall be combination 
buckled frame and trim of type and sizes indicated. Metal shall not be lighter than 
16-gauge steel. Frames shall be of the welded unit type. Special frames, oversized frames, and 
frames with transom shall be provided where indicated. 

B. Frame Jamb Depths, Trim Profile, Stops, and Backbends: Frame jamb depths, trim profile, 
stops, and backbends shall be as shown on the shop drawings. 

2.4 FRAME ANCHORS 

A Floor Anchors: Floor anchors shall be welded inside each frame jamb head, and holes shall 
be provided for floor anchorage. Minimum thickness of floor anchors shall be 14-gauge. 

B. Anchors for Masonry/Concrete Installations: Frames for installation in masonry and concrete 
walls shall include adjustable jamb anchors of the T-strap, stirrups and strap, or wire type. The 
number of anchors provided for each frame jamb and head shall comply with the applicable standard 
and the following: 

1. Frames up to 7 feet 6 inches in height: 3 anchors. 

2. Frames over 7 feet 6 inches to 8 feet O inches in height: 4 anchors. 

3. Frames over 8 feet O inches in height: One anchor for each 2 feet or fraction in height. 

C. Anchors for Stud Wall Installation: Frames for installation in stud partitions shall include steel 
anchors of suitable design, and shall be not less than 18-gauge thickness securely welded inside 
each jamb and head. The number of anchors provided for each frame jamb shall comply with 
the applicable standard and the following: 

1. Frames up to 7 feet 6 inches in height: 3 anchors. 

2. Frames over 7 feet 6 inches to 8 feet O inches in height: 5 anchors. 

3. Frames over 8 feet O inches in height: 5 anchors plus one additional for each 2 feet 0 
inches or fraction over 8 feet O inches. 

D. Anchors to Existing Construction: Frames to be anchored to existing concrete, masonry, or 
structural steel shall include anchors of proper design. 

2.5 DUST COVER BOXES AND MORTAR GUARDS 

A Dust cover boxes or mortar guards of not less than 24-gauge steel shall be provided at all 
hardware mortises on frames to be set in masonry, concrete, or plaster walls. 

2.6 SILENCER HOLES 

A Appropriate holes for silencers shall be provided in the door frames which are not designated to 
receive weatherstripping, seals, or sound seals. 

2. 7 STEEL DOORS 
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A Design and Construction: Steel doors shall be of hollow metal construction and shall be of full 
flush design with no visible seams. Face sheets shall be not less than cold-rolled, stretcher­
levelled, 18-gauge steel. Doors shall have flush seamless face sheets with continuously and fully 
welded seam edges. Doors shall be rigid and neat in appearance, and shall be free from 
warpage or buckle. Corner bends shall be true and straight and shall be of not less than the 
minimum radius for the gauge of metal used. The door top and bottom shall be internally 
reinforced by steel members welded in place. Tops of exterior doors shall be provided with flush, 
water and weather tight, top enclosures. 

B. Transom Panels: Transom panels shall be provided where indicated and shall comply with the 
requirements for doors. 

C. Door and Transom Cores: Doors and transom cores shall be water-resistant honeycomb 
polystyrene with minimum R Factor: Calculated Value of 6.35 (ASTMC518). Fire rated doors shall 
be solid or fiber mineral core doors and shall comply with code requirements. 

D. Monorail Doors: Monorail doors shall comply with the requirements for steel doors and shall 
be notched for the monorail and include a T-type astragal. Doors shall include reinforcement for 
hardware and anchors and anchor sizing. Neoprene weatherstripping flaps shall be provided at the 
monorail penetration. 

E. Louvers: Door louvers for steel doors shall be of extruded aluminum of the type which integrally 
frames the opening and can be securely attached. Louvers shall be of the inverted "Y" blade type 
for exterior use and "V" blade for interior use. Exterior louvered openings shall be provided with 
removable type insect screens. Door louvers shall be uniformly located in doors and shall be of 
sizes indicated. Louvers at labeled doors shall be equipped with concealed fusible links. 
Extruded aluminum louvers shall be provided and be clear anodized. 

F. Glazed Openings: Glazed openings in doors shall be of sizes indicated, and shall include 
mitered metal stops. Glazed openings in fire-rated doors shall meet UL requirements. Glass 
shall be 1/4-inch clear, tempered plate unless at fire rated door then provide wire 
glass. 

G. Double Doors: Double doors shall be provided with a "T" type steel astragal unless otherwise 
indicated in Section 08710. 

2.8 SOUND DOORS AND FRAMES 

A Door and Frame Assemblies: Sound doors and frames shall be factory-fabricated with 
perimeter compression seals and automatic, door-bottom seals at sill. 

B. STC Rating: Sound door assemblies shall have a minimum STC rating of 47 dB, complying 
with ASTM E 90 as determined by a qualified acoustical products testing laboratory. 

C. Door Construction: Doors shall be formed of 16-gauge steel face sheets jointed by welding 
along the vertical edges. Door tops and bottoms shall be reinforced and completely closed with 
die-formed, 16-gauge steel channels welded in place. The core shall be incombustible, noncoupling 
filler. An astragal shall be provided at pairs of doors. Exterior doors shall include flush, water 
and weathertight, top enclosures. 

D. Frame Construction: Frames shall be fabricated from 14-gauge steel with the corners mitered, 
welded, and ground smooth. Strike, hinge, and other hardware reinforcement shall be of not less 
than 3/16-inch thick steel. The frame shall include welded floor anchors at each jamb with a 
minimum of 3 wall anchors per jamb. 
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E. Perimeter Seals: Perimeter seals shall be made of sturdy vinyl with a magnetic tape insert. The 
hinge side shall be constructed so as to avoid pinching or other distortion of the seal from 
opening and closing of the door. 

F. Automatic Door Bottoms: Automatic door bottoms shall close the entire gap between the door 
and the floor. The seal shall be 50-60 durometer neoprene, and the actuating mechanism shall 
compress or retract the seal properly when the outer face of the door is within 2 inches of the strike 
jamb. 

G. Half Lite: Sound doors with half-lite shall be double-glazed with 2 panes of 1/4-inch clear, 
tempered float glass unless otherwise indicated. 

H. Cleaning and Priming: Doors, frames, and seal retainers shall be thoroughly cleaned, 
phosphatized, and factory primed with rust-inhibitive primer. The primer shall be compatible with the 
finish coatings complying with Sections 09800 and 09900. 

2.9 MANUFACTURERS 

A Products shall be manufactured by one of the following (or equal): 

1 . Steel doors: 

Krieger Steel Products Co. 
Overly Manufacturing Co. 
Trussbuilt, Inc. 

2. Sound doors and frames: 

Krieger Steel Products Co. 
Overly Manufacturing Co. 
Sonicbar by Rysdon Products Co. 

PART 3 -- EXECUTION 

3.1 GENERAL 

A General: Products shall be installed in accordance with the manufacturer's installation 
instructions. 

3.2 FRAME INSTALLATION 

A Frames shall be set plumb and square in a true plane, and shall be securely anchored to the 
adjoining construction. Steel shims shall be provided and shall be tight and rigidly attached between 
frame anchors and structure. Finished metal frames shall be strong and rigid, neat in appearance, 
and square, true, and free of defects, warpage, or buckling. 

B. Molded members, trims, and stops, shall be clean cut, straight, and shall be of a uniform profile 
throughout their lengths. 

C. Corner joints shall have all contact edges tightly closed with all trim faces mitered, welded, and 
finished smooth. The use of gussets shall not be permitted. 
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3.3 DOOR INSTALLATION 

A. Doors shall be installed plumb, square, and level. Doors shall operate freely, but not loosely. 
They shall be free from rattling while in a closed position. 

B. The door clearances shall be plus 3/32-inch or minus 1/32-inch and shall not exceed the limits 
recommended by the manufacturer. 

C. Doors shall not be installed with an out-of-plane warpage of more than 3/16-inch. 

D. Doors and finish hardware shall be removed and rehung prior to painting. 

3.4 FINISH HARDWARE 

A. Finish hardware shall be installed in accordance with hardware manufacturer's standard 
templates. Operable parts shall be adjusted for proper function and operation. 

3.5 EXISTING CONSTRUCTION 

A. Frames that are dimpled for fasteners required for installation into existing concrete, masonry, 
or steel structures shall have the fasteners and fastener frame dimples filled with auto putty or 
an equal filler material. The fasteners and fillers at dimple holes shall be ground smooth (non­
visible) before painting. Fastener locations shall not be visible after the painting work is finished. 

** END OF SECTION ** 
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SECTION 08210 - WOOD DOORS 

PART I -GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Wood doors. 

B. Related Sections: 

1. Section 08110: Steel Doors and Frames 

2. Section 08710: Door Hardware. 

3. Section 08800: Glazing. 

4. Section 09900: Architectural Paint Finishes. 

1.2 SYSTEM DESCRIPTION 

A. Design Requirements: Drawings indicate sizes, locations and general details of wood 
door construction and installation. 

B. Regulatory Requirements: 

1. 

2. 

1.3 

Fire rated doors shall be listed by a nationally recognized testing and certification 
agency in accordance with local building codes and acceptable to the authorities 
having jurisdiction. The listed doors shall meet or exceed the requirements of 
ULlOC, NFPA 101 and NFPA 80. 

Comply with CBC requirements. Provide products that have been tested and 
passed as an assembly in compliance with CBC Standard 7-2 positive pressure 
smoke testing requirements. 

SUBMITTALS 

A. Shop Drawings: Submit plans, elevations and details indicating door construction 
details, opening identification symbols, sizes, door type and grade, fire classification, 
swing, light and louver cutout size and locations, and undercuts. 

1.4 QUALITY ASSURANCE 

A. Solid stave lumber core doors shall conform to the following: 

1. Industry standard and all requirements of the American National Standards 
Institute, Inc., the Window & Door Manufacturers Association's Architectural 
Wood Flush Door Section standard I.S. IA-97 including the latest revisions, and 
special requirements herein specified; 

2. "Manual of Mill work" of Woodwork Institute of California, for grade or grades 
specified; 

3. "Architectural Woodwork Quality Standards" of Architectural Woodwork Insti­
tute, for grade or grades specified. 
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B. All doors shall be fabricated by the manufacturer to the dimensions specified. 

C. Doors shall be products of one manufacturer. 

D. Door modifications are not permitted, unless reviewed by the Architect. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Package and ship doors individually in protective packaging. 

B. Before installation, store doors flat in a clean, above grade and/or floor, dry and well­
ventilated location. 

C. Deliver doors to the Project site after building has been provided with design temperature 
and humidity. 

1.6 PROJECT CONDITIONS 

A. Do not install doors until building is enclosed and ambient conditions are within the 
temperature and humidity range recommended by door manufacturer. 

1.7 WARRANTY 

A. Provide a 2 year material and labor warranty for exterior doors. 

B. Provide a life time material warranty for interior doors. 

PART 2-PRODUCTS 

2.1 MANUFACTURERS 

A. Provide products manufactured by one of the following or equal approved in advance by 
Architect: 

1. Algoma Hardwood Inc. 

2. Brentwood Manufacturing. 

3. Graham Manufacturing Corporation. 

2.2 DOOR CONSTRUCTION 

A. Interior Doors 

1. Interior doors shall be furnished as follows: 

a. OAK Hardwood Veneer: 
Solid wood core flush veneered, 5 or 7 ply, faced both sides with rota1y 
cut oak faced veneer to match existing, fully bonded to core. 

2. Core shall be low density, thoroughly kiln-dried wood blocks not more 
than 2-1/2 inches wide, with joints staggered, and random lengths. 
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3. Edge strips: Kiln-dried birch, maple or other materials as indicated. 

4. Full stile edge strip shall be not less that 1-1/2 inches wide, 2 ply stile. 
Stiles shall be fully bonded to the core. The outer face stile shall be full 
length % inch birch or maple. The inner back stile shall be % inch of 
similar species which may have two finger joints or full length laminated 
strand lumber (LSL) fully bonded to core. 

5. Top and bottom edge rails shall be full length and may be of glued up 
stock of similar species, laminated strand lumber, white fir or douglas fir, 
minimum density 24.33 pounds or higher per cubic foot. 

6. Top rail shall be minimum of2 inches. Bottom rail shall be minimum of 
5 inches fully bonded to core. 

7. Crossbanding: Doors shall be furnished with full width crossbanding of 
properly dried hardwood or engineered fiber composite material, 1/16 
inch thick, with a density of 52 pounds or higher per cubic foot. 

8. Face veneer: Premium grade veneer shall be Grade "AA". Minimum 
thickness shall be 0.0277 inches before sanding and 0.020 inches after 
sanding of specified face veneer. 

9. Adhesive and Bonding: Bonding between veneer plies of wood face 
panel, and between door faces, frame and core unit shall be fabricated 
with type I or II waterproof adhesives for interior doors. 

10. Openings: Openings for lights, louvers and grilles shall be perfonned by 
the manufacturer, or in a certified door service mill in accordance with 
manufacturer's details, and in compliance with testing agency 
requirements. 

PART 3 - EXECUTION 

3.1 

A. 

B. 

C. 

3.2. 

A. 

3.3. 

INSTALLATION 

Install Work of this section as specified in the WIC Manual of Mill Work, Section 
26 and provide a WIC Certified Compliance Certificate for Installation at 
Substantial Completion. 

Provide each door accurately cut, trimmed, and fitted to its frame and hardware. 
Clearance at lock and hanging stile and at top shall be 1/8 inch, and bottom shall 
not exceed 1/4 inch except where otherwise indicated. Arises shall be rom1ded to 
a 1/16 inch radius, and lock rail edges shall be slightly beveled. Screws for 
hardware shall not be driven but screwed into pre-drilled holes. 

Doors shall operate freely, but not loosely, without sticking or binding, without 
hinge-bind conditions and with hardware properly adjusted and functioning. 

CLEANUP 

Remove rubbish, waste and debris and legally dispose of off the Project site. 

PROTECTION 
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A. Protect the Work of this section until Substantial Completion_ 

END OF SECTION 
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SECTION 08220 - FIBERGLASS REINFORCED PLASTIC DOORS 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing all fiberglass reinforced plastic (FRP) doors, 
frames, finish hardware, reinforcement and appurtenant work, complete. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections 
of the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 08710 Finish Hardware 
2. Section 09800 Protective Coating 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Code of Regulations, Title 24, Part 2, also known as the California Building Code 
(CBC), Current Edition. 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of 
this Section: 

I. Commercial Standards: 

ANSI/DHI A 115 Series 

ANSI/NKCAA161.l 

ASTh1B 117 

ASTMD 570 

ASTME84 
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ASTMG23 Standard Practice for Operating Light and Water 
Exposure Apparatus (Carbon-Arc Type) 

1.5. SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

I. Product Data: CONTRACTOR shall submit manufacturer's technical product data 
substantiating that products comply with requirements. 

2. Shop Drawings: Shop drawings shall be submitted for both fabrication and installation 
of fiberglass reinforced plastic doors and frames. They shall include the following: 

a. Details of each frame type and each variation of opening condition with specific 
information on connections to adjoining materials. Show anchorage and 
accommodation of accessory items as they occur. 

b. Elevations of each door design and type with specific information def ming glass 
lites, louvers and other accessory items. 

c. Details of construction, joints, connections and location and installation 
requirements of finish hardware and any supplemental reinforcement which may 
be necessary. 

d. A schedule shall be provided of all doors and frames, using the same reference 
numbers for details and openings as those on the contract drawings. 

e. Schedules shall show hardware as indicated in Section 08710 or as indicated 
. elsewhere. 

3. Samples: A full range of samples shall be provided for the CONSTRUCTION 
MANAGER'S selection; two san1ples, 6 inches square minimum, of each color and 
texture selected for factory-finished doors and frames. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Product Data: CONTRACTOR shall submit manufacturer's technical product data 
documenting maintenance and repair procedures. Calculations by a registered civil or 
structural engineer shall be submitted showing that the doors, frames, and their 
structural connections are designed to meet code requirements and loads. 
CONSTRUCTION MANAGER will review the calculations for completeness only. 

1.7 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Fiberglass reinforced plastic doors and frames shall be packaged in such a way as to prevent 
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damage and scratching during shipment and handling. 

B. Temporary stiffeners, spacers, and other accessories necessary to facilitate handling and 
accurate erection shall be provided. 

C. Delivery of Materials: Products shall be delivered in original, unbroke~ packages or 
containers bearing the manufacturer's label. Packages or containers shall be delivered to the 
site with seals unbroken. 

D. Storage: Products shall be carefully stored in a manner that will prevent damage and in an 
area that is protected from the deleterious effects of the elements. 

PART 2 -- PRODUCTS 

2.1 MATERIALS 

A. General: 

1. Doors, frames and accessory items shall be the products of a single manufacturer. 

2. Flame Spread: All doors and frames shall be manufactured with fire retardant resins 
that have retained a Class 1 (UBC Classification) flame spread when tested in 
accordance with ASTME 84 and NFP A by an independent laboratory. The entire door 
and frame assembly shall have a flame spread rating of 25 or less. 

3. Doors, frames, transom panels and all related accessories shall he fabricated from 
premium grade, glass fiber reinforced, chemical resistant, flame retardant, isophthalic 
polyester resins. Components shall be fabricated to the greatest extent by "pultrusion" 
process where glass and synthetic filaments are saturated with polymer resins and 
pulled through steel dies to shape the profiles and control the reinforcement-to-matrix 
ratio. 

4. Minimum physical properties for all components shall conform to the following: 

a. Reinforcement to matrix ratio: 65 percent to 35 percent, by weight 
b. Tensile strength: 55,000 psi 
c. Compressive strength: 50,000 psi 
d. Flexural strength: 50,000 psi 
e. Modulus of elasticity: 3.5 x 106 

f. Coefficient of thennal expansion: 5.5 x 10-5 

5. Door and frame assemblies may be used in an environment where exposure to sulfuric 
acid, chlorine, and other chemical agents are possible. The manufacturer shall select 
resins that are resistant to damage from such corrosive environments. 

6. Door and frame assemblies shall meet or exceed the requirements of the following 
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tests: 

ANSI/NKCA A 161.1 100,000 open-close cycles with no visible wear or 
distress 

300 hours minimum with no visible surface effect ASTMB 117 

ASTMD570 

ASTMG23 
reduction of gloss 

No more than 0.2 percent absorption 

1,000 hours exposure with no visible surface effect or 

B. Doors and Transoms: 

1. Doors shall be full flush design and integral in every respect and have no visible seams 
or surface irregularities. Doors shall be rigid and neat in appearance and shall be free 
from warp age or buckle. Comer bends shall be trne and straight and shall be of not less 
than the minimum radius for the door used. Tops of exterior doors shall be provided 
with flush weathertight construction. 

2. Transom Panels: Transom panels shall be provided where indicated and shall be of the 
same constrnction as the doors. 

3. Door and transom cores shall be isocyanurate/urethane, closed cell rigid foam, 2.0 lbs 
per cubic foot density, self-extinguishing, Class I flame retardant material. 

4. Glass fiber reinforcements shall include continuous strand mats, continuous strand 
roving and woven roving. No chopped strand materials shall be used. 

5. The resin matrix shall be a cross-linking polymer, flame-retardant isophthalic polyester. 

6. All component paiis shall be surfaced with a 10 mil polyester nexus veil. 

C. Frames: Frames shall be custom profiles, similar to hollow metal configurations, of sizes 
and shapes as indicated. Frames shall be "pultruded" sections with typical 0.1875-inch wall 
thickness. Jambs and headers shall be joined with hairline mitered comers and reinforced as 
required for a structural connection. 

D. Hardware: 

1. All hardware and fasteners, including screws, nuts a11d bolts, hinges, locksets, closers, 
kickplates, panic bars and foot and head bolts, shall be completely fabricated of 
stainless steel. 

E. Supports, Inserts, Anchors and Fasteners: 

I. Metal: All metal occurring as a part of, or related to, the door and frame assembly, 
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shall be stainless steel. 

2. Frames shall be provided with proper anchors as required and necessary for the specific 
installation. 

3. Door frames for installation in masonry and concrete walls shall be provided with 
adjustable jamb anchors of the stainless steel T-strap, stinup and strap, or wire type. 
The number of anchors provided per door jamb shall be as follows: 

a. Frames up to 7-feet, 6-inches in height: 3 anchors 
b. Frames 7-feet, 6-inches to 8-feet in height: 4 anchors 
c. Frames over 8 feet in height: 4 anchors plus 1 additional anchor for 

each additional 2 feet or fraction thereof. 

4. Door frames for installation in stud partitions shall be provided with stainless steel 
anchors of suitable design and shall not be less than 18 gauge thickness and shall 
be securely attached inside each jamb as follows: 

a. Frames up to 7-feet, 6-inches in height 3 anchors 
b. Frames 7-feet, 6-inches to 8-feet in height: 5 anchors 
c. Frames over 8 feet in height: 5 anchors plus 1 additional anchor for each 

additional 2 feet or fraction thereof. 

5. Dust Cover Boxes and Mortar Guards: Dust cover boxes or mortar guards of not less 
than 24 gauge stainless steel or fiberglass shall be provided at all hardware mo1iises on 
frames to be set in masonry, concrete, or plaster walls. 

2.2 FABRICATION 

A. Fabricate fiberglass reinforced door and frame units to be rigid, neat in appearance and free 
from defects, warp or buckle. Wherever practicable, fit and assemble m1its in manufacturer's 
plant. 

B. Clearly identify work that cannot be permanently factory-assembled before shipment to 
assure proper assembly at the project site. 

C. Imperfections: After fabrication, all tool marks and other surface imperfections shall be 
filled, coated and made smooth. 

D. Doors: Doors shall be rigid structural assemblies fabricated to size required plus or minus 
0.10 inches, with a squareness tolerance, expressed as the difference between the diagonal 
measurements from comer to corner of plus or minus 0.25-inches, and with a flatness 
tolerance of plus or minus 0.1876-inches measured on a diagonal across the face of the door 
surface. 

E. Frames: Frames shall be flush design, of profiles and sizes as indicated on the drawings. 
Frame wall thickness shall be no less than 0.1875-inch. 
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1. Assemblies: Frames shall be provided preassembled with doors prehung wherever 
practicable. 

2. Door jamb depths, trim profile, and backbends shall be indicated on shop drawings. 

3. Molded members shall be clean cut, straight, and shall be ofunifonn profile throughout 
their lengths. 

4. Corner joints shall have all contact edges tightly closed with all trim faces mitered and 
finished smooth. 

5. Reinforcing: Frames shall be provided with non-swelling polymer backing, corner 
reinforcement, anchor reinforcement and hardware reinforcement as required. 

6. Mutes or Silencers: Appropriate holes for silencers shall be provided in those door 
frames which are not designated to receive weather-stripping or sound seals. 

F. Finish Hardware Preparation: 

l. Doors andframestoreceivem01iisedandconcealedfinishhardwareinaccordancewith 
final finish hardware schedule shall be prepared according to templates provided by the 
hardware supplier. Comply with applicable requirements of ANSI A 115 series 
specifications for door and frame preparation for hardware. 

2. Reinforce doors and frames to receive surface-applied hardware. Drilling and tapping 
for surface-applied finish hardware may be done at the project site. 

3. Locate finish hardware as indicated on the final shop drawings or, if not indicated, in 
accordance with "Recommended Locations for Builder's Hardware," published by the 
Door and Hardware Institute." 

G. Finishing: Exterior surfaces of doors, frames and accessory products shall be factory 
finished with a pigmented resin gel coat with a textured semi-glass finish. Color shall be as 
selected by the CONSTRUCTION MANAGER from manufacturer's standard 
color selection. 

H. Accessory Items: 

l. Preparation of doors for louvers and glass lites shall be accomplished at the factory 
during manufacture and shall not be attempted in the field. Accessory cutouts shall be 
totally enclosed by pultrnded shapes which shall be incorporated into the internal door 
subframe so that after molding and machining, the penetration is sealed and watertight 
to completely exclude moisture from the interior of the door. Accessory items shall 
only be installed after the cutout is so enclosed. 

2. Louvers: Sightproof, stationa1y louvers shall be provided for interior doors in the sizes 
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and configurations indicated, constructed of inverted V-shaped or Y-shaped blades 
fanned of fiberglass plastic set into reinforced plastic frames. Louvers shall be factory 
installed. 

3. Glass Lites: Glass lites shall conform to the configurations indicated. Lites shall be 
factory installed and glazed prior to shipment. Single and/or Double lites shall be 
provided as indicated on drawings. Stainless steel shall be employed for glazing stops 
or moldings. 

2.3 MANUFACTURERS 

A. Products of the type indicated shall be manufactured by one of the following (or equal): 

1. Chem-Pruf Door Co. 
2. Corrim Door Systems Division, Fenestra Corporation 
3. Fiberglass Technologies, Inc. 
4. Vega Technologies, Inc. 

PART 3-EXECUTION 

3.1 INSTALLATION 

A. General: Install fiberglass reinforced plastic doors, frames and accessories in accordance 
with manufacturer's recommendations. 

B. Placing Frames: 

1. Fran1es shall be set plumb and square in a true plane. Frames in new masonry 
construction shall be solid grouted. Stainless steel or fiberglass shims shall be provided 
and shall be set tight and rigidly attached between frame anchors and structure. All 
finished frames shall be strong and rigid, neat in appearance, and square, true, and free 
of defects, warp or buckle. 

C. Door Installation: Doors shall be installed plumb and square and level with the frames 
securely anchored to the adjoining construction. Doors shall operate freely, but not loosely, 
and shall not bind in operation nor rattle in a closed position. 

D. Finish hardware shall be installed in accordance with hardware manufacturer's standard 
templates and printed instructions. Operable parts shall be adjusted for correct function. 

3.2 FINAL ADJUSTMENT 

A. Protection Removal: Immediately prior to final inspection, remove protective plastic 
wrappings from prefinished doors. 

B. Final Adjustments: Check and readjust operating finish hardware items, leaving fiberglass 
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reinforced doors and frames undamaged and in complete and proper operating condition. 

- END OF SECTION -
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SECTION 08340 - ACOUSTIC DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Furnish all labor, materials, equipment and incidentals required and install acoustic metal doors, 
frames, and appurtenances complete as shown on the Drawings, as specified herein, and as needed 
to complete the work. 

B. Provide metal doors, and metal door frames which are not specifically described in other Sections 
of these Specifications in accordance with this Section. 

1.2 RELATED WORK 

A. Section 7920 Sealants and Caulking 

B. Section 8110 Steel Doors and Frames 

C. Section 08360 Overhead Doors 

D. Section 8710 Finish Hardware 

E. Section 08800 Glazing 

F. Section 09800 Protective Coating 

G. Section 09900 Architectural Paint Finishes 

1.3 SUBMITTALS 

A. The following shall be submitted in addition to General Requirements: 

1. Product Data: Provide product data for each type of product to be furnished and installed 
under this Section. Product data shall include, but not be limited to sound ratings, 
constmction details, material descriptions, fire-resistance ratings, finishes, and 
manufacturer's written instructions for adjusting acoustical seals. 

2. Shop Drawings: 

a. Details of each frame type, including dimensioned profiles and metal thicknesses. 

b. Elevations of door design. 
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c. Details of doors, including vertical and horizontal edge details and metal 
thicknesses. 

d. Details of sound control seals, door bottoms, and thresholds. 

e. Locations of reinforcements and preparations for hardware. 

f. Details of anchorages, joints, field splices, and co1111ections. 

3. Schedule: Provide a schedule of sound control door assemblies prepared by or under the 
supervision of supplier, using same reference numbers for details and openings as those on 
drawings. Coordinate with the Door Hardware Schedule. 

4. Manufacturer's installation instrnctions. 

5. Manufacturer's specifications and other data needed to prove compliance with the specified 
requirements. 

6. Color charts for Owner's approval. 

1.4 REFERENCE STANDARDS 

A. American National Standards Institute (ANSI) 

1. ANSI/ICC All 7.1-2003 - Standard for Accessible and Usable Buildings and Facilities 

B. American Society for Testing and Materials (ASTM) 

1. ASTM A480/ A480M-06b- General Requirements for Flat-Rolled Stainless Heat-Resisting 
Steel Plate, Sheet, and Strip 

2. ASTM A653/A653M-06 - Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated by the Hot-Dip Process 

3. ASTM E90-04 - Standard Test Method for Laboratory Measurement of Airborne Sound. 
Transmission Loss of Building Partitions and Elements 

4. ASTM E413-04 - Classification for Rating Sound Insulation 

C. Hollow Metal Manufacturers Association (HMMA) 

1. HMMA 802 - Manufacturing of Hollow Metal Doors and Frames 

2. HMMA 840 - Installation and Storage of Hollow Metal Doors and Frames 

3. HMMA 865- Guide Specifications For Sound Control Hollow Metal Doors and Frames 

D. National Fire Protection Association (NFP A) 

1. NFP A 80 - Standard for Fire Doors and Other Opening Protectives 

E. National Association of Architectural Metal Manufacturers (NAAMM) 

Pump Station 2 Power Reliability and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

371 I Page 



F. Steel Door Institute (SDI) 

1.5 QUALITY AND PERFOMANCE ASSURANCE 

A. Use adequate numbers of skilled workmen thoroughly trained and knowledgeable in the necessary 
crafts and completely familiar with the specified requirements and methods needed for proper 
performance of the work of this Section. 

B. Unless specifically otherwise approved by the Owner, provide all products of this Section from a 
. single manufacturer. 

C. Comply with pertinent recommendations of the Hollow Metal Manufacturers' Association, 
Standard HMMA 862. 

D. Sound Rating: Sound control door assemblies shall be equal to those of assemblies tested as sound 
retardant units by an acoustical testing agency, and have the minimum rating as indicated in this 
Section as calculated by ASTM E90 and ASTM E2235. 

1.6 DELNERY, STORAGE, AND HANDLING 

A. Deliver sound control hollow metal doors and frames palletized, to provide protection during transit 
and project-site storage. 

B. Deliver welded frames with two removable spreader bars across the bottom of frames, tack welded 
to janibs and mullions. 

C. Store metal work under cover at Site. Do not store in a manner that traps excess humidity. Provide 
minimum 114-inch space between each stacked door to permit air circulation. Doors and frames to 
be stacked in a vertical upright position. 

D. Adhere to manufacturer's instruction for delivery, handling, and storage. 

PART 2 - PRODUCTS 

2.1 METAL DOORS 

A. Provide in the dimensions and types shown on the Drawings, and with the following attributes: 

1. Face sheets: 

a. Interior doors: 14 gauge minimum 

b. Exterior doors: 14 gauge minimum, hot-dip galvanized, with embossed pattern 
style & rail pattern. If embossed pattern is not available for doors higher than 7', 
decorative "Plant On" embossing will be acceptable. 

2. Minimum thickness: 1-3/4" 

3. Stiffeners: 18 gauge 
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4. Vertical edges: Continuous weld 

5. Top and bottom edges: Closed with 12 gauge continuous recessed steel channel, spot­
welded to face sheets 

6. Core: Manufacturer's sound control core as tested for the specified minimum STC rating. 

7. STC rating: 53 or better 

B. At the factory, pre-clean and shop prime each door for finish painting which will be perfonned at 
the Site under Section 09900 of these Specifications. 

C. Acceptable products: 

1. As manufactured by Industrial Acoustic Co, Inc., Krieger Steel Products Co., Ambico, or 
approved equal meeting the requirements of these Specifications. 

2.2 METAL FRAMES 

A Acceptable products: See Paragraph 2.1 C. above. 

B. Provide in the dimensions and types shown on the Drawings, and with the following attributes: 

1. For interior openings: 14 gauge minimum, hot-dip galvanized 

2. For exterior openings: 14 gauge minimum, hot-dip galvanized 

3. Constrnction: Welded units, with integral stop and trim 

4. Floor anchors: 14 gauge, welded inside jambs 

5. Jamb anchors: 

a. In masonry walls, provide with 0.156" thick wire-type or with adjustable 14 gauge 
T-strap not less than 2" x 10" 

b. In stud partitions, provide 16 gauge steel anchors welded inside jambs 

6. Dust covers: 26 gauge, where required 

7. Loose glazing stops: 16 gauge cold-rolled steel 

C. At the factory, pre-clean and shop prime each frame for fmish painting which will be performed at 
the Site under Section 09900 of these Specifications. 

2.3 FINISH HARDWARE 

A. Secure templates from the finish hardware supplier, and accurately install, or make provision for, 
all finish hardware at the factory. 

PART 3 - EXECUTION 
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3.1 EXAMINATION 

A. Examine substrates, areas and conditions with installer present, for compliance with requirements 
and other conditions affecting performance of the work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations of sound control 
door frame com1ections before frame installation. 

C. Proceed with installation only afier unsatisfactory conditions have been c01Tectcd. 

3.2 GENERAL 

A. Coordinate installation with work of other trades. 

B. Level subfloor and threshold so that they contact a straightedge for the length of the threshold. 

C. Install components to manufacturer's written instructions. 

3.3 INSTALLATION 

A. General: Install smmd control door assemblies plumb, rigid, properly aligned and securely fastened 
in place; comply with manufacturer's written instructions. 

B. Frames: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

C. Doors: 

1. 

Set frames accurately in position; plumb, aligned, and braced securely until permanent 
anchors are set. 

Where practicable, place frames prior to construction of enclosing walls and ceilings. 

At in-place construction, set frames and secure to adjacent construction with machine 
screws and suitable anchorage devices. Provide "Z" fillers at each screw location. 

Check square, twist, and plumb of frames as walls are constructed. Shim as necessary to 
comply with manufacturer's installation tolerances. 

Remove temporary braces only after frames or bucks have been properly set and secured. 

Provide floor anchors for each jamb and mullion that extends to floor, and secure with post­
installed expansion anchors. 

Solidly fill space between frames and substrate with grout. Take precautions, including 
bracing frames, to ensure that frames are not defonned or damaged by grout forces. 

Fit sound control doors accurately in frames, within clearances indicated below. Shim as 
necessary. 

a. Jambs: 1/8 inch 
b. Head with Butt hinges: 1/8 inch 
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c. Sill: Manufacturer's standard 
d. Between edges of pairs of doors: 1/8 inch 

D. Sound Control Seal: 

1. Where seals have been factory pre-fit and preinstalled and subsequently removed for 
shipping reinstall seals and adjust according to manufacturer's written instructions. 

E. Glazing: 

1. Install glazing as per manufacturer's recommendations. 

3.4 ADJUST AND CLEAN 

A. Immediately after erection, sand smooth all rusted and damaged areas of prime coat, and apply 
touchup of compatible air-drying primer. 

B. Clean grout off sound control door frames immediately after installation. 

C. Remove and replace defective work, including defective or damaged sound seals and doors and 
frames that are warped, bowed, or otherwise unacceptable. Adjust gaskets, gasket retainers, and 
retainer covers to provide contact required to achieve STC rating. 

D. Check and readjust operating finish hardware items in hollow metal work just prior to final 
inspection. Leave work in complete and proper operating condition. 

** END OF SECTION ** 
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SECTION 08360 -OVERHEAD DOORS 

PART 1-- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing all overhead door assemblies and frames and all 
appurtenant work, complete and operable, including manual drive systems, locking hardware, 
and complete systems. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

1. Section 08110 Steel Doors and Frames 
2. Section 08220 Fiberglass Reinforced Plastic Doors 
3. Section 08710 Finish Hardware 
4. Section 08800 Glazing 
5. Section 09800 Protective Coating 
6. Section 09900 Architectural Paint Finishes 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as adopted 
by the City of San Diego Municipal Code: 

1.4 

A. 

1. California Building Code 
2. California Fire Code 
3. California Electric Code 
4. California Plumbing Code 

SPECIFICATIONS AND STANDARDS 

Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. Federal Specifications: 

QQ-S-775 

2. Commercial Standards: 

Steel Sheets, Carbon, Zinc-Coated (Galvanized) by the 

Hot-dip Process 

NEMA National Electric Manufacturers' Association 

NEC National Electric Code 
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3. Trade Standards: 

Aluminum Association Anodizing Systems 

4. Manufacturers'Standards: In addition to the standards listed above, the overhead doors and 
their installation shall be in accordance with the manufacturer's published 
recommendations and specifications. 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted in addition to General Requirements: 

I. Manufacturer's specifications, literature, installation instructions, along with any 
engineering calculations that may be required elsewhere in this Section shall be 
submitted. Calculations by a registered civil or structural engineer shall be submitted which 
show that the ove1'head door systems and their structural connections are designed to 
meet code requirements and loads. 

2. Shop drawings showing details of the products and systems, fasteners, and connections to 
adjoining materials shall be submitted along with any manufacturer's installation 
instructions. Schedules showing sizes, types, and locations of louvers and glass shall be 
submitted. 

3. Color samples of "Kynar" finish. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL in compliance with the General 
Requirements: 

1. Upon completion, the CONTRACTOR shall deliver to the CONSTRUCTION 
MANAGER complete book containing the manufacturer's operation and maintenance 
instructions for the overheard door assemblies. 

1.7 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delive1y of Materials: Manufactured materials shall be delivered in original andimbroken packages, 
containers, or bundles bearing the name of the manufacturer. 

B. Storage: All materials shall be carefully stored in an area that is protected from deleterious elements. 
Storage shall be in a maimer that will prevent damage or 111a1Ting of the door and its fmish. 

PART 2 -- PRODUCTS 

2.1 ROLL-UP DOORS 

A. General: Roll-up doors shall be aluminum-slat curtain design, chain-operated, and shall be weather­
resistant, dust-resistant and designed for exterior openings. Doors shall be provided complete with 
slats, guides, hoods, reduction gears, galvanized hand chain, operating mechanism, brackets, 
gears, head, bottom and side weather stripping, hardware, and all other items necessary for their 
installation and operation. 
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B. Wind Loading: The doors shall be designed to withstand a wind load of 20 lb/sq ft. 

C. Curtain Slats: Curtain slats shall be interlocking, weather sealing, flat-profile slats. 

1. Curtains shall be fabricated from roll-formed aluminum sections of not less than 18 gauge 
with a height of approximately 2-5/8 inches. 

D. Endlocks: Endlocks shall be attached to each end of alternating slats to provide for curtain 
alignment and security against lateral movement. 

E. 

F. 

Weather Seals: Vinyl bottom and guide seals. 

Bottom Bar: The bottom bar shall consist of extruded aluminum section to suit the floor profile. 
A replaceable flexible vinyl or neoprene gasket or astragal shall be provided as a weather seal and 
cushion bumper. 

G. Guides: Aluminum guides per reconnnendation of the manufacturer. 

H. Brackets: Aluminum, or approved equal to support counterbalance, curtain and hood. 

I. Counter Balanced Shaft Assemblies: The barrel shall be a steel pipe of sufficient diameter and 
thiclmess to support the roll-up curtain and its design loads without distortion of slats, and to limit 
deflection of the barrel to not more than 0.03-inch per foot of span under full load. The barrel 
shall have a minimum diameter of 4 inches. The spring balance shall consist of one or more 
helical torsion springs designed for 50,000 cycle life. 

J. Hood: The hood shall be manufactured of aluminum with intermediate supports as required. 

K. Chain Holder: A chain holder shall be provided on wall with provision for padlocking. 

L. Manual Operation Features: Manual operation shall be accomplished by endless chain (crank 
operation). 

M. Locking: Interior bottom bar slide bolt. Chain keeper locks for chain hoist operation. 

N. Vision lites: (3" x 5/8") uniformly spaced opening with Plexiglas covers. 

0. Finishes: Aluminum curtains door shall be provided with an organic finish ("Kynar" finish). All 
other metal parts, exposed and concealed, and doors, shall be shop-primed with prin1er which is 
compatible with the finish paint indicated. The inside working area of the guides shall not be 
painted. 

P. Organic Finish ("Kynar" finish): 

1. Primer: Finish coating formulator's standard epoxy primer as recommended for the 
substrate and coating process used. 

2. Fluoropolymer 3-Coat Coating System: Manufacturer's standard 3-coat, thermocurred 
system composed of specially formulated inhibitive primer, fluoropolymer color coat, and 
clear fluorocarbon topcoat, with both color coat and clear coat, containing not less than 70 
percent polyvinylidene fluoride resin by weight; complying with AAMA 505.2. 
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a. Color and Gloss: Color shall match Frazee "Cayenne 62250" or as selected by the 
Architect. 

3. Touch-up Paint: As recommended by the coating formulator for field application. 

Q. Finish Materials: 

I. Akzo; Trinar TMC 
2. Glidden Coatings and Resins; Visular 
3. Morton International; UltraMet 2 
4. PPG Industries; Duranar XL 
5. Valspar; Fluropon Premiere 

R. Application: 

1. Surface Preparation: Thoroughly clean and etch surfaces to receive coating, and apply a 
chromate conversion pretreatment in accordance with the methods approved by the coating 
formulator. 

2. Primer: Prime the cleaned and treated surfaces with baked-on epoxy primer applied to 
achieve a dry film thickness of not less than 0.2 mils. 

3. Aluminum Extrusions: Electrostatically spray the primed surface with the color and clear 
finish coats applied to achieve a dry film thickness of not less than 0.8 mils and oven bake 
at a temperature of not less than 450 degrees F in accordance with coating fonnulators 
written procedures. 

4. Aluminum Sheets: Finish the primed surface with color and clear fmish ,coats using the 
coil coating process to achieve a dry film thickness of not less than 0.8mils and oven bake 
at a temperature of not less than 4 75 degrees F in accordance with the coating fornmlators 
written procedures. 

S. Finish the exposed fasteners to match the color finish of the adjacent material. 

T. Field Touch-UtJ: 

1. Surface Preparation 

a. Surface shall be clean, dry and free of foreign contaminants. 

b. Lightly scuff sand surfaces to be recoated, feathering edges at the damaged area. 

c. Remove sanding dust and other contaminants with solvent dampened lint free 
cloth or use tack cloths. 

d. Areas of bare aluminum shall be pretreated with conversion coatings such as 
.Amchem "Alumiprep #33 and Alodine 1201" according to manufacturer's 
directions. 

e. Immediately prime all bare aluminum with primer equal to PPG2 component was 
primer (UC-40082/US-40083 ). 
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2.2 

2.3 

A 

2. Application of Air Dry touch-Up Enamel. 

OVERHEAD SECTIONAL DOORS (NOT USED) 

MANUFACTURERS 

Basis of Design: Series 620 Rolling Door with all Aluminum Options, Overhead Door 
Corporation, Lewisville Texas; Telephone 800-275-3290. Roll-up doors shall be this product of 
the following manufacturers and type or model (or equal): 

1. Cookson, Type "FC" 

2. Overhead Door Corporation, Series 620. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Installation shall be in accordance with the manufacturer's printed recommendations and 
instructions. 

3.2 INSTALLATION 

A. Doors shall be accurately cut, fitted, and installed level, square, plumb, and in alignment. 
Fasteners shall be sized for loads imposed and shall be of sufficient length. Doors shall be 
provided with accurately made cutouts, and shall be reinforced for strength where necessary. Doors 
shall be adjusted to provide smooth, unbinding operation with all hardware fully operable. 

** END OF SECTION** 
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SECTION 08520 -ALUMINUM WINDOWS, HORIZONTAL SLIDING 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing aluminum windows with frames, bracing, glazing 
attachments, screens, hardware, accessories and attachments, erection and accessories. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper perfonnance 
of this WORK .. 

1. Section 07920 Sealants and Caulking 
2. Section 08800 Glazing 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. ASTME283 

2. ASTME330 

3. ANSI/AAMA 101 

4. ASTME33l 

5. AA-Finishes 

Test Method for Rate of Air Leakage Through Exterior 
Windows, Curtain Walls, and Doors 

Test Method for Structural Perfonnance of Exterior Windows, 
Curtain Walls, and Doors by Uniform Static Air Pressure 
Difference 

Voluntary Specification for Aluminum Sliding Doors and 
Windows 

Water Penetration of Exterior Windows, Curtain Walls, and 
Doors by Uniform Static Air Pressure Difference 

Aluminum Association, "Designation System for Aluminum 
Finishes" 

l.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 
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1. Manufacturer's catalog indicating the type of products proposed for installation 
2. Elevations of each window type along with detailed cross references 
3. Finish hardware literature and samples if required by CONSTRUCTION MANAGER 
4. Details of window and frame construction along with metal gauges and fasteners 
5. Methods of anchorage 
6. Glazing and weather-stripping details 
7. Drawings showing locations of hardware and provision and reinforcement for hardware 
8. Schedule showing location and size of each window 
9. Calculations by a registered civil or structural engineer showing that the window, window walls, 

entrances, and storefront systems and their structural connections are designed to meet code 
requirements and loads. 

10. Material samples showing color and finish. 

1.6 OWNER'S MANUAL 

A The following shall be included in the OWNER'S MANUAL: 

1. Detail specifications and instructions for installation, adjustments, and cleaning and 
maintenance instructions. 

2. · Test report by certified independent testing laboratory verifying compliance with test 
requirements. 

1.7 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A Delivery of Materials: Products shall be delivered in original, unbroken packages, containers, 
or bundles bearing the name of the manufacturer. 

B. Storage: Products shall be carefully stored in a manner that will prevent damage and in an area that is 
protected from the elements. 

1.8 FACTORY INSPECTION AND TESTING 

A The CONTRACTOR shall be responsible for all costs associated with inspection and testing of 
materials, products, or equipment at the place of manufacture. This shall include costs for travel, 
meals, lodging, and car rental for two OWNER-designated inspectors for 2 days required to 
complete such inspections or observations exclusive of travel days, if the place of manufacture, 
fabrication and factory testing is more than fifty (50) miles outside the geographical limit of the City. 
The CONTRACTOR shall not be responsible for salary or salary-related costs of the inspectors. 

B. Windows and component structural tests shall conform to the "Voluntary Guide Specification for 
Aluminum Architectural Windows" as published by AAMA unless more stringent requirements are 
indicated. 

C. The windows shall equal or exceed the ANSI/AAMA 101 Class HS-HC-40 and/or HS-DW- HC40 
specifications of the Architectural Aluminum Manufacturers Association. 

D. Testing shall comply with ASTM E 283 and E 330 and shall include: 

1. Airlnfiltration Test(Perform before WaterTest)(ASTME283) (0.37 max.@l.57Ibf/sq ft) 

2. Water Resistance Test (ASTM E 331) (@6.00 lbv'sq ft) 
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3. Unifonn Load Deflection Test (ASTM E 330) (@60 lbf/sq ft) 

4. Uniform Load Stmctural Test (ASTM E 330) (@60 lbf/sq ft) 

5. Thermal Transmittance Test (AAMA 1503-1) ("U Value Class" U50 min.) 

6. Condensation Factor (CRF-Class C-50) AAMA 1502.7 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Products: Products shall be new, of ctment manufacture, and shall be the products of 
reputable manufacturers specializing in the manufacture of such products. 

2.2 MATERIALS 

A. Aluminum windows and components shall be: 

1. Extruded aluminum prime billet 6063T5. 

2. Aluminum sheet 5005 H34. 

3. Principal window member minimum wall thicknesses shall be as necessary to meet 
design force requirements. 

B. Hardware shall comply with the following: 

I. Steel components, shall be 316 stainless steel: strikes, pins, axles, screws, fasteners 
and similar products. 

2. Aluminum components, 6063T5. 

3. Locking handles and cases shall be dark oil rubbed bronze or stainless steel having a finish 
color similar to window units. 

4. Windows shall include inside locking (positive locking more than just latching) hardware or 
accessory hardware to prevent the window from being opened from outside if glass 1s 
broken. 

C. Weather-stripping: Weather-stripping shall be silicon coated, woven pile. 

D. Screen: Screens shall be removable aluminum frame with solar screen units along with all 
hardware necessary for an integral installation at all fixed and operable window units (fixed and 
operable portions of windows). Aluminum frame color shall be the same as window frame color. 
Solar screening shall be "Kool-Shade" of color selected by CONSTRUCTION MANAGER. 

E. Manufacturers: Windows, of the model indicated, shall be manufactured by the following ( or 
equal): 

1. Acceptable Manufacturers 
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a. Kawneer, Series 8400TL 

b. Efco, Series 3502/3902 

c. Traco, Series 6800 

d. Or Equal. 

2.3 FABRICATION 

A. General: Frame and sash members shall be fabricated into complete windows under 
responsibility of one manufacturer. Window units shall bear Certification Label 

B. Sash: Vertical sash members shall be hollow tubular extrusions to resist torsion. Sash corners 
shall be milled and telescoped for maximum strength. Vent sash shall roll on grease packed ball 
bearing rollers having nylon tires. Screws, fasteners, axles, and pins shall be stairuess steel. 

C. Frame: Frames shall be constructed of continuous extrusions, with miter cut comers with each 
comer mechanically fastened with not less 1han two screws and sealed watertight. 

D. Joinery: Joinery methods shall not discolor finish or be unsightly. 

E. Weather-stripping: 

1. Sash shall be provided with double weather-stripping at head and sill. 

2. Weather-stripping shall be securely staked andjoined at corners. 

F. Hardware: 

1. Interior sash meeting rail shall have a spring loaded stainless steel plunger lock that 
engages automatically with a stainless steel strike plate as the window is dosed. The lock 
handle shall be applied to the interior face of the meeting rail, all interior meeting rails shall 
be continuous grip rail. Plastic hardware is not acceptable. 

2. Locks: Stainless steel strikes and keepers for manual and/or custodial key operation 
locking, to secure sash in closed position, shall be provided. 

G. Finish: Exposed surfaces of all aluminum windows and trim shall have an architectural Class I AA­
Ml O-C22-A-42 dark bronze (0. 7 mil minimum thickness) anodized finish. 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. Installation of window units and otl1er components of fue work shall comply with fue 
manufacturer's specifications and written recommendations. 

B. Unit sets shall be set plumb, level, and true to line, without warp or rack of frames. Anchor shall be 
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securely in place. Aluminum and other corrodible surfaces shall be separated from sources of 
con-osion or electrolytic action at points of contact with other materials. 

C. Sill members shall be set in sill pan (seal edges) and other members in a bed of sealant with joint fillers 
to provide weathertight construction. The CONTRACTOR shall coordinate installation of the 
window units with wall flashings and other components of the WORK. 

D. The aluminum surfaces and glazing shall be cleaned prior to project acceptance. 

E. The WORK of this Section includes precautions required through remainder of the construction 
period, to ensure that window units will be without damage or deterioration, other than normal 
weathering, at time of acceptance. 

F. Trademarks: Trademarks, nameplates, or similar items shall not be visible nor attached to the 
installation. 

G. Protection: After installation and erection, exposed surfaces and finishes shall be protected from 
damage. 

3.2 CLEANUP AND DISPOSAL 

A. After completion of the installation, the unit shall be tested for water leaks and protected 

B. Prior to acceptance by the OWNER, the CONTRACTOR shall clean the WORK of this Section 
as recommended by the product manufacturer. 

- END OF SECTION -
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SECTION 08710 - FINISH HARDWARE 

PART I -GENERAL 

1.1 WORK OF THIS SECTION 

A The WORK of this Section includes providing all finish hardware and appurtenant work, complete. 

B. The WORK hereunder shall include all fabrication and mounting templates as needed for fabricators 
and for control of application of metal items. 

C. In addition thereto, the CONTRACTOR shall provide all trim, attachments, and fastenings indicated 
or required for proper and complete installation. 

D. The WORK of this Section shall include all hardware that is not indicated in other sections, whether 
or not such hardware is herein specifically scheduled. 

E. The CONTRACTOR shall coordinate hardware with the WORK of other Sections. Furnish 
hardware items of proper design for use on doors and :frames of the thickness, profile, swing, 
security, and similar requirements indicated, as necessary for proper installation and function. 

1.2 RELATED SECTIONS 

A The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

l. Section 08110 Steel Doors and Frames 
2. Section 08210 Wood Doors 
3. Section 08220 Fiberglass Reinforced Plastic Doors 
4. Section 08340 Acoustic Doors 

1.3 CODES 

A The WORK of this Section shall comply with the current editions of the following codes as adopted 
by the City of San Diego Municipal Code: 

1. California Building Code 
2. California Fire Code 
3. California Code of Regulations, Title 24 

1.4 SPECIFICATIONS AND STANDARDS 

A Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. Commercial Standards: 

Underwriters' Laboratories, Inc.requirements and approvals. 
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Hardware Institute (DHI) "Recommended Procedure for Processing Hardware 
Schedules and Templates" and "Architectural Hardware 
Scheduling and Format" 

BHMA 

ANSI AI56.l through 
Al56.8 

Builders' Hardware Manufacturers' Association 

Standards for various hardware items 

1.5 HARDWARE SPECIFIED ELSEWHERE 

A. Hardware for the following is indicated elsewhere: 

1. Cabinetwork, including open wall shelving and locks. 
2. Signs, except as noted. 
3. Toilet accessories of all kinds including grab bars. 
4. Rough hardware. 
5. Folding partitions, except lock cylinders which are indicated herein. 
6. Sliding aluminum doors. 
7. Angle sill threshold. 

1.6 SHOP DR.A WINGS AND SAMPLES 

A. The following shall be submitted: 

1. Schedules: Submit schedule at earliest possible date prior to ordering of hardware. Organize 
the schedule into "Hardware Sets" with an index of doors and a heading, indicating complete 
designations of every item required for each door or opening. Include the following 
information: 

a. Type, style, function, size, quantity, and finish of each hardware item 
b. Name, part number and manufacturer of each item. 
c. Fastenings and other pertinent information. 
d. Location of hardware set, cross referenced to indications on drawings, both on floor 

plans and in door schedule. 
e. Explanation of all abbreviations, symbols, and codes contained in the schedule. 
f. Indicate specific locations and mountings heights of each type of hardware. 
g. Indicate door and frame sizes and materials. 
h. Include a list of all manufacturers used and their nearest representative, with name, 

address, and telephone number. 
i. Submit manufacturer's complete technical data and installation instructions for electric 

and electronic hardware. 

2. Templates: Where required, furnish hardware templates to each fabricator of doors, frames 
and other WORK where factory preparation is required for proper installation of hardware. 

3. Product Data: Submit manufacturer's catalogue cuts, finishes, etc., for CONSTRUCTION 
MANAGER'S review. 

4. Samples: Furnish a representative sample, in the correct finish and color, of each visible 
component of hardware. 
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B. No hardware shall be ordered or delivered until the hardware schedule has been approved by the 
CONSTRUCTION MANAGER 

1. 7 OWNER'S MANUAL 

A The following shall be included in the OWNER'S MANUAL: 

1. Extended warranty for all hardware. 

1.8 SERVICES OF MANUFACTURER 

A Inspection, Field Adjustment, and Maintenance Instructions: Authorized.hardware suppliers 
or manufacturer's representatives shall visit the site for not less than 1 day to provide the indicated 
services. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A Acce1ltance at the Site: Individually package each unit of finish hardware, complete with proper 
fastening and appurtenances, clearly marked on the outside to indicate contents, item numbers, and 
names corresponding to those listed in the hardware schedule and specific locations in the WORK. 

B. Small miscellaneous items that would not require specific location identification, such as door stops, 
coat and hat hooks, and door silencers may be quantity packed if properly labeled with item numbers 
and other identification. 

C. Deliver hardware in manufacturer's original packages individually packaged and carefully marked 
for its intended opening and use. Pack complete with necessary screws, bolts,keys, instructions, and 
installation template, if necessary, for spotting mortising tools. Supplier shall furnish to 
CONTRACTOR with the delivery, a complete list of hardware clearly marked to correspond with 
marking on each package and with the hardware schedule. CONTRACTOR shall check the 
hardware upon delivery. The CONTRACTOR shall be responsible for the proper storage of all 
hardware until ready for installation. 

1.10 QUALIFICATIONS 

A Hardware Supplier: The hardware supplier shall be a direct factory contract supplier who has in 
his employ a certified architectural hardware consultant (AHC) who is available at all reasonable 
times during the course of the WORK for project hardware consultation to the CONTRACTOR. 

1.11 EXTENDED WARRANTY 

A The CONTRACTOR shall furnish a guarantee from the hardware supplier for all hardware work, 
as follows: 

1. Closers: Ten years, except electronic closers, two years. 
2. Exit Devices: Three years 
3. All other hardware: Two years 

PART 2 -- PRODUCTS 
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2.1 GENERAL 

A All items of hardware shall be furnished as required to complete the WORK in accordance with 
these Specifications and the manufacturer's instructions. Items of hardware not specified shall be 
provided even though inadvertently omitted from this Specification. Items shall be of equal quality 
and type. 

B. Where the exact types of hardware specified are not adaptable to the finished shape or size of the 
members requiring hardware, supplier shall advise the CONTRACTOR and the CONSTRUCTION 
MANAGER in writing as a part of the submittal process. Supplier shall also provide suggestions 
of suitable alternatives having as nearly as practicable, the same operation and quality as the type 
specified. 

C. Exit Doors: The intent of the Specifications is that exit doors shall be openable at all times, from 
the inside, without the use of a key or any special knowledge or effort. 

D. Fire-Rated Openings: Provide hardware for fire-rated openings in compliance with NFPA 
Standard No. 80. This requirement takes precedence over other requirements for such hardware. 
Provide only such hardware which has been tested and listed by UL for the type and size of each 
door required, and which complies with the requirements for the door and door frame labels. 
Latching hardware, door closers, ball bearing hinges, and seals are required whether listed in the 
Hardware Schedule or not. 

1. Where panic exit devices are required on fire-rated doors, provide supplementary marking on 
door UL label indicating "Fire Door to be Equipped with Fire Exit Hardware," and provide UL 
label on exit device indicating "Fire Exit Hardware." 

E. The WORK requires the CONTRACTOR to obtain each kind of hardware from only one 
manufacturer, although several may be indicated as offering products which comply with 
requirements. 

2.2 KEYS AND KEYING 

A CONTRACTOR shall provide temporary key cores and keys during construction at locations the 
CONTRACTOR selects. After substantial completion, the CONTRACTOR shall remove all 
temporary cores and furnish all permanent lock cylinders to the OWNER's designated locksmith for 
keying and installation by OWNER. 

B. CONTRACTOR shall provide all locks and cylinders of the same manufacturer. Each cylinder for 
each lockset and exit device shall have two "00" bitted keys furnished. 

C. CONTRACTOR shall stamp all keys "Do Not Duplicate." 

D. Locks shall be interchangeable with the City's master system which uses only Best 7 pin patented 
key cores and shall conform to Federal Specifications FF-H-I06A-87 Series. 

2.3 FASTENERS 

A Furnish screws, bolts, nuts, expansion shields, shim plates, anchors and other fasteners of suitable 
types and sizes recommended by manufacturer and as required to install hardware securely to 
withstand hard usage over long life. The fasteners shall match the hardware in material and finish. 
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B. All hardware, such as expansion bolts, sex bolts, toggle bolts and other approved anchorages shall 
be coordinated with the job and to each setting condition. 

C. Screws for items applied on gypsum board shall be sufficiently long to provide solid connection to 
framing and backing behind the gypsmn board. 

D. Phillips head screws shall be used at exposed conditions. Machine screws shall be used at metal 
doors and frames. 

2.4 HINGES AND PIVOTS 

A. Two hinges or pivots shall be provided for each door leaf up to and including 5 feet in height, and 
an additional hinge shall be added for each 2-1/2 feet or fractions thereof of additional door height. 
Dutch doors shall be provided with not less than 2 pairs of hinges. 

B. Width of hinges shall be determined by trim conditions, but shall be of sufficient size to permit door 
to swing 180 degrees. 

C. Ball-bearing hinges shall be furnished on all doors having door closers a11d/or exit devices. All ball­
bearing hinges shall have flush tips. 

D. All hinges on exterior doors shall be provided with non-removable pins and security studs. 

E. Hinges shall be 630 (brush finished) stainless steel unless otherwise indicated in the finish 
hardware schedule. 

F. Hinges and sizes shall be as follows: 

Door Door Hinge 
Thickness Width Height 
(inches) (inches) Hinge Weight (inches) 

1-3/8 36 and under Reg. Wt., interior use only 3-1/2 
1-3/8 37 and over Reg. Wt., interior use only 4 
1-3/4 30 and under Reg. Wt., exterior use 4-1/2 
1-3/4 30 to 39 Reg. Wt., exterior use 4-1/2 
1-3/4 40 and over Extra Hvy Wt., 4 ball bearing, 4-1/2 

exterior use 

G. Hinges shall be plain bearing type (regular weight) conforming to BHMA No. A 2133; ball bearing 
hinges (regular weight) confonning to BHMA No. A 2112 or No. A 5112; and ball bearing hinges 
(heavy weight) confonning to BHM:A No. A 2111 or No. A 5112. Hinge manufacturers design 
options such as 3-knuckle hinges and concealed ball bearing hinges are acceptable. Plain hinges 
shall be provided with self lubricating bushings. 

2.5 FLOOR CLOSERS 

A. Floor closers shall be used on all aluminum doors. 

2.6 OVERHEAD CLOSERS 

A. All overhead closers shall be the product of one manufacturer. Closers shall have high-strength cast-
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iron bodies with rectangular, removable non-ferrous covers, adjustable spring power and adjustable 
back-check, and foll rack and pinion action. Closers shall be non-handed and adjustable. Closers 
shall have back-check regulating screws, with separate screws for closing and latching speeds. 

1. Furnish sizes as recommended by manufacturer except where schedule calls for larger size. 

a. Provide size 2 through 6 unless otherwise indicated at exterior and interior fire rated 
doors. 

b. Provide size 1 through 4 at interior non-rated doors. 

2. Exterior doors shall have 5 lbs maximum pressure to open. 

3. Interior doors shall have 5 lbs maximum pressure to open. 

4. Flush transom offset brackets shall be used where parallel arm closers are listed for doors with 
fixed panels above. 

5. Drop brackets are required at narrow head rails. 

6. Make labeled doors self-closing where indicated. 

7. Closers shall be adjusted by a factory authorized representative. 

8. Factory powder coated to match other hardware, unless othe1wise noted. 

B. Locate closers on inside of building, stairs, and rooms. 
C. Surface door closers shall be spray painted to match door hardware. 

D. Soffit shoes shall be provided where corner brackets or regular arm closers are not used and where 
they are necessary for proper function of the hardware. 

E. Where door closers or other items have lever or similar arms, attachment to doors shall be with sex 
bolts only. 

F. Closers for outswinging exterior doors shall be top-jamb-mounted and furnished with adapter plates 
for doors under 7 feet-6 inches in height. If necessary, closers may be mounted on drop brackets on 
doors above 7 feet-6 inches in height. 

G. The CONTRACTOR and its hardware supplier shall be responsible to provide the right arm for all 
closer applications. Arms shall be parallel with the closed door whenever possible. 

H Closers shall be provided with sex bolts for fastening through doors, frames and transoms. 

I. Closing Speed: To comply with CBC Chapter l IB. 

2. 7 LOCKSETS AND LATCHSETS 

A. All locksets and latchsets and their component parts shall be the product of a single manufacturer 
and shall be mortise type with anti-friction 2-piece latchbolts with a minimum 3/4-inch-throw and 
I-inch-throw dead bolts with hardened roller inserts. Locksets and latchsets at fire rated doors shall 
meet California Building Code and California Fire Code requirements and shall be modified as 
necessary. All locksets, latchsets, privacy sets, and passage sets shall be provided with lever 
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handles confonning to handicapped person requirements unless indicated othenvise. All locksets 
and latchsets shall be provided with satin stainless steel finish 630 (US 32D) unless otherwise 
indicated. 

B. The function of each lockset or latchset shall be appropriate for the use of the door to which it is 
attached. 

C. Hardware for aluminum entrance doors shall be as indicated in schedule. The hardware face plate 
design shall be coordinated with doors provided. 

D. Where knob type trim is indicated for locksets, latchsets, and privacy sets, the trim shall be cast 
spherical knobs of2-inch diameter minimum, 2-1/4-inch wrought roses, screwless attached, and thru­
bolted trim. The knob and rose and escutcheon mounting shall be of shank spindle assembly 
designs. 

E. Mortise deadlocks shall be of weight and quality comparable to locksets and latchsets specified. 

F. Lock strikes shall be 16 gauge curved steel, 1 inch deep box type construction, of sufficient length 
to clear trim and having curved lips to protect the trim and jambs and be so shaped as to avoid the 
possibility of tearing clothing. 

G. All locks shall be provided with the same cylinder and keyway for master keying. They shall be the 
product of the same manufacturer as the locksets unless otherwise indicated. The correct cylinders 
with all necessary modifications and components such as cams, collars, rings, retainers, plates, 
fasteners, etc., shall be provided for other specialty hardware such as exit devices, store front 
locksets, and sliding door locks where the indicated hardware manufacturer is different from the 
cylinder manufacturer. 

H. Padlocks shall be heavy duty type and shall be of same manufacturer as locksets. 

I. Provide approved fusible links at levers for labeled doors. 

J. Verify whether standard or ANSI cutouts are provided in metal frames. 

2.8 EXIT DEVICES 

A. All exit devices shall be the product of one manufacturer. The design of outside trim, inside trim, 
and crossbar shall match. Exit devices shall be (wherever possible) constructed of stainless steel 
unless otherwise indicated. The finish shall be 630 (US 32D) satin finish stainless steel unless 
otherwise indicated. Exit devices shall be UL labeled and shall be of corrosion-resistant hardware. 

B. The exit devices shall have side-mounted crossbars unless otherwise specified. They shall be 
provided with stainless steel lever arms and investment-cast cases. Where bronze or aluminum lever 
arms are required they shall be drop-forged with pressure-cast cases. 

C. The exit devices shall be provided with stainless steel latch bolt, tailpiece, latch bolt retractor and 
axle, compression springs, cylinder cam, and lever arm operating stand. Tail piece shall be cadmium 
plated steel of not less than 3/8-inch diameter. The cylinder shall be retained in the case by a 
threaded bronze ring. All other interior working members shall be drop-forged bronze. The back 
plate shall be constructed of stainless steel or bronze. All screws, pins, socket head retaining screws, 
and other fasteners shall be stainless steel unless otherwise specified. 
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2.9 PUSH PLATES AND PULLS 

A Push plates shall be 4-inch by 16-inch by 0.050 thick. 

B. Pulls shall be thru-bolted. 

2.10 KICKPLATES 

A Kickplates shall be brushed brass or brushed stainless steel, 0.050-gauge, beveled on 4 sides, and 
16 inches high, except where necessary to clear a louver in which case they shall be 10 inches high. 
Width shall be door width less 2 inches for single doors and door width less 1-1/2 inches for pairs 
of doors. Furnish with machine or wood screws of brass or stainless steel to match other hardware. 

2.11 DOOR STOPS 
A All doors shall be provided with door stops. 

B. Door stops shall be of the type indicated in the hardware schedule and shall be provided with the 
proper fasteners. 

C. Stops shall be provided with machine screws and anchors at concrete and masonry locations, and 
toggle bolts at plaster, gypsum board, and wood locations. 

D. Aluminum door stops shall be used with aluminum, chrome, and stainless steel finishes. 

E. Bronze door stops shall be used with brass and bronze finishes. 

F. Provide carpet risers at carpeted areas. 

2.12 DOOR HOLDERS 

A Overhead type door holders shall be concealed type of correct size for door, 90 degree openable 
unless 180 degree opening is indicated, and allowing for checkmating. Interior doors shall be 
provided with overhead stops if wall type stops can not be used and floor stops make a tripping 
hazard. Finish shall be chrome plated bronze with satin finish, US 26D, unless otherwise indicated. 

2.13 DOOR SILENCERS ORMUTES 

A All interior hollow metal frames shall be provided with rubber silencers, three for each single door 
and four for pairs of doors. Omit where sound or light seals occur, or where fire-resistive rated door 
assen:iblies are indicated. 

2.14 THRESHOLDS 

A Thresholds shall be provided as indicated and shall have a maximum of 1/2-inch rise at entry ways. 
Return 1niters shall be provided at thresholds on floor closers. 

2.15 WEATHERSTRIPPING AND SEALS 

A Exterior doors (except for roll-up doors and entrance doors) shall have head, jambs, and astragals 
weatherstripped with not less than 5/16-inch by 5/8-inch closed cell, neoprene sponge rubber, unless 
otherwise indicated. 
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B. Interior doors shall have head, jambs, and astragals sealed with self-adhesive bubble configuration 
door seal designed against smoke, air, sound, and weather infiltration. The seals shall be fire tested 
and labeled as a gasketing for use on steel frames with wood or steel doors. 

C. Seals: All seals shall be furnished to match adjacent frame color. Solid neoprene shall comply with 
MIL Spec R6855-CL III, Grade 40. Sponge neoprene shall comply with MIL Spec R6130, Type II, 
Group C. Other seals and sweeps shall be polyurethane. UL label shall be applied to the seals on 
all rated doors. 

2.16 TEMPLATES 

A Hardware indicated for metal frames shall be made to template and secured with machine screws. 
Templates, or physical hardware items, shall be furnished to manufacturers sufficiently in advance 
to avoid delay in the WORK. 

2.17 REINFORCING UNITS 

A. Reinforcing required for installation of hardware in metal jambs shall be furnished by jamb 
manufacturer, coordinated with hardware manufacturer and provided in time to be installed and 
welded within jamb during fabrication. 

2.18 MANUFACTURERS 

A General: Hardware items shall be products of the following manufacturers ( or equal). Cylinder 
cores shall be compatible and interchangeable with existing City of San Diego Metropolitan 
Wastewater Department operations keying systems. 

Description 

Floor closers 

Overhead closers 

Locksets and Latches 
(Lever Type Hardware 
Meeting Handicap 
Requirements) 

Locksets and Latches 

Hardware for Aluminum 
Entrance Doors 

Manufachrrer 

Rixson-Firemark 
Dor-0-Matic 

P & F Corbin 
Russwin 

Sargent 
LCN 

Best 

Arrow 
Falcon 
Best 

Adams Rite 
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Exit Devices Von Duprin 
Von Duprin 
Sargent 
Russwin 

Corbin 

Monarch 

Hinges Hager 

Push Plates Quality Hardware 
Builders Brass 
Rockwood 

Pulls Quality Hardware 
Builders Brass 

Kickplates Builders Brass Wks 
(BBW) 
Quality Hardware 
(QH) 

Door Stops (Floor Type Builders Brass Wks 
w/Holder) Quality Hardware 

Door Stops (Floor, Builders Brass Wks 
Dome Type) Quality Hardware 

Door Stops (Floor Type Builders Brass Wks 
w/Holder) Quality Hardware 

Door Stops (Wall Type Builders Brass Wks 
w/Holder Expansion Quality Hardware 
Bolt Mounted) 

Door Stops (Wall Type Builders Brass Wks 
w/Holder, Flat Head Quality Hardware 

Wood Screw Mounted) 

Door Bumpers (Wall Dome Builders Brass Wks 
Type, Expansion Bolt Quality Hardware 
Mounted) 

Door Stops (Wall Base, Builders Brass Wks 
Expansion Bolt Mounted) Quality Hardware 

Door Stops (Wall Base) Builders Brass Wks 
Quality Hardware 
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3300 Series Rim Type 
9900 Series Rim Type 
60 Series 
372-LT 375-375 Rim Only, Single 

Doors 
29 Series Rim Only with 

Mullion 

18 Series 

BB1179 

40 
Wks 47E 
70 

402 
Wks 47-255-1-E 

37 Series 

48 Series 

F-823X 
139 

F-8061X 
431 ES 

F-823X 
139 

W-141X 
36 

W-141X 
36 

W9X 
W 207S 

W-146 
138 

Wl46 
38 
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Door Holders (Concealed 
Ove1'head. Type) 

Door Holders (Surface 
Overhead Type 

Door Silencers or Mutes 
(Metal Frames) 

Door Silencers or Mutes 
(Wood Frames) 

Weatherstripping 

Seals for Fire Rated 
Doors 

PART 3 --EXECUTION 

3.1 GENERAL 

P & F Corbin 
FS Type 1164 
Glynn-Johnson 

P & F Corbin 
FS Type 1161 
Glynn-Johnson 

Glynn-Johnson 
Hager 307D 

Glynn-Johnson 
Hager 308D 

Pemko Mfg. Co. 
National Guard 
Products, Inc. 

840 Series 

GJ 320 Series 

1865 Series 

GJ90M 

64 

65 

Lero Weatherstripping Co. 

Pemko S88D 
National Guard 
Products, Inc. TM181 

A CONTRACTOR shall install finish hardware as required. Hardware shall be fitted prior to painting. 
Painting shall be completed before final installation of hardware. Finish hardware must be neatly 
and properly installed and secured firmly in place in accordance with best practices as prescribed 
by manufacturers. All hardware must be thoroughly cleaned prior to final acceptance by OWNER. 

B. No extra cost will be allowed because of changes or corrections necessary to facilitate installation 
of any hardware. CONTRACTOR shall be responsible for proper fabrication of all WORK or 
material to receive hardware. 

C. Set units level, plumb and true to line and location. Adjust and reinforce the attachment substrate 
as necessary for proper installation and operation. 

D. Installation shall conform to local governing agency security ordinances. 

3.2 MOUNTING POSITIONS 

A Heights given are centerline heights up from floor unless otherwise indicated and shall be subject 
to the Title 24 requirements; all similar items shall be at the same height. Heights of items not 
indicated shall be in accordance with recommendations of Builders Hardware Association. 

1. Top hinge: 5 inches from door top to top of hinge. 
2. Bottom hinge: 10 inches from door bottom to bottom of hinge. 
3. Intermediate hinges: Equally spaced between top and bottom hinges and from each other. 
4. Hinge mortise on door leaf: 1/4-inch to 5/16-inch from stop side of door. 
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5. 
6. 

Lock: 38 inches from finished floor to center lever or knob. 
Push bar: 45 inches from bottom of door to center of bar. 

7. Push plate: 48 inches from bottom of door to center of plate. 
8. Pull plate: 42 inches from bottom of door to center of pull. 
9. Panic: 38-13/16 inches from finished floor to center of pad. 
10. Dead bolt: Not more than 72 inches from floor to operating knob or lever. 
11. Door stops mounted on doors: Mount near floor so as to strike base, but not to rub carpet or 

flooring. 2-3/4-inch backset. 
12. Deadlock strike: 44 inches from floor, centered. 

3 .3 ADJUSTMENT 

A. After installation of hardware and after air supply is turned on, qualified hardware supplier's or 
manufacturer's representatives of operating hardware shall inspect the installation, make acljustments 
and deliver instru.ctions for maintenance and future adjustments to the OWNER. 

B. Adjust and check each operating item of hardware and each door to ensure proper operation or 
function of every unit. Replace units which cannot be adjusted to operate freely and smoothly. 

1. Latches and bolts shall be installed to automatically engage in keepers, whether activated by 
closers or by manual push. In no case shall manual pressure be required to engage latch or bolt 
in keepers. 

2. Closers and hinges shall be carefully adjusted to operate the doors noiselessly and evenly and 
hinges shall be installed so as not to bind. 

C. Inspection: Hardware supplier shall inspect all hardware before final acceptance and include with 
his guarantee a statement that this has been accomplished. The supplier shall indicate that the 
hardware is complete and correctly installed and adjusted. 

3.4 HARDWARE SCHEDULE 

A. The hardware schedule is arranged for convenience of locating hardware and does not preclude in 
any way the requirements that all necessary hardware shall be furnished and properly :installed. 
Hardware not specifically called out shall be similar to that required for similar uses. 

B. The catalog numbers referred to in the hardware schedule are taken from catalogs of the 
manufacturers listed. They are used only to establish the quality and type of hardware to be used. 
All component parts of locksets shall be the product of one manufacturer. 

CA 
DBA 
PMD 
F# 
WISS 

FINISH HARDWARE SCHEDULE ABBREVIATIONS 
(Not Standard With Industry) 

Clear anodized BHMA 628 
Dark bronze anodized (313) 

= Paint to match door and/or frame BHMA 600 
ANSI, hardware function number 
With security studs NRP 
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= Non-removable pins 
DW+3 = Door width plus 3-inches 
DW-2 = Door width less 2-inches 
EB = 
TB 
SB 
Mfr 

Expansion bolts 
Toggle bolts 
Sex bolts 
Manufacturer 

ws 
FIS 

= Weatherstripping, 5/16-inch by 518inch closed cell sponge neoprene. 
= Fire seals 

FINISH HARDWARE TYPES 

TYPE 1 - (Interior Single Door - Office) 

11/2 Pair Hinges BB1179 4.5 X 4.5 (Or per Sec. 2.18A) 

1 Lockset 30H Series 

1 Cylinder To match system 

1 Kick Plate 48 Series 10" X 2" LDW 

TYPE 2 - (Exterior Single Door - Entrance) 

11/2 Pair Hinges BB1191 4.5 X 4.5 

1 Exit Device 98-L-03 

1 Lockset LX253S626 

1 Cylinder [To match system 

l Astragal B57SS X S88 

1 Closer f!l-040 

1 set Seals 588D 

1 Threshold- ADA Compliant P"-1/4" max. vert. & l/4"-1/2" at 1:2 

1 Door Shoe l2221AV 

1 Kick Plate 4810" X 2" LDW 

TYPE 3 - (Exterior 2-Hr Rated Double Door - Entrance} 

l2 Pair Hinges 

1 Exit Device 

1 set Flush Bolt 

l IAstragal 

l2 Rim Exit Device 

l2 Closer 

l2 set Seals 

1 Threshold- ADA Compliant 
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BB11914.5 X 4.5 

98-L-03 

357SS X S88 

99-RIM-NL-OP 

SC71 Heavy Duty 

S88D 

0"-1/4" max. vert. & l/4"-1/2" at 1:2 

626 

626 

630 

626 

630 

626 

ss 
Sec. 

12.6 
0KB 
628 

~L 

630 

626 

630 

626 

ss 
626 

689 

DKB 
628 

HAG 

BEST 

HQ 

HAG 

j\/ON 

GEN 

PEM 

LCN 

PEM 

PEM 

PEM 

QH 

HAG 

VON 

IVE 

PEM 

VON 

FCN 

PEM 

~EM 
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12 Door Shoe 2221AV 

12 Kick Plate 48 10" X 2" LOW 

Note: Requires Smoke-Labeled Gasketing 

TYPE 4 - (Interior Single Door - 3Hr Labeled & Acoustical Door) 

11/2 Pair Hinges 881179 4.5 X 4.5 

1 Lockset 30H Series 

1 Cylinder To match system 

1 Closer SC7 l Heavy Duty 

1 Seals 5880 

1 Kick Plate 48 Series 10" X 2" LDW 

Note: Requires Smoke-Labeled Gasketing 

TYPE 5 - (Interior Double Door) 

2 Pair Hinges BB1191 4.5 X 4.5 

1 Astragal 357SS X S88 

2 Closer SC71 Heavy Duty 

2 set Seals S88D 

l Astragal 357SS X S88 

12 Door Shoe l2221AV 

12 Kick Plate 48 10" X 2" LDW 

Note: Requires Smoke-Labeled Gasketing 

TYPE 6 - (Double Acoustical Doorw/ Man Door) 

Hardware By Manufacturer of Acoustical Doors 

TYPE 7 -(Overhead Door) 

IAL PEM 

630 QH 

626 HAG 

626 BEST 

689 689 

Dl<B PEM 

630 HQ 

626 HAG 

ss [)EM 

689 fCN 

DKB OC>EM 

ss OC>EM 

AL PEM 

630 RH 

Hardware By Manufacturer of Manual Overhead Doors and as indicated in specification section 
08360, 

FINISH HARDWARE SCHEDULE 

Per Door Schedule on 6A-5: 

DOOR NUMBER 

#1 

#2,3,4,5 

#6&#7 
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Confirm 2 Hr Fire Rating 

TYPE 1 

TYPE 2 
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Per Door Schedule on 7 A-8: 

DOOR NUMBER HARDWARE TYPE 

#1 TYPE-3 

#2,8,10,12 TYPE 2 

#6&#7 TYPE 2 

** END OF SECTION ** 
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SECTION 08800 - GLAZING 

PART 1-- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing all glass, caulking materials, and appurtenant items 
required for all the glass and glazing work, complete. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance of 
this WORK. 

1. Section 07920 Sealants and Caulking 
2. Section 08110 Steel Doors and Frames 
3. Section 08520 Aluminum Windows, Horizontal Sliding 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. Federal Specifications: 

DD-G-451 

DD-G-1403 

TT-S-001543 

2. Commercial Standards: 

ASTMC 1036 

ASTMC 1048 

ASTMD 2287 

ASTME 163 (UL9) 

Glass, Float or Plate, Sheet, Figured (Flat for Glazing, Mirrors 
and Other Uses) 

Glass, Float, Sheet, Figured, Coated (Heat-
Strengthened and Tempered) 

Sealing Compound, Silicone Rubber Base (For 
Caulking, Sealing and Glazing in Buildings and Other 
Stmctures) 

Primary Glass Standard 

Heat Treated Glass Standard 

Specification for Nonrigid Vinyl Chloride Polymer and 
Copolymer Molding and Extrusion Compounds 

Fire Resistance Rated Wire Glass 
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ANSIZ 97.1 Glazing Materials Used in Buildings, Safety Performance 
Specifications and Methods of Test 

3. Trade Standards: 

Glazing Standards: CONTRACTOR shall comply with recommendations of Flat Glass 
Marketing Association (FGMA) "Glazing Manual" and "Sealant Manual" except as indicated 
herein. 

Safety Glazing Standard: Where safety glass is indicated or required by authorities having 
jurisdiction, CONTRACTOR shall provide the type of products indicated which comply with 
ANSI Z 97 .1 and testing requirements of 16 CFR Part 1201 for category II materials. 

Subject to compliance with requirements, CONTRACTOR shall provide safety glass 
pennanently marked with certification label of Safety Glazing Certification Council (SGCC) 
or other certification agency acceptable to authorities having jurisdiction. 

"Glazing Specifications for Sealed Insulating Glass Units" by the Sealed Insulating 
Glass Manufacturers Association (SIGMA) 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Product Data: Manufacturer's technical data shall be submitted for each glazing material 
and fabricated glass product required, including installation and maintenance instmctions. 

2. Samples: When requested by the CONSTRUCTION MANAGER, samples shall be 
submitted for verification purposes, 12-inch square samples of each type of glass indicated 
except for clear single pane units, and 12-inch long samples of each color required (except 
black) for each type of sealant or gasket exposed to view. Sealant or gasket sample shall be 
installed between two strips of material representative of adjoining framing system in color. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Certificate: Certificates shall be submitted from respective manufacturers attesting that 
glass and glazing materials furnished for the project comply with requirements. 

a. Separate certification shall not be required for glazing materials bearing 
manufacturer's permanent labels designating type and thickness of glass, provided 
labels represent a quality control program involving a recognized certification agency 
or independent testing laboratory acceptable to authorities having jurisdiction. 

2. Compatibility and Adhesion Test Report: A statement shall be submitted from the sealant 
manufacturer indicating that glass and glazing materials have been tested for compatibility and 
adhesion with glazing sealants, and interpreting test results of material performance for 
recommendations on primers and substrate preparation needed to obtain adhesion. 

1.7 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Manufactured products shall be delivered m original, unbroken, 
packages, containers or bundles bearing the manufacturer's label. 
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B. Storage: All products shall be carefully stored on wood blocking in an area that is 
protected from deleterious elements in a manner recommended by the product manufactmer. 
Storage shall be in a manner that will prevent damage to the material or marring of its finish. 

C. Glass and glazing materials shall be protected during delivery, storage and handling to comply 
with manufacturer's directions and as required to prevent edge damage to glass and damage to 
glass and glazing materials from effects of moisture, including condensation, of temperature 
changes, of direct exposure to the sun, and from other causes. 

1. Where insulating glass units will be exposed to substantial altitude changes, hem1etic seal 
ruptures shall be avoided through compliance with insulating glass fabricator's 
recommendations for venting and sealing. 

1.8 SPECIAL WARRANTY 

A Manufacturer's Special Project Warranty on Laminated Glass: A written warranty signed 
by manufactmer of laminated glass shall be provided agreeing to fumish f.o.b. point of manufacture, 
freight allowed to project site, within specified wananty period indicated below, replacements for 
those laminated glass units which develop manufactm-ing defects. Manufacturing defects shall be 
defined as edge separation or delamination which materially obstructs vision through glass. 

1. Warranty Period: Warranty period shall be manufacturer's standard, but not less than 
4 years after date of substantial completion. 

B. Manufacturer's Special Project Warranty on Coated Glass Products: A written 
warranty shall be provided, signed by manufacturer of coated glass agreeing to furnish f.o.b. point 
of manufacture, freight allowed to project site, within specified wmTanty period indicated below, 
replacements for those coated glass units which develop manufacturing defects. Manufacturing 
defects shall be defined as peeling, cracking or deterioration in metallic coating due to normal 
conditions and not due to handling or installation or cleaning practices contrary to glass 
manufacturer's published instructions. 

1. Warranty Period: Warranty period shall be manufacturer's standard, but not less than 
5 years after date of substantial completion. 

C. Manufacturer's Special Project Warranty on Insulating Glass: A written wananty shall be 
provided, signed by manufacturer of insulating glass agreeing to furnish f.o.b. point of 
manufacture, freight allowed to project site, within specified warranty period indicated below, 
replacements for those insulating glass units developing manufacturing defects. Manufacturing 
defects shall be defined as failure of hennetic seal of air space (beyond that due to glass breakage) as 
evidenced by intrnsion of dirt or moisture, internal condensation or fogging, deterioration of 
protected internal glass coatings, if any, and other visual indications of seal failure or 
performance; provided the manufacturer's instructions for handling, installing, protecting, and 
maintaining units have been complied with during the warranty period. 

1. Warranty Period: Warranty period shall be manufacturer's standard, but not less than 
10 years after date of substantial completion. 

PART 2--PRODUCTS 

2.1 GENERAL 

A. Manufacturer's Standards: Glass and caulking materials shall be in accordance with the 
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manufacturer's published literature and specifications for the products indicated. 

B. Single Source Responsibility for Glass: Materials shall be provided which are produced by a 
single manufacturer or fabricator for each kind and condition of glass indicated. Primary glass 
shall be obtained from a single source for each type and class required. 

C. CONTRACTOR shall provide glass and glazing that has been produced, fabricated and installed 
to withstand normal thermal movement, wind loading and impact loading (where applicable), 
without failure including loss or breakage of glass, failure of sealants or gaskets to remain watertight 
and airtight, deterioration of glass and glazing materials and other defects in the WORK. 

1. Normal thermal movement shall be defined as that resulting from an ambient 
temperature range of 120 degrees F (67 degrees C) and from a consequent temperature range 
within glass and glass framing members of 180 degrees F (100 degree C). 

2. Deterioration of insulating glass shall be defined as failure of the hennetic seal due to other 
causes than breakage which results in intrusion of dirt or moisture, internal condensation or 
fogging, deterioration of protected internal glass coating, if any, resulting from seal failure, 
and any other visual evidence of seal failure or performance. 

3. Deterioration of laminated glass shall be defined as the development of manufacturing defects 
including edge separation or delamination which materially obstructs vision through the 
glass. 

4. Deterioration of coated glass shall be defined as the development of manufacturing defects 
including peeling, cracking or other indications of deterioration in metallic coating due to 
normal conditions of use. 

2.2 GLAZING MATERIALS 

A Glass Specifications: 

1. Primary Glass Standard: Primary glass shall comply with ASTM C 1036, including type, 
class, quality, and, if applicable, fonn, finish, mesh and patte111. 

2. Glass shall conform to Federal Specifications DD-G-451. 

3. Heat-Treated Glass Standard: Heat-treated glass shall comply with ASTM C 1048, 
including kind, condition, type, quality, class, and, if applicable, form, finish, and pattern. 

4. Tempered glass shall also conform to Federal Specification DD-G-1403 (Tempered 
Glass). 

5. Fire Resistance Rated Wire Glass: CONTRACTOR shall provide wire glass products that are 
identical to those tested per ASTM E 163 (UL 9) and are labeled and listed by UL or other 
testing and inspecting agency acceptable to authorities having jurisdiction. 

6. Insulating Glass: 

Insulating glass units shall be provided which are pennanently marked either on spacer's or 
at least one component pane of tmits with appropriate certification label of the Insulating 
Glass Certification Council (IGCC). 
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Insulating glass units shall conform to SIGMA 65-7-2 as well as the preceding Federal 
Specifications. 

B. Sizes: Glass shall be fabricated to sizes required for glazing openings indicated, with edge clearances 
and tolerances complying with recommendations of glass manufacturer. Thicknesses shall be 
provided as indicated or, if not othen,vise indicated, as recommended by glass manufacturer for 
application indicated. 

C. Glazing Thickness: Thicknesses of glass indicated are minimum thicknesses. Thicker glass 
shall be provided when required by the Building Code. 

D. Labelling: Glass shall be factory-labeled. Non-labeled glass will be rejected. 

2.3 GLASS TYPES 

A. All glass shall confonn to the following requirements: 

1. Type GL-1 - Tinted, Colored, Fully-Tempered Float Glass: Condition A (uncoated 
surfaces), Type I (transparent glass, flat), Class 2 (tinted heat absorbing and light reducing), 
Quality q3 (glazing select), with tint color and performance characteristics for 1/4-inch thick 
glass matching those indicated for non-heat-treated tinted float glass. Tinted, colored, 
insulating glass in horizontal sliding window shall be same as above, except that units shall be 
5/8-inch thick, consisting of 3/16-inch thick glass and 1/4-inch air space. The glass color 
shall match existing window glazing and shall be as follows: 

a. Gray: Manufacturer's standard tint, with visible light transmittance of 41-43 
percent and shading coefficient of 0.67 - 0.69 percent for 1/4-inch thick glass. 

b. Bronze: Manufacturer's standard tint, with visible light transmittance of 50-52 
percent and shading coefficient of 0.69 - 0.71 for 1/4-inch thick glass. 

c. Manufacture heat-treated glass by horizontal (roller hearth) process with roll wave 
distortion parallel with bottom edge of glass as installed, unless otherwise indicated. 

d. Type A sealed insulating glass units shall comply with paragraph 2.3 A.3. 

2. Type GL-2 - Clear, Tempered, Insulating Glass: Units shall be I-inch minimum thickness, 
consisting of an outside lite of 1/4-inch thick tempered, clear float glass; 1/2-inch air space; 
and an inside lite of 1/4-inch thick tempered, clear float glass. 

3. Sealed Insulating Glass Units - General: Preassembled units shall be provided 
consisting of organically sealed panes of glass enclosing a hennetically sealed dehydrated air 
space and complying with ASTM E 774 for performance classification indicated as well as 
with other requirements for glass characteristics, air space, sealing system, sealant, spacer 
material, corner design, and desiccant. 

a. Individual glass panes comprising scaled insulating glass units shall comply with product 
requirements specified elsewhere in this Section applicable to types, classes, kinds, 
and conditions of glass products indicated. 

b. Fully-tempered panes shall be provided of kind and at locations indicated or, if not 
indicated, fully-tempered panes shall ·be provided where recommended by manufacturer 
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for application indicated, and where safety glass is designated or required. 

c. Performance Classification per ASTM E 774: Class A. 

d. Thickness of Each Pane: As indicated. 

e. Air Space Thickness: As indicated. 

f. Sealing System: Manufacturer's standard. 

g. Spacer Material: Manufacturer's standard metal. 

h. Desiccant: Manufacturer's standard; either molecular sleeve or silica gel or blend of 
both. 

i. Corner Construction: Manufacturer's standard corner construction. 

2.4 ELASTOMERIC GLAZING SEALANTS AND PREFORMED GLAZING TAPES 

A. General: Products shall be provided of type indicated and complying with the following 
requirements: 

1. Compatibility: Glazing sealants and tapes shall be selected of proven compatibility with 
other materials with which they will come into contact, including glass products, seals of 
insulating glass tmits, and glazing channel substrates, under conditions of installation and 
service, as demonstrated by testing and field knowledge. 

2. Suitability: Recommendations of sealant and glass manufacturers shall be complied with for 
selection of glazing sealants and tapes which have performance characteristics suitable for 
applications indicated and conditions at time of installation. 

3. Elastomeric Sealant Standard: Manufacturer's standard chemically curing, 
elastomeric sealant shall be provided of base polymer indicated which complies with ASTM 
C 920 requirements, including those for Type, Grade, Class and Uses. 

4. Colors: Color of exposed sealants shall be provided as indicated or, if not otherwise 
indicated, as selected by CONSTRUCTIONMANAGERfrommanufacturer'sstandard colors. 

B. Two-Part Polysulfide Glazing Sealant: Type M; Grade NS; Class 25; Uses NT, M, G, A, and as 
applicable, to uses indicated, 0. 

C. One-Part Non-Acid-Curing Silicone Glazing Sealant: Type S; Grade NS, Class 25; Uses NT, G, 
A, and, as applicable, to uses indicated, O; conforming to Federal Specifications TT- S-001543A 
non-sag type, and complying with the following requirements for modulus and additional joint 
movement capability. 

1. Low Modulus: Tensile strength of 45 psi or less at 100 percent elongation when tested 
per ASTM D 412 after 14 days at 77 degrees F (20 degrees C) and 50 percent relative 
humidity. 

D. Preformed Butyl-Polyisobutylene Glazing Tape: Manufacturer's standard solvent-free butyl­
polyisobutylene formulation shall be provided with a solids content of 100 percent; complying with 
AAMA A 804.1; in extruded tape fonn; non-staining and non-migrating in contact with nonporous 
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surfaces; packaged on rolls with a release paper on one side; with or without continuous spacer rod 
as recommended by manufacturers of tape and glass for application indicated. 

E. View Window Gaskets: Glazing gaskets for view windows in hydraulic structures shall be black 
neoprene having a 75 (plus or minus 5) Shore "A" Durometer hardness and be chemically 
compatible for the sealant used. 

2.5 MISCELLANEOUS GLAZING MATERIALS 

A. Compatibility: Materials shall be provided with proven record of compatibility with surfaces 
contacted in installation. 

B. Cleaners, Primers and Sealers: Type recollll11ended by sealant or gasket manufacturer. 

C. Setting Blocks: Neoprene, EPDM or silicone blocks shall be provided as required for 
compatibility with glazing sealants, 80 to 90 Shore A durometer hardness. 

D. Spacers: Neoprene, EPDM or silicone blocks, or continuous extrusions shall be provided as 
required for compatibility with glazing sealant, of size, shape and hardness recommended by glass 
and sealant manufacturers for application indicated. 

E. Edge Blocks: Neoprene, EPDM or silicone blocks shall be provided as required for 
compatibility with glazing sealant, of size and hardness required to limit lateral movement of glass. 

F. Compressible Filler Rods: Closed-cell or waterproof-jacketed rod stock shall be provided of 
synthetic rubber or plastic foam, flexible and resilient, with 5 to 10 psi compression strength 
for 25 percent deflection. 

2.6 MANUFACTURERS 

A. Products of the type indicated shall be of the following manufacture ( or equal): 

1. Glazing Accessory Products: 

a. Two-Part Polysulfide Glazing Sealant: 

"Chem-Calk 200"; Bastik Construction Products Div. 
"Synthacalk GC-5"; Pecora Corp. 

b. One-Part Non-Acid Curing Medium-Modulus Silicone Glazing Sealant: 

"Dow Corning 795"; Dow Corning Corp. 
"Silpmf"; General Electric Corp. 
"Gesil"; General Electric Corp. 
"Spectrum 2"; Tremco, Inc. 

c. Preformed Butyl-Polyisobutylene Glazing Tape without Spacer Rod: 

"Chem-Tape 40"; Bastik Construction Products Div. 
"Extru-Seal"; Pecora Corp. 
"PTI 303" Glazing Tape; Protective Treatments, 

"Tremco 440 Tape"; Tremco, Inc. 
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2
· Glass Products: 

a. Clear and Tinted Float Glass: 

AFG Industries, Inc. 
Ford Glass Division 
Guardian Industries Corp. 
LOP Glass, Inc. 
PPG Industries, Inc. 
Saint-Gobain/Euroglass 

b. Wire Glass: 

AFG Industries, Inc. 
Guardian Industries Corp. 
Hordis Brothers, Inc. 
Pilkington Sales (North American) Limited 

c. Heat-Treated Glass: 

AFG Industries 
Cardinal IG 
Environmental Glass Products 
Falconer Glass Division 
Ford Glass Division 
Guardian Industries Corp. 
Hordis Brothers, Inc. 
LOP Glass, Inc. PPG 
Industries, Inc. Saint­
Gobain/Euroglass 
Spectrum Glass Prod. Div., H.H. Robe1tson Co. 
Viracon, Inc. 

d. Laminated Glass: 

Advanced Coating Technology 
Environmental Glass Products 
Falconer Glass Industries 
Ford Glass Division 
Guardian Industries Corp. 
Hordis Brothers, Inc. 
PPG Industries, Inc. Saint­
Gobain/Euroglass 
Viracon, Inc. 

e. Insulating Glass: 

Advanced Coating Technology 
AFG Industries, Inc. 
Cardinal I G 
Environmental Glass Products 
Falconer Glass Industries Ford 
Glass Division Guardian 
Industries Corp. Hordis 
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Brothers, Inc. Independent 
Insulating Glass PPG Industries, 
Inc. 
Spectrum Glass Prod. Div., H.H. Robertson Co. 
Viracon, Inc. 

PART 3-- EXECUTION 

3.1 GENERAL 

A. Reference Standards: Products shall be installed in accordance with manufacturer's 
reconnnendations and referenced glazing standards except where more stringent requirements are 
indicated herein. 

B. Complete System: Glass and glazing system shall be installed complete witli all stops, blocks, 
channels, beads, sealants, and glass to form a completely installed watertight installation. 

C. Glazing cham1el dimensions as indicated are intended to provide for necessary bite on glass, 
minimum edge and face clearances, and adequate sealant thicknesses with reasonable tolerances. 
Glazier shall adjust as required by job conditions at time of installation. 

D. Pre-Inspection: CONTRACTOR shall require glazier to inspect WORK of glass framing 
erector for compliance with manufacturing and installation tolerances, including those for size, 
squareness, offsets at corners; for presence and functioning of weep system; for existence of 
minimum required face or edge clearances; and for effective sealing of joinery. CONTRACTOR 
shall obtain glazier's written report listing conditions detrimental to performance of glazing WORK. 
CONTRACTOR shall not allow glazing WORK to proceed until unsatisfactory conditions have 
been corrected. 

3.2 GLAZING APPLICATION SCHEDULE 

A. Glass types for the various locations shall conform to the following schedule: 

1. Exterior Locations: 

Windows of heated or cooled spaces, unless otherwise noted 
Windows of unoccupied spaces, typical 
Entrance doors 
Window wall lites 
Sliding glass doors 
Door lites 

2. Interior Locations: 

Windows, 18 inches above floor, typical 
Windows and window wall lites within 18 inches of floor 
Entrance doors 
Door lites 
Sound windows and door lites 
View window glass in hydraulic structures 

3.3 PREPARATION 
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A. Preparation work such as priming and cleaning shall be done with materials and procedures specified 
in the printed recommendations of the manufacturer. Surfaces shall be dry and free from dust, 
di1t, and film. All priming shall be completed and thoroughly dr:ied before glazing. 

B. Glazing channels and other framing members shall be thoroughly cleaned to receive glass, 
immediately before glazing. Coating which are not firmly bonded to substrates shall be 
removed. Lacquer shall be removed from metal surfaces where elastomeric sealants are indicated 
for use. 

3.4 INSTALLATION 

A. Glass shall be protected from edge damage during handling and installation; use a rolling block in 
rotating glass units to prevent damage to glass comers. Glass shall not be impacted against metal 
framing. Suction cups shall be used to shift glass units within openings; pry bar shall not be 
used to raise or drift glass. Glass shall be rotated with flares or bevels along one horizontal edge 
which would occur in vicinity of setting blocks so that these are located at top of opening. 

B. Concealed edges of glass shall be clean, straight cut, and free from chips and fissures. All glass 
shall be shop-cut, with proper allowance of size for installed lite. Allow for maximum grip on all 
edges. Glass shall be set with equal bearing on entire width of pane. Nipping glass on the job site 
will not be allowed. Remove from project and dispose of glass units with edge damage or other 
imperfections of kind that, when installed, weakens glass and impairs performance and 
appearance. 

C. Weather and Temperature Limitations: No WORK of this Section shall be performed in damp, 
foggy, or rainy weather. WORK shall not proceed unless temperatures are within manufacturer's 
printed recommendations. 

D. Units of glass shall be set in each senes with unifonnity of pattern, draw, bow and similal' 
characteristics. 

E. Glazing Beads: Glass in glazing beads or channels shall be in accordance with 
manufacturer's printed installation instructions. Materials shall not be stretched. 

F. Metal Glazing Beads: Where metal glazing beads or stops occur and where vinyl glazing beads are 
not used, the glass shall be set on setting blocks and be completely bedded in glazing compound. 
Metal glazing beads furnished by the manufacturer shall be installed in accordance with 
manufacturer's printed instructions. Compound shall be trimmed flush to sight line. 

G. Gasket Glazing: Glass set in a reglet with gasket glazing shall be set on glazing tape. All voids 
around the perimeter and between glass and stop shall be filled with glazing compound to provide 
completely watertight installation. Tape and compound shall be trimmed flush to sight line. 

H. Sealant Application: Sealant shall be applied on the inside glass surface below the glazing 
bead. The void below vinyl to bottom of glazing reglet shall be filled to maintain a weathe1tight 
seal. 

I. Compressible filler rods or equivalent back-up material shall be provided as 
reconunended by sealant and glass manufacturers to prevent sealant from extruding into glass 
cham1el weep systems and from adhering to joints' back surface as well as to control depth of 
sealant for optimum performance, unless otherwise indicated. 

2. Sealants shall be forced into glazing channels to eliminate voids and to ensure complete 
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"wetting" or bond of sealant to glass and channel surfaces. 

3. Exposed surfaces of sealants shall be tooled to provide a substantial "wash" away from 
glass. Pressurized tapes and gaskets shall be installed to protrude slightly out of channel to 
eliminate dirt and moisture pockets. 

I. Setting blocks of proper size shall be installed in sill rabbet, located one quarter of glass width 
from each comer, but with edge nearest comer not closer than 6 inches from corner, unless 
otherwise required. Blocks shall be set in a thin course of sealant which is acceptable for 
heel bead use. 

J. Spacers shall be provided, inside and out, of correct size and spacing to preserve required face 
clearances, for glass sizes larger than 50 united inches (length plus height), except where gaskets 
or glazing tapes with continuous spacer rods are used for glazing. 1/8-inch minimUlll bite of spaces 
shall be provided on glass and thickness equal to sealant width shall be used, except with sealant 
tape, thickness shall be employed which is slightly less than final compressed thickness of tape. 

K. Edge blocking shall be provided to comply with requirements of 1·eferenced glazing 
standard, except where otherwise required by glass unit manufacturer. 

L. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on 
opposite side, adequate anchorage shall be provided to ensure that gasket will not "walk" out when 
installation is suqjected to movement. 

M. Wedge-shaped gaskets shall be miter-cut at comers and gaskets shall be installed in manner 
recommended by gasket manufacturer to prevent pull away at corners; seal corner joints and butt 
joints with sealant recommended by gasket manufacturer. 

N. View Window Watertightness: The CONTRACTOR shall coordinate the WORK of all trades 
to ensure view windows in the hydraulic structures are watertight. The glazing gaskets at view 
window shall have comers vulcanized. Glass shall be set into a full sealant setting bed to prevent 
water from reaching laminations and causing delamination. 

0. Safety Markings: Glass, glazing panels, and glazing shall be protected by markings or devices 
which clearly indicated the presence of glass to other workers and materials handlers. Taping or 
marking which would cause a permanent stain on the glass shall not be used. Labels shall remain 
on the glass until final cleaning. 

3.5 TESTING 

A. After installation is complete, all exterior glazing, except for aluminum entrance doors, shall be 
given a leak test by flooding the installed surfaces from bottom to top, using 3/4-inch minimUlll 
hose with nozzle. 

3.6 ACCEPTANCE AND CLEANING 

A. Glass shall be protected from contact with contaminating substances resulting from 
construction operations. If contaminating substances come into contact with glass, they shall be 
removed immediately by method recommended by glass manufacturer. 

B. Glass surfaces adjacent to or below exterior concrete and other masonry surfaces shall be examined 
at frequent intervals during construction, but not less often than once a month, for build-up of dirt, 
sc1U11, alkali deposits or staining. When examination reveals presence of these forms of residue, 
they shall be removed by a method reconmiended by glass manufacturer. 
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C. Glass which is broken, chipped, cracked, abraded or damaged m other ways during 
construction period shall be removed and replaced. 

D. Not more than 4 days prior to final acceptance of the WORK, nonpermanent labels shall be 
removed and the surfaces shall be cleaned. Glass shall be washed on both faces by method 
recommended by glass manufacturer. 

** END OF SECTION ** 
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SECTION 09100 METAL SUPPORT ASSEMBLIES 

PART I-GENERAL 

1.1 APPLICATION 

A. This Section includes the following: 

1 . Metal studs and furring for support of gypsum board. 

2. Suspended framing system for interior suspended ceilings. 

3. Provision of backing for interior items to be attached to gypsum board and metal 
studs. 

1.2 REFERENCES 

A. General 

1. The publications listed below form a part of this Section to the extent referenced. 

2. Where a date is given for reference standards, that edition shall be used. Where no 
date is given for reference standards, the latest edition available on the date of the 
Notice Inviting Bids shall be used. 

B. American Society for Testing and Materials (ASTM) 

1. ASTM A446, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) by 
the Hot-Dip Process, Structural (Physical) Quality. 

2. ASTM A525, Standard Specification for General Requirements for Steel Sheet, 
Zinc-Coated (Galvanized) by the Hot-Dip Process. 

3. ASTM A568, Standard Specification for Steel, Sheet, Carbon, and High-Strength, 
Low-Alloy, Hot-Rolled and Cold-Rolled, General Requirements for. 

4. ASTM A641, Standard Specification for Zinc-Coated (Galvanized) Carbon Steel 
Wire. 

5. ASTM A653, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or 
Zinc-Iron Alloy-Coated (Galvanized) by the Hot-Dip Process. 

6. ASTM C645, Standard Specification for Non-Load (Axial) Bearing Steel Studs, 
Runners (Track), and Rigid Furring Channels for Screw Application of Gypsum 
Board. 

7. ASTM C754, Standard Specification for Installation of Steel Framing Members to 
Receive Screw-Attached Gypsum Board. 

C. California Building Code, (CBC) 

D. Gypsum Association (GA): GA 203, Installation of Screw-Type Steel Framing Members to 
Receive Gypsum Board. 
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1.3 SYSTEM DESCRJPTION 

A. Design Requirements 

1. Metal stud framing system for interior walls and ceilings and with gypsum board 
specified in Section 09250. 

2. Plumb, true, straight and rigid framing for support of attached materials. 

3. Design system to accommodate construction tolerances, deflection of building 
structural members, support of attached materials and clearances of intended 
openings in accordance with CBC. 

4. Gypsum board ceilings shall not support materials or building components other 
than grilles, light fixtures, small electrical conduits and small ducts. Such 
components shall be supported by supplemental framing which is supported by 
main runners. No vertical loads other than gypsum board dead load shall be 
applied to cross-fiming. 

1.4 SUBMITTALS 

A. Shop Drawings: Submit shop drawings indicating component details, framed openings, 
anchorage to structure and accessories or items required of other related work. Include 
shop drawings for backing plates for cabinets, grab bars and other wall mounted items. 

1.5 QUALITY ASSURANCE 

A. Perform work in accordance with GA 203 and ASTM C754, governing laws, building code 
requirements, manufacturer's printed recommendations and United States Gypsum 
Company, "Good Design Practices" systems folder SA-923. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Storage and Protection 

1. Deliver materials to job site and store in ventilated dry locations. If materials are 
stored outdoors, stack materials off the ground, supported on a level platfom1, and 
fully protected from the weather. 

2. Handle materials carefully to prevent damage. Remove damaged items and provide 
new items. 

PART 2-PRODUCTS 

2.1 MANUFACTURER 

A. Acceptable Manufacturers 

1. Steel Framing and FulTing: Gold Bond Building Products Div., National Gypsum 
Co.; Clark Steel Framing; Dietrich Industries, Inc., or equal. 

2. Grid Suspension Assemblies: Chicago Metallic Corp.; USG Interiors, Inc.; 
National Rolling Mills Co., or equal. 
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2.2 STEEL FRAMING FOR PARTITIONS 

A. Studs: C-shaped, ASTM C645, with galvanized coating ASTM A525, G-90; non-load 
bearing rolled steel, channel shaped, punched for utility access. 

1. Width: As indicated. 

2. Thickness: 18 gauge throughout, unless otherwise indicated. 

3. Tracks: Match stud grade. 

4. Spacing: 16 inches on center throughout. 

B. Deflection Tracks: Manufacturer's standard top runner designed to prevent cracking of 
gypsum board applied to interior partitions resulting from deflection of the structure above 
fabricated from steel sheet complying with ASTM A653 or ASTM A568. Thickness as 
indicated for studs and width to accommodate depth of studs and of the following 
configuration: 

1. Top Runner with Slotted Flanges: 2-1/2 inch deep flanges with slots 1 inch on 
center. 

2. Product: Metal-Lite, Inc.; Sliptrack Systems, or equal. 

C. Furring and Bracing Members: Same material and finish as studs, thickness to suit purpose. 

D. Steel Rigid Furring Channels: ASTM C645, hat shaped, depth of 7/8-inch, and minimum 
thickness of base (uncoated) metal as follows: 

1. Thickness: 0.0179-inch, unless otherwise indicated. 

2. Protective Coating: ASTM A653, G 40 hot-dip galvanized coating. 

E. Hat Shaped Furring Channels: Galvanize, 25-gauge roll fonned for screw type 
application of gypsum board. Slotted RC-1 single or RC-2 double leg resilient channels 
where required for acoustical isolation, solid hat channels for use elsewhere. Dale; Gold 
Bond; or equal. 

F. Z-Fmring Members: Manufacturer's standard Z-shaped furring members with slotted or 
nonslotted web, fabricated from steel sheet complying with ASTM A653 or ASTM A568; 
with a minimum base metal (uncoated) thickness of 0.0179-inch, face flange of 1-1/4 inch, 
wall-attachment flange of 7/8-inch, and of depth required to fit insulation thickness 
indicated. 

G. Trussed steel studs and runner track for plaster on wire tied metal lath. Manufacturers shall 
be United States Gypsum; National Gypsum; or equal. 

1. Studs: Each flange consist of two 7-gauge steel wire rods, web consists of a 7-
gauge steel wire rod run in a zigzag diagonal fashion between flanges so that it 
passes between and is welded to the double rod flanges at 6-inch on center. Weight 
485 lbs per 1000 linear foot. Use 4-inch-deep studs with a corrosion resistant 
finish unless other depths are shown or required to match existing work. Provide 
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matching 24-gauge studs shoes for attaching each end of stud to runner track 

2. Runner track: Formed from corrosion resistant steel. Width and profile shall 
match the stud shoes. 

H. Stiffening Channels: Cold-rolled steel, %-inch x 16 gauge, weighing 0.3 pounds per 
lineal foot, meeting ASTM material specifications for structural steel and referenced 
standards from the California Building Code 2007. 

I. Adjustable Wall Furring Brackets: 20-gauge galvanized steel with serrated edges. 

J. Fasteners: Galvanized, GA 203, self-drilling, self-tapping screws. 

K. Metal Backing Plates 

1. Type A (Light Loads): Galvanized steel strap, 14 gauge. Up to 100 lbs/foot of 
backing allowed. 

2. Type B (Heavy Loads): Stud runner track, 20 gauge, welded to continuous 6 inch 
by 14 gauge plate as indicated. Up to 200 lbs/foot of backing allowed. 

L. Anchorage Devices: Provide drilled in anchors. Powder driven fasteners will not be 
approved. 

M. Wedge Anchor Bolts: Special machine bolts with built-in expanding wedge in size required 
but not less than 3/8-inch x 3-inch: Phillips Red Head Wedge Anchors type WS; Expansion 
products Wei-it standard expansion anchor bolts; or equal. 

N. One-piece deformed spring steel drive anchor 1-1/4-inch minimum diameter, 1-1/2-inch 
minimum embedment in concrete, 2,000-lb. holding strength; RAWL-Drives; Buildex; or 
equal. 

2.3 LATERAL BRACING ASSEMBLY MATERIALS 

A. Compression Strut: I-inch EMT or larger steel tubing or "C" stud selected such that 1/r is 
200 or less. 

B. Connector: Flatten end of EMT and provide 3/8-inch machine bolt to connect each end or 
provide set screws type EMT to threaded box connector with double lock nuts. Provide 11-
gauge x 2 x 6-inch angle at top attached to structural deck above with two 1-3/8-inch anchor 
bolts. 

C. Strut Support Bracket: Custom made 11-gauge fonned steel. Attach to EMT with 3/8-inch 
stove bolt. 

D. Turnbuckles: 1/4-inch-diameter threaded forged steel eye bolt each end, forged steel bodies, 
hot galvanized finish. 

2.4 STEEL FRAMING COMPONENTS FOR SUSPENDED AND FURRED CEILINGS 

A. General: Provide components of sizes indicated but not less than that required to comply 
with CBC and ASTM C754 for conditions indicated. 
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B. Wire for Hangers and Ties: ASTM A641, Class I zinc coating, soft temper, with gauge in 
accordance with CBC. 

C. Angle-Type Hangers: Angles with legs not less than 7/8-inch wide, fanned from 0.0635-
inch thick galvanized steel sheet complying with ASTM A446, G90 Coating Designation, 
with bolted connections and 5/16-inch diameter bolts. 

D. Channels: Cold-rolled steel, 0.0598-inch minimum thickness of base (uncoated) metal and 
7/16-inch wide flanges, and as follows: 

1. Carrying Channels: 1-1/2 inches deep, 1.12 pound/foot minimum, hot rolled. 

2. Furring Channels: 7/8-inch deep, 26 gauge, galvanized hat sections at 24 inches 
maximum center to center. 

3. Finish: ASTM A525, G60 hot-dip galvanized coating for framing for exterior 
soffits. 

E. Steel Studs for FulTing Channels: ASTM C645, with flange edges bent back 90 degrees and 
doubled over to fonn 3/16-inch minimum lip (return), minimum thickness of base 
(uncoated) metal and minimum depth as follows: 

1. Thickness: 0.0179 inch, unless otherwise indicated. 

2. Depth: 1-5/8 inch, unless otherwise indicated. 

3. Protective Coating: ASTM A525, G40 hot-dip galvanized coating for framing for 
exterior soffits and ceiling suspension members in areas within 10 feet of exterior 
walls. 

2.5 MISCELLANEOUS MATERIALS 

A. Acoustical Sealant: As specified in Section 07920. 

B. Galvanized Finish Touch-Up Coating: Liquid zinc compound that bonds electrochemically 
to iron, steel and aluminum, as manufactured by ZRC Chemical Products, "ZRC Cold 
Galvanizing Compound", or equal. 

2.6 FINISHES 

A. Galvanized Surfaces: Where galvanizing is removed by welding or other assembly 
procedures, clean area of any foreign matter by wire brushing and metal conditioner 
recommended by galvanized finish touch-up manufacturer. Apply galvanized touch-up 
coating by brush or spray with minimum coverage of 1.4 mils, dry film. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas to receive metal support framing systems and verify the follov,,ing: 

1 . Installation of building components located in walls is complete. 

2. Backing plates are properly located for support of wall hung items. 

Pump Station 2 Power Reliablilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

417 I Page 



B. Beginning of installation means installer accepts existing conditions. 

3.2 PREPARATION 

A. Ceiling Anchorages: Coordinate installation of ceiling suspension systems with installation 
of overhead structural assemblies to ensure that inserts and other provisions for anchorages 
to building structure have been installed to receive ceiling hangers that will develop their 
fi1ll strength and at spacing required to support ceilings. 

1. Furnish concrete inserts and other devices indicated to other trades for installation 
well in advance of time needed for coordination with other constmction. 

3.3 COORDINATION 

A. Coordinate layout with other trades having work within, adjacent to or penetrating walls or 
ceilings. 

B. Coordinate with other trades for furnishing of blocking, backing, and special anchors for 
installation under this Section. 

C. Coordinate with trades responsible for :furnishing access panels, mechanical equipment and 
electrical fixtures. 

3.4 INSTALLING STEEL FRAMING FOR PARTITIONS 

A. Stud Partitions - Typical 

B. Accurately lay out work to provide plumb, straight-in-plane surfaces in the proper location 
and square with plan grid lines. 

C. Vertical surface tolerance for alignment and plumb: 1/8-inch maximum variation in 10 feet 
from a flat, plumb, straight surface and 1/4-inch overall in entire length or height of wall. 

D. Attach nmners to concrete with 3/8-inch x 3-inch drilled wedge anchor bolts or 318inch x 2-
inch, spaced 16-inch on centers maximum. Use washer under head of fasteners. Power 
actuated fasteners NOT PERMITTED. 

E. Attach studs to adjoining masonry or concrete walls with 3/8-inch x 3-inch drilled wedge 
anchor bolts, spaced 32-inch on centers maximum. 

F. Space studs maximum 24-inch on centers. Studs to be continuous from floor to strnctural 
ceiling roof or floor above unless shown otherwise. Screw all studs to both sides of bottom 
and top runner tracks. 

G. Where studs are continuous from floor to structural members above, use gusset deflection 
track or the nested deflection track at top. Screw attach stud to top runner. 

H. Where ceiling abut walls provide horizontal "C" stud bridging cut in between and screwed 
to studs at top edges of drywall so that drywall can be screwed along top edge at 8-inch 
centers to bridging. 

I. At Doors and Openings 

1. Use double 18-gauge studs each side of openings. Run both studs to building 
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structure above ceiling. 

2. Install a header made of 18-gauge runner track over openings. Cut flanges and bend 
web up 90 degrees at each end. Screw or weld to trim studs with two fasteners per 
side. Install jack studs over openings. Install 3/4-inch stiffening channel in stud and 
jack stud cutouts over opening extending through the second regular stud on each 
side of the opening. 

3. Install hollow metal frames by attaching 14-gauge steel floor plates welded to trim 
flange with two 3/8-inch x 3-inch wedge anchor bolts per jamb into concrete :floor. 
Weld or screw trim studs to jamb anchor clips; attach header channel to head anchor 
clips. 

4. Install continuous horizontal 3/4-inch or 1-1/2-inch stiffener channels to fit snugly 
in stud lmockouts at 4 feet on centers vertically and within 2 feet of top of studs. 
Overlap channels 8 inches minimum at end joints and wire tie in two locations with 
double strands of 16-gauge galvanized wire. 

J. Use 18-gauge studs or heavier for all exterior walls if required or recommended by 
manufacturer for partitions over 10 feet high and for all partitions having lath and plaster 
finish or ceramic tile finish. Use 20-gauge studs for partitions 10 feet or less in height 
finished with gypsum board. 

K. At partition intersections, attach studs to each other with type S-12 screws spaced 32 inches 
on centers maximum. 

L. Frame each side of openings for access panels with a double 20-gauge stud. Install 20-gauge 
header at top and bottom of opening. Attach header to side studs by cutting flanges of 
header and bending web 90 degrees. 

M. Install concealed-in-wall backing furnished by other trades for the support of equipment 
attached to walls. 

N. Provide 16-gauge steel backing plates or solid 2-inch-thick wood backing fire retardant 
treated per ASTM standard E 84-84 to receive all other items attached to walls unless other 
backing is called for. All backing plates shall be attached to a stud at each end. 

0. Backing in Stud Partitions or Furring 

1 . Verify that any pre-drilling of backing and attachment of spacers to prevent 
cmshing of attached material is done prior to application of attached material. 

2. If it is detennined by the ENGINEER that backing was not provided for any items 
as required, the CONTRACTOR shall remove the finish materials; install backing 
and shall patch and refinish surface to match adjacent area and surface at no 
additional cost to the City. 

P. Installation Tolerances: Install each steel fra1ning and furring member so that fastening 
surfaces do not vary more than 1/8-inch from plane of faces of adjacent framing. 
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3.5 INSTALLING STEEL FRAMING FOR SUSPENDED AND FURRED CEILlNGS 

A. Suspend ceiling hangers from building structural members and as follows: 

1. Hangers shall be saddle-tied around main runners to develop full strength of 
hangers. 

2. Cross-furring shall be saddle-tied to main runners with I su.and of No. 16 or 2 
strands of No. 18 gauge tie wire. 

3. Main runners shall be spliced by lapping and interlocking .flanges 12 inches 
minimum and tying near each end with double loops of No. 16 gauge wire. 

4. Cross-furring shall be spliced by lapping and interlocking the pieces 8 inches 
minimum and tying near each end with double loops of No. 16 gauge wire. 

5. Fasten hanger wires with not less than 3 tight turns. Fasten bracing wires with 4 
tight turns. Make all tight turns within a distance of 1-1/2 inches. Hanger or 
bracing wire anchors to the structure shall be installed in such a manner that the 
direction of the wire aligns as closely as possible with direction of the forces acting 
on the wire. 

a. Wire turns made by machine where both strands have been defonned or 
bent in wrapping can waive the 1-1/2 inch requirement,, but the munber of 
turns shall be maintained, and be as tight as possible. 

6. Separate all ceiling hanging and bracing wires at least 6 inches from all unbraced 
ducts, pipes, and conduit. It is acceptable to attach light\¥eight items, such as single 
electrical conduit not exceeding 3/4-inch nominal diameter to hanger wires using 
connectors acceptable to authorities having jurisdiction. 

7. When drilled-in concrete anchors are used in reinforced concrete for hanger wires, 1 
out of 10 shall be field tested for 200 pounds of tension. When drilled-in concrete 
anchors are used for bracing wires, 1 out of 2 shall be field tested for 440 pounds in 
tension. Shot-in anchors in concrete are not permitted. 

8. Provide trapeze or other supplementary support members at obstructions to main 
hanger spacing. 

9. Provide additional hangers, struts or braces as required at all ceiling breaks, sof-fits 
or discontinuous areas. 

10. Hanger wires that are more than 1 in 6 out of plumb shall have counter-sloping 
wires. 

B. Light Fixture Support 

1. Recessed or drop-in light fixtures shall be suppmied directly by main rmmers or by 
supplemental framing which is supported by main rullllers. 

2. Surface mounted fixtures shall be attached to main nmner by positive clamping 
device made of material with a minimum of 14 gauge. Rotational spring catches do 
not comply. 
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3. Light fixtures, HV AC diffusers, speakers, etc., shall have minimum 2 wires at 
opposite ends for support if ceiling should fail during seismic fault. 

C. Installation Tolerances: Install steel framing components for suspended ceilings so that 
cross-furring members or grid suspension members are level to within 1/8-inch in 12 feet as 
measured both lengthwise on each member and transversely between parallel members. 

3.6 WALL FURRING 

A. Provide "Z" furring system to secure insulation and gypsum board to masonry or concrete 
walls. Install in accordance with USG Gypsum Constmction Handbook, cunent edition. 
Run "Z" furring channels vertically spaced as required to accommodate insulation but not 
over 24 inches on center: Attach "Z" furring channels to concrete or masonry walls with 
1/4-inch-diameter deformed drive anchors spaced as recommended by "Z" furring channel 
manufacturer. Shim between channels end wall as required to achieve a flat, straight plumb 
surface. 

B. Where furring of uneven or out of plumb wall is required or where a chase space is required 
between wall and finish fur by using one of the following systems: 

1. Freestanding furring employing 1-5/8-inch studs at 16 inches centers for walls up to 
12 feet high in steel runner channels at the bottom and top of the wall. Brace studs 
IO feet and higher in the center with adjustable wall furring brackets. 

2. Hot shaped furring channels nm vertically at 16-inch centers wire tied to horizontal 
3/4-inch cold rolled stiffener cham1els spaced 6 inches from the top and bottom of 
the wall and at 3 feet maximum centers. Attach 3/4-inch cold rolled channels to 
concrete or masonry wall with adjustable wall furring brackets at each end and at 4 
feet maximum centers. 

3.7 LATERAL BRACING ASSEMBLIES 

A. Space lateral bracing assen1blies at 12 feet on center in each direction starting about 6 feet 
from ceiling perimeter. Maximum ceiling area per bracing assembly: 144 square feet. 
Lateral bracing assemblies are required if any dinlension of a room or space exceeds 12 
feet.. 

B. At each compression strut bracket install 4 diagonal, 8-gauge bracing wires arranged to form 
four right angles in plan and a 45 degree angle (not less than 30 degrees nor more than 50 
degrees from the horizontal) with the plane of the ceiling. Attach bracing wires to concrete 
slab above steel decking with 3/8-inch x 3inch wedge anchor bolts with eye bolt head. Each 
bracing wire shall contain a turnbuckle for tensioning. 

C. Attach compression stmt top connector to concrete slab above steel decking with steel angle 
and two 3/8-inch x 3-inch wedge anchor bolts. 

D. Attach bracing wires with triple twist tie. Wires to be straight and free of kinks. Use double 
nut on EMT connector or similar device for final height adjustment at compression strut. 
Use turnbuckle in each diagonal bracing wire for final tensioning. Adjust all four bracing 
wires in each lateral bracing assembly to have equal tension of at least 10 lbs. 

3.8 REPAIRS 

A. Replace all defective work including: 
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1. 

2. 

3. 

4. 

Bent or kinked framing members. 

Alignment tolerances exceeding those specified. 

Variations in true plane exceeding specified tolerances. 

Other defects affecting the quality and appearance of the work. 

END OF SECTION 
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SECTION 09200 - LATHING AND PLASTERING 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing lathing, plastering, stucco, and all related 
work, complete. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

1. Section 07600 Flashing and Sheet Metal 
2. Section 07920 Sealants and Caulking 

1.3. CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. Federal St)ecifications: 

FF-N-105 

QQ-W-461 

SS-C-161 

UU-B-790 

2. Commercial Standards: 

ASTMC5 

ASTMC28 

ASTMC37 
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ASTMC61 

ASTMC 150 

ASTMC206 

ASTMC 841 

ASTMC842 

ANSI A 42.2, 3 

3. Trade Standards: 

Specification for Gypsum Keene's Cement 

Specification for Portland Cement 

Specification for Finishing Hydrated Lime 

Specification for Installation of Interior Lathing and 
Furring 

Specification for Application of Interior Gypsum 
Plaster 

P01tland Cement Plastering Standards 

"Lathing and Plastering Reference Specifications" as compiled by the California 
Lathing and Plastering Contractor's Association (CLPCA). 

"Handbook for Ceramic Tile Installation" (HCTI) by the Tile Council of America. 

4. Manufacturers' Standards: In addition to the standards listed above, the lathing and 
plastering products and their installation shall be in accordance with the manufacturer's 
published recommendations and specifications. 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

I. Samples: Samples of integral color exterior plaster shall be submitted for color 
selection. When requested by the CONSTRUCTION MANAGER, a 12-inch by 12-
inch sample panel of exterior cement plaster in the selected color(s) shall be submitted 
for approval. Samples of metal lath, metal furring devices, trim, and plastering 
accessories shall be submitted for approval. 

2. Manufacturer's Information: Manufacturer's literature, specifications, installation 
instructions, technical data, and general recommendations for the lathing and plastering 
materials shall be submitted. Fastening instructions shall be submitted for securing trim 
items to framing. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Manufactured products shall be delivered m original, unbroken, 
packages, containers or bundles bearing the name of the manufacturer. 

B. Storage: All products shall be carefully stored as recommended in the Trade Standards in an 
area that is protected from deleterious elements. Storage shall be in a mallller that will prevent 
damage to the products or marring of their finishes. 

PART 2 --PRODUCTS 
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2.1 PLASTER MATERIALS 

A. General: The materials for lath and plaster work shall conform to the applicable requirements 
of ASTM C 841 and ASTM C 842 and as specified herein. 

1. Cement for Portland cement plaster shall be Type I Portland cement as specified in 
ASTMC 150. 

2. Integral colored finish coat plaster shall be factory-prepared, colored plaster, "Finish 
Coat Portland Cement (Stucco)," complying with ASTM C 150. 

3. Keene's cement plaster shall be a high-strength, white, gypsum plaster used with 
finish lime putty for extremely hard, dense surfaces conforming to ASTM C 61, and 
Federal Specifications SS-C-161, Type 1. 

4. Lime or hydrated lime shall conform to ASTM C 206 and quicklime shall conform to 
ASTM C 5. Lime putty shall weigh no less than 33 lb/cu ft and shaU be made of 
hydrated lime or quicklime. 

5. Bonding agents, conforming to ASTM C 631, shall be non-water-deteriorating, non­
oxidizing, non-crystallizing, liquid, resinous water-emulsion designed for exterior use. 
The bonding agent shall provide a pem1anent bond for gypsum, lime putty, cement, or 
acoustical plaster finishes to gypsum, cement plaster, concrete, masonry, wood, or steel, 
whether the surfaces are painted or unpainted, old or new, damp or dry. It shall be free 
from any tendency to harden or craze crack. It shall be non-toxic, vermin proof, and non­
combustible. Bonding agents shall be certified to be non-deteriorating as shown by 
minimum 2 year controlled laboratory test. 

6. Gypsum plaster shall conform to ASTM C 28. 

7. Finish coat sand for exterior cement plaster finish coat shall be No. 30. Sand for 
interior cement plaster finish coat shall be No. 200. 

B. Exterior Plaster: Exterior plaster surfaces shall be a combination of Portland cement scratch 
and brown coats and prepared integral colored finish coat. Thickness of exterior plaster shall be 
not less than 7/8-inch. Exterior cement plaster over concrete block shall be not less than 1/2-
inch thick and shall consist of a bonding agent applied to wall, application of a Portland 
cement scratch coat, and application of a prepared, integral- colored finish coat. Color to 
match existing. 

C. Backing: Plaster backing for tile work shall be Portland cement scratch coat with surface cross­
scratched to provide adequate bond. All membranes, metal lathing, and accessories shall be not less 
than that specified within HCTI system W 231-87 and W 241-87. Welded wire fabric lath shall be 
used as backing behind tile work. 

D. Interior Plaster: Interior plaster materials shall conform to the following requirements: 

1. Interior cement plaster shall be not less than 7/8-inch thick and shall be Portland 
cement plaster for the scratch, brown, and finish coats. 

2. Interior Keene's cement plaster shall be not less than 7/8-inch thick and shall be 
Keene's cement plaster over (scratch and brown) coats of gypsum plaster. 
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3. Interior gypsum plaster shall be 3/8-inch thick gypsum lath and 1/2-inch thick gypsum 
plaster finish coat. 

2.2 METAL LATH AND WIRE PRODUCTS 

A. Rib Lath: Rib lath shall be 3 .4 lb/sq yd with 3/8-inch metal rib and shall be expanded from 
copper-bearing-steel and coated with rust-inhibitive paint after fabrication or shall be 
galvanized. Rib lath shall be galvanized when used for exterior conditions and at locations with 
moisture, high humidity and at water holding areas. 

B. Flat (or Self-Furring) Diamond Mesh: Flat or self-furring diamond mesh shall be 3.4 lb/sq yd 
and shall be expanded from copper-bearing steel sheets either coated with rust-inhibitive paint or 
hot-dip galvanized after fabrication. Flat ( or self-furring) diamond mesh shall be hot-dip 
galvanized mesh when used for exterior conditions and at locations with moisture, high humidity 
and at water holding structures. 

C. Welded Wire Fabric: Welded wire fabric, with backing, shall be fabricated from minimmn 16-
gauge galvanized wire, with openings not to exceed 2-inch by 2-inch, and welded at all 
intersections. Backing shall comply with Federal Specifications UU-B-790. 

D. Paper Backing (Weather-Resistive Barrier): Paper backing for use as a weather- res1st1ve 
barrier with metal plaster bases shall comply with UBC Standard 17-1, Class B. It shall be either 
Building Paper or Vegetable Fiber which is waterproofed, water repellent, and fire resistant and 
of the style and grade applicable or specified for the intended use. Paper shall be securely held in 
place by or attached to the metal plaster base. Paper shall pemut full 1/8-inch plaster embedment, 
for not less than 1/2 of the total length of the wire strands and 1/2 of the total weight of the metal. 

E. Where not otherwise indicated, installer shall comply with MLSFA "Technical Bulletin 101" and 
ASTM C 841 for selection of metal lath for each application indicated. 

2.3 GYPSUM LATH 

A. Gypsum lath, either perforated or plain, shall conform to ASTM C 3 7. 

1. Perforated gypsum lath shall be l/2-inch thickness, unless otherwise specified or 
shown. 

2. Type "X" plain gypsum lath for fire rated construction shall be 1/2-inch thick, unless 
otherwise specified or shown. 

2.4 ACCESSORIES 

A. Metal and welded wire shapes used as base screeds, casing beads, ventilating screeds, weep 
screeds, control joints, etc., shall be of such size and dimension as to provide for the full required 
plaster thickness. Accessories shall be fabricated of minimum 24-gauge galvanized steel or 
minimum 19-gauge galvanized wire. 

1. Comer beads, control joints, and ventilating expansion screed with short or expanded 
flanges shall be fabricated from minimum 24-gauge galvanized steel. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

426 I Page 



2. Drip screed or weep screed and casing beads shall be fabricated from minimum 24-
gauge galvanized steel. 

3. Expansion joint trim shall be as indicated hereinafter. 

4. External comer reinforcement for Portland cement plaster applications shall be 
fabricated either from large-opening, expanded metal or from welded, minimum 18-
gauge, copper-bearing wire and shall be galvanized after fabrication. 

5. Extruded aluminum vent screeds and reveal shall be as specified or shown. 

2.5 SUSPENSION SYSTEM 

A. Channels: Channels shall be hot-rolled or cold-rolled steel, free of rust, and shall be 
provided with a corrosion-resistant protective coating. Channels shall be of the size set forth in 
the UBC for span and load imposed. Furring cham1els for gypsum board construction shall be as 
specified in Section 09250. 

B. Tie Wire and Clips: Tie wire and/or clips used for attaching lath to supports and for 
securing cross furring to primary members, shall be galvanized, soft-aimealed steel wire, and the 
weight of galvanizing shall be not less than Class 1 as set forth in Federal Specifications 
QQ-W-461. Tie wire gauges shall be as set f01th in the UBC. 

C. Hangers: Supporting hangers for main beams or mnners in suspended ceilings shall be steel 
hanger wire of gauges set forth in the UBC and Class 1 galvanized as set forth in Federal 
Specification QQ-W-461. 

2.6 MISCELLANEOUS MATERIALS 

A. Nails: Nails shall conform to Federal Specifications FF-N-105. 

B. Staples: Staples shall be USS 14-gauge, flattened, galvanized wire staples conforming to Federal 
Specifications FF-N-105. 

C. Unspecified Materials: Unspecified materials and fasteners shall meet or exceed the 
requirements of UBC and other referenced standards. In case of conflict, the most stringent 
requirements shall govern. 

2.7 MANUFACTURERS 

A. Products shall be of the following type and manufacture, or equal: 

1. Bonding Agent: "Weldcrete" by Larson Products Corporation; "Enco Weld" by Enco 
Products. 

2. Expansion Joint Trim: No. J-U-4 by Superior; No. 40 by Inryco. 

PART 3 -- EXECUTION 

3.1 GENERAL 
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A. 

B. 

Unless otherwise indicated, all exterior plaster shall be Portland cement, "Exterior Plaster." Where 
plaster is indicated at interior conditions such as kitchens, and toilet, it shall be Keene's cement 
plaster. \Vhere plaster is indicated at interior having wet, damp, or moist environments such as 
locker rooms, dressing areas, showers, wash areas, janitor areas, water process areas, and 
chemical areas, it shall be Portland cement plaster. 

The application and finishing of lath and plaster work shall conform to the applicable 
requirements of ASTM C 842 and ASTM C 841 and other referenced standards. 

3.2 INSTALLATION 

A. General: The applied methods procedures and materials shall be appropriate for job 
conditions such as temperature, humidity, ventilation, and surface type and condition and shall 
c01tfon11 to the requirements of the referenced specifications, codes, and standards. 

B. Metal Accessories: Metal accessories shall be set plumb, level, and true and shall be shimmed 
where necessary for a true, tight, and secure application. Corners shall be mitered and 
exposed joints shall be accurately and tightly fitted. Sections shall be installed in the maximum 
practical lengths and splices shall be held to a minimum. Corner beads and casing beads shall be 
securely fastened at spacings of not more than 12 inches. 

C. Tile Backing: All tiles shall be mortar set into a Portland cement plaster bacldng system of 
moisture backing system, welded wire fabric. lath, and Portland cement scratch and brown 
coat. 

D. Edges and Boundaries: All plaster surfaces shall be finished to metal casings, sheet metal 
shapes, or wood grounds. (Wood grounds may be used only where covered by other finish work.) 
Where joining other materials in locations exposed to view, the edges or boundaries of all 
plaster surfaces shall be finished with metal casing beads. 

3.3 CEILING SUSPENSION SYSTEM 

A. The ceiling suspension system shall be provided for plaster ceilings unless otherwise shown. 
The suspension system shall include all hangers, anchors, channels, wires, and furring to fonn a 
complete system that meets the requirements of the referenced specifications, codes, and 
standards. 

3.4 PLASTER FINISHES 

A. Exterior: Exterior (Stu.cco) plaster finish texture shall be float finish, as indicated in the 
referenced standards unless otherwise indicated. 

B. Interior: Interior plaster shall have a putty coat finish. 

C. Cement: Cement plaster shall be given a fine float finish. 

D. Keene's Cement: Keene's cement plaster shall have a smooth, putty coat finish. 

3.5 CUTTING AND PATCHING 

A. Cutting, patching, painting and repair of plaster shall be as necessary to accommodate other 
WORK and to restore cracks, dents and imperfections. Plaster WORK shall be repaired or 
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replaced as required to eliminate blisters, buckles, excessive crazing and check cracking, dry-outs, 
efflorescence, sweat-outs and similar defects, including areas of the WORK which do not 
comply with specified tolerances and where bond to the substrate has failed. 

B. Smooth-troweled finishes shall be sanded lightly to remove trowel marks and arrises. 

3.6 CLEANING AND PROTECTION 

A. Temporary protection and enclosures around other WORK shall be removed when the WORK 
is complete. Plaster residue shall be removed promptly from door frames, windows, and other 
surfaces which are not to be plastered. Floors, walls and other surfaces which have been stained, 
marred or otherwise damaged during the plastering WORK shall be cleanedandrepaired. \Vhen 
plastering WORK is completed, unused materials, containers and equipment shall be removed and 
floors cleaned of plaster debris. 

B. Installer shall advise CONTRACTOR of requirements for the protection of plaster from 
deterioration and damage during the remainder of the constmction period. 

- END OF SECTION -
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SECTION 09250 - GYPSUM BOARD 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing gypsum board over wood or light gauge metal framing 
and furring members, and providing ceiling suspension and furring systems for gypsum board 
ceilings wherever wood ceiling joists are not indicated, and all appurtenant work, complete. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance of 
this WORK. 

1. Section 07920 Sealants and Caulking 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as adopted 
by the City of San Diego Municipal Code: 

1. California Building Code 
2. California Fire Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. Federal Specifications: 

QQ-W-461 

2. Commercial Standatds: 

ASTMC36 

ASTMC208 

ASTMC475 

ASTM C 514 
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ASTMC630 

ASTMC645 

ASTMC754 

ASTMD2626 

3. Trade Standards: 

GA-203-71 (GypsumAssn.) 

GA-216-85 (Gypsum Assn.) 

GA-600-78 (Gypsum Assn.) 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

Specification for Water-Resistant Gypsum 
Backing Board 

Non-Load (Axial) Bearing Steel Studs, 
Runners (Track), and rigid Furring Channels for 
Screw Application of Gypsum Board 

Specification for Installation of Steel Framing 
Members to Receive Screw-Attached 
Gypsum Wallboard, Backing Board, or Water­
Resistant Backing Board 

Asphalt-Saturated and Coated Organic Felt 
Base Sheet Used in Roofing 

Installation of Screw-Type Steel Framing 
Members to Receive Gypsum Board 

Recommended Specifications for the 
Application and Finishing of Gypsum Board 

Fire Resistance Manual 

1. Manufacturer's literature, installation instructions, and samples of metal trim and 
furring devices. 

1.6 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery of Materials: Manufactured materials shall be delivered in original unbroken 
packages, containers, or bundles bearing the manufacturer's name and product description and rating. 

B. Storage: All materials shall be carefully stored in an area which is protected from deleterious 
elements in a manner recommended by the material manufacturer. Storage shall be in a manner that 
will prevent damage to the material and its finish. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Manufacturers' Standards: The gypsum board products shall be in accordance with the 
manufacturer's literature and published specifications for the products indicated. 

B. Labelling: Fire-rated materials shall bear testing agency labels and required fire classification 
numbers. 
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2.2 GYPSUM BOARD 

A. General: All gypsum board shall be fire-rated unless otherwise indicated. 

B. Gypsum Board: All gypsw11 board shall be 5/8-inch thick and provided with tapered edges unless 
otherwise indicated. 

1. Regular gypsum board shall conform to AS™ C 36, unless otherwise indicated. 

2. Fire-rated gypsum board shall conform to ASTM C 36, type "x", unless otherwise 
indicated. 

3. Water-resistant gypsum board shall conform to ASTM C 630, regular, type "x". 

4. Tile backing board shall be a Portland cement slurry, reinforced with fiber glass mesh and 
coated vinyl board. The board shall be not less than 1/2-inch thick and shall be designed for 
use behind tile. 

5. Sound deadening board shall conform to ASTM C 208 ( wood fiber) Class A. 

6. Foil backed gypsum board shall conform to ASTM C 36, type "x", with laminated foil on 
the back surface. 

2.3 TAPE AND COMPOUND 

A. Joint reinforcing tape andjoint compound shall conform to ASTM C 475. 

2.4 FASTENERS 

A. Nails shall confom1 to ASTM C 514, and shall be of the length recommended by the Gypsum 
Association referenced standards and the Uniform Building Code for various gypsum board 
thicknesses. Nails for nailing tile backing board to wood studs shall be 1- 1/4-inch galvanized 
roofing nails unless otherwise required by UBC, and board manufacturer. 

B. Screws shall be self-drilling, self-tapping, bugle head for use with power tools, length as 
reco1m11ended by Gypsum Association referenced standards and the Building Code. 

1. Type "S" for board to sheet metal application. 
2. Type "W" for board to wood application. 
3. Type "G" for board to board application. 
4. Type "S" or "S-12", 1-1/4-inch for tile backing board to metal studs application. 

C. Resilient channels shall be metal channels designed for use with sound wall construction. They shall 
be as recommended and approved by the gypsum board manufacturer and code. 

2.5 ADHESIVES 

A. Adhesives for fastening gypsum board to gypsum board shall be in accordance with the printed 
recommendations of the gypsum board manufacturer. 

2.6 ACCESSORIES 
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A. Metal trim, corner beads, edge, casing beads, and accessories shall be mJi1irnuaci1,1red from 
galvanized sheet steel tmless otherwise indicated and shall be manufacturer's standard products. 
Special shapes shall be provided where indicated. 

2.7 ACCESS PANELS 

A. Access panels shall be suitable for flush installation. Cylinder locks shall be provided where 
indicated. 

B. In fire-rated construction, both wall and ceiling access panels shall have a fire rating 
equivalent to the adjoining work. 

2.8 WATERPROOFMEMBRANE 

A. Waterproof membrane shall be asphaltic saturated 43 lb (vapor··ret.ar.der) membrane 
conforming to ASTM D 2626 Type 1, 25 lb/100 sq ft minimum or IO-mil polyethylene film 
membrane. 

2.9 MANUFACTURERS 

A. Products shall be of the following type and manufacture ( or equal): 

1. Tile backing board: United States Gypsum's "Durock Board"; Laticrete m:ternational's 
"Latipanel." 

2. Gypsum board: Laticrete International; National Gypsum Co.; United States Gypsum Co. 

3. Access Panel: Milcor "Type DW"; Boice "Type C." 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. Gypsum board installation and fire-rated gypsum board construction shall conform to 
applicable codes, reference standards, manufacturers printed reconunendatiom,, and Gypsum 
Association's printed recommendations. 

1. Gypsum board shall be applied first to ceiling and then to walls. Wall application shall be 
horizontal (right angles to framing), or vertical (parallel to framing), conforming to 
reference standards. 

2. All gypsum board shall be screw fastened to metal framing and fimmg, and/or nail or 
screw fastened to wood framing and f-lrrring. Fastener spacing shall be per reference 
standards. 

3. Multi-layer application shall be per reference standards indicated aruJl rn.anufacturer's 
recommendations. 

4. Resilient channels and multi-layer gypsum board shall be furnisl1ed, installed and 
constructed where sound walls are indicated. 
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5. Gypsum wallboard surface finish shall be three coat work. 

6. Installation of steel framing shall be in accordance with ASTM C 7 54 and UBC. 

B. Access panels shall be provided where indicated or where required for access to valves and 
equipment 

3.2 CEILING SYSTEM FIRE RATING 

A Where a fire rating is indicated, the complete ceiling system shall meet the requirements for the 
rating indicated. The system shall conform to governing codes and shall meet UL requirements 
for the approved system. 

3.3 INSTALLATION OF METAL ACCESSORIES 

A Metal edge trim shall be applied at all discontinued edges, where abutting with another 
material, and where indicated. Corner beads shall be applied at all exterior comers .. 

B. All metal accessories shall be set plumb, level, and tnie and shall be shimmed where 
necessary. The accessories shall be mitered at corners; exposed joints shall be accurately and 
tightly fitted. Sections shall be installed in lengths as long as practicable and splices shall be held 
to a minimum 

C. All accessories, trim, and beads shall be securely fastened to framing members. 

3.4 EDGE SEALING 

A All cut, broken, or exposed edges of moisture-resistant gypsum board shall be sealed with a sealer 
recommended in the printed standards of the gypsum board manufacturer. 

3.5 SURFACE FINISH 

A. All gypsum boardjoints shall be taped, and all joints, end trim, corner beads, fastener, and other 
depressions shall be treated with joint and fmishing compounds applied per manufacturer's 
printed recommendations for three coat work. 

B. The gypsum board shall be sanded smooth, dusted, and provided with a textured smooth sealer 
finish coat. 

C. Gypsmi1 board behind vinyl wall covering and wood paneling shall be left with a sanded, flush, 
and smooth fmish surface ready for painting. 

D. Gypsmn board at non-visible locations, such as within attics, shall be finished as required for fire 
protection. 

3.6 RECESSED LIGHT FIXTURES 

A Light fixtures, speakers, and other recessed items in rated ceilings shall be .. provided with 
gypsum board enclosures as required for rated ceiling system. 

3.7 ATTIC SEPARATIONS 

A. Gypsum board attic separations, with framing if necessary, shall be provided where shown and 
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shall be installed and taped per UBC. Access doors shall be self~closing, and. return air openings 
shall be equipped with fusible fire links and self-closures. 

3.8 TILE BACKING 

A. General: All tile at toilets, locker rooms, showers, laundries, wash areas, and wet or moist areas 
shall be mortar set. Tile backing board shall be installed behind all tile walls which are not 
indicated to have mortar set tiles. Backing board shall be installed per manufacturer's published 
instructions. 

B. Backing Surface Treatment: Gypsum drywall backing surfaces shall have all nails and screws 
recessed. Joints shall be taped and all joints, nail, and screw depressions shall be floated. 

C. Finish: The finish surface shall be a sanded, dusted, and smooth finish ready for 
application of finish material. Joints or any other irregularities of backing surfaces shall not be 
visible. 

D. Shower: Tile backing board at showers shall be installed over a waterproof membrane. 

3.9 CEILING SYSTEM 

A. The seismic restraint systems shall conform to code and shall be provided in all locations 
required by code. 

1. Ceiling systems shall be provided with diagonal bracing wires. Horizontal restraints 
shall be four No. 23-gauge wires secured to the main beams within 2 inches of the 
cross tee intersection and splayed 90 degrees from each other at an angle not 
exceeding 45 degrees from the plane of the ceiling. These horizontal restraint points shall 
be placed not more than 12 feet on center in both directions with the first point within 4 
feet from each wall. The restraint wire attachment to the supporting structure shall be 
adequate for the loads imposed. Side wall ties shall be provided where necessary. 

2. Ceiling system shall be provided with a vertical restraint system to resist seismic uplift 
movements. The system shall be vertical metal struts attached to the main channel, and 
fastened, secured and anchored to the underside of the structural system above. Restraint 
locations shall be not less than required by code and at horizontal restraint locations. 

B. Lighting fixtures, air diffusers, speakers and other embedments shall be coordinated to provide 
the ceiling design and to prevent interferences with the locations of the embedded items and the 
ceiling system. 

- END OF SECTION -
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SECTI0N09300-CERAMIC TILE 

PART 1-GENERAL 

1.1 SUMMARY 

A. Section Includes: All ceramic and patio tile work including marble thresholds, paper 
backing, cementitious tile backerboard mortar setting bed, grouting, waterproof 
menibrane, slip sheet, and expansion joint sealants. 

1.2 REFERENCES 

A. "Handbook for Ceramic Tile Installation," by the Tile Council of America (TCA). 

B. American National Standard Specifications for: 

1. AI08.l Glazed Wall Tile, Ceramic Mosaic Tile, Quarry Tile and Paver Tile 
Installed with Portland Cement Mortar 

2. A108.5 Ceramic Tile Installed with D1y-Set Portland CementM01tar or Latex -
Portland Cement Mortar 

3. Al08.6 Ceramic Tile Installed with Chemica.Resistant Water Cleanable Tile 
Selling and Grouting Epoxy 

4. Al 08.10 Installation of Grout in Tile Work 

5. Al 08.11 installation of Ceramic Tile or Other Hard Surfaces and Installation of 
Cementitious Backerboards 

6. Al 18.4 Latex - Portland Cement Mortar 

7. Al 18.6 CeramicTileGrouts 

8. Al37.l CeramicTile 

C. American Society for Testing and Materials (ASTM) 

l. ASTM C373 Water Absorption, Bulk Density, Apparent Porosity and Specific 
Gravity of Fired Whiteware Products 

2. ASTM C648 Test Method for Breaking Strength of Ceramic Tile 

3. ASTM CI028 Evaluating the Static Coefficient of Friction of Ceramic Tile and 
Other Like Surfaces by the Horizontal Pull Method 

1.3 SUBMITTALS 

A. Product Data: Manufacturer's data, standard specifications, Material Safety Data Sheets, 
and other technical information for each product specified. 

B. Material Samples: Manufacturer's standard palette, indicating full range of tile colors, 
textures, and grout colors. 
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C. Mock-Ups: For each type, color, and texture, minimum 2' x 2' or three full tile courses, 
to demonstrate proper tile pattern, trim, bond mortar and coverage; grout joint width, 
color, hardness and depth. 

D. Installation Instmctions: Manufacturer's preparation and installation instructions. 

E. Product Certificates: Signed by manufacturer certifying that products furnished comply 
with requirements of this Specification. 

1.4 QUALITY ASSURANCE 

A. Qualifications: Perform work under this Section by a licensed Specialty Contractor with 
at least 5 years of knowledge exclusively in this type of work Employ workers who are 
skilled and lmowledgeable in the installation of ceramic tile and familiar with the 
installation methods described in the TCA Handbook for Ceramic Tile Installation. 

B. Regulatory Requirements and Recommended Standards: As a minimum comply with the 
more restrictive of the following: 

1. "Handbook for Ceramic Tile Installation" Tile Council of America (TCA) 1995 
Edition. 

2. Americans with Disabilities Act (ADA) forAccessibility. 

3. California Building Code Current edition. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Deliver all materials to the constmction site packaged in sealed containers bearing the 
manufacturer's labels. Store all materials in a properly ventilated and watertight place, 
and raised above the floor or ground on pallets or wood platforms on skids. Keep dry 
until used. 

B. Pile sand on concrete pavement or on plywood sheets and keep covered to protect against 
contamination by rain, dirt, and litter. 

1.6 PROJECT CONDITIONS 

A. Environmental Requirements: Maintain temperature in areas to receive tile at not less 
than 50°F. The temperature of substrate shall not exceed 100°F. 

1.7 MAINTENANCE 

A. Extra Materials: Provide an extra 5% of each type of tile and grout used on the project. 
Deliver to the jobsite in manufacturer's original, clean, mat'ked cartons/ containers. 

1.8 WARRANTY 

A. Manufacturer shall provide a 5 year material watTanty. 

B. Installer shall provide a 5 year labor warranty. 

PART 2 - PRODUCTS 
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2.1 

2.2 

MANUFACTURERS 

A. Acceptable Manufacturers 

1. Ceramic Tile: Daltile Corp.; American Olean Company, or equal. 

2. Tile Setting and Grouting Materials: Laticrete Intemational, Inc., Custom 
Building Products, Mapei, or equal. 

MATERIALS 

A. General 

1. Provide ceramic tile that complies with ANSI A137. l fot types, compositions 
and other characteristics indicated. 

2. Provide tile installation materials complying with ANSI standards referenced in 
setting and grouting materials articles below. 

B. Glazed Ceramic Wall Tile and Trim: 

1. To establish level of quality, the specification is based on the following products 
as manufactured by Daltile Corp. Equivalent products from other acceptable 
manufacturers may be approved by the Architect. 

2. Field Tile 'A': 

a. Size: 4-1/4" X 4-1/4" 

b. Finish: Semi-gloss 

c. Color: Atlantis (2) QH43 

3. Trim: 

a. Color & Finish: To match adjoining tile. 

b. 2" X 6" Bullnose: #A-4200. 

c. 3/4" X 3/4" Bullnose: #AK-106. 

d. 2" X 2" Comer Bullnose: #A-4200 

e. 4-1/4" X 4-1/4" Cove Base: #A-3401 

£ 4-1/4" X 4-1/4" Corner Cove Base: #ACR-L-3401. 

2.3 SETTING MATERIALS 

A. Epoxy Adhesive: ANSI Al18.3, thinset bond type. 

B. Mortar Bed Materials 

1. Portland cement: ASTM Cl 50, type 1, gray or white. 
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2. Hydrated Lime: ASTM C207, Type S. 

3. Sand: ASTM Cl 44, fine. 

4. Latex additive: As approved. 

5. Water: Cleanaudpotable. 

C. Mortar Bond Coat Materials 

1. Epoxy: ANSI Al 18.3, 100 percent solids 

D. Cementitious Tile Backerboard: 

l. Fiber cement ceramic tile backerboard consisting of portland cement, ground 
silica sand, cellulose fiber or fiberglass and acrylic latex additives, moisture 
resistant, minimum flexural strength 2100 psi 1 minimum compressive strength 
2500 psi, weight at least 3.5 lbs/per square foot. Surface burning per ASTM E-
84: Flame Spread 0, Fuel Contribution 0, Smoke Developed 5, accepted by TCA, 
ICBO Evaluation Service, and CABO National Evaluation Service. Hardibacker 
Underlayment by James Hardie Building Products; or equal. 

2. Thiclmess: 7/16-inch minimum thickness 

3. Joint h·eatment: Fiberglass mesh tape and latex modified Portland cement mortar 
made by backerboard manufacturer. 

E. Cleavage Membrane: 15-pound asphalt saturated organic felt. 

F. Reinforcing Mesh: Galvanized wire fabric, 2-inch by 2-inch, No. 16 gauge wire. 

2.4 GROUTING MATERIALS 

A. Epoxy Grout: ANSI Al 18.8, 100 percent solids epoxy grout. 

1. Laticrete Spectralock Pro Epoxy Grout for floors and walls. 

a. Integrally colored. 

b. Color: To be selected by Architect from manufacturer's standard colors. 

2. Or Equal 

2.5 WATERPROOFMEMBRANE 

A. Waterproofing membrane meeting ANSI Al 18.10 industry standards. 

1. Menibrane at Walls: 4 mil (O.l 1mn) thick polyethylene film, ASTM D4397. 

2.6 PROTECTIVE MATERIALS 

A. Heavy-duty, nonstaining construction or kraft paper with compatible adhesive tape. 

2. 7 CLEANER AND SEALER: 
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A. 

B. 

Cleaner and sealer shall be from one manufacturer, acceptable to tile and grout 
manufacturers. 

Neutral Cleaner: 

1. Aqua Mix Concentrated Tile Cleaner, neutral phosphate-free cleaner. 

2. Custom Building Products Tile Lab Concentrated Tile/ Stone Cleaner. 

3. 1-lilyard Super Shine All by American Ocean Tile. 

4. equivalent neutral cleaner by United Ceramics. 

5. Or equal. 

C. Sealer: May not be required for epoxy grout. Follow manufacturer's instmctions. 

PART 3-EXECUTION 

3.1 EXAMINATION 

A. Site Verification of Conditions: Inspect all surfaces to which ceramic tile work is to be 
applied. Do not install work until unsatisfactory conditions have been corrected. 

B. Concrete surface to receive ceramic tile shall be dry, clean, and free of oily or waxy fihn 
or curing compound. 

3.2 INSTALLATION, GENERAL 

A. ANSI Tile Installation Standard: Comply with parts of ANSI 108 series of tile 
installation standards included under "American National Standard Specifications for the 
Installation of Ceramic Tile" that apply to type of setting and grouting materials and 
methods indicated. 

B. TCA Installation Guidelines: TCA "Handbook for Ceramic Tile Installation"; comply 
with TCA installation methods indicated. 

C. Extend tile work into recesses and under or behind equipment and fixtures to fom1 a 
complete covering without interruptions except as otherwise shown. Terminate work 
neatly at obstructions, edges, and corners without disrupting pattern or joint alignments. 

D. Accurately fom1 intersections and returns. Perform cutting and drilling of tile without 
marring visible surfaces. Carefully grind cut edges of tile abutting trim, finish, or built-in 
items for straight aligned joints. Fit tile closely to electrical outlets, piping, fixtures, and 
other penetrations so that plates, collars, or covers overlap tile. 

E. Jointing Pattern: Unless otherwise shown, lay tile in grid pattern. Align joints when 
adjoining tiles on floor, base, walls, and trim are same size. Lay out tile work and center 
tile fields in both directions in each space or on each wall area. Adjust to minimize tile 
cutting. Provide uniform joint widths unless otherwise shown. 

1. For tile mounted in sheets, make joints between tile sheets same width as joints 
wifuin tile sheets so that extent of each sheet is not apparent in :finished work. 
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F. Expansion Joints: Locate expansion joints and other sealant-filled joints, including 
control, contraction, and isolation joints, where indicated during installation of setting 
materials, mortar beds, and tile. Do not saw cut joints after installation of tiles. 

G. Grout tile to comply with the requirements of the following installation standards: 

1. For ceramic tile grouts and latex-Portland cement grouts, comply with ANSI 
Al08.10. 

2. Seal grout joints at time of completion. 

a. Note: Sealing of Epoxy grout may not be required. Follow 
manufacturer's instructions. 

3.3 INSTALLATION OF CEMENTITIOUS TILE BACKERBOARD 

A. Installation of Backerboard 

1. Install in strict accordance with manufacturer's printed instructions. 

2. Verify that supports (studs or other backing) are spaced not more than 16 inches 
on center. Fit all joints and cutouts closely but not forced together. Attach to 
wood or metal fran1ing and with screws. NAILS NOT ACCEPTABLE. Stagger 
end joints. Space screws maximum of 8 inches on centers and at least 3/8-inch 
but not more than 5/8-inch from panel edges. 

B. Joint Treatment: Prefilljoints with latex modified Portland cement mortar, embed glass 
mesh joint tape in uniform coating of mortar forcing the mortar through the tape, trowel 
the surface to completely fill the joints and fully embed the tape and then finish the 
surface to produce a smooth level joint. 

3.4 LAYOUT AND REQUIRED TOLERANCES 

A. Layout: Lay out all tile so that no tile is less than half size in either direction. Align all 
joints in a grid pattern with tile joints oriented parallel to walls unless shown otherwise. 
Wall tile joints shall be laid out with the vertical joints plumb and the horizontal joints 
level. Each individual tile shall be set with equal width parallel joints all around and with 
its surface exactly flush with the plane of the wall or floor in which it lies. Bring surface 
of tile to a true plane by "beating in" with a rubber-faced block of wood and mallet. 

B. Fitting Around Adjacent Work: Fit tile closely around electrical outlets, fixtures and 
other penetrations so that plates, escutcheons and other covering devices overlap the 
edges of the tile. Cut and drill tile neatly without ma1Ting the tile. Rub all cuts smooth 
with a fine carborundum stone. 

C. Allowable Tolerances 

I. Finished tile wall shall conform to a smooth flat plane with joints of uniform 
width installed plumb and level and with inside and outside comers plumb and 
straight, to within 1 /8-inch in 8 feet and 1/1 6-inch in 2 feet. 

2. Finish tile floor shall be sloped uniformly to drains. No portion of the tiled floor 
plane shall deviate more than 1/1 6-inch in 2 feet from a uniform slope. 
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3. Tile joints shall be of uniform width and in a straight line. Maximum variation in 
width of joint shall be ±1/32-inch. Joints shall not deviate from a straight line by 
more than 1/8-inch in 8 feet or 1/16-inch in 2 feet. 

3.5 WATERPROOFMEMBRANE 

A. At toilet room, bathtub, and shower walls framed with metal studs, sheet membrane 
waterproofing shall be installed, whether or not indicated in the Drawings. Install 
membrane on the framing members behind the cementitious backer units in accordance 
with TCA Handbook Method W244 & B412, and per manufacturer's written instructions 
and ANSI Al 08.13 ind11stry standards. 

3.6 FLOOR TILES AT CEMENTIOUS SLABS-MORTAR BED METHOD 

A. Ceramic Mosaic Floor Tiles 

1. Bond coat and grouting for floor tile: 

a. Epoxy bond coat and grout, in accordance with TCA Handbook Method 
Fl32, bonded._ 

2. Mortar Bed Thickness: as indicated in the Drawings. 

3.7 WALLTlLEINSTALLATION 

A. Set tile on backerboard with a latex-modified portland cement-based bond coat in 
accordance with TCA Method W244 & B412, ANSI Al08.5, and as follows: 

1. Provide waterproof membrane at toilet room, bathtub, and shower walls framed 
with metal studs. 

2. All horizontal and verticaljoints and corners of the backerboardunits shall have 
a 1/8-inch spacing that shall be filled solid with latex modified Portland cement 
mortar. 

3. Embed 2-inch-wide glass fiber mesh tape in a skim coat of mortar over the joints 
and corners. 

4. Float bond coat over area no greater than can be covered with tile while bond 
coat remains plastic. Cover evenly with no bare spots. Comb mortar with a 
notched trowel 10 minutes prior to applying tile. Finished mortar bond coat shall 
be 3/32 to 1/8-inch after beating in of tile. 

5. Tile shall not be soaked. Press tile firmly into freshly notched mortar. Fit tiles so 
that the joint spacers on the tile edges touch each other. Bring all tiles to a true 
plane. Thoroughly beat in all tile while the mortar is still plastic. 

6. The beating shall fill the entire space between ribs in back of tile with mortar. 

7. Grouting of wall tile: 

a. Epoxy grout in accordance with ANSI Al08.6 and ANSI Al 18.3 

b. Comply with ANSI 108.10. Force grout into joints filling all voids. Fill 
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grout to depth of the bottom of the cushion or radius on cushion edged 
tiles. Before grout sets strike or tool joints with a smooth plastic jointing 
tool to densify the grout and strike it off to a smooth concave surface at 
the proper depth. 

8. Clean tile with sponges and cloth. Damp cure for 72 hours minimum. 

3.8 EXPANSION JOINTS 

A. Provide expansion joints in floors where shown or required in accordance with TCA 
Method EJ7I 1. Seal expansion joints with sealant in accordance with Section 07 92 00. 

3.9 REPAIRS 

A. Replace all defective work including but not limited to: 

1. Loose tile 

2. Chipped tile 

3. Cut tile with chipped, flaked or undressed edges 

4. Split tile 

5. Cracked tile 

6. Wide joints 

7. Narrow joints 

8. Variation in true plane exceeding specified tolerances 

9. Tile out oflevel or alignment with adjacent tile 

10. Uneven tooling of grout joints 

11. Other detects affecting the quality, utility and appearance of the work 

3.10 CLEANING AND PROTECTION 

A. Cleaning: Upon completion of placement and grouting, clean all ceramic tile surfaces so 
they are free of foreign matter. 

1. Remove grout residue from tile as soon as possible. 

2. Unglazed tile may be cleaned with acid solutions only when permitted by tile and 
grout manufacturer's printed instructions, but no sooner than 14 days after 
installation. Protect metal surfaces, cast iron, and vitreous plumbing fixtures from 
effects of acid cleaning. Flush surface with clean water before and after 
cleaning. 

a. Remove temporary protective coating by method recommended by 
coating manufacturer that is acceptable to brick and grout manufacturer. 
Trap and remove coating to prevent it from clogging drains. 

3. Finished Tile Work: Leave finished installation clean and free of cracked, 
chipped, broken, unbonded, and otherwise defective tile work. 

4. Provide final protection and maintain conditions in a maimer acceptable to 
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manufacturer and installer that ensure that tile is without damage or deterioration 
at time of Final Acceptance. 

a. When recommended by tile manufacturer, apply a protective coat of 
neutral protective cleaner to completed tile walls. Protect installed tile 
work with kraft paper or other heavy covering during construction period 
to prevent staining, damage, and wear. 

5. Before final inspection, remove protective coverings and rinse neutral cleaner 
from tile surfaces. 

- END OF SECTION -
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SECTION 09500 - ACOUSTICAL CEILING SYSTEM 

PART 1-- GENERAL 

1.1 WORK OF THIS SECTION 

A The WORK of this Section includes providing all acoustical ceiling systems, including all 
supporting systems and appurtenant w01'k, complete. 

1.2 CODES 

A The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 
2. California Fire Code 

1.3 SPECIFICATIONS AND STANDARDS 

A Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. Federal Specifications: 

SS-S-118 Sound Controlling (Acoustical) Tiles and Panels 

2. Commercial Standards: 

ASTM C 635 Specification for Metal Suspension Systems for 
Acoustical Tile and Lay-in Panel Ceilings 

3. Trade Standards: "Specification for Acoustical Tile and Lay-in Panel Ceiling 
Suspension Systems" by the Acoustical Material Association. 

1.4 SHOP DRAWINGS AND SAMPLES 

A The following shall be submitted: 

1. Manufacturer's catalogue containing infon11ation on all components of the ceiling 
system and installation instrnctions. 

2. Samples of materials proposed for use. 

1.5 PRODUCT DELNERY, STORAGE, AND HANDLING 

A Delivery of Materials: Manufactured materials shall be delivered m original, unbroken, 
packages or containers bearing the manufacturer's label. 

B. Storage: All materials shall be carefully stored in an area that is protected from deleterious 
elements in a manner recommended by the product manufacturer. Storage shall be in a manner 
that will prevent damage to the material or marring of its finish. 
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PART 2-- PRODUCTS 

2.1 GENERAL 

A. The acoustical ceiling system products shall be in accordance with the manufacturer's 
published specifications and these Specifications. Products and items not specifically 
indicated shall be manufacturer's standard products. 

2.2 GRID SYSTEM MATERIALS 

A. Cross Tees: Cross tees shall be properly sized, cold-rolled, electro-galvanized steel, with 
whitebaked enamel finish. 

B. Wall Molding: Wall molding shall be I-inch by 3/4-inch matching the beams and tees in 
material and finish. Wall moldings with reveal shall be provided where indicated. 

C. Hanger and Diagonal Bracing Wires: Hanger and diagonal bracing wires shall be not lighter 
than 12-gauge, pre-straightened, galvanized, annealed steel wire. 

D. Spacers: Spacers shall be tempered spring steel and shall be fitted into wall molding to provide 
tension on the ceiling system. 

2.3 EXPOSED GRID SYSTEMS 

A. The exposed grid system shall be a "Heavy Duty" classified system. 

B. Main beams shall be not less than 1-1/2-inch high by 1-inch wide, cold-rolled, electro­
galvanized steel, with white baked enan1el finish. 

2.4 CONCEALED GR1D SYSTEMS 

A. The concealed grid system shall be a one-direction hung, concealed, "Heavy Duty" grid 
system. 

B. Main beams shall be not less than 1-1/2-inch high by 7/8-inch wide by 0.016-inch thick, cold­
rolled, electro-galvanized steel, with white baked enamel finish. 

2.5 SEISMIC RESTRAINT SYSTEMS 

A. The ceiling support system shall be provided with horizontal and vertical seismic restraint 
systems conforming to code. The restraint systems shall be complete with all components 
necessary to meet code. The systems shall include support wires and bracing, tie \Vires, fasteners 
and anchors, brackets and supports, clips, compressive restraint members, etc. The restraint 
systems shall be systems approved by the local authorities. 

B. The compressive post for ve1tical restraint shall be a telescoping movement restraint 
manufactured of heavy wall galvanized tubing. 

2.6 ACOUSTICAL PANEL AND TILE MATERIALS 
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A. Tiles or panels shall be mineral fiber tile or panel as indicated and shall confonn to Federal 
Specification SS-S-118. 

B. Tiles or panels shall have a flame spread rating of less than 25 when tested in accordance with 
UBC Standard42-l. 

C. Finish: Finish shall be factory-applied white latex paint. 

2.7 ACOUSTICAL PANEL AND TILE PATTERNS AND SIZES 

A. Ceiling systems shall consist of lay-in acoustical ceiling panels and suspension systems by the 
same manufacturer. 

B. Lay-In Acoustic Panel Suspension System 

1. Acoustical Ceiling Panels 

a. Panel Name: Armstrong: DUNE Second Look II #2722 

b. Panel Size: 2 foot x 4 foot. 

c. Panel Thickness: 3/4 in. 

d. Edge Detail: Angled Tegular 9/16". 

e. Light Reflectance: 0.84 minimum, complying with ASTM E 1477. 

f. CAC: Minimum 35 - 39, UL Classified, complying with ASTM E 1414. 

g. Class: Class A, in accordance with ASTM E 1264. 

h. NRC: Minimum 0.65, UL Classified, complying with ASTM C 423. 

1. Color: White. 

j. Recycled Content: Minimum 45 percent. 

k. Mold and Mildew Resistance: All panels and faces shall be treated with a biocide 
paint additive to inhibit mold and mildew or an anti-microbial solution. 

2. Suspension System 

a. Suspension System Name: Superfine ML 9/16" Exposed Tee by Armstrong. 

b. Fire Class: Class A. 

c. Duty: Heavy Duty. 

d. Color: White. 

e. Wall Molding: Hemmed shadow molding with pre-finished exposed flanges. 

2.8 ADHESIVE 

A. Tile cement or adhesive shall confonn to the printed recommendations of the tile manufacturer 
for bonding to concrete or other indicated surface material and shall have a fire resistivity similar 
to ceiling material requirements. 
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2.9 MANUFACTURERS 

A. Products shall be of the following manufacture and type (or equal): 

1. Armstrong World Industries, or equivalent approved in advanced by Architect. 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. The acoustical ceiling system shall consist of continuous main beams and intersecting cross 
tees, joined together to form the patterns as indicated and acoustical ceiling panels and tiles. The 
system shall be complete with all necessary components, anchors, and supports. 

B. The system shall be designed so that the ceiling panels may be removed and replaced without 
damage, and so that main beams and cross tees can be removed or replaced without 
deforming the members or disturbing the balance of the grid system. 

C. Suspension systems and tile work shall be coordinated with lighting fixtures, air diffusers, 
speakers, smoke detectors, sprinklers, and other features so that all installations fit together without 
interference. 

3.2 INSTALLATION 

A. Installation shall be in strict accordance with the manufacturer's published directions, 
installation instructions, and specifications. 

3.3 PROBLEM AREAS 

A. Manufacturer's published recommendations and specifications shall be followed for installation, 
materials, and treatment of problem areas; provided, that the manufacturer's published 
recommendations and specifications are not less than those required by "Specification for 
Acoustical Tile and Lay-In Panel Ceiling Suspension Systems" of the Acoustical Materials 
Association, and the Uniform Building Code. 

3.4 DEFLECTIONS 

A. The ceiling system shall be engineered to carry the applied dead and live loads with a 
deflection of less than 1/360 of the span and shall be level to within 1/8-inch in 12 feet. The ceiling 
system shall confonn to ASTM C 635 (Heavy Duty classification) with a minimum load 
carrying capacity of the main ru1111er of 16 lb/linear foot (for a span of 4 ft O in.). 

3.5 PATTERN AND SYMMETRY 

A. Unless otherwise indicated, the layout scheme shall be such that all ceiling tiles are sy1mnetrical 
about the center of the rooms to provide the least number of cut tiles. The tiles shall be laid in a 
pattern with all edges in alignment and with all faces in a plane. There shall be no noticeable 
variations in the finished ceiling plane. Items located within the ceiling plane such as light 
fixtures, air diffusers, speakers, smoke detectors, and fire sprinklers shall be coordinated with 
other trades and shall be installed at the locations indicated. Whenever the CONTRACTOR is 
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not sure of an installation location he shall obtain approval, of its proposed installation, from 
the CONSTRUCTION MANAGER 

B. Nondirectional tile shall be laid so no fissure pattern direction is established. 

C. Tiles shall be held down by use of hold down clips. 

3.6 BEAM SPLICES AND TEE INTERSECTIONS 

A General: All main beams shall be joined together by a splice clip which draws the 
members tightly together with bottom flanges flush. Cross tee intersections shall be joined together 
by interlock methods, by positioning the ends of the cross tees snugly against the main beam and 
in holding the cross tees in vertical alignment with bottom flanges flush. All main beam splices 
and cross tee intersections shall be capable of withstanding at least 100 lb tension or compression. 

B. Termination at Walls: The main beams and cross tees which terminate at the walls shall be 
attached to a perimeter wall molding, which shall be continuous along at least 2 
intersecting walls, with spring steel clips. Wall molding shall be securely attached to the walls at 
approximately 16-inch intervals. 

3.7 HANGER WIRES 

A Hanger wires shall be spaced at maximum 48-inches on center along the main beams and at the 
corners oflay-in-fixtures and elsewhere as required for a fire-rated system. 

B. Hanger wires shall be secured to the supporting structure with approved fastenings. 
Hangers and fastenings shall be capable of carrying at least 4 times the design load but not less than 
100 lbs. 

3.8 MOLDINGS 

A All outside edges such as against walls shall be provided with wall moldings. Slip-on "U" 
moldings shall be provided wherever tile does not abut against a wall molding or where the edge is 
otherwise exposed. 

3 .9 SEISMIC RESTRAINT SYSTEMS 

A Seismic restraint systems shall confo1111 to code and shall be provided at all locations 
required by code. 

1. Horizontal Restraint: Ceiling systems shall be provided with diagonal bracing wires. 
Horizontal restraints shall be effected by 4 No. 12-gauge wires secured to the main 
beams within 2 inches of the cross tee intersection and splayed 90 degrees from each other 
at an angle not exceeding 45 degrees from the plane of the ceiling. These horizontal 
restraint points shall be placed 12 feet on center in both directions with the first point 
within 4 feet from each wall. The restraint wire attachment to the supporting 

strncture shall be adequate for the loads imposed. Side wall ties shall be provided 
where necessary. 

2. Vertical Restraint: Ceiling system shall be provided with a vertical restraint system to 
resist seismic uplift movements. The system shall be , ve1tical metal strut attached to the 
main channel, and fastened, secured and anchored to fue underside of fue structural 
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system in a manner which meets code requirements. Restraint locations shall be not less 
than required by code and at horizontal restraint locations. 

3.10 FIRE RATING 

A. Where a fire rating is indicated, the complete ceiling system shall meet the requirements for the 
indicated rating. 

3.11 FINISHED CONDITION 

A. After installation, the acoustical ceiling system shall be :free :from any discoloration, dirt, 
smudges, scratches, chips, blemishes, and/or any misalignment. All damaged materials shall be 
replaced so that a new uniform acoustical ceiling system is provided. 

3.12 EXTRA MATERIALS 

A. The CONTRACTOR shall furnish the CONSTRUCTION MANAGER with not less than two 
extra panels or tile for each 100 square feet of area for repair work. 

B. The extra materials shall be wrapped in plastic and paper and shall be marked to identify the 
product for easy identification. 

3.13 ACCESSPANELS 

A. In the concealed grid system, access panels shall comprise at least 5 percent of the ceiling area, 
with a minimum of one per room. Access panels shall be located as indicated or where 
directed by the CONSTRUCTION MANAGER. 

- END OF SECTION -
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SECTION 09510 - NOISE CONTROL PANELS 

PART 1- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing wall mounted and ceiling suspended noise control 
panels and all related work, complete. 

1.2 CODES 

A. The WORK of this Section shall comply with the cunent editions of the following codes as adopted 
by the City of San Diego Municipal Code: 

1. California Building Code 

1.3 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. Federal Specifications: 

HH-I-558B(3) 

2. Commercial Standards: 

ASTMB 117 

ASTMC423 

ASTME84 

Insulation, Blocks, Boards, Blankets, Felts, Sleeving (Pipe 
and Tube Covering), and Pipe Fitting Covering, Thermal 
(Mineral Fiber, Industrial Type) 

Method of Salt Spray (Fog) Testing 

Test Method for Sound Absorption and Sound 
Absorption Coefficients by the Reverberation Room Method 

Test Method for Surface Burning Characteristics of 
Building Materials 

1.4 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Product Data: CONTRACTOR shall submit manufacturer's detailed technical product data and 
installation instructions for each type of noise control panel and mounting configuration, 
including details of core and edge construction, trim, and mounting. 

a. Copies of test results performed on similar panels from an accredited testing laboratory 
shall be submitted to the CONSTRUCTION MANAGER to substantiate the sound 
reduction capabilities of the panels. 
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2. Shop Drawings: Shop drawings shall be submitted indicating location and size of each 
noise control panel, details of mounting, requirements for finishing and other pertinent data. 

3. Samples: Samples shall be submitted of the manufacturer's range of standard colors for the 
CONSTRUCTION MANAGER'S selection and approval. 

1.5 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Noise control panels shall be protected during transit, storage and handling to prevent damage, 
soiling and deterioration. 

B. Delivery of Materials: Noise control panels shall be delivered in original, unbroken 
packages or containers bearing the name of the manufacturer. Packages or containers shall be 
delivered to the site with seals unbroken. 

C. Storage: All components and assemblies shall be carefully stored in an area that is protected 
from the deleterious effects of the elements, in a marmer recommended by the product 
manufacturer. 

PART 2 - PRODUCTS 

2.1 NOISE CONTROL PANELS 

A. Facings shall be 20-gauge (minimum) zinc coated G90, galvanized per ASTM A525 pre-finished 
steel. The face panel shall have sufficient rigidity to provide panel flatness not to exceeding 
deflections ofL/240 as measured diagonally across the panel. 

1. Facings shall be perforated with 3/32-inch diameter holes on 5/32-inch staggered centers, 
ridged on 6-inch centers and flanged at sides and top for stiffness. 

2. Facing surface may be corrugated or otherwise textured to enhance noise control 
performance and structural rigidity. 

3. Finish shall be factory painted with modified alkyd-baked enamel. Color as selected by the 
CONSTRUCTION MANAGER. 

B. Noise control insulation shall be 2-inch thick fine fibered, fibrous glass having a density of not less 
than 1.5 lbs per cubic foot and meeting Federal Specification HH-I-558B(3), Form B, Type 1, Class 
7. 

1. Where indicated, noise control insulation shall be enclosed in 2 mil plastic when panels 
are exposed to high humidity environments. 

2. Noise control material shall have a Class A Flame Spread rating when tested in 
conformance with ASTM E 84. The material shall also be classified by Underwriters 
Laboratories, Inc., with a flame spread index of Oto 25 and smoke rating of 450 maxin11m1. 

C. Framing members shall be manufactured from 1 8 gauge zinc coated steel. Each framing 
member shall be supplied with two 1/4-inch, #20, blind threaded inserts for attachment of panel to 
mounting bracket. Inse1is shall have a tensile strength of at least 220 pounds per insert. 

1. Brackets for wall panels shall bel 1 gauge Type 316 stainless steel. 
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2. 3/4-inch long, 1/4-inch, #20, stainless Steel bolts shall be supplied with lock washers for 
attachment to wall or ceiling. 

D. ACOUSTIC PERFORMANCE: The composite panel assembly when tested in accordance with 
ASTM C423 shall have the following minimum sound absorption coefficients: 

Sound Absor12tion Characteristics 
Octave Band 
Frequencies, HZ 

125 250 500 IK 2K 4K NRC 

Absorption 
Coefficients 2" 0.21 0.73 1.05 1.01 0.97 0.97 0.95 

Absorption 
Coefficients 4" 0.97 1.39 1.34 1.29 1.19 1.01 1.30 

2.2 MANUFACTURERS 

A. Products of the type indicated shall be manufactured by one of the following (or equal): 

1. Industrial Acoustic Co. Inc. (IAC) Type N "Noise Foil". 

PART 3-EXECUTION 

3.1 INSTALLATION 

A. Noise control panels shall be installed in strict compliance with manufacturer's instructions and with 
approved shop drawings. 

B. Noise Control Panel shall cover at least 50% walls and ceiling surface area of each generator buildings. 

C. 2-inch thick Noise Control panel, Type N "Noise Foil" by IAC or equal, shall be installed with 3-inch 
minimum air-gap between panels and wall surface or as per manufacturer's reco1m11endations and 
approved by CONSTRUCTION MANAGER. 

D. Noise Control Panel shall be installed as per manufacturer's reco1mnendations and approved by 
CONSTRUCTION MANAGER. 

** END OF SECTION** 
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SECTION 09650 -RUBBER BASE 

PART 1 - GENERAL 

1.1 

1.2 

1.3 

1.4 

SUMMARY 

A. Section Includes: 

1. Topset coved rubber base for installation with surface flooring. 

B. Related Requirements: 

A. 

B. 

C. 

D. 

A. 

B. 

A. 

1. Section 09680 - Carpeting. 

SUBMITTALS 

Product Data: Submit manufacturer's published technical data describing materials, 
construction and reco1mnended installation instructions. Submit technical data and 
installation instructions for each adhesive material. 

Maintenance Instructions: Submit manufacturer's recommendations for maintenance, 
care and cleaning of base. 

Samples: Submit Samples of top set base in each available color. Following color 
selections, submit Samples, not less than 12 inches long of each selected color and 
type. Submit pint cans of each type adhesive. 

Maintenance Materials: Before Substantial Completion, deliver at least 25 lineal feet 
and five outside comer units of each color of rubber base installed. Deliver the 
materials in unopened factory containers or in sealed cartons with labels identifying 
the contents, matching installed materials. Include unopened cans of adhesives 
adequate to install the maintenance materials. 

QUALITY ASSURANCE 

Qualifications of Installer: Minimum five years of knowledge m successfully 
installing the same or similar flooring materials. 

Comply with the following as a minimum requirement: 

1. ASTM E84: Standard Test Method for Surface Burning 
Characteristics of Building Materials. 

2. ASTM Fl 861: Standard Specification for Resilient Wall Base. 

3. Chemically based products such as sealers, primers, fillers, adhesives, etc. 
must be approved by Owner's Office of Environmental Health and Safety 
(OEHS). 

4. Each selected color and configuration shall be from same dye lot and color. 

DELIVERY, STORAGE AND HANDLING 

Materials shall be delivered to the Project site in original unopened manufacturer's 
packaging clearly labeled with manufacturer's name. Store materials at room 
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1.5 

A. 

temperature, but not less than 70 degrees F, for a minimum of 48 hours before 
installation, unless otherwise indicated in manufacturer's printed instructions. 

PROJECT CONDITIONS 

Ventilation and Temperature: Verify areas that are to receive rubber base are 
ventilated to remove fumes from installation materials, and areas are within 
temperature range recommended by the various material manufactures for site 
installation conditions. 

1.6 WARRANTY 

A. Manufacturer shall provide a five year material wananty. 

B. Installer shall provide a two year fabrication and installation warranty. 

PART 2 - PRODUCTS 

2.1 

2.2 

A. 

B. 

C. 

D. 

A. 

ACCEPTABLE11ANUFACTURERS 

Burke/Mercer Wall Base. 

Roppe, Pinnacle Rubber Base. 

Flexco Company, Wallflower Premium Rubber Wall Base. 

Equal. 

11ATERIALS 

Rubber base: Conform to ASTM F 861; Group 2, solid (homogeneous); Type 1, TS, 
(thermoset) vulcanized rubber, Style A, 4-inch high unless otherwise indicated, 
integral colors as selected, non-shrinking, 1/8 inch thick, with matching molded 
outside corners. 

B. Base Adhesive: Water based, low odor type, as recommended by manufacturer of 
rubber base. 

C. Color: To be selected by Architect from manufacturer's standard colors. 

PART 3 -EXECUTION 

3.1 

A. 

3.2 

A. 

COORDINATION 

Coordinate the Work of this section with other sections to provide a level, smooth and 
clean finish surfaces to receive rubber base. 

EXAMINATION 

Field verify dimensions and other conditions affecting the Work of this section before 
commencing the Work of this section. 
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3.3 

3.4 

3.5 

3.6 

3.7 

B. 

A. 

B. 

A. 

B. 

Before Work is started, examine surfaces that are to receive rubber base. Deficiencies 
shall be corrected before starting the Work of this section. 

PREPARATION 

Do not start preparation until adjacent concrete floor slabs are at least 90 days old and 
finish flooring is installed. 

Install rubber base when ambient temperature is 70 degrees F. or higher. 

INSTALLATION 

Install top set base at hard floors, including resilient flooring, concrete, wood, carpet 
and other soft floors. 

Securely fasten cement base to backing in long lengths in accordance with 
manufacturer's recommendations. Lay out lengths so that not less than 18 inches long 
filler pieces are provided. Assure that top and toe continuously contact the wall and 
floor, and that all joints are tight. Install matching factory formed external corners at 
all offsets. Inside corners shall be coped; wrapped corners are not acceptable. 

C. Use of adhesive gun is prohibited. Apply adhesive directly to substrate using the 
appropriate notched trowel or spreader according to manufacturer's instructions. 
Maintain 1/8 inch gap from top of base to prevent adhesive oozing onto adjacent 
surfaces. 

D. 

A. 

B. 

A. 

A. 

Base and outside corners shall be rolled with a seam roller before adhesive sets. 

CLEANING 

Maintain surfaces of base clean as installation progresses. Clean rubber base when 
sufficiently seated and remove foreign substances. 

Clean adjacent surfaces of adhesive or other defacement. Replace damaged and/or 
defective Work to the specified condition. 

CLEANUP 

Remove rubbish, debris and waste materials and legally dispose of off the Project site. 

PROTECTION 

Protect the Work of this section until Substantial Completion. 

END OF SECTION 
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SECTION 09654 - RESILIENT SHEET FLOORING 

PART 1 - GENERAL 

1.1 

1.2 

A. 

1.3 

A. 

B. 

C. 

1.4 

A. 

B. 

SUMMARY 

A. Section Includes: 

1. Resilient sheet vinyl flooring with integral cove base as indicated. 

B. Related Sections: 

1. Section 03300 Cast-in-Place Concrete 

2. Section 09300 Ceramic Tiles 

3. Section 09250 Gypsum Board 

DEFINITIONS 

Pop-up: A pop-up is defined as any surface deviation or looseness of substrate that is equal to or 
greater than 1/64 (0.015625) inch above the concrete floor level, regardless offhe size. 

SUBMITTALS 

Product Data: Submit manufacturer's published technical data describing materials, constrnction 
and recommended installation procedures. Submit technical data and installation instructions for 
each adhesive material. Submit list and Product Data of recommended finish materials. 

Maintenance Instructions: Submit manufacturer's recommendations for maintenance, care and 
cleaning. 

Samples: Submit Samples of each type of resilient sheet flooring in each available color and 
pattern. Following color selections, submit 12 inch square Samples of each selected color and 
pattern. Submit pint cans of each type of adhesive. 

QUALITY ASSURANCE 

Qualifications of Installer: Minimum 5 years of knowledge in successfully installing the specified 
products or similar flooring materials. 

Comply with the following as a minimum requirement: 

1. All materials shall be ADA compliant. 

2. ASTM E 84: Class A Flame Spread Rating of 25 or less. 

3. Fire Test Data: ASTM E 648, NFPA 253, ASTM E 662, NFP A 258. 
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1.5 

A. 

1.6 

A. 

1.7 

A. 

B. 

DELIVERY, STORAGE AND HANDLING 

Materials shall be delivered to the Project site in original unopened manufacturer's packaging 
clearly labeled with manufacturer's name. Materials shall be stored at not less than 70 degrees F 
for not less than 48 hours before installation. 

PROJECT CONDITIONS 

Ventilation and Temperature: Verify areas that are to receive new flooring are ventilated to remove 
fumes from installation materials, and areas are within temperature range recommended by the 
various material manufactures for Project site installation conditions. 

WARRANTY 

Manufacturer shall provide 2 year material warranty. 

Installer shall provide a 2 year labor warranty. 

PART 2 - PRODUCTS 

2.1 

A. 

2.2 

A. 

B. 

C. 

D. 

ACCEPTABLE MANUFACTURERS 

Armstrong Contract Interiors, Lancaster PA 17604, 
Florence, AL 35631, or equal. 

Azrock, Domco Inc., USA, P.O. Box 354, 

MATERIALS 

Connection Corlon Inlaid Vinyl Sheet Flooring: 

I. Color/Pattern: Blue Yonder - 88729 

2. Size: 72" wide, 0.08" thick 

3. Polyurethane coated wear surface with terrazzo like visual, 0.05" thick 

4. Conform to ASTMF 1303, Type II, and Grade 1. 

5. Sheet vinyl shall be Class A 

6. Inorganic fibrous asbestos-free backing 

Crack Filler and Leveling Compound: Cementitious type, shall be Durabond's Webcrete # 95, 
Ardex SD-F, Armstrong S-194 or as recommended by flooring manufacturer. 

Concrete Primer: Non-staining type reco1m11ended by manufacturer of resilient sheet vinyl 
flooring. 

Moisture Detection Equipment: Calcium chloride testing system, consisting of pre-packaged 
anhydrous calcium chloride crystal test kits, and an electronic gram weight scale measurable in 
1/ 10 grams. Equipment shall be manufactured by one of the following: 
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E. 

F. 

G. 

H. 

1. Sealflex Industries, Inc., 2925 College Avenue, Suite B-4, Costa Mesa, CA 92626. 

2. Vaprecision Professional Emission Testing Systems, 2941 West Mac A1thur Blvd., Suite 
138, Santa Ana, CA 92704. 

Adhesive and Seam-Sealing Treatment for Sheet Vinyl: Adhesives shall be suitable for on-, above-, 
and below-grade installation. 

1. Adhesive: Armstrong S-599 Premium Vinyl Back Flooring Adhesive or Armstrong S-240 
High Perfonnance Epoxy flooring adhesive or as recommended by :flooring manufacture. 

2. Seam treatment shall be as recommended by flooring manufacturer and as follows: 

a. Un-backed sheet vinyl: 

(1) Heat weld. 

(2) Liquid chemical sealer. 

(3) Special seam adhesive. 

b. Fibrous-backed sheet vinyl: 

(1) Liquid chemical sealer. 

(2) Special seam adhesive. 

Accessories: Stainless steel or extruded aluminum top trim and 3/4 inch radius plastic fillets with 
integral cove base. 

Miscellaneous Shapes: Provide miscellaneous moldings as follows and as required to complete the 
installation. Catalog numbers are those of Mercer. Colors shall be as selected by Architect from 
manufacturers standard colors. 

1. Corner Guards, No. 695 Junior Corner Guard. 

2. Utility Moldings: No. 655 Utility Molding. 

3. Carpet to Tile: No. 150 Tile-Carpet Joiner. 

4. Tile Reducer: No. 633, 1/8 inch size. 

Underlayment: One of the following, grades stamped on panels as indicated. 

1. Underlayment A-C Exterior, Sanded Face. 

2. Underlayment B-C Exterior, Sanded Face. 

3. C-C Plugged Exterior, Sanded Face. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E · Technicals (Rev. Aug. 2016) 

459 I Page 



I. 

J. 

4. Underlayment C-C. Plugged Exterior, Sanded Face. 

Floor Sealer: Provide one of the following: 

1. Super Polymer 85, manufactured by Maintex, City ofindustry, CA. 

2. Butcher's Mainstay Floor Finish, manufactured by Waxie Stationary Supply, San Diego, 
CA. 

3. Polymer L.A. manufactured by Alkot Industries, Tarzana, CA. 

Slip- resistance: Minimum coefficient of friction 0.6 per ASTM D.2047 

PART 3 - EXECUTION 

3.1 

A. 

3.2 

A. 

B. 

3.3 

A. 

COORDINATION 

Coordinate with related Work to assure level, smooth, and clean finish surfaces to receive floor tile. 

EXAMINATION 

Field verify all dimensions and other conditions affecting the Work of this section before 
commencing the Work of this section. 

Before the Work of this section is started, examine surfaces to receive resilient sheet vinyl flooring 
and correct deficiencies before starting the Work of this section. 

PREPARATION 

Concrete Slabs: 

1. Do not start preparation until concrete floor slabs are at least 90 days old. 

2. Leveling : Check subfloors for level, and make floor slabs true to level and plane within a 
tolerance of 1/8 inch in 10-feet. Test floor areas both ways with a 10-foot straightedge and 
repair high and low areas exceeding allowable tolerance. Pop ups shall be hammered out 
and floor filled with a cementitious leveling compound. Remove high areas by power 
sanding, stone rubbing or grinding, chipping off and filling with leveling compound, or 
equivalent method. Fill low areas with leveling compound. Repair and level the surfaces 
having abrupt changes in plane, such as trowel marks or ridges, whether or not within the 
allowable tolerance. Clean areas where repairs are performed. 

3. Cleaning: After leveling, if required, clean substrates of all deleterious substances and 
foreign matter. 

4. Cracks or Depressions: Fill voids with cement1t10us leveling compound of the type 
recommended by flooring manufacturer for the specific conditions. 
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B. 

3.4 

A. 

5. Moisture Testing: Test new and old concrete slabs for adequate dryness. Testing shall 
conform to ASTM F 1869, and the following. Minimum testing requirements are 3 calcium 
chloride tests for the first 1,000 square feet of floor area, and one for each additional 1,000 
square feet or fraction thereof. Unless more stringent requirements are reconunended by 
flooring manufacturer, maximum allowable moisture release at time of flooring installation 
shall be 3 pounds per 24 hours per 1,000 square feet. Provide rnport of test as specified 
above. For each test, perform the following steps: 

a. Weigh the sealed dish of crystals inu11ediately prior to exposure. Record starting 
weight, date, and time. 

b. Open kit and set crystal dish on clean concrete surface. Immediately install plastic 
dome over the dish. Confim1 the dome is gasketed to the concrete and is airtight. 

c. Leave test to absorb moisture for 60 to 72 hours. Maintain room temperature 
above 55 degrees F for duration of test. 

d. After exposure, remove and discard housing. Replace dish lid and tape shut. 
Weigh the sample within one hour of removal from floor. 

e. Compute the vapor emission in pounds, indicate location of test and vapor 
emission on report. 

f. Delay application of flooring until sub-floors are sufficiently dry, or perform 
remedial measures as recommended by flooring materials manufacturer. 

6. Priming: Prime concrete floor slabs installed directly on grade and other slabs if 
recommended by flooring manufacturer. 

Wood Subfloors: 

1. Install plywood underlayment on wood subfloors, except where subfloor is acceptable to 
flooring manufacturer. Install underlayment with smooth side up, leaving 1/16 inch at 
panel edges and ends. Leave a 1/8 of an inch gap between the underlayment and adjoining 
vertical surfaces. Edge gaps shall be filled with sealant before the finish floor is installed. 
Offset underlayment edges and sub floor edges 4 inches and stagger panel comers. Joints 
in plywood shall not be located at doorways or within 12 inches of center of doorway. 

2 Install 14 gage annular nails, of length sufficient to penetrate into subflooring, to fasten 
underlayment. Locate nails 3/8 inch to 3/4 inch from panel edges, spaced one inch on 
center, staggered. Nail at 8 inches each way in the field. Nails in plywood shall not be over 
driven. Staples are not pem1itted. 

3. Sweep floors. Vacuum sanding dust. 

INSTALLATION OF SHEET FLOORING 

Sheet Vinyl: Install flooring with adhesives as reconu11ended by flooring manufacturer. Reverse 
alternate sheet widths, match pattern as required and cut seams to provide tight joints and preserve 
flooring pattern. Seal seams as specified with no skips or gaps. Closely trim to pipes, jambs, 
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B. 

C. 

outlets, and like conditions. Form with integral cove base, 6 inches high unless otherwise 
indicated, over plastic fillets, finished at top with metal trim. 

Sheet Vinyl with Heat-Welded Seams: 

1. Install as above and in strict accordance with the latest edition of "Armstrong Guaranteed 
Installation System," F-5061 and the "Connection Corlon Installation & Maintenance Tip 
Sheet," F-7566. 

2. Scribe, cut, and fit or flash cove to permanent fixtures, columns, walls, partitions. pipes, 
outlets, and built-in furniture and cabinets in length and sizes required. Reverse alternate 
sheets, where recommended by flooring manufacturer. Lay cut sheets flat and allow to 
acclimate to room temperature before installation. 

3. Mix and install adhesives in accordance with manufacturer's instructions. Provide safety 
precautions during mixing and installation as recommended by adhesive manufacturer. 

4. Install sheets and roll over floor surface. Adhere entire flooring using adhesives as 
recommended by flooring manufacturer. Work out wrinkles and air pockets. Roll material 
in two directions starting at center of sheet. Fit flooring neatly and tightly around 
penetrations. Scribe flooring to doorjambs. Tenninate in center of doorways beneath 
closed doors. 

5. Cut, rout, and heat weld all seams, with equipment and methods recommended by flooring 
manufacturer. Routing depth shall be no greater than 2/3 of the wear layer thickness. Insert 
welding rod and thermally fuse rod and adjacent material to produce a seamless 
homogeneous surface. Allow heat weld to cool and trim in 2 passes. Second trimming 
shall result in flush, smooth surface at all seams including walls and corners of integral 
cove areas. Inspect completed seams and reseal if necessary. 

6. Extend sheets up wall to form integral coved base, 6 inch high unless otherwise indicated. 
Install cove fillets in corners and where walls intersect floors and other vertical surfaces to 
be covered. Install adhesive on vertical surfaces and hand roll flooring into place. Install 
metal edging strip at top of base. 

Sheet Vinyl with Liquid Seam Sealer or Special Seam Adhesive (double-cut or recess- scribe seams 
with no gaps): 

1. Install as above and in strict accordance with the latest edition of "Armstrong 
Guaranteed Installation System," F-5061 and the "Connection Carlon Installation & 
Maintenance Tip Sheet," F-7566. 

2. Liquid Seam Sealer: Install chemical sealer inside all seams and field cuts including 
integral cove areas with applicator as recommended by flooring manufacturer. Protect 
chemically sealed sean1s from all traffic for a minimum of 3 hours. 

2. Special Seam Adhesive: Install special seam adhesive beneath all seams and field cuts 
including integral cove areas. Install all adhesives as recommended by flooring 
manufacturer. Remove excess adhesive at seams. Protect newly sealed seams from traffic. 
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3.5 

D. 

E. 

H. 

A. 

B. 

C. 

D. 

E. 

3.6 

A. 

3.7 

A. 

Installation of Trim Shapes: Provide reducer strips to cover all exposed edges of resilient flooring. 
Provide carpet-to-tile strips at junctions with carpet. 
fustall adhesive in a thin film evenly with a notched trowel, with type of trowel recommended by 
flooring manufacturer. 

1. Mix adhesive in accordance with manufacture' s instructions. 

2. Install adhesive only in the area that can be covered by flooring material within the 
adhesive manufacturer's recommended working time. 

3. Remove adhesive that has dried or filmed over. 

Provide reducer where floor covering edges are exposed, such as at center of the door or where 
floor coverings ten11inate. 

CLEANING 

Keep all flooring surfaces clean as installation progresses. 

Perform initial maintenance according to the latest edition of "Armstrong Guarenteed Installation 
System," F-5061 and the "Connection Corlon Installation & Maintenance Tip Sheet," F-7566. 

Clean flooring when sufficiently seated and remove foreign substances. 

Finish sheet vinyl flooring with 2 coats of floor finish installed in accordance with manufacturers 
instruction. Do not buff unless specifically required. Provide the manufacturers recommended 
drying time for each coat. 

Clean adjacent surfaces of adhesive or other materials. Replace all damaged or defective Work. 

CLEANUP 

Remove rubbish, debris and waste material and legally dispose off the Project site. 

PROTECTION 

Protect installed flooring as recommended by the flooring manufacturer against damage from rolling 
loads, other trades, or the placement of fixtures and furnishings. (See Finishing the Job in 
"Armstrong Guaranteed fustailation System," F-5061). 

END OF SECTION 
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SECTION 09680 - CARPETING 

PART 1- GENERAL 

1.1 SUMMARY 

A Section Includes: Carpet as indicated. 

1.2 SUB MITT ALS 

A Shop Drawings: Submit dimensioned layout of carpet seaming and details for binder bars. 

B. Samples 

1. Submit 3 labeled samples from each dye lot of carpet required for the work. Samples 
shall be 24x24 tile module with proper backing. 

2. Trim and Accessories: Submit 12-inch long Samples of each type trim proposed for 
the work. 

3. Samples of manufacturers' full color range for selection of colors to be used. NOTE: 
When color and/ or pattern of product wanted is specified under Part 2 of this Section, 
color and/or patterns offered by manufacturers proposed will be a major 
consideration in determining acceptability of product submitted. 

C. Product Data: Submit the following: 

1. Carpet manufacturer's published technical data fully describing carpet materials, 
construction, and reco1m11ended installation directions. 

2. Technical data and installation instructions for each adhesive and sealer material. 

3. Carpet manufacturer's published instructions for maintenance, care, cleaning and 
repair of carpet. 

4. MSDS on all manufacturer's recommended adhesives, seam and edge sealers and 
primers. 

D. Certificate: 

1. Submit a certificate from carpet manufacturer that materials supplied comply with 
fire hazard resistance standards specified. 

2. Submit a manufacturer certification that the Installer(s) 1s approved by the 
manufacturer to install the specified product. 

E. Installer's/Subcontractor's Knowledge Qualifications: Submit list of not less than 5 projects 
with similar scope of work, extending over period of not less than 5 years, indicating 
installer's knowledge record. 

1.3 QUALITY ASSURANCE 

A Comply with the following as a minimum requirement: 

1. All materials shall comply with the requirements of the ADA Standards. 
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2. Manufacture's installation instructions. 

3. All chemically based products such as sealers, primers, fillers, adhesives, etc. must 
be approved by the AGENCY's Office of the Environmental Health and Safety. 
(OEHS) 

4. Carpet must be free of Anti-Microbial Protection (Dry Back System). 

B. Requirements of Regulatory Agencies: Carpeting shall meet requirements of federal, state 
and local regulatory agencies for flammability, static control, or other properties as specified, 
with testing documentation from the manufacturer by a third party laboratory. 

C. Carpet Installation: Comply with CRI 104 - Standard for Installation of Textile Floor 
Covering Materials. 

D. Each color of carpet shall be of the same dye lot. 

E. Qualifications of Supervising Installer: The flooring supervisor shall have a minimum of 10 
hours Cal-OSHA safety training. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Full or cut rolls of carpeting shall be cut, packaged and identified by the factory. Distributor, 
dealer, or vendor cutting, re-packaging, and re-labeling is not permitted. 

B. Store material at least 24 hours at room temperature prior to installation and in accordance to 
all manufacturer's instructions. 

C. Deliver fire-rated materials with testing agency labels and required fire classification 
numbers attached and legible. 

1.5 JOB CONDITIONS 

A. Ventilation and Temperature: Verify areas to be carpeted are ventilated to remove fumes from 
installation materials, and areas are within temperature range recommended by the various 
material manufacturers for project site installation conditions. The temperature of a concrete 
slab must be stabilized above 65 degrees both 12 hours prior to and after the installation. The 
following environmental conditions inside the building are critical for proper installation. 
Temperature must be between 65 degrees F and 95 degrees F and the humidity between 10% 
and 65% for at least 72 hours before and 72 hours after installation. In addition, any adhesives, 
edge sealers and seam sealers should be stored under these conditions for a minimum of 24 
hours prior to installation. 

B. Protection: Prohibit traffic on carpet for at least 12 hours after installation. Cover carpet with 
heavy non-staining Kraft paper in areas where the work of other trades is to be performed 
and/or traffic and passage areas. Protect carpet from damage or soiling. Maintain protection 
in place until Substantial Completion. 

1.6 WARRANTY 

A. Installer shall provide a 2 year labor wananty. 

B. Manufacturer shall provide a 30 year material warranty as described below: 
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1. Delamination Warranty: Carpet will not delaminate for a minimmn of 30 years from 
the date of installation. 

2. Zippering Warranty: Carpet will not zipper or develop continuous pile yam runners 
in the body of the carpet for a minimum of 30 years from the date of Substantial 
Completion. 

3. Edge Ravel: Carpet will not have continuous pile yam coming out at seams for a 
minimum of 30 years from the date of Substantial Completion. 

C. Manufacturer shall provide a 10 year material warranty for colorfastness and texture 
retention. 

1. Texture Retention Wa1Tanty: The manufacturer warrants that the carpet will 
substantially maintain its physical surface texture against crushing, matting and 
walking out for 10 years from the date of Substantial Completion. 

2. Dimensional Stability Warranty: The manufacturer warrants that the carpet will not 
lose its dimensional stability (i.e., growth or shrinkage with glue-down installations) 
for the life of the carpet due to normal variations in atmosphere, temperature, or 
humidity. 

3. Colorfastness to light: Carpet will not fade for 10 years due to exposure to sunlight. 

4. Colorfastness to atmospheric contaminants: Carpet will not fade for 10 years due to 
atmospheric contaminants. 

5. Stain and Soil Protection: 10 year stain removal written guarantee. 

1. 7 MAINTENANCE 

A. Extra Materials: Provide minimum 36 inches in any one dimension of extra materials for each 
color, pattern, and dye lot of carpet. 

PART 2 - PRODUCTS 

2.1 CARPET 

A. Provide carpeting with face yarn of commercial grade, nylon with 25% post consumer 
recycled content, tufted) textured loop. Mohawk On The Rise Modular - Color: #7868 
Moving-Up; or equal. 

B. Provide carpeting with face yarn of commercial grade 100% Antron Heat Set Continuous 
Filament Nylon. 

1 . Carpeting shall meet the following minimum requirements: 

CONSTRUCTION: 
SURF ACE APPEARANCE: 
NYLON TYPE: 
GAUGE: 
PILE WEIGHT: 
PILE THICKNESS: 
STITCHES PER INCH: 
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DYE METHOD: 
PROTECTIVE TREATMENT: 
DENSITY: 
WEIGHT DENSITY: 
BACKING FOUNDATION: 

PATTERN REPEAT: 
SIZE: 
FLAMMABILITY: 
SMOKE DENSITY: 
STATIC PROPENSITY: 
IAQ GREEN LABEL PLUS: 
DESCRIPTION: 
CRIRATING: 
WARRANTIES: 

Solution Dyed 
Sentry Plus 
5,180 
103,600 
UltraSet - Fiberglass Reinforced 
Thermoplastic Composite Tile 
Not applicable 
24" x 24" (.6096 m x .6096 m) 
ASTM E 648 Class 1 (Glue Down) 
ASTM E 662 Less than 450 
AATCC-134 Under 3.5 KV 
1098 
Patterned Loop 
Heavy Traffic 
Lifetime UltraSet Modular Wan-anty, Lifetime 
Limited Colorfastness to Light, IO Year 
Limited Colorfastness to Atmospheric 
Contaminants, 10 Year Stain Warranty, 
Lifetime Static 

2. Patterns and colors from the manufacturer's standard colors. The colors and patterns 
offered will be the major criteria used to evaluate products proposed as equivalent. 

3. Up to two different colors may be selected for this project but the carpet in any one 
room will be all one color. 

4. Moisture impermeable: Carpet shall be unaffected by water and moisture. 

5. Indoor Air Quality: Carpet shall meet or exceed CRI & EPA guidelines (green label 
certified and labeled) and may not contain any VOC's such as: 4 PCH (4 
Phenylcyclohexene), PVC (Polyvinyl Chloride) or SBR latex (Styrene Butadiene 
Rubber). 

C. Carpet materials shall not contain quantities of toxic materials such as 4-phenylcyclohexene 
( 4-PC), which will result in off-gassing that causes indoor air toxin levels to exceed EPA 
recommended guidelines after completion of construction. 

D. Carpets shall be from one dye lot, unless othe1wise approved by Architect, and the OAR 

E. 5/16-inch x 1-3/8-inch, vinyl delux reducer Flexco Products; vinyl imperial reducer 
Mercer; or equal. Contact adhesive as reconunended by the reducer strip manufacturer. 

F. Carpet Edge Strips: A-600-SH Silver Clamp Down manufactured by Universal Metals, or 
equal. 

G. Adhesive: Use adhesive reconunended by carpet manufacturer for direct glue-down carpet 
installation. Where primers or sealers are furnished, verify their compatibility with adhesive. 
Use of adhesives containing chemicals that produce toxic off-gassing such as styrene 
butadiene is prohibited. 

H. Patching Compounds: Cementitious type, Ardex SD-F, Durabond's Webcrete #95, or equal, 
as recommended by carpet manufacturer. 

I. Primer: As recommended by the carpet manufacturer. 
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PART 3 -EXECUTION 

3.1 EXAMINATION 

A. Before installation is started, examine surfaces to receive carpet. Deficiencies shall be 
corrected before starting work of this Section. 

B. Field verify dimensions and other conditions affecting this work before commencing carpet 
install a ti on. 

3.2 PREPARATION 

A. Provide concrete moisture vapor emission and pH testing to all concreie specified to be 
covered with carpet. Includes concrete placed below, on and above grade. For carpet 
replacement projects, concrete slabs not in direct contact with ground may be excluded from 
this requirement. 

B. Testing shall take place after allowing concrete to dry for a 111ininmn1 of90 days. Testing to 
be scheduled no less than 1 or more than 3 weeks prior to scheduled :flooring installation. 

C. Quantification of Concrete Moisture Vapor Emission 

1. The test site should be maintained at the same temperature and humidity conditions 
as those anticipated during normal occupancy. These temperature and humidity 
levels should be maintained for 48 hours prior and during test period. If meeting this 
criteria is not possible, then minimum conditions should be 75±10°F and 50± 10% 
relative humidity. When a building is not under HV AC control, a recording 
hygrometer or data logger shall be in place recording conditions during the test 
period. A transcript of this information must be included with the test report. 

2. The number of vapor emission test sites is detennined by the square footage of the 
facility. The minimum number of tests to be placed is equal to 3 in the first 1,000 sq. 
ft. and 1 per each additional 1,000 square feet. 

3. Test sites are to be cleaned of all adhesive residue, curing compounds, paints, sealers, 
floor coverings, etc. 24 hours prior to the placement of test kits. 

4. Weigh test dish on site prior to start of test. Scale must report weight to 0.1 grams. 
Record weight a:nd start time. 

5. Expose Calcium Chloride and set dish on concrete surface. 

6. Install test contaimnent dome and allow test to proceed for 72 hours. 

7. Retrieve test dish by carefully cutting through containment dome. Close and reseal 
test dish. 

8. Weigh test dish on site recording weight and stop time. 

9. Calculate and report results as "pounds of emission per 1,000 sq. ft per 24 hours". 

10. Moisture vapor emissions must meet manufactures recommendations prior to 
installation. 
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D. Quantifying pH Level: At each vapor emission test site, after removal of test containment 
dome, perfom1 pH test. 

1. Place several drops of water onto the concrete surface to form a puddle 
approximately l" in diameter. 

2. Allow the water to set for approximately 60 seconds. 

3. Dip the pH paper into the water and remove immediately, compare color to chart 
provided by paper supplier to determine pH reading. 

4. Acceptable range is pH 5 to pH 9. Excessive alkalinity shall be neutralized prior to 
installation of the carpet. 

5. Record and report results. 

E. Cleaning and Drying: Clean concrete floor slabs of all oil, grease, waxes, curing compounds, 
dust, dirt, debris, paint, and other deleterious substances. Provide a commercial vacuum 
cleaner to remove dust and dirt. Damp mop to remove dust that may remain after first 
vacuuming, allow surface to dry, and again vacuum; repeat procedure if necessary to 
eliminate all dust. Do not furnish oiled or chemical treated sawdust or any similar product 
for dust removal. 

F. Leveling: Verify floor slabs true to level and plane within a tolerance of 1/8 inch in 10-feet. 
Test floor areas both ways with a IO-foot straightedge and repair all high and low areas 
exceeding allowable tolerance. Pop ups shall be hammered out and floor filled with a 
cementitious leveling compound. Remove high areas by power sanding, stone rubbing or 
grinding, chipping off and filling with an approved cementitious leveling compound, or 
equivalent method. Fill all low areas with an approved cementitious leveling compound. 
Repair and level the surfaces having abrupt changes in plane, such as trowel marks or ridges, 
whether or not within the allowable tolerance. Again clean areas where repairs are 
perfonned. Do not sand, stone rub grind or power chip floor adhesives that contain asbestos. 

G. Wood subfloors: Clean wood subfloors of all oil, grease, waxes, dust, dirt, debris, paint, and 
other deleterious substances. Do not furnish oiled or chemical treated sawdust or any similar 
product for dust removal. Sand off projecting ridges. If recommended by carpet 
manufacturer, seal floors with a recommended wood sealer, compatible with adhesives to be 
installed. 

H. Conditioning of Materials: Carpet and adhesives shall be conditioned at the pr~ject site at 
not less than 65 degrees F and relative humidity between 10 percent and 65 percent for 48 
hours prior to installation and in accordance to manufacturer's instructions. 

3.3 CARPET INSTALLATION 

A. General: Install carpet in accordance with requirements of CRI 104, except where more 
stringent requirements are specified herein or recommended by carpet materials 
manufacturers. 

B. Installation fonnat: Quaiter-Turn 

1. Start from the intersection point in the center of the floor. Install the tiles in one 
quadrant using the chalk lines as guidelines. Fill in the area in between the two chalk 
lines using the stair step method. 
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2. Continue to install tiles in a stair step or pyramid pattern, starting at the center point. 
Check to ensure tiles are properly aligned at edges during the installation. 

3. Fit the tiles together by sliding them together, being careful not to trap face yarns 
between or under the edges of the tile. Press or roll the tiles into the adhesive. They 
will be removed at any time and repositioned. 

4. All carpet tiles must be rolled with a 75 lb. or 100 lb. roller. 

5. Use an Orcon steel wheel seam roller or similar roller to blend and enhance the 
seams. 

a. The loop pile modules will have some yarn blossoming at the edges. The 
face yarn will require occasional trimming. 

C. Site Layout 

1. The starting point in a modular installation must be as near to the center of the room 
as possible and must be positioned to utilize the largest perimeter cut module size. 

2. Snap a chalk line parallel to one major wall bisecting the starting point. It will be 
necessary to offset the center chalk line to assure perimeter modules will be at least 
half size. 

3. A second chalk line must be snapped from the sta1ting point at 90° to the first line. 
This can be accomplished using a 6-8-10, or larger triangle, depending on the room 
size. 

D. Cutting Border Tiles: Cuts are made from the back. Install border tiles by placing the tile 
face down exactly on top of the last row of field tiles, keeping the arrows pointed in the same 
directions. This will be your cut tile. Using another tile, butt it against the wall allowing it to 
lie on top of the tile that is to be cut. Using this tile as a reference tile, score a line on the back 
of the tile that is to be cut. Cut the tile along the reference line being careful not to cut through 
the installed tile below. Install the cut tile with the cut edge along the wall. Use this same 
technique at doorways and other objects that must be cut around. A transition strip must be 
used to protect any exposed edges. 

E. Pallet and Box Sequencing: It is very important to install carpet tiles in the order they were 
manufactured. This is easily accomplished by selecting pallets in sequential order and 
following the numbers located on each carton of tiles to ensure the most unifonn look. 
Typically, an installation will begin with the lowest carton numbers and progress through the 
highest numbers until the project is complete. 

F. Color Control: Install dye lot in the number sequence at locations indicated to prevent shading 
variations. Install only one dye lot for each area of building unless otherwise reviewed. If 
more than one dye lot is required, obtain prior review of color match between dye lots and, 
AGENCY's written approval. 

G. Doorways: Extend carpet into doorways without piecing in and seam to the carpet on other 
side of door under door centerline except where metal thresholds occur; no small filler pieces 
of carpet will be permitted at doorways. 

H. Adhesives: As reconunended by the carpet manufacturer. Use of adhesives containing 
chemicals that produce toxic off-gassing such as styrene butadiene is prohibited. 
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I. Binder Bars: Provide bars at all edges of carpet not abutting walls o:r of.her constmction, 
securely fastened in place by using aluminum drive nails. Precisely aligm splices and tightly 
miter angles. 

3.4 PROTECTION 

A. Protect the work of this Section until Substantial Completion. Prohibit traffic on carpet for at 
least 12 hours after installation. Cover carpet with heavy non-staining haft paper in areas 
when the work of other trndes is to be perfom1ed and/or traffic and passage areas. Protect 
carpet from damage or soiling. Maintain in place until substantial comple:.tion. 

3.5 CLEANING 

A. As each carpeted area is completed, clean up all dirt and debris, remove spots and soiling 
with proper cleaner, trim off loose threads with sharp scissors, and vacu1ll!m. entire area clean. 

3.6 CLEAN-UP 

A. Remove rnbbish, debris, and waste materials and legally dispose of offilie _project site. 

3. 7 INSTRUCTION 

A. Before Substantial Completion of the work, provide a 4 hour AGENCY instruction period 
for proper maintenance of carpeting. Instmctions shall be provided by technical 
representative of manufacturer. 

3.8 BAKEOUT 

A. After carpet installation, increase temperature of space to above 92°F and operate ventilation 
system on 100% outside air until all toxic off-gassing from carpet materi:al :and adhesives has 
been dissipated. Prior to completion of constmction, submit results of air quality tests 
performed by an EPA approved testing laboratory demonstrating that to:rin levels of building 
air are below EPA recommended guidelines for worn spaces occupied for 40 hours per week 
with building ventilating system operating at its nom1al intended mode of re-circulating air 
with minimum required fresh air makeup. 

END OF SECTION 
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SECTION 09780- TROWELED EPOXY FLOORING 

PART I-GENERAL 

1.1 SUMMARY 

A. Sections includes: 

1. Moisture vapor emission testing. 

2. Surface preparation 

3. Waterproofing membrane (ifrequired). 

4. Integral coved base 

5. Furnishing and installation of troweled epoxy flooring. 

1.2 QUALITY ASSURANCE 

A. All materials used in troweled epoxy flooring system_ shall be manufactured by a single 
manufacturer to ensure compatibility and proper bonding. 

B. Applicator shall have a minimum of 3 years experience in the installation of aggregate filled 
epoxy flooring and be certified by the manufacturer. 

C. Owner reserves the right to core drill the finished flooring system in 3 locations to verify the 
thickness of the application. If the specified thickness has not been achieved, the contractor may 
be directed to pay for testing and reapply flooring materials until the desired thickness is 
obtained. 

1.3 SUBMITTALS 

Submit the following for Product Review: 

A. Submit manufacturer's product data, literature and brochures. 

B. Submit manufacturer's samples showing color choices and texture. 

C. Submit a statement from the manufacturer indicating the installer's certification. 

D. Prior to commencing work, installer shall prepare two 6" x 6" samples of the resinous flooring 
chosen for the project showing actual color, thickness and texture. These samples shall serve as a 
basis for comparison throughout the duration of the work. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. All material shall be delivered to the job site in m1opened containers clearly labeled by the 
manufacturer and stored in a dry location at a minimum of 65 degrees Fahrenheit. 

1.5 WARRANTY 
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B. Manufacturer shall furnish a single, written warranty covering both material and workmanship for 
a period of one (1) full year from date of installation. 

PART2-PR0DUCTS 

2.1 MANUFACTURERS 

A. Resin systems and graded silica filler shall be supplied by Arizona Polymer Flooring, Inc., 
Glendale, Arizona. Aggregate fillers shall be supplied by Arizona Polymer Flooring, Inc. or other 
suitable sources approved by the manufacturer. 

B. Or Equal. 

2.2 MATERIALS 

A. Primer, aggregate binder and top coat shall be 100% solids, thermosetting epoxy resin. 

B. Aggregate shall be graded silica, quartz or "Monterey" sand as specified by the manufacturer to 
meet system requirements. 

C. Two- component, aliphatic polyurethane may be used as the finish coat for selected systems as 
recommended by the manufacturer. 

D. Elastomeric caulking compounds shall be supplied by Vulkem, SIKA or Sonneborn. 

2.3 SYSTEM DESCRIPTION 

A. Flooring system to be a minimum 1/4" thick with color and texture to match the sample 
chosen. 

B. Finished flooring system shall have the following perfonnance characteristics: 

1. Compressive Strength (ASTM C 579): 9500 psi. 
2. Tensile Strength (ASTM C 307): 2500 psi. 
3. Flexural Strength (ASTM C 580): 4200 psi. 
4. Hardness, Shore D (ASTM D 2240): 85 
5. Impact Resistance (ASTM D 2794): passes 160 inch pounds. 
6. Thennal Shock Resistance (ASTM D 1044): passes. 
7. Tabor Abrasion (ASTM D 1044): 34 mg. loss. 
8. Water Absorption (ASTM D543): 0.2% 
9. Bond Strength (ACI 503.4-2.3.2): 350 psi, concrete failure. 
10. USDA Approval: Approved 

C. Chemical Resistance: (ASTM D 1308, 24 hour exposure). 
1. Urine ..................................................................................................... no effect 
2. Blood .................................................................................................... no effect 
3. Whiskey ................................................................................................ no effect 
4. Black Ink ............................................................................................... no effect 
5. Brake Fluid ........................................................................................... no effect 
6. Gasoline ............................................................................................... no effect 
7. Skydrol B-4 ........................................................................................... no effect 
8. Hydraulic Fluid #83282 ......................................................................... no effect 
9. Mineral Spirits ....................................................................................... no effect 
10. Xylene .................................................................................................. no effect 
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11. MEI( ............................................................................................... film softened 
12. 50% Sodium Hydroxide ........................................................................ no effect 
13. 25% Hydrochloric Acid ......................................................................... no effect 
14. 25% Sulphuric Acid .............................................................................. no effect 
15. 25% Acetic Acid ................................................................................... no effect 
16. 25% Nitric Acid .............................................................................. film blistered 

PART 3-EXECUTION 

3.1 EXAMINATION 

A. Verification of conditions: 

1. Inspect surfaces to receive epoxy flooring. 

2. Conduct relative humidity probe testing for concrete moisture according to 
ASTM2170. 

3. Before starting work, report in writing to the Architect any unsatisfactory 
condition. 

4. Application of any material shall signify that surfaces have been inspected and 
are satisfactory. 

3.2 SURFACE PREPARATION 

A. Remove old coatings, substrate ridges and protrusions by grinding or sanding. Smfaces to receive 
flooring system shall be profiled to a minimum of 20 mils using mechanical scarification or shot 
blasting. The prepared surface must be inspected and approved by the manufacturer or his 
representative before any materials are installed. 

3.3 INSTALLATION 

A. Allow sufficient time for the installation of the flooring system. At no time shall the speed of 
project completion be allowed to detrimentally affect the application. 

B. Provide sufficient light, power, heat and working conditions to permit proper materials of the 
coating. Substrate temperature shall be at a minimum of 50 degrees F during application and for 
48 hours thereafter. 

C. If waterproofing is required, apply elastomeric Polyurethane 300 according to manufacturer's 
instructions to achieve a 40 mil membrane. 

D. Fill control joints and large holes with thickened epoxy material prior to application of flooring 
system according to manufacturer's instructions. Mark location of all expansion joints for 
saw cutting after placement of flooring system. 

E. Where troweled flooring does not abut a vertical surface and around all floor drains, cut a keyway 
1/4" deep by l" wide to receive the flooring material. Do not feather edge the materials. 

F. Prime prepared surface with Epoxy 400 immediately prior to application of troweled mortar. 
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G. Mix Epoxy 400 and graded aggregate together according to manufacturer's instructions and rake 
or screed the material onto the surface. Finish with hand or power trowel to a minimum 1/4" 
thickness. 

H. After troweled base has cured, sand or grind surface to remove trowel marks. Apply thickened 
Epoxy 400 at 75-100 sq. ft. per gallon. If slip-resistance is required, broadcast 24 grit bleached 
aluminum oxide into the wet material to achieve the desired texture. Allow to cure firm before 
proceeding. 

I. Apply finish coat of Epoxy 400 at 75-100 sq. ft. per gallon. 

J. Apply optional top coat of Polyurethane 100 or Polyurethane 501 at 300 sq. ft. per gallon. 

K. After curing, sawcut completely through the resinous flooring at the pre-marked expansion joints. 
Fill the joint with elastomeric polyurethane caulking according to manufacturer's instructions. 

3.4 FIELD QUALITY CONTROL 

A. Installer shall monitor the thickness of the system as the work progresses. Areas found to not 
meet the required thickness shall receive additional material until specified thickness is attained. 

3.5 PROTECTION 

A. Installation areas must be kept free from traffic and other trades during the application procedure 
and cure time. 

- END OF SECTION -
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SECTION 09800 - PROTECTIVE COATING 

PART 1 - GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes the protective coating of all indicated surfaces including 
surface preparation, pretreatment, coating application, touch-up, protection of surfaces not to 
be coated, cleanup, and all appurtenant work. 

B. Definitions 

1. The term "paint", "coatings", or "finishes" as used herein, shall include surface 
treatments, emulsions, enamels, paints, epoxy resins, and all other protective coatings, 
except galvanizing or anodizing, whether used as a pretreatment, primer, intermediate 
coat, or finish coat. 

2. The term "DFT" shall mean minimum dry film thickness, without any negative 
tolerance. 

C. The following surfaces shall not be protective coated hereunder unless indicated. 

1. Concrete except in chemical(s) containment areas 
2. Stainless steel 
3. Machined surfaces 
4. Grease fittings 
5. Glass 
6. Equipment nameplates 
7. Platfonn gratings, stair treads, door thresholds, and other walk surfaces 

D. The coating system schedules summarize the surfaces to be coated, the required surface 
preparation, and the coating systems to be applied. Coating notes on the drawings are used to 
show exceptions to the schedules, to show or extend the limits of coating systems, or to 
clarify or show details for application of the coating systems. 

1.2 RELATED SECTIONS 

A The WORK of the following Sections applies to the WORK of this Section. Other 
Sections of the Specifications, not referenced below, shall also apply to the extent 
required for proper performance of this WORK. 

1. Section 09900 - Architectural Paint Finishes 

1.3 CODES 

A The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 
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1. California Building Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of 
this Section: 

1. References herein to "SSPC Specifications" or "SSPC" shall mean the published 
standards of the Steel Structures Painting Council, 40 24th Street, 6th Floor, Pittsburgh, 
PA 15222. 

2. References herein to "NACE" shall mean the published standards of the National 
Association of Corrosion Engineers, P.O. Box 281340, Houston, TX 77218-8340. 

3. Commercial Standards: 

ANSI Al3.l 

ANSI/AWWA CI05 

ANSI/ A WW A C203 

ANSI/AWWAC209 

ANSI/AWWA Dl02 

4. Federal Specifications: 

TT-P-28 

DOD-P-23236 

1.5 SHOP DRAWINGS AND SAMPLES 

Scheme for Identification of Piping Systems 

Polyethylene Encasement for Ductile Iron Piping 

Coal-Tar Protective Coatings and Linings for Steel 
Water Pipelines - Enamel and Tape-Hot-Applied 

Cold-Applied Tape Coatings for the Exterior of 
Special Sections, Connections, and Fittings for Steel 
Water Pipelines 

Painting Steel Water-Storage Tanks 

Paint, Aluminum, Heat Resisting (1200°F) 

Military Specification, Paint Coating Systems, Steel 
Ship Tank, Fuel and Salt Water Ballast 

A. Submittals shall include the following information and be submitted at least 30 days prior to 
protective coating work. 

1. Coating Materials List: The CONTRACTOR shall provide a coating materials list 
which indicates the manufacturer and the coating number, keyed to the coating systems 
herein, prior to or at the time of submittal of samples. 

2. Paint Manufacturer's Catalogue: For each paint system to be used the 
CONTRACTOR shall submit manufacturer's catalogue containing the following data 

a. Paint Manufacturer's data sheet for each product used, including statements on 
the suitability of the material for the intended use. 
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b. Technical and performance information that demonstrates compliance with the 
system perfonnance and material requirements. 

c. Manufacturer's Instructions and recommendations on surface preparation, 
thinning, mixing, handling, applying and proper storage. 

d. Colors available for each product (where applicable). 

e. Compatibility of shop and field applied coatings (where applicable). 

f. Material safety data sheet for each product used. 

B. Samples: 

1. Samples of all paint, finishes, and other coating materials shall be submitted on 8.5-inch 
by 11-inch sheet metal. Each sample shall be completely coated over its entire surface 
with one protective coating material, type, and color. 

2. Two sets of color samples to match each color selected by the CONSTRUCTION 
MANAGER from the Manufacturer's standard color sheets. If custom mixed colors are 
indicated, the color samples shall be made using color fonnulations prepared to match 
the color samples furnished by the CONSTRUCTION MANAGER. The color forn1ula 
shall be shown on the back of each color sample. 

3. Qualifications of Painting Subcontractor 

a. Copy of a valid State of California license as required for the application of 
coatings. 

b. Five references which show that the painting subcontractor has demonstrated 
successful knowledge with the indicated coating systems in the recent past. 
Provide the name, address and telephone number of the owner of each 
installation. The CONTRACTOR shall obtain the references from the 
subcontractor and submit them to the CONSTRUCTION MANAGER. 

1.6 SERVICES OF MANUFACTURER 

A. For submerged and severe service coating systems, the CONTRACTOR shall require the 
paint manufacturer to furnish the following services: 

1. The manufacturer's representative shall furnish at least 6 hours of on-site instruction in 
the proper surface preparation, use, mixing, application and curing of the coating 
systems. 

2. The manufacturer's representative shall personally observe the start of surface 
preparation, mixing, and application of the coating materials. 

3. The manufacturer's representative shall provide technical support to resolve field 
problems associated with manufacturer's products furnished under this Contract or the 
application thereof. 
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4. The manufacturer shall certify that these services have been furnished, and the 
CONTRACTOR shall submit the certification within 7 days of completion of each paint 
system. 

1.7 INSPECTION AND TESTING 

A General: The CONTRACTOR shall give the CONSTRUCTION MANAGER a minimum of 
3 days' advance notice of the start of any field surface preparation work or coating application 
work, and a minimum of 7 days' advance notice of the start of any shop surface preparation 
work. 

B. All such work shall be performed only in the presence of the CONSTRUCTION 
MANAGER, unless the CONSTRUCTION MANAGER has granted prior approval to 
perform such work in its absence. 

C. Inspection by the CONSTRUCTION MANAGER, or the waiver of inspection of any 
particular portion of the work, shall not relieve the CONTRACTOR of its responsibility to 
perform the work in accordance with these Specifications. 

D. Scaffolding shall be erected and moved to locations where requested by the 
CONSTRUCTION MANAGER to facilitate inspection. Additional illumination shall be 
furnished to cover all areas to be inspected. 

E. Inspection Devices: The CONTRACTOR shall furnish, until final acceptance of such 
coatings, inspection devices in good working condition for the detection of holidays and 
measurement of dry-film thicknesses of protective coatings. Dry-film thickness gauges shall 
be made available for the CONSTRUCTION MANAGER'S use at all times while coating is 
being done, until final acceptance of such coatings. The CONTRACTOR shall furnish the 
services of a trained operator of the holiday detection devices until the final acceptance of 
such coatings. Holiday detection devices shall be operated only in the presence of the 
CONSTRUCTION MANAGER. 

F. Holiday Testing: The CONTRACTOR shall holiday test all coated ferrous surfaces inside a 
steel reservoir, or other surfaces which will be submerged in water or other liquids, or 
surfaces which are enclosed in a vapor space in such structures and surfaces coated with any 
of the submerged and severe service coating systems. Areas which contain holidays shall be 
mai'ked and repaired or recoated in accordance with the coating manufacturer's printed 
instructions and then retested. In addition to the above the CONSTRUCTION MANAGER 
may test any surfaces for any number of times at no additional cost to CONTRACTOR. All 
defects so found shall be coITected by the CONTRACTOR at no additional cost to the 
OWNER. 

1. Coatings With Thickness Exceeding 20 Mils: For surfaces having a total dry film 
coating thickness exceeding 20 mils: pulse-type holiday detector such as Tinker & 
Rasor Model AP-W, D.E. Steams Co. Model 14/20, or equal shall be used. The unit 
shall be adjusted to operate at the voltage required to cause a spark jump across an air 
gap equal to twice the indicated coating thickness. 

2. Coatings With Thickness of 20 Mils or Less: For surfaces having a total dry film 
coating thickness of 20 mils or less: Tinker & Rasor Model Ml non-destructive type 
holiday detector, K-D Bird Dog, or equal shall be used. The unit shall operate at less 
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than 75-volts. For thicknesses between 10 and 20 mils, a non-sudsing type wetting 
agent, such as Kodak Photo-Flo, or equal, shall be added to the water prior to wetting 
the detector sponge. 

G. Film Thickness Testing: On ferrous metals, the dry film coating thiclmess shall be 
measured in accordance with the SSPC "Paint Application Specification No. 2" using a 
magnetic-type dry film thickness gauge such as Mikrotest model FM, Elcometer model 
111/lEZ, or equal. Each coat shall be tested for the correct thickness. No measurements 
shall be made until at least 8 hours after application of the coating. On non-ferrous metals 
and other substrates, the coating thicknesses shall be measured at the time of application 
using a wet film gauge. 

H. Surface Pre1Jaration: Evaluation of blast cleaned surface preparation work will be based 
upon comparison of the blasted surfaces with the standard samples available from the NACE, 
using NACE standard TM-01-70 and TM-01-75. 

1.8 WARRANTY INSPECTION 

A. A warranty inspection may be conducted during the eleventh month following completion of 
all coating and painting work. The CONTRACTOR and a representative of the coating 
material manufacturer shall attend this inspection. All defective work shall be repaired in 
accordance with these specifications and to the satisfaction of the OWNER. The OWNER 
may, by written notice to the CONTRACTOR, reschedule the warranty inspection to another 
date within the one-year correction period, or may cancel the warranty inspection altogether. 
If a warranty inspection is not held, the CONTRACTOR shall not be relieved of its 
responsibilities under the Contract Documents. 

1.9 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Coating materials shall be sealed in containers that plainly show the designated name, 
formula or specification number, batch number, color, date of manufacture, manufacturer's 
directions, and name of manufacturer, all of which shall be plainly legible at the time of use. 

B. Paint materials shall be carefully stored in a manner that will prevent damage and h1 an area 
that is protected from deleterious elements. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Suitability: The CONTRACTOR shall use suitable coating materials as recommended by 
Manufacturer for the intended service. 

B. Com1latibility: In any coating system only compatible materials from a single manufacturer 
shall be used in the work. Particular attention shall be directed to compatibility of primers 
and finish coats. If necessary, a barrier coat shall be applied bet\veen existing prime coat and 
subsequent field coats to ensure compatibility. 

C. Colors: All colors and shades of colors of all coats of paint shall be as indicated or selected 
by the CONSTRUCTION MANAGER. Each coat shall be of a slightly different shade, to 
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facilitate inspection of surface coverage of each coat. Finish colors shall be as selected from 
the manufacturer's standard color samples by the CONSTRUCTION MANAGER. 

D. Substitute or "Or Equal" Products: 

1. The CONTRACTOR shall provide satisfactory documentation from the firm 
manufacturing the proposed substitute or "or-equal" material that said material meets 
the requirements and is equivalent or better than the listed materials in the following 
properties: 

a. Quality 

b. Durability 

c. Resistance to abrasion and physical damage 

d. Life expectancy 

e. Ability to recoat in future 

f. Solids content by volume 

g. Dry film thickness per coat 

h. Compatibility with other coatings 

1. Suitability for the intended service 

J. Resistance to chemical attack 

k. Temperature limitations in service and during application 

I. Type and quality of recommended undercoats and topcoats 

m. Ease of application 

n. Ease of repairing damaged areas 

o. Stability of colors 

E. Protective coating materials shall be standard products produced by recognized 
manufacturers who are regularly engaged in production of such materials for essentially 
identical service conditions. Where requested, the CONTRACTOR shall provide the name of 
least one successfully performing application of the proposed manufacturer's products in a 
prqject of comparable size and complexity constructed in the recent past. 

F. The cost of all testing and analyzing proposed substitute materials that may be required by the 
CONSTRUCTION MANAGER shall be paid by the CONTRACTOR at no additional cost to 
the OWNER. If the proposed substitution requires changes in the contract work, the 
CONTRACTOR shall bear all such costs involved and the costs of allied trades affected by 
the substitution at no additional cost to the OWNER. 

2.2 INDUSTRIAL COATING SYSTEMS 

A. Material Sources: Each of the following manufacturers is capable of supplying many of the 
industrial coating materials indicated herein. Where manufacturers and paint numbers are 
listed, it is to show the type and quality of coatings that are required. Proposed substitute 
materials shall be considered as indicated above. All industrial coating materials shall be 
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materials that have a record of satisfactory performance in industrial plants, manufacturing 
facilities, water, and wastewater treatment plants. 

1. Ameron 
2. Carboline Coatings Company 
3. Inorganic Coatings, Inc. 
4. International (Courtaulds) 
5. Tnemec Company 

B. System 1 - Alkyd Enamel: High quality, gloss or semi-gloss, medium long oil alkyd finish 
shall have a minimum solids content of 49 percent by volume. Primer shall be as 
recommended by manufacturer. 

1. Prime coat (DFT = 3 mils) Amercoat 5105, Tnemec 4-55, or equal. 

2. Finish coats (two or more, DFT = 3 mils), Amercoat 5401 HSA, or 5405, Tnemec 2H, 
or equal. 

3. Total system DFT = 6 mils. 

C. System 2 - Not Used 

D. System 3 - Aluminum Silicone Resin: Aluminum silicone resin material shall be suitable 
for a service temperature of up to 1,000 degrees F, and shall comply with Federal 
Specification TT-P-28. 

1. Prime coat and finish coat (2 or more, DFT 
Amercoat 878, or equal. 

2. Total system DFT = 3 mils. 

3 mils), Tnemec Series 39-1061, 

E. System 4 - Aliphatic Polyurethane: Two component aliphatic acrylic polyurethane coating 
material shall provide superior color and gloss retention, resistance to splash from acid and 
alkaline chemicals, resistance to chemical fumes and severe weathering and with a minimum 
solids content of 58 percent by volume. Primer shall be a rust inhibitive two component 
epoxy coating with a minimum solids content of 68 percent by volume. 

1. Prime coat (DFT = 4 mils), Amercoat 385, Carboline 893, Tnemec 69, or equal. 

2. Finish coat (one or more, DFT = 3 mils), Amershield, Carboline 134 HS, Tnemec 74, or 
equal. 

3. Total system DFT = 7 mils. 

4. More than one finish coat shall be applied as necessary to produce a finish with unifo11n 
color and texi11re. 

F. System 5 - Inorganic Zinc/Polyurethane: The inorganic zinc primer shall be a water or 
solvent based, self-curing, zinc silicate 2-component inorganic coating which contains at least 
85 percent of metallic zinc by weight in the dried fihn, and is recommended by the coating 
manufacturer as a primer for this system. The intennediate coat shall be a high-build two 
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component epoxy with a solids content of at least 70 percent by volume. Finish coats shall be 
a 2-component aliphatic acrylic or polyester polyurethane coating material that provides 
superior color and gloss retention, resistance to chemical fumes and severe weathering, and a 
minimum solids content of 58 percent by volume. 

1. Prime coat (DFT = 2 mil), Ameron Dimetcote 21-5 or 21-9, Inorganic Coatings 531, or 
equal. 

2. Intem1ediate coat (DFT = 4 mils), Ameron 385, Inorganic Coatings P24, or equal. 

3. Finish coats (one or more, DFT = 3 mils), Ameron Amershield, Inorganic Coatings 64, 
or equal. 

4. Total system DFT = 10 mils. 

5. Inten11ediate coat shall be applied in excess of 4 mils DFT or in more than one coat as 
necessary to completely cover the inorganic zinc primer and prevent application 
bubbling of the polyurethane finish coat. 

6. More than one finish coat shall be applied as necessary to produce a finish with unifon11 
color and texture. 

7. If the inorganic zinc primer is used as a pre-construction or shop applied primer, all 
damaged and uncoated areas shall be spot abrasive blasted and coated after construction 
using the indicate material. 

G. System 6 - Inorganic Zinc, Water Based: Water based, self curing, ethyl silicate shall be a 
two component inorganic coating material that contains at least 85 percent of metallic zinc by 
weight in the dried film. 

1. Prime coat and finish coat (One, DFT = 3 mils), Ameron Dimetcote 21-5, Inorganic 
Coatings 531, or equal. 

2. Total system DFT = 3 mils. 

H. System 7 - Acrylic Latex: Single component, water based acrylic latex with a fungicide 
additive shall have a minimmn solids content of 35 percent by volume. Prime coat shall be as 
recommended by manufacturer. The coating material shall be available in the ANSI safety 
colors. 

1. Prime coat (DFT = 2 mils), as recommended by manufacturer. 

2. Finish coats (2 or more, DFT = 6 mils), Ameron Amercoat 220, Carboline 3359, 
Tnemec 6, or equal. 

3. Total system DFT = 8 mils. 

I. System 8 - Epoxy Equipment: Two component, rust inhibitive polyamide cured epoxy 
coating material shall provide a recoatable finish that is available in a wide selection of 
colors. The coating material shall have a minimum solids content of 66 percent by volume 
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and be resistant to service conditions of condensing moisture, splash and spillage of 
lubricating oils, and frequent washdown and cleaning. 

1. Prime coat DFT = 3 mils, Ameron 385, Tnemec 69, or equal. 

2. Prime coat, where shop applied. (DPT= 3 mils), universal primer, Ameron 185 HS, 
Tnemec 50-330 or 161, or equal. 

3. Finish coat (2 or more, DFT =6 mils), Ameron 385, Tnemec 69, or equal. 

4. Total system DPT= 6 mils. 

J. System 9 - Inorganic Zinc/Epoxy, Equipment: The inorganic zinc primer shall be a water 
or solvent based, self curing, zinc silicate, two-component inorganic coating that contains at 
least 85 percent of metallic zinc by weight in the dried film, and is recommended by the 
coating manufacture as a primer for this system. The finish coats shall be a polyamide cured 
epoxy material with a minimum solids content of at least 80 percent by volume, and available 
in a large selection of colors. 

1. Prime coat DFT =3 mils Ameron Dimetcote 21-5 or 21-9, Carboline carbozinc 7 WB, 
or equal. 

2. Finish coats (2 or more, DPT= 9 mils) Ameron 400, Carboline 890, or equal. 

3. Total system DFT = 12 mils. 

K. System 10 - Acrylic, Concrete: The acrylic coating material shall be a single component, 
industrial grade, high molecular weight acrylic coating material shall have a minimum solids 
content of 35 percent by volume. The filler-sealer shall be a two component epoxy masonry 
sealer for wet and exterior exposure, with a solids content of at least 64 percent by volume. 
A 100 percent solids epoxy surface shall be used to fill holes and patch the concrete surface 
after abrasive blasting. 

l. Prime coat (Filler-sealer), applied in nvo coats to the entire surface and worked into the 
surface with a squeegee to achieve a smooth, void-free surface, Tnemec 54-660, 
Ameron Nu-Klad 105A followed by Nu-Klad 114A (2 coats), or equal. 

2. Finish coats (2 or more, DFT = 6 mils), Tnemec 6, Ameron Amercoat 220, or equal. 

L. System 11 - Ali11hatic Polyurethane, Concrete: Two component aliphatic polyester 
polyurethane coating material shall provide superior color and gloss retention, resistance to 
splash from acid and alkaline chemicals, and resistance to chemical fumes and severe 
weathering, and with a minimum solids content of 65 percent by volume. Filler-sealer 
compound shall be a two component epoxy material used to provide a smooth smface for the 
epoxy intermediate coat. The filler-sealer shall be applied to the entire concrete surface and 
worked into the concrete surface with a wide blade putty knife or squeegee. The intermediate 
coat shall be a high-build epoxy coating with a minimum solids content of 70 percent by 
volume. 

1. Prime coat (Filler-sealer), Ameron Nu-Klad 105A followed by, Nu-Klad 114 Tnemec 
54-660, or equal. 
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2. Intermediate coat (DFT = 4 mils), Ameron Amerlock 400, Tnemec 104 HS, or equal. 

3. Finish coats (2 or more, DFT = 3 mils), Ameron Amershield, Tnemec 74, or equal. 

M. System 12 - Aliphatic Polyurethane, Fiber Glass: Two-component aliphatic polyurethane 
coating material shall provide superior color and gloss retention, resistance to splash from 
acid and alkaline chemicals, and resistance to chemical fumes and severe weathering. A 
primer, tie coat, or mist coat shall be used as recommended by the manufacturer. 

1. Prime coat (Tie coat), AmeronAmercoat 385, Tnemec 66, or equal. 

2. Finish coats (2 or more, DFT = 3 mils), Ameron Amershield, Tnemec 74, or equal. 

2.3 SUBMERGED AND SEVERE SERVICE COATING SYSTEMS 

A Materials Sources: The manufacturers' products listed in this paragraph are materials which 
satisfy the material descriptions of this paragraph and have a documented successful record 
for long term submerged or severe service conditions. Proposed substitute products shall be 
considered as indicated above. 

B. System 100 - Amine Cured Epoxy: High build, amine cured, straight epoxy resin shall have 
a solids content of at least 80 percent by volume, and shall be suitable for long-term 
immersion service in potable water and wastewater. For potable water service, the coating 
material shall be listed by the NSF International as in compliance with NSF Standard 61B 
Drinking Water System Components - Health Effects. 

1. Prin1e coat and finish coats (3 or more, DFT = 16 mils), Amercoat 395, Tnemec 139, or 
equal. 

2. For coating of valves and non-submerged equipment, DFT = 12 mils. 

C. System 101 - Cold-Applied Tape: Tape coating materials and procedures shall be in 
accordance with ANSI/AWWA C209. Prefabricated tape shall be Type II. The system shall 
consist of a primer layer, inner layer tape (35 mils), and an outer layer tape (35 mils). Total 
system DFT = 70 mils. 

D. System 102 - Polyamide Cured Epoxy: High build, polyamide epoxy resin shall have a 
solids content of at least 56 percent by volume, and shall be suitable for long-tenn immersion 
in potable water and municipal wastewater. For potable water service, the coating material 
shall be listed by the NSF International as in compliance with NSF Standard 61. 

l. Prime coat and finish coats (3 or more, DFT = 12 mils), Tnemec 20, or equal. 

E. System 103 - Coal Tar Epoxy: High build, 2-component amine or polyamide cured coal tar 
epoxy shall have a solids content of at least 68 percent by volume, suitable for long term 
immersion in wastewater and for coating of buried surfaces, and conforming to 
DOD-P-23236., Class 2, or to SSPC Paint 16. Prime coats are for use as a shop primer only. 
Prime coat shall be omitted when both surface preparation and coating are to be performed in 
the field. 
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1. Finish coats (2 or more, DFT = 16 mils), Amercoat 78 HB, Tnemec 46 H-413, or equal. 

2. Total system DFT = 16 mils. 

F. System 104 - Not Used 

G. System 105- Epoxy, Reservoirs: 

1. Primer: Solids content of 100 percent, NSF listed, compatible with :finish coating, 3 
mils. 

2 Polyamide Cured Epoxy: High build polyamide cured epoxy coating shall have a solids 
content of at least 70 percent by volume and a finish coat color of white. 

3. Amine Cured Epoxy: High build amine cured epoxy coating shall have a solids 
content of at least 78 percent by volume and with a finish coat color of white or ivory. 

4. The epoxy coating material shall be either a polyamide-cured epoxy or an amine-cured 
epoxy suitable for long-term immersion service in reclaimed and potable water. The 
material shall be listed by NSF futernational as in compliance with NSF Standard 61 
and shall confonn with State and local health regulations and policies for service in 
potable water reservoirs. The CONTRACTOR shall submit a written certification that 
the proposed materials meet the above regulatory agency standards and policies. The 
material shall be applied with a primer if recommended by the coating manufacturer. 

5. Part A: Products shall be as listed, or equal: 

a. Pre-coating, prior to (DFT = 3 mils) Ameron Dimetcote 21-5, 
erection. futernational futerline 982 
See Note (1) under 
Paragraph f. 

b. Finish coating, prior to (DPT= 9 mils) Ameron Amercoat 395, 
erection. Top of roof International Interline 925 
rafters, girders, and 
other areas not 
accessible after 
erection. 

C, Touch up, following (DPT= 3 mils) 
erection. 
See Note (2) under 
Paragraph f. 

d. Difficult-to-coat areas, (DPT= 9 mils) Ameren Amercoat 395, 
following erection. futernational futerline 925 
See Note (3) under 
Paragraph f. 

e. Finish Coats (2 or (DPT= 9 mils) Ameron 395, 
more) futernational futerline 925 

f. Notes: 
(1) All lap roof plate edges, both sides, are to be pre-coated. If necessary, 

zinc primer exposed on exterior of roof may be removed prior to welding. 
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Pre-coating shall extend at least 6 inches from plate edges. 
(2) Touch-up coating shall be done for areas damaged during erection, or 

areas not pre-coated. The CONTRACTOR shall spot sandblast to 
SSPC-SP-5 - white metal blast cleaning, before application of coating. 
Material used for touch-up shall be the specified material, or a compatible 
primer recommended by the manufacturer. 

(3) All edges, nuts, bolts, lap joints, weld seams and the roof rim angle shall 
receive one brush-applied coat prior to the application of the first 
complete spray coat. 

6. Part B: Products shall be as listed, or equal: 

a. Difficult-to-coat areas. Ameron Amercoat 395, 
See Note (1) under International Interline 925 
Paragraph d. 

b. Finish coats (2 or (DFT = 12 mils) Ameron Amercoat 395, 
more). International Interline 925 
Finish coats to be 
applied at 4-6 mils 
DFT per coat. See Note 
( 1) under Paragraph d. 

C. Total system DFT = 12 
mils 

d. Notes: 
(1) All edges, nuts, bolts, lap joints, and weld seams shall receive one brush-
applied coat prior to the application of the first complete spray coat. 

7. Curing Period: Prior to immersion, the completed system shall be subjected to at least 
240 hours of curing time with the metal temperature at a minimum of 70 degrees F, or 
480 hours at a minimum of 60 degrees F, both conditions at a maximum relative 
humidity of 50 percent and under the forced ventilation conditions required by the 
paragraph entitled "Curing of Coatings, herein. More curing time or a higher 
temperature shall be provided if recommended by the epoxy coating manufacturer. If 
the envirom11ental conditions do not provide the necessary minimum temperature, use 
heated air to provide the necessary heat for curing. Other combinations of curing time 
and temperature may be used if the coating manufacturer presents satisfactory 
documentation and test results to substantiate that the degree of curing is equal or 
greater than curing for 240 hours at 70 degrees F. 

8. Volatile Organic Compound Testing: The completed interior reservoir coating 
system shall be tested for volatile organic compounds as specified herein. 

H. System 106 - Fusion Bonded Epoxy: The coating material shall be a 100 percent powder 
epoxy, certified as compliant with NSF Standard 61, applied in accordance with the 
ANSJJ A WW A C213 "A WW A Standard for Fusion-Bonded Epoxy Coating for the Interior 
and Exterior of Steel Water Pipelines," except that the surface preparation shall be as 
specified in the coating system schedule of this Section. The coating shall be applied using 
the fluidized bed or electrostatic spray process. 
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I. 

1. Coating DFT = 16 mils, Scotchkote 134 (electrostatic) or 206N (fluidized bed), or 
equal, applied in one coat. 

2. For coating of valves, DFT = 12 mils. 

3. For field repairs, the use of a liquid epoxy will be permitted, applied in one coat to 
provide a DPT of 15 mils. The liquid epoxy shall be Sco1chkote 312 or as 
recommended by the powder epoxy manufacturer. 

System 107 - Chemical Resistant Sheet Lining: 

1. Materials: The CONTRACTOR shall use natural rubber, chlorobutyl rubber, ethylene 
propylene diene monomer (EPDM) rubber, chloroprene polymer (neoprene) rubber, or 
chlorosulfonated polyethylene (Hypalon) rubber sheet lining materials as indicated 
herein. The shop drawing· submittal shall contain technical infonnation that confirms 
the suitability of the lining material system for long-term contact with each chemical to 
be stored The service temperatures are expected to be up to 150 degrees F. 

2. Neoprene sheet lining material shall be synthetic rubber fonnulated for steam curing at 
atmospheric pressure. The minimum lining thickness shall be 3/16 inch. The lining 
material shall be Polymeric Protective Linings BFG 2011 (59688), or equal. 

3. Chlorobutyl sheet lining material shall be synthetic rubber formulated for steam curing 
at atmospheric pressure. The minimum lining thickness shall be 3/16-inch. The lining 
material shall be Polymeric BFG 1051 (60924), or equal. 

4. Natural rubber (soft) sheet lining material shall be soft natural rubber fonnulated for 
steam curing at atmospheric pressure. The minimum lining thickness shall be 3/16 
inch. The lining material shall be Polymeric BFG 2004 (83160), or equal. 

5. Material rubber (hard) sheet lining material shall be a hard, natural rubber resistant to 
oxidizing agents and formulated for autoclave curing. The minimum lining thickness 
shall be 3/16 inch. The lining material shall be Polymeric BFG I 006 (8631 ), or equal. 

6. EPDM sheet lining material shall be synthetic rubber suitable for use as a lining for 50 
percent sulforic acid solution and formulated for autoclave or steam curing under 
pressure. The lining material shall be Polymeric BFG 1039 (EP 156), or equal. 

7. Hypalon sheet lining material shall be synthetic rubber suitable for use as a lining for 50 
percent sulfuric acid solution. The lining material shall be Polymeric BFG 2045 
(8706), or equal. 

8. Primers, adhesives, activators, accelerators and other necessary materials shall be as 
specified by the sheet material manufacturer. 

9. Metal Surface Preparation: Prior to abrasive blast cleaning the base metal shall be 
prepared as specified by the sheet lining material manufacturer's installation 
instructions. If the instructions differ from these specifications the higher degree of 
cleaning and surface preparation shall be provided. Abrasive blast cleaning shall be 
done in accordance with this Section. 
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10. Installation of lining materials shall be in accordance with the material manufacturer's 
written installation instructions. All interior surfaces shall be lined, including all 
piping, vents, fittings, flange faces, manhole covers and blind flanges. 

11. The lining system shall be holiday tested in accordance with this Section before and 
after curing. 

12. The lining system shall be cured by steam using the time and temperature as specified 
by the material manufacturer. 

J. System 108 - Epoxy, Concrete: The coating material shall be an amino cured epoxy material 
suitable for long-tenn immersion in water and wastewater and for service where subjected to 
occasional splash and spillage of water and wastewater treatment chemicals. The finish 
coating material shall have a minimum solids content of 69 percent by volume. If used for 
potable water service the finish coating material shall be listed by the NSF International as in 
compliance with NSF Standard 61, and shall conform with state and local health regulations 
and policies for service in potable water. The filler-sealer shall be a 100 percent solids 
amine-cured epoxy material with silica and inert fillers. 

1. Filler-sealer: Plastic 9029 (applied by squeegee); Tnemec 69-1211 (6-8 mils) followed 
by Tnemec 63-1500; Ameron Nu-Klad 105A followed by Nu-Klad 114A (two coats) or 
equal. 

2. Finish coats (two or more, DFT = 12 mils); Plasite 9133; Tnemec 69; Ameron 
Amercoat 395, or equal. On walking surfaces use a non-skid additive such as Ameron 
886 in the final coat. 

K. System 109-Not Used 

L. System 110 - Not Used 

M. System 111 - Vinyl Ester: Vinyl ester resin coating material with an inert flake pigment 
suitable for innnersion service in 30 percent hydrochloric acid and 30 percent sulfuric acid 
solutions. 

1. Two or more coats (DFT = 40 mils), Plasite 4100, or equal. Use a prime coat as 
recommended by the material manufacturer. 

N. System 112 - Vinyl Ester, Concrete: Vinyl ester resin coating material with an inert flake 
pigment suitable for immersion service in hydrochloric acid and sulfuric acid solutions. The 
filler-sealer shall be a 100 percent solids amine-cured epoxy or vinyl ester material with silica 
and inert fillers. The filler-sealer is applied to the entire concrete surface. A I 00 percent 
solids epoxy or vinyl ester surfacer shall be used to fill holes and patch the concrete surface 
after abrasive blasting. 

1. Prime coat (filler-sealer), applied in t\vo coats using a squeegee to achieve a smooth 
void-free surface, Plasite 9028 MI, or equal. 

2. Finish coats (two or more, DFT = 40 mils), Plasite 4100, or equal. 

2.4 SPECIAL COATING SYSTEMS 

Pump Station 2 Power Rellablilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

489 I Page 



A. System 200 - PVC Ta11e: Prior to wrapping the pipe with PVC tape, the pipe and fittings 
first shall be primed using a primer recommended by the PVC tape manufacturer. After 
being primed, the pipe shall be wrapped with a 20-mil adhesive PVC tape, half-lapped, to a 
total thickness of 40 mils. 

B. System 201 - Rich Portland Cement Mortar: Rich Portland cement mortar coating shall 
have a minimum thickness of 1/8-inch, followed by enclosure in an 8-mil thick polyethylene 
sheet with all joints and edges lapped and sealed with tape. 

C. System 203 - Epoxy Surfacing: Two-component epoxy floor surfacing shall be formulated 
to resist many acids, alkalies, and solvents. Material shall be resistant to liquid alum, sodium 
hydroxide, and 50 percent sulfuric acid. Products shall be as follows, or equal: 

1. Prime coat Nu-Klad 105; fmish coat Nu-Klad 110 (1/4-inch thick), or equal. 

D. System 204 - Water-Retardant: Two coats (or single coat if manufacturer recommends in 
writing) of a clear, non-staining, silane-modified-siloxane masonry water-retardant material. 
The water-retardant system after application shall be provided with not less than a five-year 
warranty on the performance of the product. 

1. TAMMS Banicade Series; Rainguard "Blok-Lok"; or equal. 

Surfaces shall be cleaned with a chemical cleaner approved by the manufacturer and 
power wash. Surfaces shall be clean and dry before application of the material. 
Method and rate of application shall be in accordance with manufacturer's published 
instructions. A manufacturer's representative shall be present during applications if 
necessary for warranty. 

E. System 205 - Polyethylene Encasement: Application of polyethylene encasement shall be 
in accordance with ANSI/ A WW A C 105 using Method C. 

P. System 206 - Cement Mortar Coating: A 1-1/2-inch minimum thickness mortar coating 
reinforced with 3/4-inch galvanized welded wire fabric shall be provided. The cement mortar 
shall contain no less than one part Type V cement to 3 parts sand. The cement mortar shall 
be cured by a curing compound meeting the requirements of "Liquid Membrane-Forming 
Compounds for Curing Concrete" ASTM C 309-81, Type II, white pigmented, or by 
enclosure in an 8-mil thick polyethylene sheet with all joints and edges lapped by at least 6 
inches. 

G. System 207 - Not Used 

H. System 208 - Aluminum Metal Isolation: Two coats of a high build polyamide epoxy 
paint, such as Tnemec 66, or equal (8 mils). Total thickness of system DFT = 8.0 mils. 

I. System 209 - Alkyd-Wood: Industrial quality, gloss or semi-gloss, medium long oil alkyd 
coating material with a minimum solids content of 49 percent by volume. Primer shall be an 
alkyd primer as recommended by the manufacturer. 

1. Prime coat DPT = 3 mils 
2. Finish coats (two or more, DPT= 3 mils), Amercoat 5401, Tnemec 2H, or equal. 
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3. Total system DFT = 6 mils. 

J. System 210 - Acrylic-Wood: Single component, water-based acrylic latex coating material 
with a fungicide additive and a minimum solids content of 35 percent by volume. Primer 
shall be an allcyd primer as recommended by the manufacturer. 

1. Prime coat DFT = 2 mils. 
2. Finish coats (two or more, DFT = 6 mils), Amerguard 220, Carboline 3300, Tnemec 6, 

or equal. 
3. Total system DFT = 8 mils. 

K. System 211 - Acrylic Drywall: Single component, water-based acrylic latex coating material 
with a fungicide additive and a minimum solids content of 35 percent by volume. Primer 
shall be a PV A sealer as recommended by the manufacturer. 

1. Prime coat DFT = 1.5 mils. 
2. Finish coats (two or more, DFT = 6 mils), Amerguard 220, Carboline 3300, Tnemec 6, 

or equal. 
3. Total system DFT = 7.5 mils. 

PART 3 - EXECUTION 

3.1 WORKMANSHIP 

A. Skilled craftsmen and knowledgeable supervision shall be used on all WORK. 

B. Coating shall be done in a workmanlike manner so as to produce an even film of unifonn 
thickness. Edges, corners, crevices, and joints shall receive special attention to insure 
thorough cleaning and an adequate thickness of coating material. The fmished surfaces shall 
be free from rnns, drops, ridges, waves, laps, bmsh marks, and variations in color, texture, 
and finish. The hiding shall be so complete that the addition of another coat would not 
increase the hiding. Special attention shall be given to insure that edges, corners, crevices, 
welds, and similar areas receive a film thickness equivalent to adjacent areas, and 
installations shall be protected by the use of drop cloths or other precautionary measures. 

C. All damage to surface resulting from the WORK shall be cleaned, repaired, and refinished to 
original condition. 

3.2 STORAGE, MIXING, AND THINNING OF MATERIALS 

A. Manufacturer's Recommendations: Unless otherwise indicated, the coating manufacturer's 
printed recommendations and instrnctions for thinning, mixing, handling, applying, and 
protecting its coating materials, for preparation of surfaces for coating, and for all other 
procedures relative to coating shall be strictly observed. 

B. All protective coating materials shall be used within the manufacturer's recommended shelf 
life. 

C. Storage and Mixing: Coating materials shall be stored under the conditions recommended 
by the Material Safety Data Sheets, and shall be thoroughly sti1Ted, strained, and kept at a 
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uniform consistency during application. Coatings of different manufacturers shall not be 
mixed together. 

3.3 PREPARATION FOR COATING 

A. General: All surfaces to receive protective coatings shall be cleaned as indicated prior to 
application of coatings. The CONTRACTOR shall examine all surfaces to be coated, and 
shall correct all surface defects before application of any coating material. All marred or 
abraded spots on shop-primed and on factory-finished surfaces shall receive touch-up 
restoration prior to any coating application. Surfaces to be coated shall be dry and free of 
visible dust. 

B. Protection of Surfaces Not to be Coated: Surfaces which are not to receive protective 
coatings shall be protected during surface preparation, cleaning, and coating operations. 

C. All hardware, lighting fixtures, switchplates, machined surfaces, couplings, shafts, bearings, 
nameplates on machinery, and other surfaces not to be painted shall be removed, masked or 
otherwise protected. Drop cloths shall be provided to prevent coating materials from falling 
on or marring adjacent surfaces. The working parts of all mechanical and electrical 
equipment shall be protected from damage during surface preparation and coating operations. 
Openings in motors shall be masked to prevent entry of coating or other materials. 

D. Care shall be exercised not to damage adjacent work during blast cleaning operations. Spray 
painting shall be conducted under carefully controlled conditions. The CONTRACTOR shall 
be fully responsible for and shall promptly repair any and all damage to aqjacent work or 
adjoining property occurring from blast cleaning or coating operations. 

E. Protection of Painted Surfaces: Cleaning and coating shall be scheduled so that dust and 
other contaminants from the cleaning process will not fall on wet, newly-coated surfaces. 

3.4 SURFACE PREPARATION STANDARDS 

A. The following referenced surface preparation specifications of the Steel Structures Painting 
Council shall form a part of this specification: 

1. Solvent Cleaning (SSPC-SPl): Removal of oil, grease, soil, salts, and other soluble 
contaminants by cleaning with solvent, vapor, alkali, emulsion, or steam. 

2. Hand Tool Cleaning (SSPC-SP2): Removal of loose rust, loose mill scale, loose 
paint, and other loose detrimental foreign matter, by hand chipping, scraping, sanding, 
and wire brushing. 

3. Power Tool Cleaning (SSPC-SP3): Removal of loose rust, loose mill scale, loose 
paint, and other loose detrimental foreign matter, by power tool chipping, descaling, 
sanding, wire brushing, and grinding. 

4. White Metal Blast Cleaning (SSPC-SP5): Removal of all visible rust, oil, gTease, 
soil, dust, mill scale, paint, oxides, corrosion products and foreign matter by blast 
cleaning. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E -Technicals (Rev. Aug. 2016) 

492 I Page 



5. Commercial Blast Cleaning (SSPC-SP6): Removal of all visible oil, grease, soil, 
dust, mill scale, rust, paint, oxides, corrosion products, and other foreign matter, except 
that staining shall be limited to no more than 33 percent of each square inch of surface 
area. 

6. Brush-Off Blast Cleaning (SSPC-SP7): Removal of all visible oil, grease, soil, dust, 
loose mill scale, loose rust, and loose paint. Tightly adherent mill scale, rust and paint 
which cannot be removed by a dull putty knife may remain. 

7. Near-White Blast Cleaning (SSPC-SP10): Removal of all visible oil, grease, soil, 
dust, mill scale, rust, paint, oxides, corrosion products, and other foreign matter, except 
that staining shall be limited to no more than 5 percent of each square inch of surface 
area. 

3.5 METAL SURFACE PREPARATION (UNGALVANlZED) 

A. The minimum abrasive blasting surface preparation shall be as specified in the coating system 
schedules included at the end of this Section. Where there is a conflict between these 
specifications and the coating manufacturer's printed recommendations for the intended 
service, the more stringent degree of cleaning shaU apply. 

B. Workmanship for metal surface preparation shall be in conformance with the current SSPC 
Standards and this Section. Blast cleaned surfaces shall match the standard samples available 
from the National Association of Corrosion Engineers, NACE Standard TM-01-70 - Visual 
Standard for Surfaces of New Steel Airblast Cleaned with Sand Abrasive and TM-01-75 -
Visual Standard for Surfaces of New Steel Centrifugally Blast Cleaned with Steel Grits ... 

C. Oil, grease, welding fluxes and other surface contaminants shall be removed by solvent 
cleaning per S SPC-SP I prior to blast cleaning. 

D. All sharp edges shall be rounded or chamfered and all burrs, and surface defects and weld 
splatter shall be ground smooth prior to blast cleaning. 

E. The type and size of abrasive shall be selected to produce a surface profile that meets the 
manufacturer's recommendation for the specific coating and service conditions. Abrasive 
shall not be used unless approved by the CONSTRUCTION MANAGER. 

1. Submerged and Severe Service 

a. Automated blasting systems shall not be used for surfaces that will be m 
submerged service but are acceptable for severe service. 

b. Abrasives for submerged and severe service coatings shall be clean, hard, sharp 
cutting crushed: no metallic abrasives shall be used. 

2. Other Services 

a. Either automated or manual methods of blasting may be used. 

b. Abrasives shall be clean, oil-free metallic abrasives, composed of at least 50 
percent grit. 
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F. The CONTRACTOR shall comply with the applicable federal, state, and local air pollution 
control regulations for blast cleaning. 

G. Compressed air for air blast cleaning shall be supplied at adequate pressure from well 
maintained compressors equipped with oil/moisture separators which remove at least 95 
percent of the contaminants. 

H. Surfaces shall be cleaned of all dust and residual particles of the cleaning operation by dry air 
blast cleaning, vacuuming or another approved method prior to painting. 

I. Enclosed areas and other areas where dust settling is a problem shall be vacuum cleaned and 
wiped with a tack cloth. 

J. Damaged or defective coating shall be removed by the specified blast cleaning to meet the 
clean surface requirements before recoating. 

K. If the specified abrasive blast cleaning will damage adjacent work, the area to be cleaned is 
less than 100 square feet, and the coated surface will not be submerged in service, then 
SSPC-SP2, or SSPC-SP3 may be used. 

L. Shop applied coatings of unknown composition shall be completely removed before the 
specified coatings are applied. Valves, castings, ductile or cast iron pipe, and fabricated pipe 
or equipment shall be examined for the presence of shop-applied temporary coatings. 
Temporary coatings shall be completely removed by solvent cleaning per SSPC-SPl before 
the abrasive blast cleaning work has been started. 

M. Shop primed equipment shall be solvent cleaned in the field before finish coats are applied. 

3.6 SURFACE PREPARATION FOR GALVANIZED FERROUS METAL 

A. Galvanized ferrous metal shall be alkaline cleaned per SSPC-SPl to remove oil, grease, and 
other contaminants detrimental to adhesion of the protective coating system to be used, 
followed by brush-off blast cleaning per SSPC-SP7. 

B. Pretreatment coatings of surfaces shall be in accordance with the printed recommendations of 
the coating manufacturer. 

3.7 SURFACE PREPARATION OF FERROUS SURFACES WITH EXISTING COATINGS, 
EXCLUDING STEEL RESERVOIR INTERIORS 

A. General: All grease, oil, heavy chalk, dirt, or other contaminants shall be removed by 
solvent or detergent cleaning prior to abrasive blast cleaning. The generic type of the existing 
coatings shall be determined by laboratory testing. 

B. Abrasive Blast Cleaning: The CONTRACTOR shall provide the degree of cleaning 
specified in the coating system schedule for the entire surface to be coated. If the degree of 
cleaning is not specified in the schedule, deteriorated coatings shall be removed by abrasive 
blast cleaning to SSPC-SP6, Commercial Blast Cleaning. Areas of tightly adhering coatings 
shall be cleaned to SSPC-SP7, Brush-off Blast Cleaning, with the remaining thickness of 
existing coating not to exceed 3 mils. 
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C. Incompatible Coatings: If coatings to be applied are not compatible with existing coatings 
the CONTRACTOR shall apply intennediate coatings per the paint manufacturer's 
recommendation for the specified coating system or shall completely remove the existing 
coating prior to abrasive blast cleaning. A small trial application shall be conducted for 
compatibility prior to painting large areas. 

D. Unknown Coatings: Coatings of unknown composition shall be completely removed prior 
to application of new coatings. 

E. Water Abrasive or Wet Abrasive Blast Cleaning: Where indicated or where job site 
conditions do not pemut dry abrasive blasting for industrial coating systems due to dust or air 
pollution considerations, water abrasive blasting or wet. abrasive blasting may be used. In 
both methods, paint-compatible corrosion inhibitors shall be used, and coating application 
shall begin as soon as the surfaces are dry. Water abrasive blasting shall be done using high 
pressure water with sand injection. In both methods, the equipment used shall be 
conm1ercially produced equipment with a successful service record. Wet blasting methods 
shall not be used for submerged and severe service coating systems unless indicated. 

3.8 CONCRETE AND CONCRETE BLOCK MASONRY SURFACE PREPARATION 

A. Surface preparation shall not begin until at least 30 days after the concrete or masonry has 
been placed. 

B. All oil, grease, and form release and curing compounds shall be removed by detergent 
cleaning per SSPC-SP I before abrasive blast cleaning. 

C. Concrete, concrete block masonry surfaces and deteriorated concrete surfaces to be coated 
shall be abrasive blast cleaned to remove existing coatings, laitance, deteriorated concrete, 
and to roughen the surface equivalent to the surface of the No. 80 grit flint sandpaper. 

D. If acid etching is required by the coating application instructions, the treatment shall be made 
after abrasive blasting. After etching, rinse surfaces with water and test the pH. The pH shall 
be between neutral and 8. 

E. Surfaces shall be clean and as recommended by the coating manufacturer before coating is 
started. 

F. Unless required for proper adhesion, surfaces shall be dry prior to coating. The presence of 
moisture shall be determined with a moisture detection device such as Delmhorst Model DB, 
or equal. 

3.9 PLASTIC, FIBER GLASS, AND NONFERROUS METALS SURFACE PREPARATION 

A. Plastic and fiber glass surfaces shall be sanded or brnsh off blast cleaned prior to solvent 
cleaning with a chenucal compatible with the coating system primer. 

B. Non-ferrous metal surfaces shall be solvent-cleaned SSPC-SPl followed by sanding or brush­
off blast cleaning SSPC-SP7. 

C. All surfaces shall be clean and dry prior to coating application. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

495 I Page 



3.10 ARCHITECTURAL CONCRETE BLOCK MASONRY SURFACE PREPARATION 

A. The mortar surfaces shall be cured at least 14 days before surface preparation work is started. 

B. Dust, dirt, grease, and other foreign matter shall be removed prior to abrasive blasting. 

C. The masonry surfaces shall be prepared in accordance with the material manufacturer's 
printed instmctions. 

3 .11 SHOP COATING REQUIREMENTS 

A. Unless indicated otherwise, items of equipment, or parts of equipment which are not 
submerged in service, shall be shop primed and then finish coated in the field after 
installation with the indicated or approved color. The methods, materials, application 
equipment and all other details of shop painting shall comply with this section. If the shop 
primer requires topcoating within a specified period of time, the equipment shall be finish 
coated in the shop and then touch-up painted after installation. 

B. All items of equipment, or parts and surfaces of equipment which are submerged or inside an 
enclosed hydraulic structure when in service, with the exception of pumps and valves, shall 
have all surface preparation and coating work performed in the field. 

C. For certain pieces of equipment it may be undesirable or impractical to apply finish coatings 
in the field. Such equipment may include engine generator sets, equipment such as electrical 
control panels, switchgear or main control boards, submerged parts of pumps, ferrous metal 
passages in valves, or other items where it is not possible to obtain the specified quality in the 
field. Such equipment shall be primed and finish coated in the shop and touched up in the 
field with the identical material after installation. The CONTRACTOR shall require the 
manufacturer of each such piece of equipment to certify as part of its shop drawings that the 
surface preparation is in accordance with these specifications. The coating material data 
sheet shall be submitted with the shop drawings for the equipment. 

D. For certain small pieces of equipment the manufacturer may have a standard coating system 
which is suitable for the intended service conditions. In such cases, the final determination of 
suitability will be made during review of the shop drawing submittals. Equipment of this 
type generally includes only indoor equipment such as instruments, small compressors, and 
chemical metering pumps. 

E. Shop painted surfaces shall be protected during shipment and handling by suitable provisions 
including padding, blocking, and the use of canvas or nylon slings. Primed surfaces shall not 
be exposed to the weather for more than 2 months before topcoated, or less time if 
recommended by the coating manufacturer. 

F. Damage to shop-applied coatings shall be repaired in accordance with this Section and the 
coating manufacturer's printed instmctions. 

G. The CONTRACTOR shall make certain that the shop primers and field topcoats are 
compatible and meet the requirements of this Section. Copies of applicable coating 
manufacturer's data sheets shall be submitted with equipment shop drawings. 
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3.12 APPLICATION OF COATINGS 

A. The application of protective coatings to steel substrates shall be in accordance with "Paint 
Application Specification No. 1, (SSPC-P Al)," Steel Structures Painting Council. 

B. Cleaned surfaces and all coats shall be inspected prior to each succeeding coat. The 
CONTRACTOR shall schedule such inspection with the CONSTRUCTION MANAGER in 
advance. 

C. Blast cleaned ferrous metal surfaces shall be painted before any rusting or other deterioration 
of the surface occurs. Blast cleaning shall be limited to only those surfaces that can be coated 
in the same working day. 

D. Coatings shall be applied in accordance with the manufacturer's instructions and 
rec01m11endations, and this Section, whichever has the most stringent requirements. 

E. Special attention shall be given to edges, angles, weld seams, flanges, nuts and bolts, and 
other places where insufficient film thicknesses are likely to be present. Use stripe painting 
for these areas. 

F. Special attention shall be given to materials which will be joined so closely that proper 
surface preparation and application are not possible. Such contact surfaces shall be coated 
prior to assembly or installation. 

G. Finish coats, including touch-up and damage repair coats shall be applied in a manner which 
will present a uniform texture and color matched appearance. 

H. Coatings shall not be applied under the following conditions: 

1. Temperature exceeding the manufacturer's recommended maximum and minimum 
allowable. 

2. Dust or smoke laden atmosphere. 

3. Damp or humid weather. 

4. When the substrate or air temperature is less than 5 degrees F above the dewpoint. 

5. When air temperature is expected to drop below 40 degrees For less than 5 degrees F 
above the dewpoint within 8 hours after application of coating. 

6. When wind conditions are not calm. 

I. Dewpoint shall be determined by use of a sling psychrometer in conjunction with U.S. Dept. 
of Commerce, Weather Bureau psychometric tables. 

J. Steel piping shall be abrasive blast cleaned and primed before installation. 

K. The finish coat on all work shall be applied after all concrete, masonry, and equipment 
installation is complete and the work areas are clean and dust free. 

3.13 CURING OF COATINGS 
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A. The CONTRACTOR shall maintain curing conditions in accordance with the conditions 
recommended by the coating material manufacturer or by this Section, whichever is the 
stringent, prior to placing the completed coating system into service. 

B. In the case of enclosed areas, forced air ventilation, using heated air if necessary, may be 
required until the coatings have fully cured. 

C. Forced Air Ventilation of Steel Reservoirs and Enclosed Hydraulic Structutes: Forced 
air ventilation is required for the application and curing of coatings on the interior smfaces of 
enclosed hydraulic structures. During application and curing periods continuously exhaust 
air from the lowest level of the structure using portable ducting. After all interior coating 
operations have been completed provide a final curing period for a minimum of 10 days, 
during which the forced ventilation system shall operate continuously. 

3.14 TESTJNG FOR VOLATILE ORGANIC COMPOUNDS JN POTABLE WATER 
RESERVOIRS 

A. General: The CONTRACTOR shall provide the following services to ensure that the interior 
reservoir coatings or linings do not convey volatile organic compounds to the potable water. 

B. Selection of Coating or Lining Material: The CONTRACTOR shall provide a coating or 
lining system that has a successful record in meeting the national, regional, and local 
regulations and policies pertaining to leaching of volatile organic compounds into potable 
water. 

C. Before the coating or lining materials are used, the CONTRACTOR shall by letter notify the 
regulatory agency having jurisdiction. The letter shall describe the proposed materials, 
including brand names, catalog numbers, catalog technical data, application and curing 
instructions, and material safety data sheets. 

D. The CONTRACTOR shall provide curing time, temperature and ventilations as required by 
the manufacturer or this Section, whichever is the more stringent requirement. In some cases, 
the CONTRACTOR may find it necessary to extend the curing time or ventilation time 
beyond the requirements in order to comply with the regulatory agency requirements or to 
reduce the leached organic compounds to the required levels. All costs in connection with 
any extended curing times required for curing shall be at no additional cost to the OWNER. 

E. Following the curing or ventilation period, the CONTRACTOR shall clean, disinfect and fill 
the reservoir as specified. 

F. A 7 -day soaking period shall follow initial filling to determine the presence of any leached 
organics. Before the tank is placed into service, samples of the water in the tank will be taken 
by the CONSTRUCTION MANAGER and analyzed by a laboratory approved by the State of 
California or the EPA. Analyses will be for volatile organic compounds by EPA Method 
524.1 - Volatile Organic Compounds in Water by Purge and Trap Gas Chromatography/Mass 
Spectrometry or 524-2 or equivalent (this test includes TCE, PCE, xylenes, toluene, ketones, 
carbon tetrachloride, and similar compounds). 

G. If the test results are above either (1) 0.005 mg/1 for TCE, 0.004 mg/1 for PCE, 0.62 mg/1 for 
xylenes, 0.10 mg/I for toluene, 0.75 mg/1 for methyl-ethyl ketone (to be used as representative 
for all ketone compounds), 0.005 mg/1 for carbon tetrachloride, or (2) the regulatory agency's 
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recommended Action Level Limits, whichever is less, the CONTRACTOR shall drain the 
water from the tank and flush, refill, and retest at no additional cost to the OWNER. The 
CONTRACTOR shall provide as many curing, soaking, and flushing cycles as necessary to 
reduce the leached volatile organic compounds to levels below the requirements. 

3.15 IDENT1FICATION OF PIPING 

A. Identification of piping shall be in accordance with Section 15030, "Piping Identification 
Systems." 

B. Every valve or connection, where it may be possible for a worker to be exposed to a 
hazardous substance, shall be labeled per General Industry Safety Orders, Article 112 and 
5194. 

C. All unburied pipe in stmctures and in chemical pipe trenches shall be color-code painted. Colors 
shall be as selected by the CONSTRUCTION MANAGER, or as indicated. 

3.16 COATING SYSTEM SCHEDULES - FERROUS :METALS 

A. Coating System Schedule, Ferrous Metal-Not Galvanized: 

FM-I 

FM-1 

FM-1 

Item 

All surfaces indoors and 
outdoors, exposed or 
covered, except those 
included below. 

AH surfaces indoors and 
outdoors, exposed or 
covered, except those 
included below. 

All surfaces indoors and 
outdoors, exposed or 
covered, except those 
included below. 

FM-2 (NOT USED) 

FM-3 Surfaces of equipment and 
fe1Tous surfaces 
submerged or 
intennittently submerged 
in potable water or utility 
water, including all 
surfaces lower than 2 feet 
above high water level and 
all surfaces inside 
enclosed hydraulic 
stmctures and vents 
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Surface Prep. 

Commercial blast cleaning 
SSPC-SP6 

Commercial blast cleaning 
SSPC-SP6 

Near white metal blast 
cleaning SSPC-SPIO 

White metal blast cleaning 
SSPC-SP5 

System No. 

(1) 
alkyd enamel 

(4) 
aliphatic polyurethane 

(5) 
inorganic zinc/polyurethane 

(100) 
amine-cured epoxy 
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Item 

( excluding shop-coated 
valves, couplings, pumps). 

FM-4 Surfaces exposed to 
high temperature 
(between 150 and 600 
degrees F). 

FM-5 Surfaces exposed to 
high temperature 
(between 600 and 1000 
degrees F). 

FM-6 Buried small steel pipe. 

FM-7 Where indicated, ferrous 
surfaces in water passages 
of all valves 4-inch size 
and larger, exterior 
surfaces of submerged 
valves. 

FM-8 Where indicated, ferrous 
surfaces in water passages 
and submerged smfaces of 
all pumps which have 
discharge size of 4 inches 
or larger. 

FM-9 Ferrous surfaces of sleeve-
couplings. 

FM-10 All ferrous surfaces of 
sluice gates, flap gates, 
and shear gate, including 
wall thimbles. 

FM-11 Buried surfaces that are 
not indicated to be coated 
elsewhere. 

FM-12 (NOT USED) 

FM-13 (NOT USED) 

FM-14 Structural steel, 
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White metal blast cleaning (100) 
SSPC-SP5 amine-cured epoxy 

Near white metal blast (3) 
cleaning SSPC-SPlO aluminum silicone resin 

Removal of dirt, grease, oil (200) 
PVC tape 

White metal blast cleaning (100) 
SSPC-SP5 amine-cured epoxy 

White metal blast cleaning (100) 
amine-cured epoxy 

(106) 
Solvent cleaning SSPC- fusion-bonded epoxy 
SPl, followed by near-white 
metal blast cleaning SSPC-
SP5 
White metal blast cleaning (100) 
SSPC-SP5 amine-cmed epoxy 

White metal blast cleaning (100) 
SSPC-SP5 amine-cured epoxy 

PerFM-1 Per FM-1 
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Item 

miscellaneous metalwork, 
and supports for 
prefabricated metal 
buildings 

FM-15 Structural steel, 
miscellaneous metalwork, 
and supports for roof and 
facia supp01t systems for 
buildings 

FM-16 Surfaces of indoor 
equipment, not 
submerged. 

FM-17 Existing equipment. 

FM-18 Buried pipe couplings, 
valves, fittings, and 
flangedjoints (where 
piping is plastic). 

FM-19 Buried pipe couplings, 
valves, and flangedjoints 
(where piping is ductile or 
cast iron, not tape-coated), 
including epoxy-coated 
surfaces. 

FM-20 Buried pipe couplings, 
valves, and flangedjoints 
(where pipe is mortar-
coated steel or reinforced 
concrete), including 
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Per FM-1 PerFM-1 

Commercial blast cleaning (8) 
SSPC-SP6 epoxy, equipment 

Minimum preparation shall Prime and Recoat per FM-I 
be the manufacturer's requirements 
requirements for service 
preparation or per SSPC-
SP2, hand tool cleaning 
removal ofloose rnst, mill 
scale, and loose paint, by 
hand chipping, scraping, 
sanding and wire brushing; 
not all mill scale, rnst and 
paint may not be removed 
by this process, but loose 
mill scale, loose rnst, loose 
paint and other detrimental 
foreign matter present shall 
be removed. 

Removal of dirt, grease, oil (201) 
rich Portland cement mortar 

As specified by reference As specified by reference 
specification specification 

Removal of diit, grease, oil (206 
cement-mortar coating 
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Surface Pren. System No. 

epoxy-coated surfaces. 

B. Coating System Schedule, Ferrous Metal - Galvanized: Pretreatment coatings, barrier 
coatings, or washes shall be applied as recommended by the coating manufacturer. All 
galvanized surfaces except for the following items shall be coated unless coating is required 
by other Sections: (1) Floor gratings and frames, (2) Handrails, (3) Stair treads, ( 4) Chain 
link fencing and appurtenances. 

FMG-1 

FMG-1 

FMG-2 

FMG-3 

FMG-4 

FMG-5 

FMG-6 

Item 

All exposed surfaces 
indoors and outdoors, 
except those included 
below. 

All exposed surfaces 
indoors and outdoors, 
except those included 
below. 

(NOT USED) 

Buried small steel pipe. 

Buried miscellaneous 
surfaces, couplings, 
valves, and flangedjoints. 

Indoor sheet metal 
flashings, exposed ducts. 

Surfaces buried or 
submerged in water or 
wastewater, including all 
surfaces lower than two 
feet above high water 
level and all surfaces 
inside enclosed hydraulic 
structures and vents. 

Surface Prep. 

Solvent cleaning SSPC-SP 1 

Solvent cleaning SSPC-SP 1 

Removal of dirt, grease, oil 

Removal of dirt, grease, oil 

Solvent cleaning SSPC­
SP l 

Solvent cleaning SSPC-SP 1 
followed by brush-off grade 
blast cleaning SSPC-SP7 

System No. 

(1) 
alkyd enamel 

(4) 
aliphatic polyurethane 

(200) 
PVC tape 

(201) 
rich Portland cement mortar 

(1) 
alkyd enamel 

(100) 
amine-cured epoxy 

C. Coating System Schedule, Steel Water Reservoir Interior: (NOT USED) 

D. Coating System Schedule, Steel Digester Floating Covers and Digester Gasholders: 
(NOT USED) 

E. Coating System Schedule, Interior Surfaces of Welded Steel Tanks: As specified by 
reference specification. 
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3.17 COATING SYSTEM SCHEDULE, NON-FERROUS METAL, PLASTIC, FIBER GLASS 

A. Where isolated non-ferrous parts are associated with equipment or piping, the 
CONTRACTOR shall use the coating system for the adjacent connected surfaces. Do not 
coat handrails, gratings, frames or hatches. Only primers reconnnended by the coating 
manufacturer shall be used. 

NFM-1 

NFM-1 

NFM-2 

NFM-3 

NFM-4 

NFM-5 

NFM-6 

All exposed surfaces, 
indoors and outdoors, 
except those included 
below. 

All exposed surfaces, 
indoors and outdoors, 
except those included 
below. 

(NOT USED) 

Aluminum surfaces in 
contact with concrete, or 
with any other metal 
except galvanized fenous 
metal. 

Polyvinyl chloride plastic 
piping, indoors and 
outdoors, or in structures, 
not submerged. 

Fiber glass surfaces. 

Buried non-ferrous metal 
pipe. 

Surface Preo. 

Solvent cleaned SSPC-SP 1 

Solvent cleaned SSPC-SPI 

Solvent cleaned SSPC-SP l 

Solvent cleaned SSPC-SPl 

Per Paragraph 3.9 

Removal of dirt, grease, oil 

3.18 COATING SYSTEM SCHEDULE-CONCRETE 

C-1 

C-1 

Exposed indoors and 
outdoors, as shown. 

All surfaces indoors and 
outdoors, as indicated. 
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Per Paragraph 3.8 

Per paragraph 3.8 

System No. 

(1) 
alkyd enamel 

(4) 
aliphatic polyurethane 

(208) 
aluminum metal 
isolation 

(7) 
acrylic latex 

(12) 
aliphatic polyurethane-fiber 
glass 

(200) 
PVC tape 

System No. 

(10) 
acrylic, concrete 

(11) 
aliphatic polyurethane, 
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Item Surface Pren. System No. 

concrete 

C-2 Submerged in water or Per Paragraph 3.8 (108) 
wastewater including epoxy, concrete 
surfaces up to 2 feet above 
high water line and down 
to 2 feet below low water 
line and all surfaces in an 
enclosed structure, as 
shown. 

C-2 Submerged in wastewater Per Paragraph 3.8 (112) 
including surfaces up to 2 vinyl ester, concrete 
feet above high water line 
and down to 2 feet below 
low water line and all 
surfaces in an enclosed 
structure, as shown. 

C-3 Floor slab, exposure to Per Paragraph 3.8 (203) 
chemicals, as shown. epoxy surfacing 

C-4 Wall, floors, exposure to Per paragraph 3.8 (11) 
chemical splash, aliphatic polyurethane 
washdown, as indicated. concrete 

C-5 Interior surfaces of sewer Per Paragraph 3.8 (12) 
manholes, including vinyl ester, concrete 
bottom, and metal 
appurtenances, for 
manholes indicated. 

3.19 COATING SYSTEM SCHEDULE-CONCRETE BLOCK MASONRY (NOT USED) 

** END OF SECTION ** 
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SECTION 09900 -ARCHITECTURAL PAINT FINISHES 

PART 1 - GENERAL 

1.1 WORK OF THIS SECTION 

A The WORK of this Section includes preparation of surfaces and painting of surfaces not intended to 
receive other protective coatings. 

B. Following are some of the types of surfaces which are not included in the WORK of this 
Section: 

1. Factory-finished surfaces. 

2. Smfaces whose coatings are for the specific purpose of protection from abrasion, wear and tear, 
or from corrosion, oxidation, decomposition, or other effects of exposure. 

3. Stainless steel, aluminum brass, bronze, and plated finished metals (not zinc or cadmium). 

4. Finish hardware except prime-coated items, and fusible links, UL labels, nameplates, numbers, 
and identifying data. 

1.2 RELATED SECTIONS 

A The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the specifications, not referenced below, shall also apply to the extent required for proper 
perfonnance of this WORK. 

1. Section 09800 - Protective Coating 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall comply 
with the Standard Specifications for Public Works Construction (SSPWC). 

1.4 CODES 

A The WORK of this Section shall comply with the current editions, with revisions, of the following 
codes and City of San Diego Supplements: 

1. California Building Code 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Manufacturer's product data describing paint materials as to composition and 
manufacturer's recommended usage, preparation and application. 
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2. List of proposed paint materials with each material identified, manufacturer's name, 
product name, and number. The list shall include primers, thinners, and 
coloring agents. The list shall be submitted within 60 days after Notice to Proceed. 

3. Color samples and stain samples. Stain samples shall be provided on the same 
material as the stain will be applied in the final installation. Samples of all paint, finishes, 
and other coating materials shall be submitted on 8.5-inch by 11-inch sheet metal. Each 
sample shall be completely coated over its entire surface with one protective coating 
material, type, and color. 

4. Identification, including finish and color, of surfaces to receive paint materials. 

1.6 FIELD TESTING 

A. Thickness of the paint film shall be tested by the CONSTRUCTION MANAGER in compliance 
with Section 09800. CONTRACTOR shall furnish the required gages for performing these tests. 

1. 7 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. The paint materials shall be delivered to the job site in the manufacturer's unopened containers. 

B. Paint materials shall be covered, and precautions shall be taken for the prevention of fire. Paint 
thinner shall not be stored in a room scheduled to receive resilient flooring. 

1.8 QUALIFICATIONS 

A. Paint materials shall be the products ofreputable manufacturers, specializing in such products, who 
have demonstrated successful knowledge with the indicated coating systems in the recent past. 

1.9 WARRANTY INSPECTION 

A. A warranty inspection shall be conducted during the eleventh month following completion 
of painting WORK. The CONTRACTOR and Installer shall attend this inspection. The 
OWNER may, at his sole option, by written notice to the CONTRACTOR, reschedule 
the warranty inspection within the contract guarantee period, or may cancel the warranty inspection 
altogether. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. General: Only paint materials certified as complying with the indicated requirements shall be 
provided. 

B. Products: Paint materials shall be new and of current manufacture. 

2.2 ALTERNATIVE MATERIALS 

A. Where alternative painting systems are indicated, selection from among the alternatives 1s the 
CONTRACTOR's option. 

B. Coatings applied under a single paint system shall be the products of a single manufacturer. 
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2.3 FACTORY MIXING 

A. Paint shall be factory-mixed to the specified color, gloss, and consistency indicated. 

2.4 PRIMERS AND FINISH PAINTS 

A. Primers: Primers, represented by the symbol below for the associated generic group, shall be the 
product, known by the tradename, of one of the listed manufacturers ( or equal): 

Symbol 

Pl 

P2 

P3 

P4 

PS 

P6 

P7 

P8 

Generic Group 

Masomy Prin1e Coat 
( waterproofing) 

Pigmented Wall Primer and 
Sealer 

Pigmented Vinyl Primer 

Exterior Wood Primer 

Enamel Undercoater 

Clear Primer-Sealer 

Wood Waterproofing 

Semi-Transparent Stain 

Manufacturerffrade Name 

Chemstop Heavy Duty Masonry 
Waterproofing 

Rainguard Heavy Duty Waterproofing 
Thompson Heavy Duty Water Seal 

Pittsburgh Speedhide Primer Sealer 
SW Wall Primer and Sealer B49Wl 
Sinclair Pigmented Sealer 

Pittsburgh Speedhide Vinyl Primer, 
Pigmented 

SW Promar Latex Pigmented Wall 
Priiner B28Wl Sinclair Pigmented PV A 

Sealer 

Pittsburgh Exterior Wood Prin1er 
B46W31 

Sinclair Exterior Wood Primer 

Pittsburgh Speedhide Enamel 
Undercoater SW Enamel Undercoater 

B49W2 
Sinclair Since Prime Undercoater 

Pittsburgh REZ Clear Primer-Sealer 
Sinclair Clear Primer-Sealer 

Chemstop Wood Waterproofing 
Houston Chemical Co., No. 3 

Waterproofing 

Pittsburgh REZ Semi-Transparent Stain 
SW Exterior Semi-Transparent Stain 

Al4 
Sinclair Stainteke Semi-Transparent 

Stain 

B. Finish Paints: Finish paints, represented by the synibol below for the associated generic 
group, shall be the product, known by the tradename, of one of the listed manufacturers ( or 
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equal): 

Symbol Generic Group 

Fl Latex Flat Wall Paint 

F2 Semi-Gloss Alkyd Enamel 

F3 Exterior Latex Finish 

F4 Gloss Alkyd Enamel 

F5 Wood Stain 

F6 Varnish 

2.5 SCHEDULE OF PRIMERS AND FINISHES 

Manufacturer/Trade Name 

Pittsburgh Speedhide Latex Flat Wall SW 
Promar Latex Flat Wall B30 Series Sinclair 
Sinwall Vinyl Latex 

Pittsburgh Speedhide Semi-Gloss 
Enamel 

SW Promar Alkyd Semi-Gross Enamel 
B34 Series 

Sinclair Sinco Satin Enamel 

Pittsburgh Speedhide Semi-Gloss 
Enamel 

SW Promar Exterior Latex B36 Series 
Sinclair Plast-0-Life 

Pittsburgh Speedhide Exterior Wood 
Finish 

SW Promar Gloss Alkyd Enamel 
Sinclair Avalon Gloss 

Pittsburgh REZ Wood Tones 
SW Marc-Not Gloss Varnish A66V5 
Sinclair Colormatic Wood Stain 

Pittsburgh Satin Wood REZ 
SW Mar-Not Satin Varnish A66F2 
Sinclair Velvet Varnish 

A. Primers and Finishes: Primers and finishes shall be applied, as indicated, for exterior and interior 
WORK in compliance with SSPWC Sub-section 310-5 and this Section. 

B. Colors: Colors shall comply with the color selection and the Contract Documents. 

Item 
I. Exteriors 

Exterior Concrete Block Masonry, 
Waterproofing 

Exterior Wood, Flat 

Exterior Wood, Stain 

Exterior Wood, Sealer 
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2. Interiors 

Interior Wall Surfaces, Sealed 
Vinyl Wall Covering or 

Sized 

Interior Plaster, Flat P2 Fl Fl 

Interior Dry Wall, Flat P3 Fl Fl 

Interior Plaster, Semi-Gloss P2 F2 F2 

Interior Drywall, Semi-Gloss P3 F2 F2 

Interior Wood, Semi-Gloss P5 F2 F2 

Interior Wood, StainNamish P6 F5 F6 F6 

Interior Wood, Stain P8 P8 

2.6 EXTRA PAINT MATERIALS 

A. The CONTRACTOR shall furnish 2 extra gallon of each paint material and color used. 

PART 3 -- EXECUTION 

3.1 GENERAL REQUIREMENTS 

A. Atmospheric Conditions: Painting shall comply with SSPWC Sub-section 310-1.1 except that 
painting shall not be applied under the following conditions: (1) when the suITounding air 
temperature or the temperature of the surface to be coated is below 40 degrees F; (2) to wet or damp 
surfaces or in rain, fog or mist; (3) when the temperature is less than 5 degrees F above the dewpoint 
temperat11res; ( 4) when it is expected the air temperature will drop below 40 degrees F, or less than 
5 degrees F above the dewpoint within 8 hours after application of coating; or ( 5) in extreme heat or 
in dust- or smoke-laden air. Dewpoint shall be determined by use of a sling psychrometer in 
conjunction with U.S. Department of Commerce Weather Bureau psychrometric tables. 

B. Workmanship: Except as otherwise indicated, paint materials shall be applied by brush or roller 
and in accordance with the manufacturer's instructions. Each coat shall be applied at proper 
consistency, and shall be free of brush or roller marks, sags, runs or other evidence of poor 
workmanship. The splattering of paint on glass, hardware, tile, trim, and other surfaces is not 
pennitted. Masking tape shall be applied. Surfaces shall be sanded between enamel coats. 

C. Coverage Rates: In no case shall paint application exceed the paint manufacmrer's published 
coverage rate based upon unthinned material. In the event that paint has been extended beyond 
the recommended coverage, or the "hide" produced is inadequate, additional coats shall be 
applied. The manufacturer's recommended amount of thinner shall not be exceeded. Finish paint 
material shall be applied directly from manufacmrer's container. 

D. Protection: Floors, fixtures, equipment, and similar surfaces shall be protected with impervious 
protective covers and drop cloths. 

E. Removal of Finish Hardware: Finish hardware shall be removed prior to painting and re-installed. 
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F. Contrasting Colors: Where painting is to be executed in contrasting colors, edges shall be cut to 
meet true lines. Holidays and restrikes in painted surfaces shall be sufficient cause for recoating 
the entire surface involved. 

G. Barricades: Barricades and wet paint signs shall be maintained for duration of painting. 

H. Scaffolds: Scaffolds, staging, and planking shall be used wherever required for proper 
painting. 

3.2 SURFACEPREPARATION 

A. Woodwork: The preparation of woodwot'k surfaces for which painting is indicated shall comply with 
SSPWC Sub"section 310"4 and the following: 

I. Painted Surfaces shall be sanded smooth and dusted clean. Nail holes, cracks, or other 
defects shall be carefully filled after prime coat using fill material which matches the color 
of the paint. J(nots and sappy areas shall be covered with shellac or accepted knot sealer. 

2. Fill WORK shall be knifed ( thumb filling is not allowed). On painted and enameled WORK, 
exposed end grain shall be putty"glazed smooth and flush, and shall be allowed to dry before 
the next coat. 

B. Ferrous and Galvanized Metal: Ferrous metal surfaces shall be prepared in compliance 
with SSPWC Sub"sections 310"2 and 310"3. Surfaces shall be cleaned of rust, scale, grease, oil, and 
other deleterious matter by wire brushing, scraping, washing with solvent, sandblasting, and other 
means necessary to prepare surfaces properly for painting. Shop painted ferrous metal surfaces that 
show rusting when initially installed shall be touched up with a rust inhibitor complying with the 
requirements of MIL"M" 
10578B for Phosphoric Acid Rust Inhibitor. Rust inhibitor shall be applied only after 
wire brushing to a sound surface, and the surface shall be prime coated. Galvanized metals shall be 
cleaned with suitable organic solvent. Empty containers and paint- soiled or oily rags shall be 
removed from the site at the end of each day's work. 

C. Masonry and Concrete: Masonry and concrete shall be dry and free of dust, dirt, grease, oil, 
and other foreign matter such as loose or granular material. Holes, cracks, joints and other surface 
defects shall be repaired and filled out flush and smooth with appropriate products, except where a 
priming coat is recommended by the manufacturer of the paint. Glaze and loose particles shall be 
removed by wire brushing. No evidence of curing compounds, release agents and the like will be 
acceptable. 

3 .3 APPLICATION 

A Paint shall be applied in accordance with manufacturer's printed instructions. 

B. Spray painting, where allowed, shall be conducted under controlled conditions, and the 
CONTRACTOR shall be responsible for damage to adjacent work or adjoining property resulting 
from spray painting. 

C. Drying times shall not be less than those in manufacturer's printed instructions. 

D. Surfaces found to contain runs, overspray, roughness, or other signs of improper application 
shall be recoated. 
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E. Exposed surfaces behind permanent cabinets, cases, counters, and similar WORK shall be painted prior 
to installation. 

F. Woodwork shall be sanded smooth and knots and pitch streaks shall be painted with a thick coat of 
orange shellac or a resin sealer, except for stained wood. Nail holes and minor imperfections shall be 
filled between first and second coat; color of fill material shall match stain in the case of stained 
work. 

G. Back surfaces of wood trim and finish that will be concealed after installation, including exposed 
grounds, and paneling shall be painted prior to installation; the primer indicated for exposed surfaces 
shall be applied. WORK to receive a natural finish shall be backpainted with one coat of spar 
varnish. Backpainting shall be omitted on factory finished casework and cabinets. 

H. The number of coats indicated to be applied are minimums. Paint finishes shall be even, of 
uniform color, and shall be free from cloudy or mottled appearance in surfaces and evident thinness 
of coatings. Each coat shall be tinted a sufficiently different shade of finish color to permit 
identification, in accordance with accepted samples. 

3.4 REQUIREMENTS OF PAINTING AND FINISHING WORK 

A Exterior: Exposed exterior surfaces of the building shall be painted and finished in accordance 
with the indicated requirements AND MATCH EXISTING. Exposed surfaces of metal, sheet 
metal, mechanical equipment, and other, as required, shall be painted with the indicated primers 
and finish of paint. 

B. Interior: Exposed interior surfaces of the building shall be painted and finished in accordance 
with the indicated requirements and as follows: 

1. Exposed surfaces of gypsum wallboard, plaster, and doors and frames, shall be primed and 
painted as indicated. 

2. Metal surfaces in partitions and ceilings such as registers, grilles, and similar items shall be 
painted to match finish of room or area except as otherwise indicated. 

3. Painted doors opening into rooms or spaces with different finishes or colors shall be edge­
finished as directed. Closet and storage room doors shall be finished on both sides to match 
the room into which they open. 

C. Mechanical and Electrical Work: Mechanical and electrical products requiring painting 
shall conform to the requirements of Section 09800 except for the following: 

I. Areas behind grilles, baffles, ventilators, and louvers: exposed surfaces, not factory 
finished, visible from inside and outside of the building shall be painted with appropriate primers 
and one coat of black semi-gloss (low sheen) enamel paint far enough to conceal such areas and 
spaces when looking towards them from the floor and ground levels. 

2. Pipe Identification: Piping shall be identified according to the requirements of 
Section 15030. 

3.5 INSPECTION AND CLEANING 

A. General: The WORK of this Section includes inspection of finishes after painting WORK has 
been completed. Splatterings of paint materials on adjoining WORK including plumbing fixtures, 
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trim, tile, and finish metal surfaces is not allowed. Abraded, stained, or otherwise disfigured painting 
WORK shall be touched-up. 

B. Upon completion of the work, staging, scaffolding and containers shall be removed from the site. 
Coating spots and oil or stain upon adjacent surfaces shall be removed and the job site cleaned. 
Damage to adjacent surfaces or facilities resulting from the WORK performed under this Section 
shall be cleaned, repaired or refinished. 

** END OF SECTION ** 
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SECTION 09970 - CONCRETE FLOOR SEALER 

PART 1-GENERAL 

1.1 SECTION INCLUDES 

A. Concrete densifier and sealer. 

1.2 RELATED SECTIONS 

A. Section 03331 - Cast-in-Place Architectural Concrete 
B. Section 03350 - Concrete Finishing 

1.3 SUBMITTALS 

A. Product Data: Submit manufacturer's product data, including surface preparation and 
application instructions. 

B. Manufacturer's Certification: Submit manufacturer's ISO 9001/9002 certification. 
C. Mock Up: 

1. For each type of sealer specified, prepare a mock up on the actual surface scheduled to 
receive the sealer, in the type, color, sheen, and number of coats specified, for the 
Architect and/ or Owner's approval prior to starting application of the sealer. 

2. Size: minimum 36" x 36" 

3. Location: Select an area for the mock up that will be least visible upon final completion 
of the Work. The Architect and/or Owner shall approve the location prior to preparing 
the mock up. 

3. The approved mock up shall be the basis for acceptance of the fmal work 

1.4 QUALITY ASSURANCE 

A. Manufacturer's Qualifications: ISO 9001/9002 registered or provide proof of documented 
quality assurance system. Quality assurance system shall be registered by independent 
registrar accredited by ANSI Registrar Accreditation Board (ANSI-RAB) or by another 
internationally recognized body. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Delivery: Deliver materials to site in manufacturer's original, unopened containers and 
packaging, with labels clearly identifying product name and manufacturer. 

B. Storage: Store materials in clean, d1y area in accordance with manufacturer's instru.ctions. 
Keep containers sealed until ready for use. Keep from freezing. 

C. Handling: Protect materials during handling and application to prevent damage or 
contamination. 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply sealer when concrete or air temperatures are below 40 degrees F (4 degrees C) 
or above 135 degrees F (57 degrees C). 

1.7 MAINTENANCE 

A. Provide at least one gallon of each type, color and sheen of sealer installed. Label containers 
with color designation indicated on Drawings. 
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PART2-PR0DUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. The Euclid Chemical Company 
1. Product Name: "Euco Diamond Hard" 

B. Sonneborn: 
1. Product: "Kure-N-Harden" 

C. Or Equal 

2.2 :MATERIALS 

A. Concrete Sealer: 

1. Liquid densifier and sealer. 

2. Type: Clear, water-based, blend of siliconate polymers. 

3. Compliance: 

a. Meets maximum VOC content of 400 g/L in accordance with EPA 40 CFR 
Part 59, Table 1, Subpart D for concrete protective coatings. 

b. Meets California and New Jersey air quality standards. 

4. VOC Content: O g/L. 

5. USDA approved. 

6. Ultraviolet resistant. 

7. Blush resistant. 

8. Non-yellowing. 

9. No odor. 

10. Penetrating. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine concrete surfaces to receive sealer. Notify Architect if surfaces are not acceptable. 
Do not begin surface preparation or application until unacceptable conditions are corrected. 

3.2 SURFACE PREPARATION 

A. Prepare concrete surfaces in accordance with manufacturer's instmctions. 
B. New Concrete: Cure concrete in accordance with manufacturer's instructions and as 

specified in Section 03300. 
C. Existing Cured Concrete: Ensure surfaces are clean, dry, and free of coatings and 

contaminants. 
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3.3 APPLICATION 

A Apply sealer to concrete surfaces in accordance with manufaci1.1rer's instructions. 
B. Do not leave excess sealer residue on treated concrete surfaces. Remove excess hardened 

sealer. 
C. Do not use as a curing compound. 
D. Do not dilute sealer. 

3.4 PROTECTION 

A Protect horizontal surfaces from traffic until sealer has cured. 

END OF SECTION 
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SECTION 10140 - SIGNAGE 

PART 1-GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Interior and exterior accessibility and identification signs. 

2. Exterior building signs. 

B. References 

1. National Fire Protection Association (NFPA) No. 704 Standard System for the 
Identification of the Hazards of Materials for Emergency Response. 

2. California Building Code, Current Edition. 

3. Chapter 3, Title 19, CCR 

4. ASTM D4802-02 Standard Specification for Poly (Methyl Methacrylate) 
Acrylic Plastic Sheet. 

5. ASTM B209-04 Standard Specification for Aluminum and Aluminum-Alloy 
Sheet and Plate 

6. ASTM B221-04a Standard Specification for Aluminum and Aluminum-Alloy 
Extruded Bars, Rods, Wire, Profiles, and Tubes 

7. Unifonn Sign Code Book 

1.2 SUBMITTALS 

A. Shop Drawings: Submit Shop Drawings indicating sign style, lettering, overall 
dimensions and quantities. Submit floor plans showing locations for each sign. 

B. Material Samples: Submit three samples illustrating full size sample sign, of type, style 
and color specified. 

C. Manufacturer's installation instructions. 

1.3 REGULATORY REQUIREMENTS 

A. Conform to accessibility provisions for CBC Chapters 10 and l lB. 

B. Tactile Signage Requirements 

1. Letters and numbers shall have width-to-height ratio of between 3 to 5 and 1 to 
1 and stroke width-to-height of between l to 5 and 1 to 10. 

2. Characters and symbols shall contrast in color or image with either light letters 
on dark background or dark letters on light background. 
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3. Letters and numbers on permanent room identification signs shall be raised 
minimum 1/32 inch, and shall be sans serif uppercase. 

4. Upper case letters shall be accompanied by Contracted Grade 2 Braille tactile 
identification. Dots shall be 1/10 inch (2.54 111111) on centers in each cell with 
2/10 (5.08 mm) space between cells. Dots shall be raised a minimum of 1/40 
inch (0.635 nun) above backgrmmd. 

5. Minimum height for raised characters or symbols: 5/8 inch. Maximum Height: 
2 inches. Tactile Symbols: V4 inch minimum stroke width. 

6. Pictograms: Shall be accompanied by equivalent verbal description directly 
below. 

7. Room Identification signs shall be located on wall aqjacent to latch side of door 
or nearest aqjacent wall, minimum 4 inches and maximum 12 inches from edge 
of door, 48" minimum to baseline of lowest tactile character and 60" maximum 
to baseline of highest line of raised character to finished floor. Mounting 
location shall be determined so that person may approach within 3 inches of 
signage without encountering protruding objects or standing within door swing. 

8. Finish and Contrast: Characters, symbols and their background shall have a 
non-glare finish. Characters and symbols shall contrast with their background, 
either light characters on a dark background or dark characters on a light 
background. 

9. International Symbol of Accessibility: Conform to requirements for colors and 
contrasts, CBC Chapter 1 lB. 

C. Pre-Installation Conference 

1. Notify CITY' s CONSTRUCTION MANAGER when signs are ready for 
installation. Arrange for conference at site. Do not proceed with installation 
until CITY'S CONSTRUCTION MANAGER's approval of specific locations 
and methods of attachment has been obtained. 

2. Provide signs from one manufacturer, unless otherwise approved. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Deliver products to site and protect from damage. Store until immediately prior to 
Notice of Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products of following manufacturers form basis for design and quality intended. 

1. H. Toji and Company, Gardena, CA. 

2. Kannan Ltd., Architectural Signs, Canoga Park, CA. 

3. Vomar Products Inc., Canoga Park 
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4. ASI Sign Systems, Inc., Dallas, TX. 

5. Mohawk Sign Systems, Inc., Schenectady, NY. 

6. Pacific Bronze Co., Rio Vista, CA 

7. Or Equal 

2.2 EXTERIOR SIGN MATERIALS 

A. Sign: 0.080 inch aluminum with rounded comers; white on dark blue background; non­
glare, high contrast signs. Sign shall be mounted on post or wall with lower edge 
betw·een 48 inches and 60 inches above ground surface. 

B. Post: 2 by 2 inch galvanized steel tubing, weighing minimum of 4.31 pounds per foot 
and conforming to ASTM A500, Grade B, 3/16 inch thick wall thickness. 

2.3 ROOM IDENTIFICATION SIGNAGE 

A. Colors: Sign colors as selected by CITY'S CONSTRUCTION MANAGER. 

B. Lettering Type Style (uppercase letters only): Type face shall be Helvetica Regular. 

C. Polished edges, all signs. 

D. Fabricate sign so that raised letter cannot be peeled off. 

E. Provide room identification signs to each room and space. Install on wall adjacent to 
door, on latch side, 48" minimum to baseline of lowest tactile character and 60" 
maximum to baseline of highest line of raised character to finished floor, 4 inches 
minimum and 12 inches maximum from edge of door or nearest adjacent wall. 

F. Rooms or areas with more than one access shall have identification signage located at 
main entry. All other entrances to room shall be identified with room number signs. 

G. Material: Laminated acrylic plastic 1/4 inch thick, polished edges, colors as selected by 
Architect. 

1. 

2. 

Room Identification Sign: 7 inches by 9 inches with 4 inches by 4 inches 
window for name and title removable insert. Locate room name inunediately 
below window, 1 inch high, minimum 1/32 inch thick raised, accompanied by 
Braille indicator immediately below, on same sign. 

Room Number Sign: 9 inches wide by 4 inches high; room number, 1 inch high, 
minimum 1/32 inch thick raised, accompanied by Braille indicator inunediately 
below, on same sign. 

H. Lettering style shall be Helvetica Regular. 

2.4 ACCESSIBILITY ENTRANCE SIGNS AND PATH OF TRAVEL DIRECTIONAL SIGNS 

A. Entrance Sign: Provide at each building entrance an International Symbol of 
Accessibility sign, additionally and with additional directional signs. Signs shall be 
visible to persons along approaching pedestrian ways. 

Pump Station 2 Power Reliability and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

518 I Page 



B. Directional Signs: Provide wherever accessible route deviates from general circulation 
path with alTOW indicators and International Symbol of Accessibility. 

C. Signs shall be mounted on post or wall with lower edge between 48 inches and 60 inches 
above ground surface. 

D. No Smoking Sign: Provide at each building entrance reverse cut white vinyl sign with 
4-1/2 inches high no smoking symbol, mounted on glass entry doors.. Under No 
Smoking symbol, words "No Smoking", minimun1 Y:z inch high, San Serif upper and 
lower case characters. 

2.5 PARKING SIGNS 

A. Tow-Away Sign: Size shown on drawings with rounded comers. White reflective 
graphics on dark blue reflective background, with lettering not less than I inch high. 

B. Accessible Parking Sign: Size shown on drawings with rounded corners. White 
reflective graphics on dark blue re.flective background, with 8 inches high International 
Symbol of Accessibility. Van accessible spaces shall include words "Van Accessible" 
below pictogram on same sign, or a separate sign with words shall be installed below 
ISA sign. 

C. Signs shall be mounted on posts at head of each accessible parking with lower edge 80 
inches above ground surface, or mounted on walls at a minimum height of 36 inches 
from ground surface. 

D. Headroom Signs: On parking structures provide signs indicating headroom clearance 
height at entries and at any point of a vehicular path where entry clearance height is 
reduced. 

2.6 OCCUPANT LOAD SIGNS 

A. Provide maximum occupancy load signs. Post in a conspicuous place near main exits 
or exit-access doorway of following areas: 

1. Assembly rooms. 
2. Rooms over occupant load of 50. 
3. Conference rooms. 
4. Mezzanines. 
5. Dining Rooms. 
6. As otherwise indicated in the Drawings. 

B. Material: Laminated plastic, V4 inch thick, colors as selected by Architect. 

1. Upper layer: Non-glare clear acrylic 1/8 inch thick. 

2. Lower layer: Opaque ac1ylic, 1/8 inch thick. 

3. Polished edges. 

C. 4 inches high, minimmn 8 inches long, sub-surface application, 7 /8 inch high letters, I 
inch high numerals. 
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2.7 

D. Sign to read: "MAXIMUM OCCUPANCY LOAD XXX", or as otherwise indicated in 
the Drawings. Obtain occupant load from Architect. Match room name sign lettering 
style. 

STAIRWAY IDENTIFICATION AND EXIT SIGNS 

A. Stairway identification/emergency procedure signs shall be located at each floor level in 
enclosed stairways, identifying stairway, roof access if any, floor level and upper and 
lower terminus of stairway. 

B. Mount signsat height shown on drawings immediately adjacent to door on strike side. 

C. Sign size minimum 12 by 12 inches. Copy, in order of: 

1. Staiiway location 1 inch block lettering with Yi inch strokes. 

2. Upper terminus, such as "Roof Access" or "No Roof Access", in 1 inch block 
lettering with Yi inch strokes. 

3. Floor level number and "EXIT STAIR" in 5 inch letter or number with% inch 
strokes. 

a. Mezzanine levels shall be identified by letter "M" preceding floor 
number. 

b. Basement levels shall be identified by letter "B" preceding floor 
number. 

4. Lower terminus and upper terminus, such as "l through G", in 1 inch block 
lettering with Yi inch strokes. 

5. Letters shall be accompanied by Contracted Grade 2 Braille tactile 
identification. Dots shall be 1/10 inch on centers in each cell with 2/10 inch 
space between cells. Dots shall be raised a minimum of 1/40 inch above 
background. 

D. Exit signs: Provide following signs: 

1. "EXIT", on unlocked exit doors without an alarm, leading to exterior of 
building. 

2. "STAIR", on ground floor level of stairway doors and on enclosed stairway 
doors on any floor which does not lead to an exit. 

3. "EXIT ALARM WILL SOUND", on exit doors with an alarm. 

4. "EXIT ONLY" or "EXIT ST AIR ONLY", on exit doors and stair exit doors 
which lock from outside and does not allow a return. 

5. Each grade-level exterior exit where an illuminated exist sign is required 
according to CBC 10 shall be identified by a tactile exit sign with the word, 
"EXIT." 
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6. Each exit door where an illuminated exist sign is required according to CBC 10 
that leads directly to a grade-level exterior exit by means of a stairway or ramp 
shall be identified by a tactile exit sign with the following words as appropriate: 

a. "EXIT STAIR DOWN" 

b. "EXIT RAMP DOWN" 

c. "EXIT STAIR UP" 

d. "EXIT RAMP UP" 

7. Each exit door where an illuminated exist sign is required according to CBC 10 
that leads directly to a grade-level exterior exit by means of an exit enclosure 
that does not utilize a stair or ramp, or an exit passageway shall be identified by 
a tactile exit sign with the words, "EXIT ROUTE." 

8. Each exit access door from an interior room or area where an illuminated exist 
sign is required according to CBC 10 shall be identified by a tactile exit sign 
with the words, "EXIT ROUTE." 

9. Each exit door through a horizontal exit where an illuminated exist sign is 
required according to CBC 10 shall be identified by a tactile exit sign with the 
words, "TO EXIT." 

10. For the purposes of this Section "tactile exit signs" shall comply with the 
requirements of CBC Chapter l lB. 

11. Letter size 5 inches with % inch strokes. Letters shall be accompanied by 
Contracted Grade 2 Braille tactile identification. Dots shall be 1/10 inch on 
centers in each cell with 2/10 inch space between cells. Dots shall be raised a 
minimum of 1/40 inch above background. 

2.8 EMERGENCY GAS-SHUT OFF SIGN 

A. Refer to Mechanical drawings for locations. 

B. Sign: 6" x 6" x W' thick, text to include: "Emergency gas-shut off valve." 

2.9 TACTILE EXIT SIGNS 

A. Conform to CBC Chapter l lB 

B. Install sign at each exit door or exit access door where an illuminated exist sign is 
required according to CBC 10, with words: 

1. "EXIT" at each grade level exterior door. 

2. "EXIT STAIR UP" or 'EXIT STAIR DOWN". 

3. "EXIT RAMP UP" or "EXIT RAMP DOWN". 

4. "EXIT ROUTE" 

2.10 FIRE SPRINKLER RISER ROOM SIGN 

Pump Station 2 Power Reliability and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

521 I Page 



A. Locate one sign at each fire sprinkler riser room door as indicated in drawings. 

B. Text: Sign to read "Fire Sprinkler Riser Room", white color letters, 1 inch high on red 
background. 

2.11 LOCKER "ISA" SIGN 

A. "ISA" sign shall be located on face of ADA locker door indicated in drawings. 

B. Sign: 6" x 6" x Yi" thick 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that surfaces are ready to receive work. 

B. Beginning of installation means installer accepts existing surfaces. 

3.2 METHODS OF INSTALLATION 

A. Interior Identification Signs and Interior Directional Signs: 

1. Fasten to wall with 4 tamper-proofround-head screws, one at each comer of 
sign. Furnish plastic anchors. 

2. When concealed installation is specified, install backplate to wall as above. 
Fasten sign to backplate with very high-bond double-faced tape. 

3. For installation on glass, fasten sign to glass with very high bond double faced 
tape. On opposite side of glass, anchor matching backplate to glass with very 
high-bond double-faced tape. 

B. Geometric Signs: Geometric toilet room signs shall be fastened to doors with 3 tamper­
proof oval-head counter-sunk screws. 

C. Exterior Post Mounted Directional Signs: Install by post mount. Size ofrequired footing 
shall be as indicated. 

D. Exterior Wall Mounted Identification Signs and Directional Signs: 

1. Aluminum signs: Fasten to wall with4 tamper-proofround-head screws, one at 
each corner of sign. Furnish plastic anchors. 

2. Acrylic signs: Install backplate to wall as above. Fasten sign to backplate with 
very high-bond double-faced tape and silicone. 

3.3 CLEANUP 

A. Remove rubbish, debris, and waste materials and legally dispose of off project site. 

3.4 PROTECTION 

A. Protect work of this Section until Substantial Completion. 
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END OF SECTION 
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SECTION 10211-TOILET COMPARTMENTS 

PART 1-GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Solid-color reinforced composite toilet compartments configured as toilet enclosures and 

urinal screens. 

B. Related Sections: 
1. Division 10 Section "Toilet and Bath Accessories" for toilet tissue dispensers, grab bars, 

purse shelves, and similar accessories. 

1.3 ACTION SUBMITT ALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes. 

B. Shop Drawings: For toilet compartments. Include plans, elevations, sections, details, and 
attachments to other work. 

1. Show locations of cutouts for compartment-mounted toilet accessories. 
2. Show locations of reinforcements for compartment-mounted grab bars. 
3. Show locations of centerlines of toilet fixtures. 
4. Show overhead support or bracing locations. 

C. Samples for Initial Selection: For each type of unit indicated. Include Samples of hardware and 
accessories involving material and color selection. 

D. Samples for Verification: For the following products, in manufacturer's standard sizes unless 
otherwise indicated: 

1. Each type of material, color, and finish required for units, prepared on 6-inch- (152-111111-) 
square Samples of same thickness and material indicated for Work. 

2. Each type of hardware and accessory. 

1.4 INFORMATIONAL SUBMITT ALS 

A. Product Certificates: For each type of toilet compartment, from manufacturer. 
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1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For toilet compartments to include in maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: As determined by testing identical products according to 
ASTM E 84, or another standard acceptable to authorities having jmisdiction, by a qualified 
testing agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: 25 or less. 
2. Smoke-Developed Index: 450 or less. 

B. Regulatory Requirements: Comply with applicable provisions in the Americans with 
Disabilities Act (ADA) for toilet compartments designated as accessible. 

1.7 PROJECT CONDITIONS 

A. Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, and 
other construction contiguous with toilet compartments by field measurements before 
fabrication. 

PART 2 - PRODUCTS 

2.1 

A. 

B. 

C. 

D. 

E. 

F. 

G. 

MATERIALS 

Aluminmn Castings: ASTM B 26/B 26M. 

Aluminum Extrusions: ASTM B 221 (ASTM B 221M). 

Brass Castings: ASTM B 584. 

Brass Extrusions: ASTM B 455. 

Stainless-Steel Sheet: ASTM A 666, Type 304, stretcher-leveled standard of flatness. 

Stainless-Steel Castings: ASTM A 743/A 743M. 

Adhesives: Manufacturer's standard product that complies with the testing and product 
requirements of the California Department of Health Services' "Standard Practice for the 
Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 
Chambers." 

2.2 SOLID-COLOR REINFORCED COMPOSITE UNITS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide: 

1. Bobrick Washroom Equipment, Sierra Series 

2. Or approved equal. 
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B. Toilet-Enclosure Style: Floor mounted and Overhead Braced 

C. Urinal-Screen Style: Wall Hung with Floor Mounted Support Pilaster 

D. Door, Panel, Screen, and Pilaster Construction: Solid, solid-color reinforced composite panel 
material, not less than 3/4 inch thick, seamless, with eased edges and with homogenous color 
and pattern throughout thickness of material. 
1. Color and Pattern: Forest Green SC04 

E. Pilaster Shoes and Sleeves (Caps): Manufacturer's standard design; stainless steel. 

F. Urinal-Screen Post: Manufacturer's standard post design of material matching the thickness and 
construction of pilasters; with shoe and sleeve (cap) matching that on the pilaster. 

G. Brackets (Fittings): 
1. Full-Height (Continuous) Type: Manufacturer's standard design; stainless steel. 

a. 18 gauge at toilet compartments, 11 gauge at urinal screens. 
b. Provide through-bolted, stainless steel, pin-in-head Torx sex bolt fasteners. 

Through-bolted fasteners shall withstand direct pull force exceeding 1,500 lbs. per 
fastener. 

2.3 ACCESSORIES 

A. Hardware and Accessories: Manufacturer's standard design, heavy-duty operating hardware 
and accessories. 

1. Material: Stainless steel. 
2. Hinges: Manufacturer's standard continuous, 16 gauge, cam type that swings to a closed 

or partially open position. 
a. Attach to door and stile with theft-resistant, pin-in-head Torx stainless steel 

machine screws into factory installed, threaded brass inserts. Threaded brass 
inserts shall withstand a direct pull force exceeding 1,500 lbs per insert. 

3. Latch and Keeper: Manufacturer's standard surface-mounted sliding latch unit requiring 
less than 5-lb of force to operate. 
a. Attach latch track to door with machine screws into factory installed threaded brass 

inserts. Threaded brass inserts shall be factory installed for door hinge and latch 
connections and shall withstand a direct pull exceeding 1,500 lbs. per insert. 

b. Secure latch keeper to stile with through-bolted, stainless steel, pin-'in-head Torx 
sex bolt fasteners. Fasteners shall withstand direct pull force exceeding 1,500 lbs. 
per fastener. 

4. Coat Hook: Secured to door by through-bolted, theft-resistant, pin-in-head Torx stainless 
steel screws. Through-bolted fasteners shall withstand a direct pull force exceeding 1,500 
lbs. per fastener. 

5. Door Bumpers: Two 11-gauge (3mm) stainless steel door stop plates with attached 
rubber bumpers at each door. 

6. Door Pull: Manufacturer's standard unit at out-swinging doors that complies with 
regulatory requirements for accessibility. Provide units on both sides of doors at 
compartments designated as accessible. Install below latch. 

B. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with 
antigrip profile and in manufacturer's standard finish. 
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C. Anchorages and Fasteners: Unless otherwise noted, provide manufacturer's standard exposed 
fasteners of stainless steel or chrome-plated steel or brass, finished to match the items they are 
securing, with theft-resistant-type heads. Provide sex-type bolts for through-bolt applications. 
For concealed anchors, use stainless steel, hot-dip galvanized steel, or otherrnst-,resistant, 
protective-coated steel. 

2.4 FABRICATION 

A. Overhead-Braced Units: Provide manufacturer's standard corrosion-resistant supports, leveling 
mechanism, and anchors at pilasters to suit floor conditions. Provide shoes at pilasters to 
conceal supports and leveling mechanism. 

B. Urinal-Screen Posts: Provide manufacturer's standard corrosion-resistant anchoring assemblies 
with leveling adjustment at tops and bottoms of posts. Provide shoes and sleeves (caps) at posts 
to conceal anchorage. 

C. Door Size and Swings: Unless othe1wise indicated, provide 24-inch- (6IO-mm-) wide, in­
swinging doors for standard toilet compartments and 36-inch- (914-mm-) wide doors with a 
minimum 32-inch- (813-mm-) wide, clear opening for compartments designated as accessible. 

PART 3-EXECUTION 

3.1 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions. Install units rigid, 
straight, level, and plumb. Secure units in position with manufacturer's recommended 
anchoring devices. 

1. Maximum Clearances: 

a. Pilasters and Panels: 1/2 inch (13 mm). 
b. Panels and Walls: 1 inch (25 mm). 

B. Overhead-Braced Units: Secure pilasters to floor and level, plumb, and tighten. Set pilasters 
with anchors penetrating not less than 1-3/4 inches ( 44 mm) into structural floor unless 
otherwise indicated in manufacturer's written instructions. Secure continuous head rail to each 
pilaster with no fewer than two fasteners. Hang doors to align tops of doors with tops of panels, 
and adjust so tops of doors are parallel with overhead brace when doors are in closed position. 

C. Urinal Screens: Attach with anchoring devices to suit supporting structure. Set units level and 
plumb, rigid, and secured to resist lateral impact. 

3.2 ADJUSTING 

A. Hardware Adjustment: Adjust and lubricate hardware according to hardware manufacturer's 
written instructions for proper operation. Set hinges on in-swinging doors to hold doors open 
approximately 30 degrees from closed position when unlatched. Set hinges on out-swinging 
doors to return doors to fully closed position. 

- ENDOFSECTION -
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SECTION 10260 - STAINLESS STEEL CORNER GUARDS 

PART 1- GENERAL 

1.1 SUMMARY 

A. Corner guard system for wall protection: 

1.2 SECTION INCLUDE 

B. Stainless Steel Corner Guard Systems 

1.3 SUBMITTALS 

A. Product data for each type of corner guard specified. 

B. Detail drawings indicating mounting details with the appropriate fasteners for specific 
project substrates. 

C. Samples for verification purposes of corner guard, 6" (152mm) long, in full size 
profiles of each type and color indicated. 

D. Cleaning and maintenance instructions for door and wall protection systems. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials in unopened factory packaging to the jobsite and store in original 
packaging in a climate controlled location away from direct sunlight. 

1.5 PROJECT CONDITIONS 

A. Products must be installed in an interior climate controlled environment. 

1.6 WARRANTY 

A. Standard limited lifetime warranty against material and manufacturing defects. 

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Acceptable Manufacturers: 

1. InPro Corporation Door and Wall Protection Systems 
2. Or Equal 

B. Provide all corner guards and wall protection from a single source. 

2.2 MANUFACTURED UNITS 

A. Comer Guards 
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1. 3Yz"(89mm) x 3Yz"(89mm) x 48" (1.21m), Vs" radius, Screw-on, 304 Stainless 
Steel, 16 gauge 

2.3 MATERIALS 

A. Stainless Steel: Comer Guards shall be manufactured from Type 304, 16 gauge. 

2.4 COMPONENTS 

A. Attachment 

1. Fasteners: Pre-drilled beveled holes and Phillips head screws. 

2.5 FINISHES 

A. Stainless steel: No. 4 satin finish. 

PART 3 -EXECUTION 

3 .1 EXAMINATION 

A. Examine areas and conditions in which the comer e,'Uard systems will be installed. 

1. Complete all finishing operations, including painting, before beginning 
installation of corner guards. 

B. Wall surface shall be dry and free from dirt, grease and loose paint. 

3.2 PREPARATION 

A. General: Prior to installation, clean substrate to remove dust, debris and loose 
particles. 

3.3 INSTALLATION 

A. Install corner guards at ALL outside gypsum board corners in accordance with the 
Drawings. 

B. General: Locate the corner guard as indicated on the approved detail drawing for the 
appropriate substrate and in compliance with the manufacturer's installation 
instructions. Install comer guard level and plumb at the height indicated on the 
drawings. 

C. Installation of Stainless Steel Comer Guards: 

1. Surface must be dry, clean and properly sealed. 

2. Screw on: Position the comer guard on the wall and attach it using the 
supplied screws. 

3. Remove the protective plastic covering from the exposed surface of the comer 
guard. 

3.4 CLEANING 
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A. At completion of the installation, clean surfaces in accordance with the 
manufacturer's clean up and maintenance instructions. 

END OF SECTION 
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SECTI0Nl0280 - TOILET ACCESSORIES 

PART I-GENERAL 

1.1 SUMMARY 

A. Section Includes: Toilet accessories as indicated. 

B. Related Sections 

1. Section 05120, Structural Steel 

2. Section 05400, Cold Formed (Light) Metal Framing 

3. Section 09100, Metal Support Assemblies 

1.2 SYSTEM DESCRIPTION 

A. Regulatory Requirements: Comply with CBC requirements and ADA requirements for 
accessibility. 

1.3 SUBMITTALS 

A. Shop Drawings: Submit a schedule of accessories and shop drawings indicating 
installation methods and fasteners. 

1.4 QUALITY ASSURANCE 

A. Coordinate related work as required to ensure proper and adequate provision in framing 
of backing and wall finish for installation of accessories. 

1.5 DELNERY, STORAGE AND HANDLING 

A. Protect accessories from damage. 

PART2-PR0DUCTS 

2.1 ACCEPT ABLE MANUFACTURERS 

A. Bradley Corporation 

B. Bobrick Washroom Equipment 

C. American Dispenser Company 

D. Or equal. 

2.1 GENERAL 

A. Accessories shall be provided with necessary anchoring devices and fasteners appropriate 
for surfaces on which items are to be fastened. 
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2.2 MATERIALS 

A. Liquid Soap Dispenser: See Drawings 

B. Toilet Paper Boxes: See Drawings 

C. Paper Towel Boxes: See Drawings 

D. Toilet Seat Cover Dispensers: See Drawings 

E. Sanitary Napkin Vendors and Disposals: See Drawings 

F. Mirrors: See Drawings 

G. Mirror with Shelf: See Drawings 

H. Coat Hook: See Drawings. 

I. Grab Bars: See Drawings 

1. Stainless steel, 1-1/2-inch-outside diameter, 18-gauge wall, type 304 satin finish. 
Concealed mounting and stainless steel flange. 

a. Concealed Mounting on Walls: Provide 12-gauge anchor plate of 
required length and fasteners for thickness of wall finish. 

2. Grab bars over 36 inches in length shall be furnished with stainless steel support 
at mid-point. Exposed stainless steel to be 180 grit satin finish. 

J. Shower Seat: See Drawings 

K. Safety Belts: See Drawings 

L. Waste Receptacle: See Drawings 

M. Mop Rack: See Drawings 

PART 3-EXECUTION 

3.1 EXAMINATION 

A. Check openings in substrates to receive accessories. Verify openings are correctly located 
and sized to receive accessories, and that locations will comply with disability access 
requirements. Confirm that blocking, backing or support is properly located and adequate 
for the accessory installation. 

B. Verify spacing of plumbing fixtures and toilet partitions. Confirm spacing and locations 
are compatible with proposed accessory locations and will allow compliance with 
disability access requirements. 

3.2 INSTALLATION 

A. Install toilet accessories in accordance with manufacturer's written recommendations and 
accessibility requirements. Fasten components finnly in place. 
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B. Drill holes to c01Tect size and application that is concealed by item with V,i inch tolerance. 

C. Install recessed accessories into wall openings with sheet metal screws into metal frames. 

D. Install surface-mounted accessories to backing plates with machine screws, plumb, and 
aligned. 

E. Grab Bars 

1. Fasten to toilet partition with 3-inch diameter stainless steel back plates with 
studs, couplings, and stainless steel machine screws. 

2. At wood stud walls, fasten wood blocking with threaded stainless steel wood 
screws of sufficient length to penetrate blocking 1-1/4 inches minimum. 

- END OF SECTION -
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SECTION 10281- ELECTRIC HAND DRYER 

PART1-GENERAL 

1.1 SECTION INCLUDES 

A. Wann air, high speed, energy efficient self-contained electric hand dryers. 

1.2 REFERENCES 

A. ICC/ANSI A117.1 - American National Standard for Accessible and Useable Buildings 
and Facilities; 1998. 

1.3 SUBMITTALS 

A. Product Data: Manufacturer's data sheets on each product to be used, including: 

1. Preparation instructions and recommendations. 

2. Operating instructions and performance. 

3. Storage and handling requirements and recommendations. 

4. Installation methods. 

B. Shop Drawings showing dimensions, method of attachment, and required supp01is. 

C. LEED Submittals: Provide documentation of how the requirements of Credit will be met: 

D. Dryer to be MADE IN USA Ce1iified. Verify Certification# MAOAA0027 

E. Electrical wiring diagrams for connection of hand dryers. G. Manufacturer's Certificates: 
Certify products meet or exceed specified requirements. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing electric hand dryers 
with 20 years minimum knowledge. 

B. 

C. 

Equipment certified by Underwriters Laboratory, Inc., with UL labels. 

Comply with ICC/ANSI Al 17.1. 

1.5 WARRANTY 

A. Provide manufacturer's standard limited warranty for period specified. 

PART2-PR0DUCTS 

2.1 MANUFACTURERS 

A. Acceptable Manufacturer: Excel Dryer Inc., which is located at: 357 Chestnut St. P. 0. 
Box 365; East Longmeadow, MA 01028; Tel: 413-525-4531; Email: request info 
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( sales@)exceldryer.com); Web: www.exceldryer.com 

B. Or Equal. 

2.2 ELECTRIC HAND DRYERS 

A. Accessories shall be provided with necessary anchoring devices and fasteners appropriate 
for surfaces on which items are to be fastened. 

2.3 MATERIALS 

A. Hand Dryer: rapid drying, energy efficient electric hand dryer; XLERATOR-ECO; recess 
mounted; entire dryer internally grounded. 

1. Model #: XL-SB-ECO, 

2. Finish: brushed stainless steel. 

3. Provide optional ADA recess kit. 

4. Wananty Period: 5 years; limited wa1Tanty. 

5. MADE IN USA Certified. Verify Certification# MAOAA.0027 

6. Controls: Completely sealed control assembly and optics for protection against 
moisture, lint/dust and vandalism. Automatic, activated by infrared optical sensor. 
Operates while hands are under blower. Shut-off within 2 seconds when hands 
removed or in 35 seconds if hands not removed. 

7. Cover: One piece, vandal resistant, reinforced white then11oplastic (Bulk Molding 
Compound). 

8. Image: Custom digital image as selected by Architect. Not Applicable. 

9. Air Intake: Small circular Inlet openings on bottom of cover. 

10. Air Outlet: Delivers focused air stream of 18,000 LFM at nozzle and 16,000 LFM 
at average hand position of 4 inches (102 111111) below air outlet. 

11. Noise Reduction Nozzle: 1.1 noise reduction nozzle. Reduces air deflection noise 
and decibel level by 9db. 

12. Wall Plate: Injection molded, rib reinforced plate with metal L brackets to attach 
cover, with ten 5/16 inch (8 mm) diameter holes for surface mounting to wall and 
three 7 /8 inch (22 nun) diameter holes for electrical wiring; bottom hole suitable 
for surface conduit. 

13. Recess Kit: ADA compliant recess kit is fabricated of 22 GA 18-8 type 304 
stainless steel with #4 satin finish with 16 GAl 8-8 type 304 stainless steel dryer 
mounting plate. All welded constmction. 16-3/8 inches (416 mm) wide by 26 
inches (660 111111) high by 3-3/8 inches (86 111111) deep. 

14. Nominal Size: 11-3/4 inches (298 mm) wide by 12-11/16 inches (322 1mn) high 
by 6-11/16 inches (170 nun) deep. 
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15. Weight 

a. 15 pounds (6.8 kg) stainless cover. 

16. Power Source: See electrical drawings 

17. Combination Motor and Blower: Series conmmtated, through-flow discharge, 
vacuum type; 5/8 HP, 20,000 RPM. Air flow rate: 19,000 linear feet per minute 
(97 meters per second) at air outlet, 16,000 linear feet per minute (81 meters per 
second) at average hand position of 4 inches ( I 02 mm) below air outlet. 

18. XLERATOR ECO: No heating element installed. (500W Unit) 

19. All metal parts coated according to Underwriters Laboratories, Inc. reqt1irements. 

20. Mount dryers at heights indicated on Drawings. 

PART 3-EXECUTION 
3.1 EXAMINATION 

A. Do not begin installation until substrates have been properly prepared. 

B. If substrate preparation is the responsibility of another installer, notify Architect of 
unsatisfactory preparation before proceeding. INSTALLATION 

3.2 PREPARATION 

A. Clean surfaces thoroughly prior to installation. 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the prqject conditions. 

C. Coordinate requirements for blocking to ensure adequate means for support and installation 
of hand dryers. 

D. Coordinate requirements for power supply, conduit, disco1111ect switches and wiring. 

3.3 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

1. Accessible layout for persons with physical disabilities must ensure a minimum 
clear floor space of 30 inches by 48 inches (762 111111 by 1219 mm) in front of or 
parallel to hand dryers. A portion of the hand dryer may project into this clear 
space if there is a 29 inches (73 7 mm) minimum lmee and toe space beneath the 
hand dryer; recommended to install at least one hand dryer for persons with 
physical disabilities in multiple hand dryer installations. 

B. Install dryers at specified heights. 

C. Install dryers securely to supporting substrate so that fixtures are level and aligned with 
each other. Use type and length of fastener as reconm1ended by manufucturer for type of 
substrate. 
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3 .4 PROTECTION 

A. Inspect installation to verify secure and proper mounting. Test each dryer to verify 
operation, control functions, and performance. Correct deficiencies. 

B. Protect installed driers until completion of project. 

C. Replace damaged products before Substantial Completion. 

- END OF SECTION -
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SECTION 10500- LOCKERS 

PART I-GENERAL 

1.1 DESCRIPTION 

A. Provide metal lockers and benches. 

1.2 RELATED SECTIONS 

A. Section 10140 - Signage 

1.3 QUALITY ASSURANCE 

A. Lockers shall be the product of a manufacturer regularly engaged in the production of metal 
lockers. 

1.4 SUBMITTALS 

Submit the following for Product Review: 

A. Submit data fully describing every product or item proposed for use for product review. 

B. Submit manufacturer's standard colors. 

C. Provide directory listing locker numbers and combinations for each door lock. 

PART2-PR0DUCTS 

2.1 LOCKERS 

A. Manufacturers: Republic Steel "Standard" lockers, Lyon "Standard" lockers, or equal. 

B. Size: 9 inches wide by 18 inches deep by 30 inches high, double tier. 

C. Material: Cold-rolled sheet steel, phosphatized and primed to inhibit corrosion. 

D. Doors: 16 gauge with flanged edges. Provide ventilating louvers top and bottom. 

E. Hinges: Five knuckle, 2 inches long, welded to frame and bolted to door. Provide 3 hinges per 
door. 

F. Door Frames: 16 gauge formed to a channel shaped with continuous door strikes and rubber 
silencers. 

G. Top: Provide 18 gauge sloped top. 
WPC102B 10500 - 1 894615 

H. Base: Lockers set on concrete curbs provide in another section. 

I. Interior Equipment: 24 gauge top shelf and three garment hooks. 
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J. Locking Devices: Each locker shall have a lift type handle with locking device engaging the door 
frame at three points. Door shall be automatically self-latching. Provide built-in combination 
lock. Accessible lockers shall have ADA-compliant door handle which is operable with one hand 
and does not require tight grasping, pinching or twisting of the wrist. Operating force shall be 5 
pounds maximum. 

K. Trim: Provide all necessary trim, clips, splice plates, filler panels and wall scribes, hardware and 
fasteners as required for a complete installation. 

L. Name Plates: Each locker shall be furnished with a number plate riveted to the door. Locker shall 
be arranged so that locker. numbers are in consecutive order. 

M. Finish: Factory applied baked enamel, interior and exterior, color to be Forest Green 66 per 
manufacturers color line. 

N. Provided ADA-compliant accessible lockers in quantity required by CBC chapter 1 lB. 

0. ISA Door Sign: Doors of accessible lockers shall be identified with the International Symbol of 
Accessibility per Section 10140 Signage. 

2.2 BENCHES 

A. Materials: Provide clear lacquered hardwood seat and 10 gauge tubular steel pedestal legs with 
baked enamel finish matching finish of lockers. 

B. Seat Dimensions: 20-inch wide by 2-inch thick by length as shown on plans. Height of pedestal 
legs: 16 inches. 

C. To be ADA compliant per California Building code. 

Furnish with four equally spaced holes in each pedestal base for 3/8-inch diameter expansion anchors. 

PART 3-EXECUTION 

3.1 INSTALLATION 

A. Comply with manufacturer's written installation instructions. 

B. Lockers: Fasten to floor and walls as shown on the Drawings and as required to :resist a force of 
500 pounds acting in any direction. Install fillers, trim and bases filling all gaps and 
voids. 

C. Benches: Fasten to floor with 3/8-inch round stainless steel expansion anchor bolts. 

- END OF SECTION -
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SECTION 10520 - FIRE EXTINGUISHERS 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing fire protection equipment, cabinets, and 
appurtenant work, complete. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below shall also apply to the extent required for proper 
performance of this WORK. 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 
2. California Fire Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. Trade Standards: 

a. National Fire Protection Association, Standard No. 10, "Portable Fire 
Extinguishers" 

b. Underwriter's Laboratory, Fire Protection Equipment List 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted in addition to General Requirements: 

1. Manufacturer's catalogue containing technical data, installation instructions, and details; 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Fire extinguishers and appurtenant materials shall be delivered in 
original unbroken packages or containers, bearing the manufacturer's label with manufacturer's 
name, product description, and rating. 

B. Storage: All materials shall be carefully stored in an area which is protected from deleterious 
elements as recommended by the material manufacturer. Storage shall be in a manner that will 
prevent damage to the material and its finish. 
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PART 2 -- PRODUCTS 

2.1 GENERAL 

A. All fire protection equipment shall be from the same manufacturer and shall meet the 
requirements of NFPA Standard No. I 0, "Portable Fire Extinguishers" 

2.2 FIRE EXTINGUISHERS 

A. Type A extinguisher shall be 20 lb minimum capacity, dry chemical type with minimum UL 
rating of 10-A:60-B:C, in enameled steel container, for Class A, Class B, and Class C fires. 

B. Type B extinguisher shall be 10 lb minimum capacity, dry chemical type vvith minimum UL 
rating of 4-A:60-B:C, in enameled steel container, for Class A, Class B, a11d Class C fires. 

C. Type C extinguisher shall be 14 lb minimum capacity, CleanGuard 14 Model CA-1481 with 
1uinimum UL rating of 2-A: 10-B:C, in enameled seamless steel container, for Class A, Class B, 
and Class C fires. 

2.3 CABINETS 

A. Fire extinguisher cabinet shall be mounted steel cabinet with Kynar-coated aluminum door and 
door frame, and projecting, convex, butyrate plastic, canopy type viewing door panel. The size 
shall be as necessary to hold fire extinguisher at cabinet location. 

2.4 BRACKETS AND OTHER MATERIALS 

A. Mounting brackets shall be specially designed for extinguishers or cabinets, and shall be made of 
316 stainless steel. 

B. All other materials, not specifically described, but required for a complete and proper installation 
of fire fighting devices shall be as selected by the CONTRACTOR. 

2.5 MANUFACTURERS 

A. Fire protection equipment shall be manufactured by one of the following (or equal): 

1. General Fire Extinguisher Corp. 

2. J.L. Industries 

3. Potter-Roemer 

4. Standard Fire Equipment (Division of Zurn Co.) 

5. Walter Kidde and Co. 

PART 3--EXECUTION 

3.1 INSTALLATION 
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A. Brackets: All fire extinguishers shall be provided with and installed on brackets or brackets 
within cabinets. The CONTRACTOR shall block and reinforce the wall area as necessary to 
support the fire extinguishers. 

B. Locations: Fire protection equipment locations shall be verified with the CONSTRUCTION 
MANAGER and Fire Marshal before installation and shall be installed, where directed, per 
NFPA Standard No. 10, "Portable Fire Extinguishers." 

** END OF SECTION** 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E. Technicals (Rev. Aug. 2016) 

542 I Page 



SECTION 10670 - STORAGE SHELVING 

PART 1-- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing metal storage shelving, and all appurtenant work. 

1.2 CODES 

A. The WORK of this Section shall comply with the cmrent editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 

1.3 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted in addition to General Requirements: 

1. Shop drawings of storage shelving. 

2. Manufacturer's product data containing technical data, installation instructions, and colors 
available for each type of shelving, storage bins, and revolving bins. 

3. Samples of all the materials and manufacturer's standard colors proposed for use on the 
WORK. The samples shall be clearly marked to show the manufacturer's name and product 
identification. 

4. Seismic calculations of seismic forces for fully loaded shelving and anchors indicating 
compliance with CBC. Unless otherwise indicated, seismic design importance factor shall be 1.5. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Metal shelving size shall be as shown on the Drawings. 

B. Each unit shall be provided as a complete unit with open uprights and open back. 

C. Color of shelving muts shall be as selected by the OWNER. Any special color, if selected, shall be 
provided at no additional cost to the Owner. 

2.2 METAL SHEL YING 

A. Metal shelving shall be as follows: 

1. Materials: Sheet metal shall be cold-rolled sheet metal of minim.m1 14 gauges or as incliaued by the 
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manufacturer and approved by the CONSTRUCTION MANAGER. Rolled steel tees and 
shapes shall be provided where necessary. 

2. Uprights: Open uprights shall consist of two 1-1/2-inch by 1-1/2-inch by 1/8-'inch rolled tees 
and 1 cross brace of two 1-inch by 12-gauge bands. All uprights shall be punched for self­
adjustment at not more than 2 inches on center. 

3. Shelving: Shelving shall be heavy duty reinforced shelving of 14-gauge sheet with front, rear and 
end flanged down and up to fonn safe edges. Shelves shall be reinforced at front and rear 
flange with minimum I-inch by 12-gauge band All comers shall be lapped and spot welded. 
Shelving shall be punched at 3-inch centers for divider adjustment. Shelving shall be provided 
with and assembled to uprights with quick aqjustment clips and fasteners. Each shelf shall be 
provided with a continuous label holder. 

4. Base: Base shall be 3 or 4 inches high and constructed of not less than 20-gauge steel sheet. Base 
shall be channel fom1ed with ends constructed to engage uprights and to lock in place wifu 
necessary anchor fasteners to concrete floor slab. 

5. Finish: All parts shall be shop PVC powder coated. Powder coat color will be decided by the 
OWNER. 

2.3 MANUFACTURERS 

A Metal storage shelving shall be a product of the following manufacturer ( or equal); 

1. Lyon Metal Products, Inc. 
2. Penco Products 
3. RTI Shelving Systems 

PART 3 - EXECUTION 

3.1 FABRICATION 

A WORK shall be fabricated in a shop to the greatest extent possible, before the application of 
finishes. Sharp and rough edges and comers and welds shall be ground smooth. Components, joints 
and connections shall be designed to withstand the most severe possible loading conditions, with a normal 
safety factor. 

3.2 INSTALLATION 

A The shelving units shall be installed in groups as indicated. They shall be fastened to sides of each oilier 
and to the rear where back to back. The CONTRACTOR shall secure the units to the floor with 
galvanized steel angles and stainless steel adhesive anchor bolts. Units shall be provided with all 
necessmy seismic bracing required by the California Building Code. 

** END OF SECTION** 
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SECTION 11000 - EQUIPMENT GENERAL PROVISIONS 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing general requirements for the WORK of 
applicable Sections of these Specifications. Unless there are more restrictive requirements in 
the individual Sections, the provisions of this Section shall apply. 

B. The WORK of this Section applies to the WORK of the following Sections: 

l Equipment in Divisions 11, 13, 15 and 16. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections 
of the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 01640 Seismic Design of Equipment and Equipment Anchorage 
2 Section 05120 Structural Steel 
3 Section 05500 Miscellaneous Metalwork 
4 Section 09800 Protective Coating 
5 Section 11002 Equipment Supports, Grouting and Installation 
6 Section 11005 Machine Alignment 
7 Section 11020 Vibration and Critical Speed Limitations 
8 Section 13300 Instrumentation m1d Control 
9 Section 13350 Commissioning 
10 Section 15000 Piping Components 
11 Section 15020 Pipe Supports 
12 Section 16030 Electrical Tests 
13 Section 16050 Basic Electrical Materials and Methods 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. Unifom1 Mechanical Code (UMC) 
2. Uniform Plumbing Code (UPC) 
3. Uniform Fire Code (UFC) 
4. National Electrical Code (NEC) 
5. Uniform Building Code (UBC) 

1.4 SPECIFICATIONS AND ST AND ARDS 

A. Except as otherwise indicated, the applicable standards of the following organizations apply 
to the WORK of this Section: 
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I. American Society for Testing and Materials (ASTM) 
2. American Public Health Association (APHA) 
3. American National Standards Institute (ANSI) 
4. American Society of Mechanical Engineers (ASME) 
5. American Water Works Association (A WW A) 
6. American Society of Heating, Refrigerating, and Air Conditioning Engineers 

(ASHRAE) 
7. American Welding Society (A WS) 
8. National Fire Protection Association (NFP A) 
9. National Electrical Manufacturers Association (NEMA) 

10. Antifriction Bearing Manufacturers Association (ABMA) 
11. American Gear Manufacturers Association (AGMA) 

B. The current editions of the following apply to the WORK of this Section: 

ABMA9 Load Ratings and Fatigue Life for Ball Bearings 
Load Ratings and Fatigue Life for Roller Bearings ABMA 11 

ANSIB16.l Cast Iron Pipe Flanges and Flanged Fittings Class 25, 125, 
250, and 800 

ANSIB16.5 

ANSIB46.1 
ANSI S12.6 

ANSI/ASME Bl.20.1 
ANSI/ ASME B3 l. l 
ANSI/AWWADlOO 
AWWAC206 
ASTMA48 
ANSIA58.l 
ASTMA 108 

ANSI/NFPA 70 
MIL STD 167-2 

Pipe Flanges and Flanged Fittings, Steel, Nickel Alloy, and 
Other Special Alloys 
Surface Texture 
Method for the Measurement of the Real-Ear Attenuation of 
Hearing Protectors 
General Purpose Pipe Threads (Inch) 
Power Piping 
Welded Steel Tanks for Water Storage 
Field Welding of Steel Water Pipe 
Specification for Gray Iron Castings 
Minimum Design Loads for Buildings and Other Structures 
Specification for Steel Bars, Carbon, Cold-Finished, 
Standard Quality 
National Electrical Code 
Mechanical Vibrations of Shipboard Equipment 
(Reciprocating Machinery and Propulsion System and 
Shafting) 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Manufacturer's product data including catalogue cuts. 

2. Equipment name, identification number and specification numbers. 

3. Shop drawings showing details, dimensions, anchorage details, and installation of 
equipment with all special fittings, appmienances and required clearances. 

4. Shipping weights. 

5. Calculations of equipment anchorage forces and anchorage details. 
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6. Certification that the single manufacturer accepts the indicated unit responsibilities. 

7. Parts list with materials of construction by ASTM reference and grade. 

8. List of at least 5 installations and telephone numbers, where identical equipment has 
been used. 

9. Documentation of knowledge of specialist who will perfonn torsional and vibration 
analysis. 

10. Torsional and lateral vibration analysis reports. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Manufacturer's catalog including installation instructions. 

2. Manufacturer's operating and maintenance procedures including lubricating 
instructions. 

3. Manufacturer's certification that products comply with the indicated requirements. 
4. Bearing L-10 life calculations. 

5. Certification that products have been factory-tested and found to conform with the 
contract requirements. 

6. Certification that the WORK has been field-tested and the WORK complies with the 
indicated requirements. 

7. Equipment tolerances 

8. Electrical data including control and wiring diagrams. 

9. Address and telephone number of local service representative. 

1.7 SERVICES OF MANUFACTURER 

A. Inspection, Startup, and Field Adjustment: An authorized service representative of the 
manufacturer shall visit the site and witness the following: 

1. Installation of the equipment. 

2. Inspection, checking, and adjusting the equipment. 

3. Startup and field-testing for proper operation. 

4. Performing field adjustments to ensure that the equipment installation and operation 
comply with the Specifications. 
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B. Instruction of OWNER'S Personnel: 

1. An authorized service representative of the manufacturer shall instruct the OWNER'S 
personnel in the operation and maintenance of the equipment, including step-by-step 
troubleshooting with necessary test equipment. Training shall be specific to the models 
of equipment provided. 

2. The representative shall have at least one year of qualified knowledge in training 
covering the relevant subjects described in paragraph l 1000-l.7B.L A resume for the 
representative shall be submitted to the CONSTRUCTION MANAGER. 

3. Training shall be scheduled a minimum of 3 weeks in advance of the first session. 

4. Proposed training material and a detailed outline of each lesson shall be developed and 
submitted to the CONSTRUCTION MANAGER for review. Comments from the 
CONSTRUCTION MANAGER shall be incorporated into the material. 

5. Training materials shall remain with the trainees. 

6. The OWNER may videotape the training sessions for later use with the OWNER'S 
personnel. 

C. Local Service: The manufacturer shall have a local service agency (within 50 miles of the 
site) which maintains properly trained personnel and adequate spare parts and is able to 
respond and complete repairs within 24 hours. 

I. 8 FACTORY INSPECTION AND TESTING 

A. The CONTRACTOR shall be responsible for all costs associated with inspection and testing 
of materials, products, or equipment at the place of manufacture. This shall include costs for 
travel, meals, lodging, and car rental for two OWNER-designated inspectors for the number 
of days indicated to complete such inspections or observations, if the place of manufacture, 
fabrication and factory testing is more than fifty (50) miles outside the geographical limit of 
the City. The CONTRACTOR shall not be responsible for salary or salary-related costs of 
the inspectors. 

B. Product Testing: Products shall be tested at the factory for compliance with the indicated 
requirements. The CONTRACTOR shall provide the CONSTRUCTION MANAGER a 
written notification of testing dates at least 2 weeks in advance of testing, unless more 
advance notice is specified elsewhere. 

C. Balancing: Rotating elements of equipment, except small, commercially packaged 
equipment, shall be statically and dynamically balanced at the factory prior to final assembly. 
The CONTRACTOR shall furnish certified copies of all test results. 

1.9 FIELD TESTING 

A. Testing: Products shall be field-tested for compliance with the indicated requirements. 

B. Witnesses: The OWNER and the CONSTRUCTION MANAGER (at the option of either) 
reserves the right to witness field tests. 
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1.10 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Products shall be delivered in original, unbroken packages, 
containers, or bundles bearing the name of the manufacturer. Materials delivered onsite 
without an approved submittal for verification shall be r~jected and payment withheld. 

B, Storage: Products shall be carefully stored in a manner that will prevent damage and in an 
area that is protected from the elements. 

C. Protection of Equipment: Equipment shall be boxed, crated, or otherwise protected from 
damage and moisture during shipment, handling, and storage. Equipment shall be protected 
from exposure to corrosive fumes and shall be kept thoroughly dry at all times. Pumps, 
motors, drives, electrical equipment, and other equipment with anti-friction or sleeve bearings 
shall be stored in weather tight storage facilities prior to installation. For extended storage 
periods, plastic equipment wrappers shall not be used to prevent accumulation of condensate 
in gears and bearings. Gears and bearings to be stored for extended periods shall be 
containerized suitable for export shipment. 

D. Investigation of Failed Products: Prior to disposal of failed products, the CONTRACTOR 
shall investigate the causes of failure and submit a report to the CONSTRUCTION 
MANAGER, who will subsequently direct the CONTRACTOR for disposal. 

1.11 UNIT RESPONSIBILITY 

A. Equipment systems made up of two or more components shall be provided as a unit by the 
manufacturer of the driven equipment. The manufacturer of the driven equipment shall 
assume the unit responsibility. Unless otherwise indicated, the CONTRACTOR shall cause 
each system component to be furnished by the manufacturer with unit responsibility. The 
extent of the manufacturer's responsibilities shall include engineering the specified 
equipment, preparation of all submittal materials, coordinating manufacture and procurement, 
compatibility and shipment of all specified components, design of all equipment supports, 
providing installation and testing specialists to assist the CONTRACTOR in completing the 
installation and commissioning the equipment, furnishing factory certified specialists to train 
the OWNER's staff, and the production and submission of specified operation and 
maintenance manuals. The CONTRACTOR is responsible to the OWNER for performance 
of all systems as indicated. The CONTRACTOR shall ensure the submittal of a Certificate of 
Unit Responsibility signed by the manufacturer with unit responsibility. 

1.12 TORSIONAL AND VIBRATION ANALYSIS 

A. Torsional Analysis: The drive train shall be free from torsional criticals which produce 
combined (steady plus transient torque induced) stresses exceeding 30 percent of the 
material's elastic limit (but no more than 18 percent of the material's ultimate tensile 
strength) at any speed from 20 percent below to 30 percent above the operating speeds 
required by the specified operating conditions, or during startup, shutdown or drive control 
transients. In accordance with MJL STD 167-2, under no circumstances shall combined 
torsional steady state and transient vibratory stresses exceed 4 percent of the material's 
ultimate tensile strength, nor more than 50 percent of the material's fatigue limit, whichever 
is less. Stress concentration factors to be used in the equation: 

Pump Station 2 Power Reliability and Surge Protection 
Attachment E · Technicals (Rev. Aug. 2016) 

549 I Page 



where: 
s 
Scf 
D 
Ll8 
L 
G 

= 
= 
= 

= 
= 

(G X D x t10) 

2L 

stress, psi 
stress concentration factor, dimensionless 
minimum shaft diameter, inches, at point of concentration 
twist in shaft between adjacent masses, radians 
effective length between masses, inches 
shear modulus of material, lb/in2 

The Scf, to be applied at all the roots of all keyways and changes in shaft diameter shall 
be as follows: 

Scf Ratio of fillet radius to shaft diameter 

4.3 0.0025 

3.7 0.01 

3.05 0.02 

2.75 0.03 

2.6 0.04 

2.55 0.05 and greater 

Values of Scf between data points in the table above shall be based upon a 
straight line interpolation. 

One analysis is required for each piece of unique equipment and for each set of identical 
equipment assigned to the same application. This general requirement is applicable under the 
individual equipment specifications or the equipment type general specifications where more 
detailed torsional, vibration, critical speed, and/or shaft deflection analyses may be required. 

The CONTRACTOR shall submit to the CONSTRUCTION :MANAGER a torsional and 
lateral vibration analysis of the following equipment. The analysis shall be perfonned by a 
specialist (or for completely assembled and delivered equipment, may be performed by the 
manufacturer's standard protocols) who has performed, in the recent past, a torsional and 
lateral vibration analysis on at least one project of comparable size and complexity. The 
specialist shall be approved by the CONSTRUCTION :MANAGER. 

1. All engine drives. 
2. All blowers and compressors with drives of 100 horsepower and over. 
3. All vertical pumps with universal joints and extended shafts. 
4. All equipment with variable speed drives, 25 horsepower and over. 
5. All other equipment where indicated. 
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During construction and testing of all engine driven equipment and all gear driven equipment, 
the torsional analysis specialist shall visit the site and conduct a field torsiograph test on one 
randomly selected unit in each set of these equipment to verify the desktop torsional analysis. 
The test shall be conducted on selected accessible portions of the rotating equipment when 
operating throughout the full range of specified operating conditions. 

B. Field Vibration Analysis: During construction and testing of all engine driven equipment 
and all 100 horsepower and larger motor driven equipment operating at less than 1,200 rpm, 
the above mentioned torsional analysis specialist shall make at least two site visits to analyze 
and measure the amount of equipment vibration and make a written rec-ommendation for 
keeping the vibration at a safe limit. The vibration analysis is required for each piece of 
rotating equipment. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. General: Only products meeting the indicated requirements shall be provided. 

B. Manufacturers: Products shall be new, of current manufacture, and shall be the products of 
reputable manufacturers specializing in the manufacture of such products. 

C. Products: Materials shall be suitable for the intended purpose and free of defects and shall 
be recommended by the manufacturer for the application indicated. 

D. No Endorsement: The listing of a manufacturer shall not be construed as an endorsement of a 
particular manufacturer's product, nor shall it be construed that a named manufacturer's 
standard product will comply with the indicated requirements. No preference is implied by 
the order of listing of named manufacturers, and the listings are not intended to be 
comprehensive. The manufacturer listings are only an indication that the OWNER and 
DESIGN CONSULTANT believe that the named manufacturers are capable of producing 
equipment and products which will satisfy the indicated requirements. 

2.2 GENERAL REQUIREMENTS 

A. Noise Level: When in operation, no piece of equipment shall exceed the OSHA noise level 
requirements for a one hour exposure. 

B. Personal Hearing Protection: The WORK includes multiple sets of three pairs of high 
attenuation hearing protectors complying with the requirements of ANSI Sl2.6 and 
producing a noise level reduction of 25 dBA at a frequency of 500 Hz. The hearing 
protectors shall have fluid filled ear cushions and an adjustable, padded headband. One set 
of hearing protectors shall be stored in a weatherproof, labeled, steel cabinet which shall be 
mounted in a location near each noise producing equipment installation. 

C. Service Factors: Service factors shall be applied in the selection and design of mechanical 
power transmission components where so indicated in individual Sections. When not 
indicated there, minimum service factors shall be 1.25. 

Pump Station 2 Power Reliability and Surge Protectlon 
Attachment E • Technicals (Rev. Aug. 2016) 

551 I Page 



D. Welding: Except as otherwise indicated, welding shall comply with ANSJ/AWWA DIOO 
and A WW A C206 and the following: 

1. Composite fabricated steel assemblies which are to be erected or installed inside a 
hydraulic structure, including any fixed or movable structural components of 
mechanical equipment, shall have continuous seal welds and shall prevent entrance of 
air or moisture. 

2. Welding shall be by the metal-arc method or gas-shielded arc method described in the 
American Welding Society's "Welding Handbook" as supplemented by other AWS 
standards. Qualification of welders shall comply with A WS Standards. 

3. In assern:bly and during welding, the component parts shall be clamped, supported, and 
restrained to minimize distortion and for control of dimensions. Weld reinforcement 
shall comply with the A WS code. Upon completion of welding, weld splatter, flux, 
slag, and bmTs left by attachments shall be removed. Welds shall be repaired to 
produce a workmanlike appearance with uniform weld contours and dimensions. Sharp 
corners of material which is to be painted or coated shall be ground to a minimum of 
1/32-inch on the flat. 

E. Identification of Equipment Items: Each item of equipment shall have an indelible, legible 
identifying mark corresponding to the equipment number indicated. 

F. Vibration Level: Except as otherwise indicated, equipment suq.iect to vibration shall be 
provided with restrained spring-type vibration isolators or pads complying with the 
manufacturer's written recommendations. 

G. Shop Fabrication: Shop fabrication shall be performed m accordance with the shop 
drawings. 

H. Tolerances: The variation in length of members without machine finished ends and which 
are to be framed shall not exceed 1/16-inch for members 30 feet or less and shall not exceed 
1/8-inch for members over 30 feet. 

I. Machine Finish: The type of finish shall be the most suitable for the application in micro­
inches complying with ANSI B46. l. The following fmishes shall be used: 

1. Surface roughness of surfaces in sliding contact shall not exceed 63 micro-inches. 

2. Surface roughness shall not exceed 250 micro-inches except where a tight joint is 
indicated. 

3. Surface roughness for other mechanical parts shall not exceed 500 micro-inches. 

4. Surface roughness of contact surfaces of shafts and stems which pass through stuffing 
boxes and contact surfaces of bearings shall not exceed 32 micro-inches. 

J. Seismic Design: The seismic design of equipment shall be based on the horizontal peak 
ground acceleration indicated in the Geotechnical Report or in accordance with California 
Building Code 2010 (CBC), whichever is greater. Unless otherwise indicated, Occupancy 
Category shall be III, and seismic design importance factors shall be I = 1.25, Ip = 1.5 in 
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accordance with Table 11.5-1 per ASCE7-05. Determination of seismic forces and load 
combinations shall follow procedures in the ASCE7-05, Chapter 13. 

2.3 EQUIPMENT SUPPORTS AND FOUNDATIONS 

A. Equi1>ment Suppotis: Equipment supports, anchors, and restrainers shall be designed for 
static, dynamic, wind, and seismic loads per Section 01640. 

B. Equipment Foundations: Unless otherwise indicated, equipment foundations shall conform 
to the requirements of Section 11002. 

2.4 PIPE HANGERS, SUPPORTS, AND GUIDES 

A. Pipe connections to equipment shall be supported, anchored, and guided to minimize stresses 
and loads on equipment flanges and equipment. Supports and hangers shall comply with the 
requirements of Section 15020. 

2.5 FLANGES AND PIPE THREADS 

A. Flanges on equipment shall comply with ANSI Bl6.1, Class 125; or Bl6.5, Class 150, 1mless 
otherwise indicated. Threaded flanges and fittings shall have standard taper pipe threads 
complying with ANSI/ASME Bl.20.1. 

2.6 COUPLINGS 

A. Flexible couplings shall be provided between the driver and the driven equipment to 
accommodate slight angular misaligmnent, parallel misalignment, end float, and to minimize 
shock loads. Where required for vertical shafts, 3-piece spacer couplings or universal type 
couplings for extended shafts shall be installed. 

B. The equipment manufacturer shall recommend the size and type of coupling required for each 
specific application. 

C. Taper-lock bushings may be used where indicated. 

D. Where universal type couplings are indicated, they shall be of the needle bearing type 
construction, equipped with commercial type grease fittings. Bearings shall be sized in 
accordance with ABMA 11, using a 1.25 service factor, for the same L-10 life expectancy as 
the driven equipment, but not less than 50,000 hours. 

2.7 SHAFTING 

A. General: All shafting shall be continuous between bearings and shall be sized properly to 
transmit the power required. Keyways shall be provided in accordance with standard 
practice. 

B. Materials: Shafting materials shall be selected for the type of service and torque transmitted 
and the effect of corrosive gases, moisture, and fluids shall be considered. Unless otherwise 
specified, materials shall conform to the following: 

1. Low carbon cold-rolled steel shafting: ASTM A 108, Grade 1018. 
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2. Medium carbon cold-rolled shafting: ASTM A 108, Grade 1045. 

3. Corrosion-resistant shafting: stainless steel or Monel, whichever is most suitable for 
the intended service. 

4. Extended shafting: carbon fiber/resin composite. 

C. Differential Settlement: Where differential settlement between the driver and the driven 
equipment is indicated, an extension shaft with 2 sets of universal type couplings shall be 
provided. 

2.8 BEARINGS 

A. Bearings shall confom1 to the standards of the Anti-Friction Bearing Manufacturers 
Association, Inc. (ABMA). 

B. Bearing selection shall include the following criteria: fitting practice, mounting, lubrication, 
sealing, static rating, and housing strength. 

C. Re-lubricatable type bearings shall be equipped with an Alemite type hydraulic grease fitting 
in an accessible location. 

D. All lubricated-for-life bearings shall be factory-lubricated with the manufacturer's best 
recommended grease to insure maximum bearing life and best performance. 

E. Except where otherwise indicated, bearings for process equipment shall be selected for a 
minimum L-10 life expectancy of 50,000 hours for intermittent service and 100,000 hours for 
continuous service, in accordance with ABMA 9 or 11. Anti-friction bearings for pumps 
with discharge nozzle sizes 14 inches in diameter or greater, or pumps with a shaft diameter 
greater than 4 inches, shall be selected for an L-10 life expectancy of 100,000 hours in 
accordance with ABMA 9 or 11. Bearings for other elements in the rotating system such as 
motors, intermediate shaft bearings, right-angle gears, and flywheel bearings shall be selected 
using the same criteria as specified for the driven equipment, but not less than 50,000 hours. 
This requirement supersedes any specified bearing life in the detailed specification sections. 
Bearing selection shall be based upon the worst combination of continuous duty operating 
conditions specified and shall include both steady state and transient loads. Calculations 
supporting the selection of bearing sizes shall be included in the Owner's Manual. 

F. Bearing housings shall be of cast iron or steel and the bearing mounting arrangement shall be 
in accordance with the published standards of the manufacturer. Split-type housings may be 
used. 

G. Unless otherwise indicated, sleeve-type bearings shall have a Babbitt or bronze liner. 

2.9 GEARS AND GEAR DRIVES 

A. Except as otherwise indicated, gears shall be of the helical or spiral-bevel type, designed and 
manufactured in accordance with AGMA Standards, with a minimum service factor of 1.7, a 
minimum L-10 bearing life of 60,000 hours at the worst combination of specified operating 
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conditions, in accordance with ABMA 9 or 11, and a minimum efficiency of 94 percent. 
W onn gears shall not be used. 

B. Gear speed reducers or increasers shall be of the enclosed type, oil- or grease-lubricated and 
fully sealed, with a breather to allow air to escape but keep dust and dirt out. The casing shall 
be of cast iron or heavy duty steel construction with lifting lugs and an inspection cover for 
each gear train. An oil level sight glass and an oil flow indicator shall be provided and 
installed for easy reading. 

C. Gears and gear drives as part of an equipment assembly shall be shipped fully assembled for 
field installation. 

D. Material selections shall comply witl1 AGMA values and the manufacturer's 
recommendations. Input and output shafts shall be properly designed for the service and load 
requirements. Gears shall be computer-matched for minimum tolerance variation. The 
output shaft shall have 2 positive seals to prevent oil leakage. 

E. Oil level and drain location shall be readily accessible. Oil coolers or heat exchangers-with 
all required appurtenances shall be included where indicated. 

F. Where gear drive input or output shafts connect to couplings or sprockets, the gear drive 
manufacturer shall supply matching key. 

2.10 DRIVE CHAINS (NOT USED) 

2.11 SPROCKETS (NOT USED) 

2.12 V-BELT DRIVES 

A. V-belts and sheaves shall be of the best commercial grade and shall conform to ANSI, 
MPT A, and RMA Standards. 

B. Sheaves shall be machined from gray cast iron. 

C. Sheaves shall be statically balanced. In applications where excessive vibration is expected, 
sheaves shall be dynamically balanced. Sheaves operating at belt speeds exceeding 6,500 
fpm shall be of materials and construction recommended by the manufacturer. 

D. Sheaves shall be provided complete with taper-lock or QD bushings as required. 

E. Finish bored sheaves shall be provided complete with keyseat and set screws. 

F. Sliding motor bases shall be provided to adjust the tension of V-belts. 

2.13 DRIVE GUARDS 

A. Power transmission, prime movers, machines, shaft extensions, and moving machine paits 
shall be guarded. Unless otherwise indicated for corrosive environment, the guards shall be 
constructed of minimum 10 gauge expanded, flattened steel with smooth edges and corners, 
galvanized after fabrication and securely fastened. Where required for lubrication or 
maintenance, guards shall have hinged and latched access doors. 
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2.14 FLEXIBLE CONNECTORS AND DUAL PJPE COUPLINGS 

A. Flexible connectors shall be installed in piping connections to engines, blowers, compressors, 
and other vibrating equipment in accordance with the requirements of the ANSI B3 l.1. 

B. Dual pipe couplings, separated by an 18-inch pipe spool unless otherwise indicated, shall be 
installed on the suction and discharge of all pumps - inboard of the isolation valves. Dual 
pipe couplings, separated by not less than two pipe diameters nor more than 5 feet, shall be 
installed on all piping where it exits a structure. Couplings shall be restrained where 
required. Dual flexible pipe joints may be used where indicated in buried pipe applications in 
lieu of dual pipe couplings. Flexible connectors are not permitted where dual pipe couplings 
are specified. 

2.15 INSULATING CONNECTIONS 

A. Insulating bushings, unions, couplings, and flanges, shall comply with the requirements of 
Section 15000. 

2.16 GASKETS AND PACKINGS 

A. Gaskets shall comply with the requirements of Section 15000. 

B. Packing around valve stems and reciprocating shafts shall be of compressible material, 
compatible with the fluid being used. Chevron-type "V" packing shall be Garlock No. 432, 
John Crane "Everseal," or equal. 

C. Packing around rotating shafts (other than valve stems) shall be "O"-rings, stuffing boxes, or 
mechanical seals, as recommended by the manufacturer. 

2.17 TOOLS AND SPARE PARTS 

A. Tools: The WORK includes one complete set of special tools recommended by the 
manufacturer for maintenance and repair of each separate type of equipment; tools shall be 
stored in tool boxes, and identified with the equipment number by means of stainless steel or 
solid plastic name tags attached to the box. 

B. Spare Parts: All equipment shall be furnished with the manufacturers' recommended spare 
parts, as indicated in the individual equipment Sections. 

Spare parts shall be tagged by project equipment number and identified as to part number, 
equipment manufacturer, and subassembly component (if appropriate). Spare parts subject to 
deterioration such as ferrous metal items and electrical components shall be properly 
protected by lubricants or desiccants and encapsulated in hermetically sealed plastic 
wrapping. Spare pm1s with individual weights less than 50 pounds and dimensions less than 
2 feet wide, or 18 inches high, or 3 feet in length shall be stored in a wooden box with hinged 
wooden cover and locking hasp. Hinges shall be strap type. The box shall be painted and 
identified with stenciled lettering stating the name of the equipment, equipment numbers, and 
the words "spare parts." A neatly typed inventory of spare parts shall be taped to the 
underside of the cover. 
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2.18 NAMEPLATES 

A. Equipment nameplates of stainless steel shall be engraved or stamped and fastened to the 
equipment in accessible locations with stainless steel screws or drive pins. Nameplates shall 
contain the manufacturer's name, model, serial number, size, characteristics, and appropriate 
data describing the machine performance ratings. 

2.19 OVERLOAD PROTECTION 

A. General: Where indicated, mechanical or electronic overload protection devices shall be 
installed on equipment. 

B. Mechanical System: The overload protection shall be a mechanical device designed to 
_ provide reliable protection in the event of excessive overload. It shall be a ball detent type 

designed for long term repeatability and life. It shall be infinitely adjustable by a single 
adjusting nut which shall be tamper proof, and incorporate a torque monitoring and control 
system. It shall activate an alarm set for 85 percent, and a motor cutout switch set for l 00 
percent of maximum continuous running torque. A visual torque indicator shall be provided 
and oriented so that it may be read from the walkway. The dial shall be calibrated from Oto 
l 00 percent of maximum continuous running torque. The design of the torque limiter should 
initiate the mechanical disengagement of the drive upon overload. Each unit shall be suitable 
for outdoor and corrosive environments with a protective finish, corrosion inhibiting 
lubricants and a stainless steel cover. 

C. Electronic System: Overload protection may be an Electronic Torque Monitoring Control 
System capable of displaying torque, rpm's, one level of overload, and two levels of overload 
of the drive system. It shall incorporate a time-delay for startup and a voltage monitoring and 
compensation circuit for up to +/-15 percent variation. 

The overload device shall have an enclosure suitable for outdoor installation at temperatures 
of 0-70 degrees C, and relative humidity up to 95 percent. A visual torque dial shall be 
provided and oriented so that it can be easily read from the walkway. 

The torque monitoring system shall be calibrated to include: alarm and shut down the system 
in the event the torque drops to 50 percent of normal rmming; alaim at 85 percent of 
maximum continuous rUl111ing torque and shut down the motor at maximum continuous 
running torque of the equipment. The system shall be calibrated at the factory of the 
equipment manufacturer and it shall be capable of monitoring twice the maximum continuous 
running torque of the equipment. 

D. Definition: For the purpose of these Specifications, "maximum continuous running torque" 
shall be defined as the lesser of: the motor continuous running torque rating, the gear drive 
continuous miming torque rating, or the driven mechanism continuous running torque rating, 
not exceeding a service factor of 1.0. 

E. Manufacturers: Overload protection devices shall be manufactured by the following (or 
equal): 

1. American Autogard Corporation 
2. Ferguson Machine Company 
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2.20 ANCHOR BOLTS, NUTS AND WASHERS 

A. Unless otherwise indicated, anchor bolts, nuts and washers for anchoring equipment to 
foundations and connecting bolts for equipment assemblies supported by other assemblies 
shall confonn to the requirements of Section 05500. Unless otherwise specified, the 
CONTRACTOR shall provide Type 316 stainless steel anchor bolts and washers, and Type 
416 stainless steel or other corrosion resistant, non-galling alloy nuts. In ferrous chloride and 
fe1Tic chloride containment areas, unless otherwise specified, provide Hastelloy C or Alloy 
276 anchor bolts, nuts, washers and connecting bolts. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Products and equipment shall be installed in accordance with the manufacturer's 
written installation. instructions, the requirements of this Section, the requirements of the 
individual equipment specifications, and as indicated. 

B. Alignment: Journeymen millwrights shall perfom1 alignment of equipment furnished under 
this Section and any referencing section. Carpenters, laborers or any other trades are 
specifically excluded from performing this work. In locations where such trades are not 
available, the CONTRACTOR shall retain the services of a firm specializing in this type of 
work to perform the setting and alignment work. The CONTRACTOR shall submit the 
qualifications of the proposed finn to the CONSTRUCTION MANAGER for acceptance 
prior to performing the work. The CONSTRUCTION MANAGER shall personally witness 
final alignment procedures for each item of equipment as a condition precedent to beginning 
any work. Alignment techniques shall conform to the requirements of Section 11005. 

C. Lubricants: The CONTRACTOR shall provide for each item of mechanical equipment a 
supply of the lubricant required for the commissioning period. Lubricants shall be of the type 
reconnnended by the equipment manufacturer and shall be products of the OWNER's current 
lubricant supplier. The CONTRACTOR shall limit the various types of lubricants by 
consolidating them, with the equipment manufacturer's approval, into the least number of 
different types. Not less than 90 days before the date shown in his construction schedule for 
starting, testing and adjusting equipment, the CONTRACTOR shall provide the OWNER 
with three copies of a list showing the required lubricants, after consolidation, for each item 
of mechanical equipment. The list shall show estimated quantity of lubricant needed for a 
full year's operation, assuming the equipment will be operating continuously. 

3.2 COUPLINGS 

A. Couplings shall be installed in accordance with the manufacturer's installation instructions. 

3.3 INSULATING CONNECTIONS 

A. Insulating connections shall be installed in accordance with the manufacturer's instructions. 
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3.4 PIPE HANGERS, SUPPORTS, AND GUIDES 

A. Hangers, supports, and guides shall be installed in compliance with ANSI/ASME B3 l.l and 
with Section 15020. 

3.5 BOLTS AND MISCELLANEOUS METALS 

A. Bolts, including anchor bolts, and miscellaneous metals shall comply with paragraph 11000-
2.20 and Section 05500. Installation of equipment anchor bolts shall comply with Section 
11002. 

3.6 PACKAGED EQUIPMENT 

A. When any system is provided as pre-packaged equipment, coordination shall include space 
and structural requirements, clearances, utility connections, signals, outputs and features 
required by the manufacturer including safety interlocks. 

3.7 PROTECTIVE COATING 

A. Equipment shall be painted and coated in accordance with Section 09800. Non-ferrous metal 
and corrosion-resisting steel surfaces shall be coated with grease or lubricating oil. Coated 
surfaces shall be protected from abrasion or other damage during handling, testing, storing, 
assembly, and shipping. 

** END OF SECTION ** 
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SECTION 11002 - EQUIPMENT SUPPORTS, GROUTING AND INSTALLATION 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. This Section specifies minimum requirements for equipment supports, including concrete 
housekeeping pads, equipment bases, suppo1is, anchorage, and accessories with weights 
gi"eater than 200 pounds. If conflict exists between this Section and requirements of 
individual equipment manufacturers, the more restrictive requirements shall prevail. 

B. The CONTRACTOR shall provide all supports, anchorage, and mounting of all equipment, 
unless otherwise specified in accordance with the manufacturers recommendations, and 
requirements of industry standards. Each piece of equipment shall be anchored to resist the 
greater of the maximum lateral and vertical forces required by the local governing code or by 
the manufacturer of the equipment, whichever is greater. This force shall be considered 
acting at the center of gravity o( the piece under consideration. No equipment shall be 
anchored to vertical stmctural elements without written approval of the CONSTRUCTION 
MANAGER. The CONTRACTOR shall provide all elements required to resist the calculated 
forces described herein or required by the equipment manufacturer. The CONTRACTOR 
shall provide certification that for equipment, 20 horsepower and larger, anchor bolt 
calculations showing adequacy of bolt sizing and anchor embedment have been performed 
and signed by a registered structural or civil engineer. 

1.2 SPECIFICATIONS AND STANDARDS 

A. This Section contains references to the following documents. It is a part of this Section as 
specified and modified. In case of conflict between the requirements of this Section and 
those of the listed document, the requirements of this Section shall prevail. 

B. Unless otherwise specified, references to documents shall mean the documents in effect at the 
time of Advertisement for Bids or Invitation to Bid (or on the effective date of the Agreement 
if there were no Bids). If referenced documents have been discontinued by the issuing 
organization, references to those documents shall mean the replacement documents issued or 
otherwise identified by that organization or, if there are no replacement documents, the last 
version of the document before it was discontinued. Where document dates are given in the 
following listing, references to those documents shall mean the specific document version 
associated with that date, whether or not the document has been superseded by a version with 
a later date, discontinued or replaced. 

Reference 

ANSI/HI 1.3.4 

ANSI/HI 1.4 

Title 

Centrifugal pumps, Horizontal Baseplate Design 

Centrifugal Pumps B Installation, Operation and 
Maintenance 

ANSI/HI 2.4 Vertical Pumps : Installation, Operation and Maintenance 
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Reference 

API 610, 1995 

API RECOMMENDED 
PRACTICE 686 

ASTMC531 

ASTMC579 

ASTMC638 

ASTM C882 

ASTMC884 

ASTMC118I 

ASTMD2471 

SSPC 

Title 

Centrifugal Pumps for Petroleum, Heavy Duty Chemical 
and Gas Industry Services 

Recommended Practices for Machinery Installation and 
Installation Design 

Linear Shrinkage and Coefficient of Thermal Expansion of 
Chemical Resistant Mortars, Grouts, and Monolithic 
Surfacings. 

Compressive Strength of (Method/B) Chemical Resistant 
Mortars and Monolithic Surfacings. 

Tensile Properties of Plastics. 

Bond Strength of Epoxy-Resin Systems Used with Concrete 

Thermal Compatibility Between Concrete and an Epoxy­
Resin Overlay 

Creep of Concrete in Compression 

Gel Time and Peak Exothermic Temperature of Reacting 
Thermosetting Resins 

Society for Protective Coatings Specifications, Vol. 2 

1.3 SHOP DRAWINGS AND SAMPLES 

A. The following information shall be submitted: 

1. Shop drawings for all equipment bases and anchorage details. 

2. Certification of anchor bolt calculations specified in paragraph 11002-1.1 B. 

3. Machine and equipment base installation schedule with manufacturers' anchor bolt 
torque requirements, as specified in paragraph 11002-2.1. 

4. Results of grout strength tests, as specified in paragraph 11002-3.2 E. 

PART 2--PRODUCTS 

2.1 GENERAL 

A. Unless otherwise specified, equipment and drivers shall be rigidly mounted on a common 
cast iron or fabricated steel baseplate or soleplate grouted into place on concrete 
housekeeping pads. All equipment shall be mounted on concrete housekeeping pads. Under 
no circumstances shall equipment supports be grouted directly to concrete slabs or floors. 
Bases for equipment shall be hot-dip galvanized after fabrication unless otherwise specified. 
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Mounting pads for equipment shall have the zinc layer removed and shall be finished flat and 
parallel after galvanizing. Sole plates and leveling plates shall not be galvanized. Machined 
surfaces shall be protected with two layers of duct tape after machining and before shipment 
from the factory. 

B. Prior to initiating any installation efforts, the CONTRACTOR shall produce a machine base 
schedule containing the expected dates for setting anchor bolts, casting housekeeping pads, 
preparation of housekeeping pads for grouting, grouting, and final anchor bolt clamping for 
each item of equipment. The schedule shall list the equipment, by equipment nuniber, and 
shall be accompanied by written verification of anchor bolt clamping torque from the 
equipment manufacturer. 

C. Installation practices shall follow the guidance presented in Chapters 4 and 5 of API 
Recommended Practice 686, unless superseded by more restrictive requirements of these 
specifications or manufacturer requirements. 

2.2 CONCRETE HOUSEKEEPING PADS 

A. Concrete housekeeping pads for equipment and floor penetrations shall be at least 2 inches 
larger in plan than the steel or cast base and not less than 6 inches above the finished floor 
elevation, and shall be shaped to drain liquids away from the base. Housekeeping pad details 
shall follow the requirements set forth on MWWD Standard Detail M-1 l 4A unless 
superseded by more restrictive requirements of these specifications or the requirements of the 
equipment manufacturer. All conduits, piping connections, drains, etc., serving the 
equipment, shall be enclosed by the concrete pad. Unless othe1wise specified, no conduits, 
piping connections, drains, etc., will be accepted which rise directly from the floor. 

2.3 EQUIPMENT BASES 

A. General 

1. Unless otherwise specified, mounting bases for equipment 20 horsepower and larger shall 
be a minimum of 1 inch thick. All bases shall have edges bearing on the grout surface 
rounded to a radius of not less than 2 inches to avoid producing stress risers on the 
grouted foundation. Grout pouring holes shall be provided in all bases and all bases 
shall have grout release holes. Except where vibration isolation systems are specified, all 
bases shall be grouted as specified in this Section. Internal stiffeners shall be provided 
and shall be designed to allow free flow of grout from one section of the base to another. 
The minimum acceptable opening in cross-bracing and stiffeners shall be 2 inches high 
by 6 inches in length. All welds shall be continuous and free from skips, blow holes, laps 
and pockets. 

2. Equipment bases for horizontal pumps shall confon11 to the requirements of this Section, 
ANSI/HI 1.3.4, API 610 (paragraph 3.3), and shall provide common support for the pump 
and motor (and flywheel, if one is specified). In the event of conflict, the requirements of 
this Section shall govern. Eight positioning jack.screws shall be provided for all drivers 
and flywheels (if specified) for all horizontal pump baseplates. All bases for horizontal 
pumps shall be equipped with jackscrews for positioning and leveling the base prior to 
grouting. 
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3. Mounting holes for anchor bolts in the bases shall be drilled and not burned out and they 
shall not be open slots. All mounting studs shall be Type 316 stainless steel. Anchor 
bolts shall be as specified under paragraph 11002-2.6. A non-seize or non-galling 
compound shall be used on all threads. 

4. Mounting pads for equipment shall be machined after all welding and stress relieving and 
shall be coplanar to 0.002 inch in all directions. Mounting pads shall extend not less 
than 1 inch on all sides beyond the position for the equipment. 

5. Equipment bases - for vertical volute-type pumps weighing more than 2000 pounds -
shall be soleplates or leveling boxes under individual feet or support brackets integral 
with the volute casting. Direct mounting of the volute on housekeeping pads ·will not be 
permitted. Sole plates, mounting blocks and baseplates weighing more than 1000 pounds 
shall be leveled with jackscrews incorporated into the fabrication. Jackscrews shall be 
located in thickened pads or otherwise in sufficient metal to provide ease in adjusting 
level. 

6. Sole plates, mounting blocks and baseplates weighing more than 1000 pounds shall be 
leveled with j ackscrews incorporated into the fabrication. Jackscrews shall be located in 
thickened pads or otherwise in sufficient metal to provide ease in adjusting level. 

7. The seismic design of equipment bases shall confonn to the requirements of paragraph 
l 1000-2.2J. 

B. Type I Bases: 

C. 

1. Type I bases shall be structural steel bases with thickened steel pads for doweling. The 
bases shall be rectangular in shape for equipment other than centrifugal refrigeration 
machines and pump bases, which may be "T" or "L" shaped to acco1mnodate the 
equipment drive and accessories. Pump bases for split case pumps shall include supports 
for suction and discharge base ells, if required by the specified configuration. Perimeter 
members shall be beams with a minimum depth equal to 1/10th of the longest dimension of 
the base. Beam depth need not exceed 14 inches provided that the deflection and 
misalignment is kept within acceptable limits as determined by the manufacturer. 
Tenninations requiring connections to the base shall be nuts welded t:o the bottom side of 
the base and plugged with cork, plastic plugs or grease, or acorn nuts. Grout holes shall be 
provided for the bases of all equipment where vibration isolation is not specified. 

Type II/III Bases: (NOT USED) 

D. Type IV Bases : 

I. Type IV bases shall be cast iron. Cast iron bases located within buildings do not require 
galvanizing but shall be sealed in accordance with the requirements for bleeding surfaces 
specified in Section 09800 prior to grouting. Terminations requiring com1ections to the 
base shall be nuts welded to the bottom side of the base and plugged with cork, plastic 
plugs or grease, or acorn nuts. In no case shall the fastener terminate only into the metal 
base. 

E. Sole Plates: 
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1. Where sole plates are provided, the underside shall be scribed with the words "THIS SIDE 
DOWN" using welding rod material prior to milling the equipment mating surface flat to a 
tolerance of not less than 0.002/foot in all directions. Sole plates shall be designed to be 
installed in the housekeeping curbs shown. 

2.4 GROUT FOR EQUIPMENT BASES 

A. Epoxy Grout: 

1. Unless otherwise specified, grout for equipment bases shall be non-shrinking epoxy grout 
conforming to the following requirements: 

Test Result 

ASTM C531 Shrinkage shall be less than 0.080% and thermal 
expansion less than 17 x 1 o-6 in/in/°F 

ASTMC579 Strength shall be a minimum of 12,000 psi in 
7 days when tested by method B, modified. 

ASTMC882 Bond strength to Portland concrete shall be 
greater than 2000 PSI 

ASTMC884 Epoxy grout shall pass the thermal compatibility 
test when overlaid on Portland cement concrete 

ASTMD638 Tensile strength shall not be less than 1700 psi. 
Modulus of elasticity shall not be less than 1.8 x 
106 psi 

ASTMC1181 Creep of the epoxy grout shall be less than 
0.005 in/in with the test at 70°F and 140°F with a 
load of 400 psi 

ASTMD2471 Peak exothermic temperature shall not exceed 
110°F when a specimen 6 inch diameter x 
12 inches high is used. Gel time shall be a least 
150 minutes 

2. The vehicle shall be a two-component (liquid and hardener) system designed to yield the 
above characteristics when combined with the manufacturer's recommended aggregate 
system. The grout shall be suitable for supporting precision machinery subject to high 
impact and shock loading in industrial environments while exposed to elevated temperature 
as high as 150 degrees F, with a load of 1200 psi. Aggregate for equipment base grout 
shall be as furnished by the manufacturer of the epoxy grout mix. 

B. Cementitious Grout 

1. Cementitious grout for use with equipment supports for equipment rated 5 horsepower and 
smaller or weighing less than 1000 pounds, whichever is less, shall be non-shrink grout as 
specified in Section 03315. Procedures for leveling and clamping equipment shall be as 
specified in this Section. 
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2.5 EPOXY PRIMER 

A. The epoxy primer shall be a lead free, chrome free, rust inhibitive, two-component epoxy 
primer specifically designed for use on metal substrates and in conjunction with epoxy grout. 
The epoxy primer shall be a product of the epoxy grout manufacturer. 

2.6 ANCHOR BOLTS 

A. Anchor bolts shall be as specified in paragraph 11000-2.20, set in PVC sleeves. Sleeves shall 
allow a free length projection of not less than fifteen bolt diameters above the concrete required 
to develop the strength of the bolt. Projection above the nut on the baseplate or soleplate shall 
be no more than 3/4 inch. Anchor bolts shall be located not less than 6 anchor bolt diameters 
from the foundation edge in all directions. 

PART 3--EXECUTION 

3.1 GENERAL 

A. Pumps shall be installed in accordance with this Section and ANSI/HI 1.4 and ANSI/HI 2.4. 
Grouting of equipment bases shall take place prior to connecting any field piping or electrical 
and instrumentation systems. Unless the CONSTRUCTION MANAGER accepts an alternate 
installation procedure in writing, baseplates shall be grouted ,vith the equipment removed. 

B. Equipment that is not mounted on vibration isolators shall be anchored directly to the 
supporting floor system. In addition to the anchorage, all such equipment shall be internally 
designed so that all static and moving parts are anchored to the supporting framework to resist 
all imposed forces. All forces shall be transmitted to the base in order to be anchored as 
required. 

C. Connecting piping with flexible connections and/or expansion joints shall be anchored such 
that the intended uses of these joints are maintained in the piping system without imposing 
strain on the equipment connections. Where the equipment manufacturer requires a rigid 
connection between the machine and connecting piping systems (generally, this will be higher 
discharge head pumps), the flexible coupling shown may be deleted and the CONTRACTOR 
shall install the equipment in the following manner: 

1. The equipment housekeeping pad shall be prepared as specified under paragraph 
11002-3.2 B. 

2. The baseplate, soleplate or leveling blocks supporting the equipment shall be installed, 
leveled, and grouted in place as specified. 

3. The equipment shall be installed, aligned and doweled in place as specified. 

4. The piping shall be installed and aligned to the equipment connections and the field 
piping connections without welding on the joints for one section of pipe between the 
equipment com1ection and the field piping and all valving. All flanged joints shall be 
bolted up and pressure tested. 
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D. 

E. 

5. All piping shall be fully supported by supports designed to accept their full weight. 

6. The final sections of pipe shall be aligned with the equipment and field connections 
without the use of jacks, chain falls or other devices to force it into alignment. 

7. The final piping joints shall be welded only after the previous steps have been 
completed and accepted by the CONSTRUCTION MANAGER 

Conduit and piping for future equipment shall be capped flush with the floor or concrete pad in 
such a maimer to allow future co1111ection. 

The CONTRACTOR shall coordinate location of electrical conduit and piping penetrations 
within the concrete pad and equipment base. All penetrations shall stub-up on the same side of 
the equipment as required for connection to the equipment. Equipment drains shall be located 
as required for drainage from equipment. 

F. Prior to commencing equipment installation work, the CONTRACTOR shall cause the 
manufacturer of the epoxy grout to be used for equipment installation to conduct a training 
school for the workmen to be using the product. The school shall be not less than 4 hours in 
length and shall cover all aspects of using the products from mixing to application. This 
requirement, however, shall not be construed as relieving the CONTRACTOR of overall 
responsibility for this portion of the work. 

3.2 INSTALLATION 

A. Anchor Bolts: 

1. Prior to concrete placement, anchor bolts shall be accurately set according to the 
manufacturer's foundation drawings and firmly secured to prevent shifting during concrete 
placement. Drilled in anchor bolts will not be accepted. The bolts shall be embedded in 
the structural concrete to develop the full strength of the bolt. Concrete in housekeeping 
pads cannot be used for this purpose. All anchor bolts shall be dimensionally checked 
against the foundation drawings for proper length, diameter, thread length, thread 
projection, etc., by a representative of the equipment manufacturer prior to placing 
concrete. Prior to placing concrete for the housekeeping pad, plastic sleeves shall be 
placed around each bolt to provide for minor adjustment of bolt position prior to grouting. 
Sleeves shall be filled with a pliable, nonbonding material such as silicon rubber or wax to 
prevent contact between the concrete or grout and the anchor bolt. Bolt threads and 
projections in the sleeves (refer to paragraph 11002-2.6) above the structural slab shall be 
protected in the sleeve by heavily greasing or waxing the threads and shank with paste wax 
and wrapping with plastic sheeting. The protective wrapping shall be fm11ly secured with 
tie wires. The protective wrapping shall be removed prior to placing the grout. 

2. The equipment manufacturer shall reconunend the size of the anchor bolts for the 
equipment and shall also furnish the reconm1e11ded tightening torque for the nuts; however, 
the minimum size bolt shall be 3/4 inch for equipment rated 20 to 100 horsepower, 1 inch 
for equipment rated over 100 to 300 horsepower and 1-1/4 inches for 300 to 500 
horsepower. Anchor bolts for equipment rated over 500 horsepower shall be as recom­
mended by the manufacturer of the equipment and as approved by the CONSTRUCTION 
MANAGER. 
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B. Concrete Housekeeping Pad Preparation: 

1. After the concrete is fully cured (sample cylinders, as specified in Section 03300, shall be 
taken and tested for all housekeeping pads supporting equipment weighing more than 
lOOOpounds), the housekeeping pad shall be chipped approximately 3/4 inch to 1 inch to 
remove all laitance and defective or weak concrete. A light duty, hand held pneumatic 
chipper with a chisel type tool shall be used for chipping the foundation. Abrasive blast, 
bush-ha1m11er, jack hammers with sharp chisels or needle gun preparation of concrete 
surfaces to be grouted are not acceptable. The amount of concrete removed shall be such 
that the final baseplate or soleplate elevation results in not less than 3 inches of grout 
between the surface of the housekeeping pad and lower baseplate flange or the underside 
of the soleplate. 

2. All edges shall be chamfered 2 to 4 inches at a 45-degree a11gle. All dust, dirt, chips, oil, 
water, and any other contaminants shall be removed and the foundation shall be covered 
with protective plastic sheeting. The grout contact surface on the housekeeping pad shall 
be coated with one coat (not more than 5 mils) of catalyzed epoxy resin. 

C. Equipment Bases and Soleplates: 

1. All surfaces of equipment bases and soleplates to be in contact with epoxy grout shall be 
cleaned to SP-6 and shall be primed with epoxy primer within 8 hours of cleaning. 

D. Leveling and Shimming: 

I. All machinery shall be mounted and leveled by millwrights. All equipment bases and 
equipment shall be leveled against steel surfaces. Use of other materials for leveling 
purposes is strictly and specifically prohibited. Unless otherwise specified, baseplates, 
mounting blocks and soleplates weighing less than 1000 pounds shall be leveled on 
stainless steel blocks 4 inches square and 1-1/2 inches thick with a hole drilled in the center 
for the anchor bolt, placed under the base at every anchor bolt. Leveling shall be by use of 
mounting blocks machined flat on all horizontal surfaces and measuring not less than 4 
inches wide horizontally and shims that shall extend not less than three inches beyond the 
base of the equipment. Mounting blocks shall be coated with a light oil just prior to 
begilllling the leveling and grouting work. Using precut stainless steel shims coated with a 
light oil between the base and the steel blocks at the anchor bolts, the CONTRACTOR 
shall level the equipment baseplates, soleplates or mounting blocks against the anchor bolt 
nuts (finger tight only) to a maximum tolerance of 0.0005 in./ft or as otherwise required by 
the equipment manufacturer, if more stringent. Mounting surfaces for equipment shall be 
coplanar within 0.002 inch in any direction. The shims shall be placed so the tabs on the 
shims are easily accessible. A minimum of four shims per anchor bolt shall be used. The 
total shim thickness at each anchor bolt shall be at least 0.015 inch. Leveling shall be 
against anchor bolts prior to final grouting. 

2. The CONTRACTOR shall level the equipment against the anchor bolt nuts to a maximum 
tolerance of 0.002 in./ft or as otherwise required by the equipment manufacturer, if more 
stringent. Leveling equipment shall be precision smveying equipment. Machinists' spirit 
levels will not be pennitted for leveling purposes for any base plate or equipment 
foundation with a plan dimension greater than 4 feet. 
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3. Leveling nuts may be used for mounting equipment weighing less than 500 pounds. The 
CONTRACTOR shall level the equipment against the anchor bolt nuts to a maximum 
tolerance of 0.0005 in./ft or as otherwise required by the equipment manufacturer, if more 
stringent. Anchor bolt nuts shall be only finger tight during the leveling process. Wedges 
will not be allowed and under no circumstances shall shims be used as permanent support 
under baseplates, soleplates or leveling plates. 

E. Grouting: 

1. Grout forms shall be built of minimum of 3/4-inch thick waterproof plywood and shall be 
securely braced (minimum brace size shall be 2 inches x 4 inches). Fonns shall provide a 
minimum of 2-inch hydrostatic head above the final elevation of the grout to assist in flow 
during installation. 

2. Forms must be coated with three coats of paste wax on all areas that will come in contact 
with the grout·to prevent the grout from bonding to the fonns. Fon11S shall be waxed 
before assembly to prevent accidental application of wax to surfaces where the grout is to 
bond. Before any forms are installed, all concrete surfaces that will contact epoxy grout 
shall be free from any foreign material, such as oil, sand, water, grease, etc. Forms shall be 
liquid,-tight. Any open spaces or cracks in forms, or at the joint between forms and the 
foundation, shall be sealed off, using sealant. All outside vertical and horizontal edges of 
the grout shall have 45-degree chamfers. Blockouts shall be provided at all shi111111ing and 
leveling nut positions to allow removal of shimming equipment after the grout has cured. 
Jackscrews shall be coated with a light oil or other acceptable bond-breaking compound. 

3. The 45-degree chamfer strip shall be located at the final elevation of the grout. The final 
elevation of the grout on baseplates with exposed 1.:beam or C-channel supports shall be at 
the top of the lower support flange. The top of the grout, on baseplates with solid sides and 
soleplates, shall be 1.0 inch above the bottom of the baseplate or the underside of the 
soleplate. The grout's final elevation shall not be so high as to bond the anchor bolt nut and 
washer. 

4. The epoxy resin and hardener shall be mixed in accordance with the grout manufacturer's 
recommendations. Aggregate shall be slowly added to the mixer one bag at a time. The 
grout should be mixed only long enough to wet out all the aggregate. Grout shall be 
placed at the center of one end of the baseplate or soleplate and worked toward the ends in 
such a manner as to force the air out from beneath the baseplate or soleplate and out the 
vent holes, to eliminate voids. The grout shall be placed in a manner that avoids air 
entrapment using a head box to pour grout into the grout holes. When the head box is 
moved to the next grout hole, a 6-inch high standpipe shall be placed over the grout hole 
and filled with grout. The CONTRACTOR shall exercise care to never allow the grout to 
fall below the baseplate level once the grout has made contact with the baseplate. Grout 
placement shall be continuous until all portions of the space beneath the baseplate or 
soleplate have been filled. Subsequent batches of grout shall be prepared so as to be ready 
when the preceding batch has been placed. Under no circumstances shall the grouting 
operation be halted because of lack of grout mix. After the entire baseplate is full, 6-inch 
high standpipes shall be maintained over each grout hole, to continue purging of air. When 
the grout has started to take an initial set ( detennined by a noticeable increase in 
temperature and no flow of grout at the vent holes) the standpipes shall be removed and 
excess grout cleaned from all surfaces. 
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5. A grout sample shall be taken for each piece of equipment to be grouted. The sample shall 
be placed in a cylinder of sufficient size to yield three 2-inch x 2-inch x 2-inch test 
samples. The samples shall be tagged with the equipment number and ambient temperature 
at the time of placement. The samples shall be tested in accordance with the manufacturer's 
recommendations. Once the epoxy grout cylinder has been completely filled, it shall be 
placed next to the foundation of the equipment being grouted and allowed to cure for 
48 hours. After 48 hours, the test cylinder shall be tested in accordance with the grout 
manufacturer's recommendations by an independent testing laboratory. The results shall 
be rep01ied directly to the CONSTRUCTION MANAGER. Forms shall be removed only 
after the grout has cured sufficiently and upon specific permission from the 
CONSTRUCTION MANAGER. 

F. Completion: 

1. Upon acceptance by the CONSTRUCTION MANAGER and the equipment 
manufacturer's representative after the grout has reached sufficient strength, the shims 
shall be removed, and leveling nuts or jack screws backed off to allow the grout to fully 
support the equipment base, leveling block or soleplate. Removal of extended shimming 
material (direct mounted baseplates weighing 1000 pounds or less) shall be by sledge 
hammer, taking care not to damage the grout. Once shims have been removed, or 
jackscrews backed off, the anchor bolts shall be torqued, using calibrated indicating torque 
wrenches, to develop the full clamping force required by the equipment manufacturer. 
Anchor bolts shall be torqued in increments of not more than 25 percent of final value in an 
alternating pattern to avoid stress concentration on the grout surface. Pockets for access to 
shims, or leveling nuts shall be filled with grout mix and pointed after the anchor bolts 
have been torqued to final values. 

**END OF SECTION** 
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SECTION 11005 - MACHINE ALIGNMENT 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. This Section specifies requirements for ali&rmnent of all new and modified mechanical 
equipment (such as the four engine generators) ta be furnished or modified under this 
contract. Equipment with drivers 5 horsepower and less are specifically exempted from the 
requirements of this Section. This Section also includes requirements for alignment software 
and equipment to be furnished to the OWNER on commissioning of the pr~ject. 

1.2 QUALITY ASSURANCE 

A. General: All equipment shall be aligned using laser alignment equipment to the tolerances 
specified by the subject equipment manufacturer or the criteria specified in this Section, 
whichever is more stringent. 

B. Alignment Criteria: Unless otherwise specified by more stringent manufacturer's 
requirements, all mechanical equipment affected by this specification shall be aligned to the 
following criteria: 

Notes: 

Speed, rpm, Couplings Spacer Shafts offset, mils/ 
maximum inch of shaft length 

Offset Angularity 
(mils) (mils/inch) 

600 and less 5.0 1.0 1.8 

900 6.0 0.7 1.2 

1200 2.5 0.5 0.9 

1800 2.0 0.3 0.6 

3600 1.0 0.2 0.3 

7200 0.5 0.1 0.15 

(1) Soft foot shall be not more than 2.0 mils for any speed. (2) Separately mounted 
equipment connected by offset universal joints are exempted from the offset and 
angularity requirements, but all units must be installed and leveled as specified in this 
Section. 

C. Alignment Equi11ment 

1. Alignment equipment used to perform the work required under this Section shall employ 
laser aligmnent techniques to achieve the required tolerances. The equipment shall be 
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computer based and shall be compatible with Windows<© based spreadsheets and 
databases. The equipment shall employ a hand-held field computer using a graphic 
interface to determine actual alignment and necessary corrective action to bring 
equipment into required tolerance. The computer shall be powered by rechargeable 
Ni Cad batteries and shall be capable of storing up to 1000 machine measurement sets, 
complete with labels, graphics and comments. The link between field measurement 
instruments and the computer shall be through infrared transmission. Cable link­
dependent equipment will not be acceptable. External interface between the field 
computer and other processors shall be by RS-232C serial cable ports. 

2. The laser emitter shall be Class 2 type, FDA 21 CFR 1000 and 1040 compliant, powered 
by lithium ion batteries. The laser shall operate on a 670 nm wavelength and shall have a 
beam, divergence of less than 0.3 microradians at a power of not more than l microwatt. 
The laser receiver shall have 5 axis capability with a resolution of 0.04 mil offset and l 0 
micro radians angularity. 

1.3 SPECIFICATIONS AND STANDARDS 

A. This Section contains references to the following documents. They are a part of this Section 
and any referencing section as specified and modified. In the event of conflict between the 
requirements of this Section or any referencing section and those of the listed documents, the 
requirements of this Section or the referencing section shall prevail. 

B. Unless othe1wise specified, references to documents shall mean the documents in effect at the 
time of Advertisement for Bids or hwitation to Bid (or on the effective date of the Agreement 
if there were no Bids). If referenced documents have been discontinued by the issuing 
organization, references to those documents shall mean the replacement documents issued or 
otherwise identified by that organization or, if there are no replacement documents, the last 
version of the document before it was discontinued. Where document dates are given in the 
following listing, references to those docmnents shall mean the specific document version 
associated with that date, regardless of whether the document has been superseded by a 
version with a later date, discontinued or replaced. 

Reference 

Shaft Alignment Handbook 

PART 2--PRODUCTS 

2.1 EQUIPMENT 

Title 
Shaft Alignment Handbook, second edition, John 
Piotrowski, Marcel Decker Inc. 

A. Laser alignment equipment shall be Rotalign® Pro as manufactured by Ludeca, Inc., of 
Miami, Florida, or equal. 
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2.2 PRODUCTS TO BE FURNISHED TO OWNER: 

A. The following shall be furnished to the OWNER upon completion of all alignment work for 
the prqject or appropriate portion thereof and prior to substantial completion of the project or 
portion thereof: 

1. (NOT USED). 

2. All alignment records, in both hard copy and electronic format. The hard copy shall be 
signed and dated by the technician performing the alignment work and shall be 
witnessed by the CONSTRUCTION MANAGER. 

PART 3--EXECUTION 

3.1 CONSTRUCTION 

A. After machine base grouting as specified under Section 11002, all machines mounted on 
baseplates or sole plates specified above shall be aligned as specified under this Section. 
Machines supported on integral feet or support pads shall be leveled, grouted and aligned in 
the following order: driven machine; intermediate bearings or machines; and driver. All 
machines shall be aligned without any connections to piping, electrical and instrumentation 
systems. Upon completion of all field connections, alignment shall be rechecked to 
demonstrate no change. If change has occuned, the CONTRACTOR shall eliminate any 
external forces affecting machine alignment and repeat the aligmnent process. All machine 
alignment parameters shall be rechecked after the equipment has been brought to operating 
temperat1-1re by operation at specified conditions. Where required by other sections in these 
Contract Documents, factory authorized installation technicians representing the equipment 
manufacturer shall witness final alignment work. All aliglll11ent work shall be independently 
checked using the shaft and coupling spool method described in Shaft Alignment Handbook. 
After completion of all alignment work and acceptance in writing by factory installation 
technicians, all machines shall be doweled in place using tapered stainless steel dowels. 
Alignment work shall be performed by journeyman millwrights skilled in ihls type of work 
under the supervision of a technician trained in the use of the laser alignment by the 
manufacturer of the alignment equipment. The use of laborers, carpenters or apprentices for 
this work shall not be acceptable. All final results of the alignment work shall be subject to 
inspection and verification by the CONSTRUCTION MANAGER. 

**END OF SECTION** 
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SECTION 11020 - VIBRATION AND CRITICAL SPEED LIMITATIONS 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. This Section specifies vibration and critical speed limitations for all new and modified 
rotating mechanical equipment such as four engine generators. Factory and/or field testing 
and vibration measurements shall be taken when specified in the individual equipment 
specification sections. 

1.2 VIBRATION LIMITATIONS 

A. General: Vibration frequencies shall span the range from 5.0 to 5000 Hz. Where specified, 
measurements shall be obtained while the installed equipment is operating within the 
specified speed range. 

B. Centrifugal: 

1. Machines with Sleeve Bearings: Unless otherwise specified, centrifugal machines with 
sleeve bearing shafts shall not exhibit unfiltered RMS readings for vibration displacement 
in excess of the following: 

Shaft speed Displacement, 
range, rpm peak to peak, mils 

Up to 900 3.5 

901-1800 3.0 

1801-3000 2.5 

3001-4500 2.0 

Above 4500 1.6 

2. Displacement measurements shall be taken radially on the shaft at two points at each 
bearing, except for well pumps which shall be measured at top of motor. Measuring 
points shall be 90 degrees apart. 

3. Machines with Antifriction Bearings: Unless otherwise specified, centrifugal machines 
with antifriction bearing shafts shall not exhibit unfiltered RMS readings for vibration 
velocity in excess of O .12 inch per second. Velocity measurements shall be taken on one 
point of each bearing housing. 

C. Positive Displacement Machines: Unless otherwise specified, pos1t1ve displacement 
machines of the rotary, reciprocating and controlled volume types shall operate without any 
lateral or torsional vibration characteristics that may accelerate wear of the equipment. The 
CONTRACTOR shall provide manufacturer's certification that the manufacturer has 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

573 I Page 



inspected the machine under operating conditions and found it to comply with the 
requirements of this paragraph. 

1.3 CRITICAL SPEED REQUIREMENTS 

A. Unless otherwise specified, rotating mechanical equipment shall not exhibit critical speeds 
within the specified range of operating speeds. Critical speeds for equipment with rigid rotor 
systems shall be at least 20 percent greater than maximum operating speed Critical speeds 
for equipment with flexible shaft-rotor systems shall be at least 15 percent below minimum 
operating speed and 20 percent above maximum operating speed. 

1.4 SHOP DRAWINGS AND SAMPLES 

A. The following information shall be submitted: 

1. Manufacturer's certified data showing location of critical speeds in relation to operating 
speeds. 

PART 2-PRODUCTS (NOT USED) 

PART 3-EXECUTION (NOT USED) 

**END OF SECTION** 
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SECTION 11175- PUMPS, GENERAL 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing general requirements for pumps and pumping 
appurtenances both new and modified, and providing special tools and spare parts. 

B. The WORK also includes coordination of design, assembly, testing and instillation. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections 
of the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 11000 Equipment, General Provisions 
2. Section 11002 Equipment Supports, Grouting and Installation 
3. Section 11005 Machine Alignment 
4. Section 11020 Vibration and Critical Speed Limitations 

1.3 SPECIFICATIONS AND STANDARDS 

A. Specifications and standards shall comply with Section 11000 and shall include the 
following: 

AISC 

AISI 1045 

ANSI/ASME B73.l 

ANSI/ASME B73.2 

ANSI/AWWA ElOl 

ANSI/HI 1.1-1.6 

ANSI/HI 2.1-2.6 

ANSI/HI 3.1-3.6 

ANSI/HI 6.1-6.6 

ANSI/HI 7.1-7.5 

American Institute of Steel Construction, Manual of Steel 
Construction, Allowable Stress Design -91h Edition 

Steel 

Specifications for Horizontal End Suction Centrifugal 
Pumps for Chemical Process 

Specifications for Vertical In-Line Centrifugal Pumps for 
Chemical Process 

Deep Well Vertical Turbine Pumps - Line Shaft and 
Submersible Types 

Centrifugal Pumps 

Ve1iical Pumps 

Rotary Pumps 

Reciprocating Pumps 

Controlled Volume Pumps 
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ANSI/HI 9.1-9.5 

ANSI/HI 9.3.3 

ANSI/HI 9.6.1 

ANSI/HI 9.6.3 

ANSI/HI 9.6.4 

ANSI/HI 9.8 

ANSI/IEEE 112 

ANSI/IEEE 115 

API 610, 1995 

ASMECode 

ASTMA53 

ASTMA128 

ASTMA216 

ASTMA217 

ASTMA276 

ASTMA278 

ASTMA283 

ASTMA322 

ASTMA395 

ASTMA470 

ASTMA536 

Pumps - General Guidelines 

Pumps - Polymer Material Selection 

Centrifugal and Vertical Pumps for NPSH Margin 

CentrifugalN ertical Pumps Allowable Operating Region 

Centrifugal and Vertical Pumps. Vibration Measurements 
and Allowable Values. 

Pump Intake Design Standard 

Test Procedure for Polyphase Induction Motors and 
Generators 

Test Procedure for Synchronous Machines 

Centrifugal Pumps for Petroleum, Heavy Duty Chemical and 
Gas Industry Services 

ASME Boiler and Pressure Vessel Code 

Pipe, Steel, Black and Hot-Dipped Zinc Coated, Welded and 
Seamless 

Steel Castings, Austenitic Manganese 

Specification for Steel Castings, Carbon Suitable for Fusion 
Welding for High-Temperature Service 

Steel Castings, Austenitic and Martensitic Stainless and 
Alloy 

Stainless and Heat-Resisting Steel Bars and Shapes 

Specification for Gray Iron Castings for Pressure-Containing 
Parts for Temperatures Up to 650° F (345° C) 

Low and Intermediate Tensile Strength Carbon Steel Plates 

Specification for Steel Bars, Alloy, Standard Grades 

Specification for Ferritic Ductile Iron Pressure-Retaining 
Castings for Use at Elevated Temperatures 

Specification for Vacuum-Treated Carbon and Alloy 
Forgings for Turbine Rotors and Shafts 

Specification for Ductile Iron Castings 
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ASTM A 571 

ASTMA576 

ASTMA 743 

ASTMA 744 

ASTMB 62 

ASTMB 148 

ASTMB 505 

ASTMB 584 

ASTME448 

AWS-B3.0 

AWS-Dl.l 

Hydraulic Institute 

ISO 9001 

ISO 10816 

NEMAMGl 

UL674 

Austenitic Ductile Iron Castings for Pressure-Containing 
Parts Suitable for Low Temperature Service 

Specification for Steel Bars, Carbon, Hot-Wrought, Special 
Quality 

Specification for Castings, Iron-Chromium, Iron-Chromium­
Nickel, and Nickel-Base Corrosion-Resistant for General 
Application 

Castings, Iron Chromium-Nickel, Corrosion Resistant, for 
Severe Service 

Specification for Composition Bronze or Ounce Metal 
Castings 

Aluminum Bronze Sand Castings 

Copper-Base Alloy Continuous Castings 

Copper Alloy Sand Castings for General Applications 

Recommended Practices for Scleroscope Hardness Testing 
of Metallic Materials 

Welding Procedures and Perfonnance Qualifications 

Structural Welding Code--Steel 

(See applicable ANSI/HI Standard) Standards 

Quality Systems 

Mechanical Vibration--Evaluation of Machine Vibration by 
Measurement on Non-rotating Parts-Part I: General 
Guidelines, Annex B, Table B.l. Zone A, Class I, II or III, 
as applicable. For the purposes of this specification, A1111ex 
B ofISO 10816, Part 1 shall fonn a part of this specification 
and ISO 10816, Part 1. 

Motors and Generators 

Motors and Generators, Electric, for Use in Hazardous 
Locations, Class 1, Groups C and D, Class II, Groups E, F 
andG 

1.4 SHOP DRAWINGS AND SAMPLES 

A. In addition to the requirements of Section 11000 and the material listed in the detailed 
specification, the following shall be submitted: 
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1. At least one successfully operating installation of comparable size and complexity 
(including no cavitation, damaging vibration or shaft damage within the first three years 
of operation) designed and installed in the recent past by the proposed pump 
manufacturer, with address and telephone numbers. 

2. A Certificate of Unit Responsibility Assignment signed by officers of both the 
CONTRACTOR and the pump manufacturer corporations, attesting to the assigm11ent 
of responsibility in accordance with these Contract Documents. No <>ther submittal 
material will be reviewed until the certificate has been received and found to be in 
conformance with these requirements. 

3. A copy of this specification section and the referencing section and all other applicable 
specification sections governing the pump, drive and motor, supports and specified 
appurtenances. The specification copies shall be complete with addendum updates 
included, with each paragraph check-marked to indicate specification compliance or 
marked to indicate requested deviations from specification requirements. Check marks 
( v') shall denote full compliance with a paragraph as a whole. If deviations from the 
specifications are indicated and, therefore requested by the CONTRACTOR, each 
deviation shall be underlined and denoted by a number in the margin to the right of the 
identified paragraph. The remaining portions of the paragraph not underlined will 
signify compliance on the part of the CONTRACTOR with the specifications. The 
submittal shall be accompanied by a detailed, written justification for each deviation. 
Failure to include ,, copy of the marked-up specification sections, along with 
justification(s) for any requested deviations to the specification requirements, with 
the submittal shall be sufficient cause for rejection of the entire submittal with no 
further consideration. 

4. A copy of the contract document control diagrams and process and instrumentation 
diagrams relating to the submitted equipment, with addendum updates that apply to the 
equipment in this section, marked to show specific changes necessary for the equipment 
proposed in the submittal. If no changes are required, the drawing or drawings shall be 
marked "no changes required". Failure to include copies of the relevant drawings 
with the submittal shall he cause for rejection of the entire submittal with 110 further 
review. 

5. Documentation of certification m accordance with ISO 9001 as specified under 
paragraph 11175-2.lA. 

6. Predicted pump perfonnance curves for each condition point specified showing head, 
power, efficiency, and NPSH required on the ordinate plotted against capacity (in gpm) 
on the abscissa. Pump inlet, bowl, colunm and discharge head losses for colul1111 pumps 
shall be shown as separate curves where appropriate. Curves for variable speed pumps 
shall be provided at 100-rpm intervals between . the minimum and maximum speeds 
required to achieve the specified operating conditions. Manufacturer's recommended 
operating range for stable operation and prevention of surge, cavitation and vibration. 
Under no circumstances shall the manufacturer's recol11111ended operating range be less 
than that required to meet the pump operating conditions specified. 

7. NPSHR margin calculations performed in accordance with paragraph 11 l 75-l.9G.2 or 
3 as applicable and including the information required under paragraph 1 l l 75- l .9G.1. 
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8. Motor submittal information as specified in the Contract Documents. In addition, this 
information shall include certified calculations for motor rotor and frame reed 
frequencies, as specified under paragraph 1 l l 75-L9H. 

9. Complete description and sketch of proposed test setup for factory test if a factory test 
is required by the terms of these specifications, at least 10 weeks in advance of the 
proposed test date. Submittal material shall include sample calculations and proposed 
test log format. Submittal shall be in accordance with paragraph 11175-1. 7C.6. 

10. Information required under Section 11020. 

11. Drawings showing general dimensions and confinning the size of pumps, motors, 
drives, flywheels (if required), and specified appurtenances; piping connections; 
construction details of equipment; wiring diagrams; and weight of equipment. 

12. Variable-speed drive information as required under Division 16 if the equipment 
specified includes variable speed capability. 

13. Drive unit support calculations and data if the drive is separately supported and if the 
analysis under the requirements of paragraph 11175-1.10 is required by the terms of 
these specifications. 

14. Qualifications of the design professional performing the mass elastic design analyses 
specified under paragraph 1117 5-1.10 if the subject analysis is required by the terms of 
these specifications. 

15. Critical speed calculations and mass elastic systems analyses for pumps as specified in 
paragraphs 11 l 75-l.9C or 11175-1.1 o., if the subject analyses are required by the terms 
of these specifications. 

16. Manufacturer's design and calculations for intem1ediate shafting, if intermediate 
shafting is required. Show shaft lengths, location of bearing supports, and shaft critical 
speed. 

17. Shaft deflection calculations to demonstrate compliance with paragraph 11175-1.10 if 
shaft deflection calculations are required by the tenns of these specifications. 

18. Calculations justifying the dimensions of flywheels, if flywheels are required. 

19. Details of the pump and drive unit foundation, including type, size, number, and 
arrangement of anchor bolts, dimensional drawings of the sole and base-plates, and all 
other information required under Section 11002. 

20. If factory tests are required by the tenns of these specifications, certification of 
satisfactory testing of each unit as specified. The certified material shall include copies 
of test logs and resulting performance curves at least four weeks prior to shipping the 
units from the factory. Manufacturer's reports on hydrostatic tests, including calibration 
test results on all instruments used to conduct the factory hydrostatic and performance 
tests. 
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21. Results of motor rotor, frame and assembly bump tests, certified as specified under 
paragraph l 1175-l.9H, along with the design professional's supplementary report as 
specified under paragraph 11175-1. lOB. 

22. Vibration measurement results as specified in paragraph 11175-3.5. 

1.5 OWNER'S MANUAL 

A. In addition to the requirements of Section 11000, the following shall be included in the 
OWNER'S MANUAL submittal: 

1. Manufacturer's written guarantee that pumping equipment operates with efficiencies, 
heads and flow ranges indicated and meets vibration and critical speed limitations 
indicated. 

2. Drive unit support calculations and data if the drive is separately supported and if the 
analysis under the requirements of paragraph 11175-1.10 is required by the terms of 
these specifications. 

3. Critical speed calculations and mass elastic systems analyses for pumps as specified in 
paragraphs l l l 75-l.9C or 11175-1.10, if the subject analyses are required by the terms 
of these specifications. 

4. Shaft deflection calculations to demonstrate compliance with paragraph 11 17 5-1.10 if 
shaft deflection calculations are required by the terms of these specifications. 

5. Calculations justifying the dimensions of flywheels, if flywheels are required. 

6. Performance guarantee as specified in paragraph l l l 75-1.7C if a Perfom1ance 
Guarantee has been specified. 

7. Balance logs for pumps with nozzles sizes 6 inches in diameter and greater, certified, 
signed and notarized in accordance with paragraph 11175-2. 7. 

8. Certified copies of factory test logs and resulting perfonnance curves. Manufacturer's 
reports on hydrostatic tests, including calibration test results on all instruments used to 
conduct the factory hydrostatic and performance tests. 

9. Vibration measurement results as specified in paragraph 11175-3.5. 

1.6 SERVICES OF MANUFACTURER 

A. Services of manufacturer shall be provided in accordance with Section 11000, this Section, 
and the detailed pump specifications. 

1. 7 FACTORY TESTING 

A. The CONTRACTOR shall be responsible for all costs associated with inspection and testing 
of materials, products, or equipment at the place of manufacture. This shall include costs for 
travel, meals, lodging, and car rental for two OWNER-designated inspectors for the number 
of days indicated to complete such inspections or observations, if the place of manufacture, 
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fabrication and factory testing is more than fifty (50) miles outside the geographical limit of 
the City. The CONTRACTOR shall not be responsible for salary or salary-related costs of 
the inspectors. 

B. Performance Curves: Centrifugal pumps shall have a continuously rising curve toward the 
shut-off head and in no case shall the required horsepower at any point on the perfonnance 
curve exceed the rated horsepower of the motor or engine. The allowable operating region 
for all centrifugal and axial flow pumps shall comply with the requirements of paragraph 
11175-1.9. 

C. Performance Confirmation: Pumps, drives, and motors shall be factory-tested to confirm 
specified requirements in accordance with the applicable ANSI/HI Pump Standards Test 
Code for Centrifugal, Vertical, Rotary, and Reciprocating Pumps, and test data- shall be 
recorded. Tests shall be performed on all pumps and motors of sizes 25 horsepower and 
larger. Prototype model tests will not be acceptable. 

1. Test data shall include the following: 

a. Hydrostatic test results 

b. Hydraulic test results with, unless othenvise specified, a minimum of 10 
readings between shutoff head and 25 percent above design capacity. 

c. Certified pump curves showing head/flow, horsepower, efficiency and NPSHR 
curves. 

d. Certification that the pump horsepower demand will not exceed the rated motor 
horsepower beyond a 1.0 service rating at any point on the curve. 

e. Motor test results 

f. NPSH margin test results, if NPSH margin tests are required 

2. Factory Tests of Motors: All pump motors of sizes 25 horsepower and larger, shall be 
assembled, tested, and certified at the factory and the working clearances checked to 
insure that all parts are properly fitted. The tests shall comply with ANSI/lEEE 112 and 
ANSI/lEEE 115 standards, including heat, running and efficiency tests. 

3. Hydrostatic Tests: All pressure sustaining paits shall be sul:~_jected to factory 
hydrostatic tests. Hydrostatic tests for centrifugal and axial flow pumps shall conform 
to the requirements of API 610. 

4. Performance Guarantee: Unless specified otherwise, pump performance, including 
NPSHR for centrifugal and axial flow pumps, shall be guaranteed by the pump 
manufacturer to the most restrictive tolerances set forth in the applicable ANSI/HI 
Standard. The guarantee shall be in writing, shall be signed by an officer of the 
manufacturing corporation and shall be notarized. Under no circumstances shall 
deviations from specified operating conditions, though allowed by the referenced 
standards, result in overload of the driver furnished with the equipment, nor shall such 
deviations result in power requirements greater than the driver's nameplate rating. 
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5. Factory Witnessed Tests: Unless otherwise specified, pumps, variable speed drives (if 
any), and motors, for pumping units 150 horsepower and larger, shall be factory tested 
as complete, assembled units and witnessed by a representative of the 
CONSTRUCTION MANAGER and of the OWNER. 

6. The CONTRACTOR shall submit a sketch of the proposed witnessed test setup, along 
with a description of the proposed testing procedure to the CONSTRUCTION 
MANAGER for acceptance at least 10 weeks in advance of the proposed test date. No 
tests shall be performed until the test procedure meets with the CONSTRUCTION 
MANAGER'S approval. In addition, the CONTRACTOR shall furnish the 
CONSTRUCTION MANAGER with at least 4 weeks advance written notice of the 
date and location of the witnessed performance tests. 

7. Witnessed Tests: Witnessed pump performance tests shall be in accordance with the 
applicable ANSI/HI test standard. NPSHR tests shall also be performed for centrifugal 
and axial flow pumps to confirm the data used to establish NPSHA margin as specified 
in paragraph ll l 75-l.9G. NPSHR tests for colunm type (axial flow and vertical 
turbine) pumps shall be performed using the method described for Figure 2.6.3 or 
Figure 2.6.4 in ANSI/HI 2.6. All NPSHR tests shall extend from 10 percent to 120 
percent of Best Efficiency Flow at full speed, or to not less than 10 percent (in terms of 
flow) past the flow at Operating Condition B, whichever is greater. Not less than ten 
data points shall be developed during the test. Failure to achieve guaranteed 
performance (capacity and head, efficiency or NPSHR) shall be cause for r~jection. 
Tolerances shall be the most restrictive set forth in the applicable standard. All test 
procedures shall be in strict conformance with the referenced standards, except 
prediction of performance of a trimmed impeller from test data of the larger impeller 
will not be permitted. If trimming is required, the pump shall be retested. Under no 
circumstances shall deviations from specified operating conditions, though allowed by 
the referenced standards, result in overload of the driver furnished with the equipment, 
nor shall such deviations result in power requirements greater than the driver's 
nameplate rating. 

8. Non-Witnessed Tests: Where non-witnessed tests are permitted, centrifugal and axial 
flow pumps shall be tested in accordance with ANSI/HI 1.6 or 2.6, as applicable. Not 
less than ten data points shall be developed during the test. NPSHR tests shall also be 
performed to confin11 the data used to establish NPSHA margin as specified in 
paragraph l 1 l 75-l.9G. NPSHR tests for column type (axial flow and vertical turbine) 
pumps shall be performed using the method described for Figure 2.6.3 or Figure 2.6.4 
in ANSI/HI 2.6. All NPSHR tests shall extend from 10 percent to 120 percent of Best 
Efficiency Flow at full speed, or to not less than 10 percent (in terms of flow) past the 
flow at Operating Condition B, whichever is greater. Failure to achieve guaranteed 
performance (capacity and head, efficiency or NPSHR) shall be cause for r~jection. 
Tolerances and restrictions shall be as set forth above for witnessed tests. The 
CONTRACTOR shall furnish the CONSTRUCTION MANAGER with not less than 
two weeks' advance written notice of the date and place of the non-witnessed tests. 

9. In the event of failure of any pi1111p to meet any of the specified requirements or 
efficiencies, the CONTRACTOR shall make all necessmy modifications, repairs, or 
replacements to confon11 to the requirements of the Contract Documents and such pump 
shall be retested at no additional cost to the OWNER, until found satisfactory. 
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IO. All test results ( data sheets, test logs and generated performance curves) shall be signed 
and certified correct by an officer of the manufacturing corporation and shall be 
notarized. 

11. Upon completion of testing, curves shall be produced showing pump performance 
(head, efficiency, NPSHR (if applicable), and power required versus capacity) at full 
speed and predicted pe1fom1ance at speeds required to meet all other indicated 
operating conditions. Contractor shall submit test plan, procedures, and a schedule with 
dates and times no less than 30 days prior to commencement of testing. The test results 
shall be certified and notarized as noted above and submitted to the CONSTRUCTION 
MANAGER. The pumps shall not be shipped until authorized, in writing, by the 
CONSTRUCTION MANAGER. Final acceptance of the equipment will depend on 
satisfactory operation after installation. 

1. 8 FIELD TESTS 

A. All pumping units, both new and modified shall be field tested after installation to 
demonstrate proper operation, without excessive noise, vibration, cavitation, and overheating 
of bearings. The field testing shall be performed in the presence of a lmowledgeable field 
representative of the manufacturer of the equipment, who shall certify in writing that the 
equipment and controls have been properly installed, aligned, lubricated, adjusted, and 
readied for operation and shall witness the following: 

1. Startup, checking, and operation of the equipment over the entire speed range. For 
pumps smaller than 50 horsepower without variable speed drives, the vibration shall be 
within the limits specified in Section 11020 and the vibration shall be recorded at a 
minimum of 4 pumping conditions which have been reviewed by the 
CONSTRUCTION MANAGER. Vibration requirements for pumps 50 horsepower and 
larger and all pumps with variable speed drives are specified in paragraph 11175-3.5. 

2. Pump perfo1111ance shall be documented by obtaining concurrent readings, showing 
motor voltage, amperage, pump suction head, and pump discharge head, for at least 4 
pumping conditions at the respective pump rpm. Each power lead to the motor shall be 
checked for proper current balance. 

3. Deten11ination of bearing temperatures by a contact-type thermometer. A running time 
of at least 20 minutes shall be maintained for this test, unless liquid volume available is 
insufficient for a complete test. 

4. Ensure that electrical and instrumentation testing complies with Sections 13300 and 
Division 16 Sections. 

Additional field testing requirements are specified in Section 11000, Part 1, and may be 
specified in the individual equipment specifications. 

1.9 DESIGN REQUIREMENTS FOR CENTRIFUGAL AND AXIAL FLOW PUMPING 
EQUIPMENT 

A. General: Provisions and requirements contained in this paragraph ( 1.9) apply specifically to 
centTifugal and axial flow pumps, both vertical and horizontal, commonly falling into the 
generic types covered by ANSI/HI 1.1 through 1.6 and 2.1 through 2.6. More restrictive 
requirements, where found in individual pump specifications, shall supercede requirements of 
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this paragraph. This paragraph does not apply, except by specific reference, to positive 
displacement pumps of any type. 

Centrifugal and axial flow pumping equipment shall conform to the requirements of 
paragra11h 2.1.1, API 610. All components in the rotating elements in the drive train, 
including equipment supports and supports for rotating elements, shall be selected and 
designed to function without damage or disassembly at reverse rotational speeds up to 150 
percent of maximum operational speed during flow reversals through the pump. The 
complete pumping unit shall operate without overload on any component at any point along 
the pump's entire f1.1.ll-speed operating curve. Pumps required by virtue of the specified 
operating conditions to operate against a closed or throttled valve for any period of time 
exceeding five seconds, shall be furnished with drivers sized to operate continuously at the 
power requirement for that condition even though the power requirements at the rated 
condition may be less. 

B. Pump Selection: Pumps shall be selected to place all specified continuous duty operating 
conditions within the manufacturer's Allowable Operating Range as defined in ANSI/HI 
9.6.3. Unless otherwise specified in individual pump specifications, rated conditions and all 
other continuous duty full speed operating conditions specified in the detailed pump 
specifications shall fall within the manufacturer's Preferred Operating Range as defined in 
ANSI/HI 9.6.3. The Preferred Operating Range shall be not less than that specified in 
paragraph 2.1.12, API 610. Proposed pump selections shall be selected to allow not less than 
a five percent increase in head, as specified in paragraph 2.1.4 of API 610. Variable speed 
operation to achieve this objective will not be considered. Pump selections proposing 
maximum diameter impellers for the proposed pump model and casing size will not be 
accepted. 

Pumping equipment shall be suitable for the operating modes described in the detailed pump 
specifications and other relevant portions of the Contract Documents. 

All pumps shall be designed in accordance with applicable portions of ANSI/HI 1.1 - 1.6, 2.1 
- 2.6 and ANSI/HI 9.1 - 9.6 and the requirements of this Section. The pumps shall be 
specifically designed to pump the fluids described in the detailed pump specifications and 
shall operate without clogging or fouling caused by material in the pumped fluid at any 
operating condition within the range of service specified. 

The pumps shall operate without cavitation or damaging vibration over the entire specified 
range of flow and head conditions and shall be specifically selected for NPSHR 
characteristics conforming to the requirements of paragraph l l l 75-l.9G. 

Unless otherwise indicated, the pump head capacity curves shall slope in one continuous 
curve within the specified operating conditions. No points of reverse slope inflection capable 
of causing unstable operation will be permitted within the specified zone of continuous duty 
operation. Pumps with head/capacity curves as described in paragraph 9.6.3.3.12 of ANSI/HI 
9.6.3 are specifically prohibited if these characteristics will cause unstable operation within 
the specified range of operating conditions and where startup/shutdown conditions entail 
operation against a slow opening/closing valve. 

C. Critical Speeds and Natural Frequencies: Unless otherwise specified for variable speed 
pumping equipment or for custom engineered pumping equipment, the complete pumping 
unit, including all related frames, supports, enclosures, and casings, shall be free from 
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dangerous critical speeds from 20 percent below to 30 percent above the operating speeds 
required to achieve the perfonnance characteristics specified. 

The logarithmic decrement for each damped natural frequency within this range shall be 
greater than +0.3. 

Unless othe1wise specified, the CONTRACTOR shall furnish documentation under 
paragraph 11175-1.4 demonstrating compliance with this requirement for all pumping 
equipment with discharge nozzle sizes 6 inches in diameter and greater. 

D. Impeller Clearances and Keyways: The radial clearance between the tip of the impeller 
vane and diffuser or volute vanes shall be not less than 3 percent and 6 percent, respectively, 
of impeller diameter. The ratio of liquid channel widths (diffuser or volute/impeller) shall be 
not less than 1.15 nor more than 1.3 for diffuser pumps and 1.4 B 1.5 for volute-type pumps. 

Impeller keyways for multistage diffuser-type pumps shall be cut at differing positions on the 
impeller shaft to avoid multiple simultaneous vane passing pulses. 

E. Component Design Criteria: 

I. General: Unless otherwise indicated, combined stresses in steel frames and supports 
shall not exceed those pern1itted by the AISC Manual of Steel Construction. Combined 
stresses in cast, forged, rolled or fabricated pressure retaining components, frames and 
supports shall not exceed that allowed for the given material in Section VIII, Division I 
of the ASME Code. Design pressures for pressure-retaining parts shall be not less than 
twice the pump's shutoff head at the manufacturer's listed maximum operating speed. 
The term "combined stresses" in this paragraph (1.9) shall mean the sum of all 
operating stresses, including stresses induced by dynamic and static forces as developed 
via the analysis procedures stipulated in this section. Dynamic forces shall include both 
steady state and transient stresses induced by operating conditions. 

2. Anchorage: Unless otherwise indicated, anchor bolts for ve11ical volute-type and 
vertical axial flow pumps shall be designed to restrain twice the forces developed by 
operation of the pump at maximum speed against a closed valve with no restraint at the 
pump inlet and discharge flanges. 

Bases for horizontal pumps shall be designed in accordance with paragraph 11175-2.6, 
and shall provide common support for the pump and motor (and :flywheel, if one is 
specified). 

All vertical (column type) pumps with unit weights (including drive, if supported by the 
pump) weighing more than 1,000 pounds and all volute type pumps with nozzle sizes 
16 inches in diameter and greater and all separately supported motors slrall be supported 
on a sole plate provided by the pump manufacturer. Sole plates shall be designed in 
accordance with paragraph 11175-2.5. 

Anchor bolts and connecting bolts for all assemblies supported by other assemblies 
furnished under this Section or sections referencing this Section, shall be designed in 
accordance with the requirements of this Section, Section 11000, and the individual 
pump specifications. Anchor bolts, nuts and washers shall comply with paragraph 
11175-2.2. 
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3. Torsional and Combined Shaft Stresses: The pump rotor shall be free from torsional 
criticals and shall comply with all stress requirements indicated in paragraph 11000-
1. l 2A. 

4. Shaft Deflection: Pump shafts on volute type pumps shall be designed to provide 
sufficient stiffness to operate without distortion or damaging vibration throughout the 
range of service specified. Shaft deflection at the face (impeller side) of the shaft seal 
shall be limited to no more than 1.5 mils at any continuous operating condition within 
the zone described by the specified continuous duty operating conditions. Deflection at 
the shaft seal shall be calculated using the relationship set forth in paragraph 11175-
1.10D.3. 

5. Bearings: Unless otherwise specified, anti-friction bearings shall be selected for an L-
10 life expectancy in accordance with the requirements specified in paragraph 11000-
2.8. Radial loads shall be calculated in accordance with the provisions set forth in 
paragraph 11175-1.10. 

F. Rotor and Critical Speed Analysis and System Design: Requirements for the rotor and 
critical speed analysis and system design are specified in paragraph 11175-1.10. 

G. Net Positive Suction Head Required Limitations: 

1. General: Pumps furnished under this section and sections referencing this section shall 
be selected for NPSHR (Net Positive Suction Head Required) characteristics using the 
suction energy methodology set forth in ANSI/HI 9.6.1. NPSHR characteristics for the 
candidate pump shall be based upon documented test data not more than five years old, 
performed on a pump not more than two nominal pump diameters larger or smaller than 
the proposed pump with an impeller of the same geometry as that proposed for the 
pump to be used for the suqject application, and operating at the same speed as the 
pump for the proposed application. The CONTRACTOR shall document the basis for 
NPSH characteristics as set forth in this paragraph. 

Individual restrictions shall apply to NPSH margin as set fo1th below, depending upon 
the type of pumping equipment and the fluid to be pumped. The detailed specification 
sections provide NPSHA (Net Positive Suction Head Available or wet well elevation) 
information for anticipated operating conditions for each application. This infom1ation 
is generally referenced to a specific elevation, stated in terms of prQject datum. It shall 
be the CONTRACTOR's responsibility to adjust the NPSHA information to the 
elevation of the pump impeller eye for the specific pump model and size proposed for 
the application. NPSHR, as used in the following paragraphs, shall mean the NPSHR 
at the impeller eye, detennined in accordance with ANSI/HI 1.6 or 2.6, as applicable for 
the proposed pump. The CONTRACTOR shall document the method used to 
detennine NPSHR for the proposed pump and justifying compliance with the NPSH 
margin limitations established under this paragraph in material submitted under 
paragraph 11175-1.4. The documentation shall include justification of the NPSHR tests 
used to develop NPSHR characteristics, including the following: 

a. Date, test procedure, and test logs of original NPSHR infonnation used to prqject 
requirements for pump selected for the application. 
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b. Test pump size, impeller diameter, impeller model, eye diameter, and speed. 

c. Calculations projecting NPSHR test information to NPSHR curve information 
for pump proposed for the application. 

d. Calculations demonstrating compliance with the NPSH margin requirements 
established in this paragraph. 

The CONTRACTOR, using suction energy rules in selecting pumps proposed for each 
application, shall apply criteria set forth in the individual paragraphs below. 
Percentages stated below shall apply to pump capacity on the selected pump's 
head/capacity curve at the speed required to achieve the specified operating condition. 

The CONTRACTOR shall submit the manufacturer's suction energy calculations 
justifying the proposed pumps selections with the material required under paragraph 
11175-1.4. 

2. Pumps Used for Solids Bearing Liquids: The following restrictions shall apply to 
pumps specified for wastewater, stormwater, primary effluent, return mixed liquor, 
RAS, and trickling filter service: 

a. A minimum NPSHA/NPSHR margin ratio of 1.3 shall apply at any operating 
condition within 85 percent and 115 percent of the best efficiency capacity. The 
minimum acceptable NPSHA/NPSHR margin ratio at any other locations on the 
pump's head/capacity curve shall be 1.8. 

b. Notwithstanding item a above, the manufacturer shall use the methodology in 
ANSI/HI 9.6.1 to detennine the proposed pump's suction energy. In detem1ining 
the proposed pump's suction energy, the inlet nozzle size shall be increased by 
two nozzle sizes to account for impeller design considerations. In employing the 
suction energy method, the minimum NPSHNNPSHR ratio shall be not less than 
that recommended in ANSI/HI 9.6.1 or item a., above, whichever is greater. For 
submersible and wet pit pumps, suction nozzle size shall be the impeller eye 
diameter of the proposed pump. 

c. If the proposed pump's suction energy, as detennined in item b, falls into the 
"high" or "very high" region, as determined from Figure 3 in ANSI/HI 9.6.l, the 
minimum acceptable NPSHA/NPSHR margin ratios shall be 1.5 and 2.0, 
respectively. 

3. Pumps Used for Clear Liquids: The methodology set forth in ANSI/HI 9.6.1 shall be 
employed for determining NPSHA margin for pumps to be used on liquids which do 
not normally contain solids, such as potable and process water, heating water, and 
secondary and tertiary effluent pumping service. The acceptable minimum NPSHA less 
NPSHR margin shall be 5 feet at any specified operating condition falling within 85 
percent and 115 percent of best efficiency capacity at the speed required to achieve the 
specified operating condition, and not less than 8 feet for any specified operating 
condition falling outside that zone. Suction nozzle size for wet pit and column-type 
pumps shall be the impeller eye diaineter of the proposed pump. 

H. Motor Selection: Unless otherwise specified, pumps shall be electric motor driven. Electric 
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motors shall conform to the requirements set forth in the Contract Documents or shall be as 
specified in the detailed pump specification. All motors shall be selected to be non­
overloading at any operating point along the pump's full speed operating curve, including all 
points located beyond specified operating conditions. Motors furnished with pumps specified 
for operation at variable speed shall be inverter duty types conforming to the requirements of 
Division 16 and shall be compatible with the variable speed equipment furnished with the 
pump. 

The CONTRACTOR shall provide certified reed frequency calculations for both the motor 
rotor and frame for motors driving "Custom Engineered" pumps, with the data to be 
submitted under paragraph 11175-1.4. Upon completion of construction of the motors 
driving "Custom Engineered" pumps for this pr~ject, each rotor and frame and the completed 
assembly shall be given a bump test to confirm the reed frequency calculations. The results 
of the bump test, certified by an officer of the manufacturing corporation and notarized, shall 
be furnished to the design professional responsible for the rotor and critical speed analysis 
(paragraph 11175-1.10) and submitted under paragraph 11175-1.4 and included in the 
Owner's Manual. 

1.10 ROTOR AND CRITICAL SPEED ANALYSIS AND SYSTEM DESIGN 

A. General: New and modified existing pumps shall be subject to the analysis. Differences, if 
they exist, shall be identified ( example impeller shaft differences). The requirements of this 
paragraph shall apply to all variable speed pumping systems with pump nozzle sizes 12 
inches in diameter and greater, all pumping unit specifications where the words "Custom 
Engineered" appear in the title or in paragraph LIA of the specification section, and 
elsewhere when a detailed pump specification makes reference to this paragraph. In addition, 
overhung shaft pumps operating in single volute casings shall be subject to analysis for shaft 
deflection in accordance with the terms of this paragraph. 

B. Requirements: The complete pumping unit, including rotating elements, frames, supports, 
and all related structural elements, including pump, motor and bearing supports, shall be 
suq_jected to a lateral rotordynamic analysis, including a rotordynamic critical speed analysis, 
to identify and eliminate hannful resonant conditions. 

The complete pumping unit rotating element, including pump, motor, intermediate shaft and 
flywheel rotors (if specified), and all other elements in the power train or powered via the 
power train, shall be designed to limit torsional stresses. 

The torsional and rotordynamic analyses shall together be termed the pumping equipment's 
mass elastic design. The mass elastic design shall be the product of a registered design 
professional who has been responsible for the design of at least one suc.cessfully operating 
mass elastic design of comparable size and complexity in the :recent past. The 
CONTRACTOR shall submit the qualifications of the proposed design professional as a part 
of the initial submittal information required under paragraph 11175-1.4. 

Upon completion and receipt of certified results of the bump tests required for the motor 
rotor, frame and assembly specified under paragraph 1 l 175-1.9H, the design professional 
shall review the data and submit a supplemental report either accepting the test results or 
recommending alterations to assembly sti:uctures to adjust for differences beiween calculated 
values used for the original analyses and actual values determined subsequent to motor 
fabrication. 
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Reports, calculations and recommendations resulting from the required analyses shall bear 
the design professional's original signature and professional registration seal. All reports, 
recommendations and calculations produced 1.mder this paragraph shall be submitted as 
specified in paragraph 11175-1.4. The format and documentation for the reports shall follow 
the requirements of ANSI/HI 9.6.4. 

If the CONTRACTOR proposes the use of alternative methods for the required analyses, 
documentation shall be submitted justifying the substitution. The documentation shall 
include justification that product results will be equivalent to that specified and with an 
equivalent level of accuracy. The location and description of pr~jects of an equivalent size 
where the procedure has been employed and the length of time these projects have been in 
actual service shall also be included. 

C. Critical S1>eeds: Process sensitivities are such that operation of variable speed pumps at 
infinitely variable speed within the specified operational conditions is a11 absolute 
requirement. The CONTRACTOR is advised and warned that any remedy imposing a 
locked-out speed interval or intervals will not be considered an acceptable remedy for 
identified critical speeds. The CONTRACTOR shall adjust component sizes, and/or provide 
appropriate energy absorbing devices or other approved remedies to eliminate critical speeds 
within the operating range required to meet specified performance requirements. 

D. Methodology: 

1. Rotordynamic Analysis: The rotor dynamic analysis shall follow the procedure 
prescribed in Corbo and Malanoski, 1998, and shall include the following features: 

a. The procedure shall consider all speeds required to operate the equipment within 
the envelope of continuous operating conditions specified. 

b. The procedure shall produce Campbell diagrams for both wet and dry conditions. 

c. The procedure shall consider variations in assumed coefficients for seal and 
wearing ring clearances (Lomakin effect), bearing damping and stiffness, rotor 
imbalance (up to 10 percent of rotor disc weight at each disc position), impeller 
destabilizing forces, rotor shaft bending, hydraulic imbalance at not less than five 
operating conditions within the envelope of continuous operating conditions 
specified in addition to the specified operating conditions, and impeller 
vane/diffuser (cutwater) vane clearance. Unless specifically accepted by the 
OWNER, the range in variation of component characteristics shall comply with 
the ranges recommended in Corbo and Malanoski, 1998. 

d. The final report shall include a three-dimensional graphic presentation of shaft 
distortion and rotor element pe1formance at identified critical speeds within the 
pump's operating range. 

2. Torsional Vibration: The methodology used for evaluation of the mass elastic system 
and shaft combined stresses shall follow the approach prescribed in Corbo and 
Malanoski, 1996, using either the Matrix-Eigenvalue or Holzer methods for 
determining natural frequencies. The computer analysis results shall be verified by 
ha11d calculations for the fundrunental frequency and for mode shapes. Exciting 
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frequencies to be considered during the analysis shall be 0.5, I, and 2 times running 
speed, vane passing frequencies for the pump impeller/cutwater-diffuser vane 
combinations, line and twice line frequency, motor pole frequency and motor starting 
transients. Forcing function magnitudes used for the analysis shall be not less that 10 
percent of the maximum transmitted torque. The analysis shall also include evaluation 
of control pulse frequencies induced by the variable frequency drive. The analysis 
report shall include a statement produced by the variable frequency drive manufacturer 
detailing all control pulse frequencies generated by the equipment between 1/4 and 18 
times motor rulllling speed. 

The stress analysis procedure shall be based upon a finite element analysis technique 
using a digital computer program that has been successfully field calibrated with at least 
one installation of comparable size and complexity in the recent past. Unless otherwise 
justified by documentation supported by independent studies, the analysis procedure 
shall use the range of factors recommended in Corbo and Malanoski, 1996. The 
CONTRACTOR shall produce a Campbell-type interference diagram showing the 
relationship between operating range, natural frequencies and exciting frequencies. 

The analysis shall include a time-integration study showing transient peak stresses 
resulting from startup, shutdown and motor control transients if synchronous drives are 
specified. The diagrams shall include calculated stresses throughout the range of 
frequencies considered in the analysis. Tomographic diagrams, displaying 
colorimetrically peak stresses at all positions in the pump shaft and all frames, including 
roots at changes in section and keyways or other stress concentrating locations, shall be 
provided with the analysis report. The dia&rram shall indicate operating speeds 
identified that produce the peak stresses and shall be specific for speeds inducing 
identified peak stresses at keyways, changes in section and at connections to other 
components. 

3. Shaft Radial Load and Deflection: 

a. Overhung Shaft Pumps: Shaft radial loads and deflection for overhung shaft 
pumps operating in single volute casings shall be calculated using the following 
relationship: 

ti --- +- +a A _ R [a
2

c-abc 1 (b
3 

-3a
2

b 2 )] 

MAX 3E I I 2 
C a 

Where: 

llmax = deflection, inches, at the outboard (impeller side) face of the shaft seal 

E = modulus of elasticity, psi 
30 x 106 for carbon steel 
28 x 106 for 316 stainless steel 
Alternate materials: as accepted by OWNER 

a = shaft length, inches, from the centroid of the impeller profile (from 
inlet to discharge nozzle) to the centerline of the radial bearing 
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b = shaft length, inches, from the centroid of the impeller profile (from 
inlet to discharge nozzle) to outboard (impeller side) face of shaft seal 

c = shaft length between centerline of bearings, inches 

Ia = moment of inertia of the shaft at section a, in4 

Ic = moment of inertia of the shaft at section c, in4 

R = radial force, pounds, at any specified operating condition or any 
operating condition within the envelope of specified operating 
conditions resulting in peak loads imposed on the shaft: 

R = (K)(H)(D )(Y) + W 
where: 

K = Radial thrust factor. K shall vary with flow and specific speed in 
accordance with the following: 

QIQBEP K Ns = 2000 · K Ns=3500 

0.0 0.31 0.38 

0.1 0.30 0.375 

0.2 0.28 0.36 

0.3 0.26 0.345 

0.4 0.24 0.325 

0.5 0.22 0.3 

0.6 0.18 0.27 

0.7 0.15 0.23 

0.8 0.12 0.185 

0.9 0.08 0.14 

1.0 0.05 0.09 

1.1 0.06 0.12 

1.2 0.11 0.17 

1.3 0.20 0.25 

NOTES: 

1. QIQBEP in the table is the ratio of flow at the operating condition to.flow 
developed by the pump at best efficiency 

2. Ns in the table is specific speed, as defined in ANSI/HI 1.1 - 1.6 

3. K for pumps with specific speeds between 2000 and 3500 shall he 
established by a straight line interpolationfi'om the above values. 
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4. Kfor pumps with spectfzc speeds greater than 3500 shall be established 
by a straight line extrapolation from the above values. The manufacturer 
is at liberty to use dfffering values of Kfrom that above so long as they 
are greater than those listed in the table. Under no circumstances will 
lesser values of K be acceptable. 

Head (psi) developed by the pump at any specified duty point, including 
operating conditions within the envelope of conditions specified 

Mean impeller diameter, inches 

Impeller width, inches, at discharge, including shrouds 

Impeller weight with wearing ring, pounds (W = 0 if vertical pump) 

Radial loads calculated in accordance with the above procedure shall be used for 
bearing life calculations as required under paragraph ll 175-1.9E.5. 

Flexural stress calculations shall be based upon the loading criteria specified above and 
shall be incorporated into the combined stress calculations specified under paragraph 
l ll 75-l.9E.3. 

b. Impeller between Bearings Pumps: Shaft deflection for single volute pumps 
with the impeller mounted between bearings such as for split case centrifugal 
pumps shall be calculated in accordance with the following formula: 

Where: 

Amax 

R 

L 

_ (RJ(3L2 -4x2
) 

~max 
48EI 

deflection, inches, at the face (impeller side) of the shaft seal 

radial force, as defined above 

distance between bearings, inches 

E = modulus of elasticity for the shaft material, as defined above 

I = shaft moment of inertia at the bearings, inches4 

x distance between bearing and seal face (impeller side), inches 

4. Reference Documents: The Corbo and Malanoski documents referenced in 
paragraphs 11175-1.lOD.l and 11175-1.lOD.2. are available from the City of San 
Diego, Metropolitan Wastewater Department, on an as-needed basis, to those with the 
need to know as detennined by the CITY: 

a. Corbo and Malanoski, 1996 
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From Proceedings of the 25th Turbomachinery 
Symposium, Turbomachinery Laboratory, Texas 
A & M University, College Station, TX, pp.189-
222, 1996. 

b. Corbo and Malanoski, 1998 Pump Rotordynamics Made Simple. From 
Proceedings of the 15th International Pump 
Users Symposium, Turbomachinery Laboratory, 
Texas A & M University, College Station, TX, 
pp.167-204, 1998. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. General: Pumping equipment shall comply with this Section, the detailed pump 
specification, and Section 11000. In addition, the pump manufacturer and the pump 
manufacturing site shall be certified under ISO 9001. Evidence of the required certifications 
shall be included with the initial submittal under paragraph 11175-1.4. For additional LT & 
HT Cooling System information, see Appendix A3 for reference. 

B. Combinations of Equipment: Pumping equipment shall be new and shall incorporate all 
necessary mechanisms, couplings, electric motor and drives, shafts, appurtenances, and 
mounting. 

C. Tools: Tools shall comply with Section 11000 and shall include one pressure grease gun for 
each type of grease required for pumps and motors. 

D. Spare Parts: Spare parts shall include for each pump 1 complete sets of seals, packing, 
gaskets, nuts, bolts, washers, wear rings, lantern ring removal tools, and a set of spare 
bearings as well as all parts indicated in the detailed pump specifications. 

E. Nameplates: Nameplates shall comply with Section 11000 and shall indicate rated head and 
flow, impeller size and pump speed. Flywheel nameplates shall include manufacturer, serial 
number, model, weight, and moment of inertia. 

F. Jacket Water Cooling Loop Pumps: The jacket water cooling loop pumps (high 
temperature) shall be single stage vertical in-line pumps and shall be constructed out of 
materials that function appropriately with process fluid temperatures up to 200F0

• A 
combination of two (2) duty pumps and one (1) emergency pump is required for the jacket 
water cooling loop. The contractor shall provide one (1) spare duty pump and one (1) spare 
emergency pump. The pumps are as follows: 

PUMP 
FUNCTION 

TAG# 

PMP-795 DUTY 

PMP-796 DUTY 

PMP-797 EMERGENCY 
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The above listed jacket water cooling loop pumps shall conform to the following 
requirements based on their function: 

SINGLE PUMP SINGLE PUMP 
MAX OPERATING POINT 1 OPERATING POINT 2 MOTOR NOMINAL 

~ MAX DRIVER SPEED 
SHUTOFF 

HEAD MIN @ MIN MIN @ 
{HP) {RPM) 

(FT) FLOWRATE TOH EFF, FLOWRATE TOH 

(GPM) (FT) (%) (GPM) (FT) 

3 8 VFD 1150 49 350 42 77 500 29 

2 100 VFD 1775 136 1000 128 61 1800 112 

1. In addition to the table above, the jacket water cooling loop pumps must comply with 
the following: 

a. When two (2) duty pumps are operating in parallel: must meet a m1nnnu111 
Flowrate of 700 GPM at 42-ft ofTDH with a minin1u111 efficiency of70% 

G. Auxiliary Water Cooling Loo1l Pumps: The auxiliaiy water cooling loop pumps 

z 
0.. 0 
::.1: -
::> b 
0.. z 

::> 
u. 

JOCKEY 

DUTY 

(low temperature) shall be single stage vertical in-line split coupled pumps a11d shall be 
constructed out of materials that function appropriately with process fluid temperatures up to 
200F°. A combination of one (1) jockey pump and three (3) duty pumps is required for the 
auxiliary water cooling loop. The required pumps are as follows: 

PUMP 
FUNCTION DESCRIPTION 

TAG# 

PMP-791 JOCKEY LT COOLING JOCKEY PUMP NO. 1 

PMP-792 DUTY LT COOLING DUTY PUMP NO. 2 

PMP-793 DUTY LT COOLING DUTY PUMP NO. 3 

PMP-794 DUTY LT COOLING DUTY PUMP NO. 4 

The above listed auxilimy water cooling loop pumps shall confonn to the following 
requirements based on their function: 

SINGLE PUMP SINGLE PUMP 
MAX OPERATING POINT 1 OPERATING POINT 2 MOTOR NOMINAL 

~ MAX DRIVER SPEED 
SHUTOFF 

HEAD 
MIN @ MIN MIN @ 

(HP) (RPM) 
{FT) FLOWRATE TOH EFF. FLOWRATE TDH 

(GPM) (FT) (%) (GPM) (FT) 

1 1 VFD 690 10 150 12.5 65 400 8 

3 8 VFD 1150 49 350 42 77 500 29 

1. In addition to the table above, the pumps must comply with the following: 

a. When two (2) duty pumps are operating in parallel: must meet a mmnmun 
Flowrate of 700 GPM at 42-ft of TDH with a minimum efficiency of 60% 
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b. When three (3) duty pumps are operating in parallel: must meet a minimum 
Flowrate of 1100 GPM at 41-ft of TDH with a minimum efficiency of 60% 

H. Drive 

1. Each pump shall be provided with a vertical solid shaft, premium efficiency, high 
thrust, 460 volt, 3 phase, 60-hertz heavy duty, inverter duty electric motor. Each 
electric motor shall be designed to accept the total, unbalanced thrust imposed by the 
pump. 

2.2 MATERIALS 

A. General: Materials used in the pumping equipment shall be suitable for the intended 
application and shall be free from defects. Materials of construction specified under the 
individual pum1> sections take precedence. Materials of construction not specified in the 
individual pump sections shall conform to the requirements listed below. However, 
where the individual pump sections and this Section are silent with respect to materials 
of construction of any component, material selection shall follow the requirements of 
Table H-1, API 610, Materials Class 1-1. 

1. Cast Iron: Close-grained gray cast iron conforming to ASTM A 48, with 2 to 3 percent 
nickel added to the cast irnn for raw sewage, wastewater and sludge applications. 
Pressure class shall be suitable for the application but shall be not less than Class 30 for 
pumps 4-inch and larger. 

2. Ductile Iron (where indicated): ASTM A 395. 

3. Pressure Casings, Inner Casing Parts such as Bowls, Diffusers and Dia1>hragms, 
and Impellers: Cast iron confonning to the requirements of API 610, Materials Class 
I-1 and paragraph 2.2A. l above. 

4. Stainless Steel Pump Impellers (where indicated): Cast Type 316 stainless steel 
conforming to API 610, Materials Class S-8. 

5. Bronze Pump Impellers (where indicated): ASTM B 62 or ASTM B 584. 

6. Pump Shafts: Stainless steel, Type 316 unless higher strength is required. 

7. All shaft sleeves for packed boxes, fretting seals and inter-stage seals shall be Type 316 
stainless steel confonning to API 610, Materials Class S-8 requirements. 

8. Miscellaneous Stainless Steel Parts: Type 316 except Type 304 in septic enviromnents. 

9. Internal Fastener Parts of All Types in Wetted Areas: Type 316 stainless steel 
confonning to API 610, Materials Class S-5. 

10. Discharge Heads and Suction Cans: Carbon steel confonning to the requirements of 
API 610, Materials Class I-1. 

11. Anchor Bolts, Nuts and Washers: Materials shall be as specified in paragraph 
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11000-2.20. 

B. General Quality: Details of manufacture and assembly of equipment furnished under the 
individual pump sections and this Section shall follow the requirements of API 610 with 
respect to the following features (paragraph references, API 610): 

1. Alignment aids (paragraph 2.1.24). 

2. Removal of rotating element (paragraph 2.1.25). 

3. Jackscrews for assistance in alignment on all base-plates and equipment supports 
(paragraph 5.3. 7.3.4). 

4. Castings (paragraph 2.11.2). 

5. Welding (paragraph 2.11.3). 

C. Wearing Rings: Unless otherwise specified, centrifugal and axial flow pumps shall be fitted 
with both stationary and rotating wearing rings. Wearing rings shall be of hard faced Type 
316 stainless steel and shall conform to the requirements of API 610, paragraph 2.6.2, 
Material class S-8. Maximum wearing ring clearances shall not exceed 150 percent of the 
values stated in Table 2-2, API 610. Provisions shall be made for adjustment of wearing ring 
clearance via adjusting screws and shims in the back head design. L-form wearing rings are 
not acceptable for wastewater, sewage, stormwater, thickener overflow, mixed sludge, 
digester circulation, digested sludge, waste activated sludge, return activated sludge or 
primary effluent pumping service. Wearing rings shall be the axial type with a wear 
allowance of 0.25 inches minimum. Minimum wearing ring hardness on the rotating ring 
shall be 350 (BHN), with the stationary ring not less than 100 hardness points greater. 

D. Spacer Coul}ling: Horizontal pump and electric motor shall be connected with a flexible 
coupling which will not transmit backlash. The coupling shall be selected to provide 
sufficient gap between the pump and motor shafts to allow complete withdrawal and removal 
of the pump backhead, frame and rotor without disturbing the motor when the coupling is 
removed. Couplings shall comply with paragraph 11000-2.6. 

E. Protective Coatings: Pumps shall be protected with coatings as specified in Section 09800, 
unless otherwise specified in the individual equipment specifications. 

F. Pump Construction: Construction of vertical in-line split coupled pumps shall confo1111 to 
the following requirements: 

ASTM A-48 Cast-iron, internal surface enamel 

Casing 
coated. The exterior surfaces shall be coated with 8 
mils of epoxy. Coating shall be in accordance with 
Section 09800, Protective Coating. 

Impeller 
ASTM B584 Bronze statically and dynamically 
balanced. 

Shaft ASTM A582 Stainless Steel Type 416 
Case Wearing Rings ASTM B62 Bronze 
Bushing Carbon Graphite Matrix 
Sleeve ASTM B62 Bronze 
Bracket ASTM A48 Cast Iron 
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Mechanical Seal John Crane or anoroved equal 
Washer Carbon 
Seat Ni-Resist 
Elastomer Buna-N 
Metal Parts 303 ss 
Spring 303 ss 

4-piece, heavy-duty spacer coupling, with 
registered fit, (for vertical turbine type pumps 

Motor Shaft Coupling coupling shall be adjustable to allow for impeller 
adjustment for solid shaft motors), with 316 
stainless steel cap screws, bolts and nuts. 
Close tolerance sleeve type with length min 2-1/2 

Bottom Bearing times shaft diameter, pem1anently grease 
lubricated. 

Fasteners, Nuts, Bolts 316 Stainless Steel 
and Washers 

2.3 ACCESSORIES 

A. Solenoid Valves: Pumps shall include solenoid valves at the inlet of water, oil lubrication, 
and cooling water connections. Solenoid valves shall be continuous time rated for the voltage 
and service conditions indicated. 

B. Pressure Gauges: Pressure gauges shall be installed at pump suction and discharge lines 
except sump pumps. Pressure gauges shall comply with Section 15034 and shall be mounted 
at a location selected to minimize the effect of vibrations. 

C. Pump Suctions: Compound gauges shall be installed at pump suctions and. where subject to 
shock or vibrations, the pressure gauges shall be wall-mounted or attached to Type 316 
stainless steel challllel floor stands located where they will not impede pump maintenance 
access and connected to the pump by means of flexible connectors. 

D. Variable Stleed Drives: Where indicated, variable speed drives, drive motors, speed control 
equipment, and accessories shall comply with Division 16. 

E. Local Control Panels: The NEMA rating of local control panels shall comply with the area 
designations of Section 16050, unless indicated otherwise. 

F. Lifting Eyes: Pumps and nozzles shall be provided with lifting eyes to permit removal 
and/or disassembly. 

2.4 PUMP REQUIREMENTS 

A Pumps shall comply with the following: 

1. Lubrication: Except as otherwise indicated, line shaft bearings of vertical turbine 
mixed flow, and propeller pumps shall be utility water-lubricated and deep-well pumps 
and pumps with enclosed line shafts shall have fresh water- or oil-lubricated bearings 
and seals. 
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2. Handholes: Hand.holes, where applicable, on pump casings shall be designed to 
follow the contours of the casing to avoid any obstructions in the water passage. 

3. Umbrellas: For colunm pumps, the inlet wet well design is based upon the geometric 
relationships described in ANSI/HI 9.8, and a bell intake velocity of 5.5 fps shall be 
assumed. If the bell intake velocity for a proposed pump will exceed 5 .5 fps, the 
CONTRACTOR shall require the pump manufacturer to furnish an umbrella fitted to 
the pump inlet bell that will effectively reduce the intake velocity to 5.5 fps, at no 
additional cost to the OWNER. 

4. Drains: Gland seals, air valves, and cooling water drains, and drains from variable 
speed drive equipment shall be piped to the nearest floor drain, with galvanized steel 
pipe or copper tube; an air separation complying with the Uniform Plumbing Code 
shall be provided. 

5. Grease Lubrication: Unless otherwise specified, all vertical propeller, mixed-flow, 
and turbine pumps, (other than deep well pumps), shall be equipped with a stainless 
steel tube designed for lubrication of bottom bearing. 

6. Stuffing Boxes: Where shaft packing is indicated, stuffing boxes shall be tapped to 
permit introduction of seal liquid and shall hold a minimum of five rows of packing. 
Stuffing boxes shall be face attached. Stuffing box and shaft shall be suitable for field 
installation, without machining or other modifications, of the mechanical seal indicated 
for the applicable pump and operating conditions. 

Unless otherwise indicated, lantern rings shall be bronze, packing shall be die-molded 
packing rings of non-asbestos material suitable for the intended service and as 
recommended by the manufacturer, and glands shall be bronze, two piece split 
construction. Lantern rings shall be of two-piece construction and shall be provided 
with tapped holes to facilitate removal. Lantern rings shall be drilled and tapped 1/4 
NC-20. Threaded lantern ring removal tools shall be provided with spare parts for each 
pump. Seals shall be flushed with utility water cleaned by means of a solids separator, 
or with process water. Except as otherwise indicated, the packing material shall be 
interlaced Teflon braiding, containing 50 percent ultra fine graphite impregnation 
complying with the following: 

Shaft speeds 
Temperature 
pH range 

up to 2500 fpm 
up to 500 degrees F 
1 to 14 

7. Mechanical Seals: Shafts for pumps shall have a single cartridge type mechanical seal 
cooled by product water routed from the backhead area into the stuffing box though a 
machined clearance. Pump/impeller shall be designed to provide positive pressure 
above atmospheric to the stuffing box area to allow seal flush line to function. 
Stationary po1iion of the seals shall have stainless steel construction. Rotating faces of 
the seal shall be of silicon carbide against carbon. Seal shall be manufactured by AES 
Engineering -C.U.R.C. Type, or Chesterton 155, no exceptions. The seals shall be 
constructed to allow rebuilding of the seal utilizing repair parts. 

B. Bearing Temperatures: Where possible, the bearing temperature at the worst loading 
condition and ambient temperature shall not exceed 150 degrees F. Where this is not 
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possible, all exposed bearings shall be effectively shielded with permanent metal safety 
guards to prevent accidental contact by operators. 

2.5 SOLE PLATES FOR VERTICAL CENTRIFUGAL AND AXIAL FLOW PUMPS 

A. Sole plates for vertical column type pumps and separately mounted vertical pumps, shall be 
designed to be installed on the concrete foundation curbs shown and shall be milled flat to 
within 0.002-inch per foot in all directions on the face mating with the pump support. Prior 
to milling, sole plates shall have the words "THIS SIDE DOWN' permanently affixed to the 
underside using welding rod material. Unless otherwise specified, sole plates shall comply 
with Section 11002. 

2.6 BASEPLATES AND DRIVE UN1T SUPPORTS 

A. Base-plates for horizontal pumps shall be fabricated and finished in accordance with 
paragraph 3.3, API 610. All base-plates shall be designed for grouting on the housekeeping 
pads specified. 

B. Drive unit supports for separately mounted vertical pump drives shall be of fabricated steel, 
ASTM A36. Drive unit supports shall be designed to span an opening in the floor sufficient 
to allow removal for the complete pump. Rolled steel beams shall be provided to stiffen the 
support and a fabricated steel drive unit support pedestal with a plate milled flat within two 
light bands shall be provided to mate with the drive enclosure. The support shall be designed 
to be supported on a sole plate embedded in a housekeeping pad at the edges of the floor 
opening or as indicated. Other details for the drive unit support shall be as indicated. 

C. Unless otherwise specified, base plates and drive unit supports shall comply with Section 
11002. 

2.7 BALANCE 

A. Balancing for centrifugal and axial flow pumps with nozzle sizes 6 inches in diameter and 
greater shall confonn to the requirements set fo1th in API 610, paragraph 2.8.4.1. All balance 
logs, certified correct and signed by an officer of the manufacturing corporation and 
notarized, shall be included in the Owner's Manual. 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. Installation shall comply with Section 11000, the requirements of this Section, and the 
requirements of the detailed pump specifications. Equipment with pump nozzle sizes 12 
inches in diameter and greater shall be installed under the presence of a factory authorized 
installation specialist or specialists. Under no circumstances shall any installation procedures 
take place without the installation specialists present. Equipment and anchor bolt installation 
procedures shall confonn to the requirements of Section 11002. 

3.2 SOLE PLATES 

A. Sole plates, if provided as required by this Section or where required by the equipment 
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manufacturer's recommendation, or any section referencing this section, shall be leveled in 
the presence of a factory authorized installation specialist to a maximum tolerance of 0.002-
inches/foot in all directions. Where the equipment manufacturer requires more stringent 
tolerances, those tolerances shall prevail. 

3.3 ALIGNMENT 

A. Equipment furnished under this Section and any referencing section shall be aligned as 
specified in Section 11005. 

3.4 TESTING 

A. Field testing shall be performed as specified in Part 1 of this Section. Testing also shall 
confonn to the requirements of paragraph l l000-l.7A. For all units with variable speed 
drives and any unit with pump nozzle size 12 inches in diameter and greater, the testing 
procedure shall be a plan developed jointly by the CONTRACTOR and the equipment 
manufacturer to demonstrate performance of each item of equipment at all specified 
operating conditions. 

3.5 VIBRATION 

A. Vibration of installed pumps shall be measured in accordance with ISO 10816 for all pumps 
with variable speed drives and pumps with shaft power requirements 50 horsepower and 
greater. An independent testing laboratory specializing in this work, retained by the 
CONTRACTOR but acceptable to the CONSTRUCTION MANAGER, shall perform the 
measurements and shall submit the results directly to the CONSTRUCTION MANAGER. 
RMS vibration velocity on any component when the pump is operating at any specified 
continuous duty operating condition shall not exceed the limits established for the 
appropriate machine by Tables 2-5 and 2-6 in API 610. Vibration limits for pumps used 
for wastewater, grit, and sludge service shall be 150 percent of that established in the 
referenced tables. For all other installed pumps, vibration at the specified continuous duty 
operating conditions shall be measured by the independent testing laboratory noted above, 
and shall not exceed the limits specified in Section 11020. Vibration measurement results 
shall be included in the Owner's Manual. 
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3 .6 TRAINING 

A. Training shall conform to the requirements of paragraph 11000-l.7B and the individual 
equipment specifications. Unless otherwise indicated, the training requirement is waived for 
constant speed pumping equipment with nozzle sizes 4 inches in diameter and smaller and for 
all centrifugal and axial flow pumps with connected power requirements IO horsepower and 
less. The training session for maintenance personnel shall include complete field and shop 
disassembly and subsequent reassembly of one complete pumping unit selected by the 
CONSTRUCTION MANAGER. 

** END OF SECTION ** 
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PART 1 - GENERAL 

1.1 SCOPE 

SECTION 11301 
DIESEL FUEL SYSTEMS 

A. This section specifies the requirements for protected outdoor aboveground storage tank 
(AST) and day tanks used for the Engine Generator specified in Section 11501, Diesel 
Fuel Engine-Generator, as well as all ancillary diesel fuel systems. The scope includes 
one outdoor 20,000-gallon diesel storage tank with ground level fill systems, transfer 
pumps, and fuel polishing systems and two indoor 330-gallon day tanks with return 
pumps. 

B. Not all the Contract requirements are shown in the Contract Drawings. Contractor shall 
procure and pay for any required construction permits as well as provide, furnish, install, 
and comply with all the requirements per the San Diego Fire Prevention 
Bureau/Teclmical Services for: 

1. Gen Set Requirements Outside Location CFC 2013. 
2. Requirements for Above Ground Tanks(s), Building Service Generators, and Fire 

Pumps for Inside of Building. CFC-2013. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other 
Sections of the Specifications, not referenced below, shall also apply to the extent 
required for proper perfonnance of this WORK. 

1. Section O 1640 Seismic Design of Equipment and Equipment Anchorage 
2. Section 05500 Miscellaneous Metalwork 
3. Section 09800 Protective Coating 
4. Section 11002 Equipment Supports, Grouting and Installation 
5. Section 11301 Appendix A- San Diego Fire Prevention Bureau/Technical 

Services: Gen Set Requirements Outside Location CFC 2013 
6. Section 11301 Appendix B - San Diego Fire Prevention Bureau/Technical 

Services: Requirements for Above Ground Tanks(s), Building Service 
Generators, and Fire Pumps for Inside of Building. CFC-2013 

7. Section 13350 Co1mnissioning 
8. Division 15 Mechanical, as applicable 
9. Division 16 Electrical, as applicable 

1.3 REFERENCES 

A. General 

1. The publications listed below form a part of this Specification to the extent 
referenced. 

2. Where a date is given for reference standards, that edition shall be used. Where no 
date is given for reference standards, the latest edition available on the date of the 
Notice Inviting Bids shall be used. 

B. American Society for Testing and Materials (ASTM) 

1. ASTM A36, Standard Specification for Carbon Structural Steel 
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2. ASTM A53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc­
Coated, Welded and Seamless 

3. ASTM Al 79, Standard Specification for Sean1less Cold-Drawn Low-Carbon Steel 
Heat-Exchanger and Condenser Tubes 

4. ASTM AlOl l, Specification for Steel, Sheet and Strip, Hot-Rolled, Carbon, 
Structural, High-Strength Low-Alloy and High-Strength Low-Alloy with Improved 
Fonnability 

C. California Building Standards Commission 

1. California Building Code (CBC) 

2. California Fire Code (CFC) 

D. National Fire Protection Association (NFPA) 

1. NFP A 30- Flammable and Combustible Liquids Code, 

E. Unifonn Fire Code (UFC) 

F. Southwest Research Institute (SwRI) 

1. SwRI Standards 95-03 and 93-01 - Testing Requirements for Protected 
Aboveground Flammable Liquid/Fuel Storage Tanks 

G. Underwriters Laboratories Inc (UL) 

1. UL 142 - Steel Aboveground Tanks for Flammable and Combustible Liquids 

2. UL 2085 - Protected Aboveground Tanks for Flammable and Combustible Liquids 

1.4 QUALITY 

A. In order to establish minimum standards of fabrication and welding quality the tank(s), 
their protection systems, and their insulation systems shall be produced only by a 
manufacturer that possesses a current Certificate of Authorization for fabricated steel 
vessels from the American Society of Mechanical Engineers. 

1.5 SUBMITT ALS 

A. Submittals shall be submitted and approved prior to construction. The Contractor shall 
provide three (3) sets of submittals including manufacturer's product data sheets, 
installation instructions, certificates of compliance with testing requirements, engineering 
data, and equipment specifications. 

1. Design of seismic restraints and anchorage calculations shall conform to Section 
01640, "Seismic Design of Equipment and Equipment Anchorage". 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. All materials and equipment used in this project shall be new and shall meet or exceed 
the following specifications. 

B. All products shall be acceptable to the City of San Diego Fire Department. 

C. Tank monitoring systems shall have the items as shown in the P&ID's in the Contract 
Documents. 
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2.2 STEEL PLATE 

A. All steel plate used in the construction of the protected aboveground storage tank and 
related accessories shall conform to ASTM A36. 

2.3 STEEL SHEET 

A. All steel sheets used in the construction of the protected AST and related accessories 
shall conform to ASTM Al O 11 Grade 33. 

2.4 PIPE and TUBING 

A. All pipe used in the construction of the protected AST and related accessories shall 
confonn to ASTM A53 Grade B. All tubing used in the construction of the protected 
AST and related accessories shall confonn to ASTM Al 79. All couplings, unions, 
elbows, tees, and fittings used in the construction of the protected AST and related 
accessories shall conform to the ASTM standards appropriate for the pipe or tubing being 
connected 

2.5 TANK EQUIPMENT. 

A. The equipment that is used on the tank as part of its listing requirements or as part of the 
fuel transfer or storage systems shall meet the following requirements: 

1. All equipment installed on the tank shall be designed for use in fuel storage and 
transfer systems and shall be compatible with other tank components and with the 
fuel to be stored. 

2. Except for the fuel filters, all equipment that is part of the tank pumping system shall 
be UL Listed for use with flammable and combustible liquids. 

2.6 PROTECTED ABOVEGROUND STORAGE TANK 

A. The protected aboveground storage tank shall be constructed with materials conforming 
to the specifications above and the entire assembly shall be listed by a nationally 
recognized testing laboratory. The protected aboveground storage tank shall be 
constructed by a manufacturer that has been regularly engaged in the manufacture of UL 
Listed Steel Aboveground Tanks for Flammable and Combustible Liquids for not less 
than three years and that has constructed at least five tanks of equal or greater capacity 
within the last five years. 

B. The aboveground storage tank shall be 20,000-gallon double-walled diesel compatible, 
with a 3-inch minimum annular space. The annular space shall be filled with an isolating 
material, meeting Uniform Fire Code Appendix IIF for Heat, Ballistics and Impact 
Protection. 

C. The primary tank shall be constructed of steel plate not less than 1/4" for tanks with a 
total capacity over 4,000 gallons. However, in no case shall the tank be thinner than 
specified by UL Standard 142. 

D. Tank shall be tested and labeled to UL 2085, "Multi-Hazard SwRI 95-03", or UFC 
Standard SwRI 93-01, or equivalent that is acceptable to California Certified Unified 
Program Agency (Cal CUP A). 

E. The tank shall be provided with a CARB-certified spill bucket. 

F. Overfill protection shall be provided by automatic shutoff valve at 90 percent capacity. 
The device must be capable of stopping fuel flow under delivery conditions of 50 gpm at 
100 psi; devices that only limit flow are not acceptable. The automatic shutoff device 
shall be the F -30 valve as manufactured by Clay & Bailey, or approved equal. 

G. Tank shall have level indicator and an overfill alann, both local and remote, which shall 
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be activated by a float-switch set at 85 percent capacity. 

H. The tank shall be provided with a mechanical clock gauge for measuring liquid level. 
Gauge shall be aluminum construction with stainless steel float and cable. 

I. The tank shall be provided with instrumentation and control as shown on the P&ID. 

J. The protected tank assembly shall be constructed with integral supports that provide the 
capability to rigidly anchor the tank to its concrete foundation for resistance to seismic 
loads. 

K. Except for the vent riser pipes, and access assembly if any, the tank shall be completely 
fabricated and assembled at the manufacturer's facility. 

L. Provide signs for filling connection and filling level. 

M. The tank shall be manufactured by Fireguard, Modern Welding Company Inc., or 
approved equal. 

2. 7 FUEL STORAGE SUBMERSIBLE SUPPLY PUMPS 

A. The tank shall be provided with two submersible centrifugal-type fuel transfer pumps. 
The tank shall also be provided with an anti-siphon system to prevent the tank contents 
from siphoning through the submersible pump. The manufacturer shall size the pumps 
based on the actual proposed installation. 

B. The pumps shall be provided with instrumentation and control as shown on the P&ID. 

C. The entire pumping assembly shall have UL Listing and shall meet all requirements of 
UL Standard UL 79. 

D. The pump discharge head and manifold assembly shall be manufactured from ASTM 
A48 Class 25 gray iron. 

E. The pump shall be manufactured to proper length as detennined by the Storage Tank 
manufacturer. 

F. The pump motor shall have a then11al over-current overload protector with automatic 
reset. 

G. The pump motor assembly shall be clearly marked with pertinent information including 
model, horsepower, voltage, phase, and manufacturer. 

H. The pump shall have an air/vapor eliminator system that returns air or vapors to the 
storage tank through a tube. 

I. Pump shall be manufactured by FE Petro Inc., or approved manufacturer. 

2.8 DAYTANKS 

A. Applies to TNK-312 and TNK-314. 

B. The day tank shall be constrncted with materials confom1ing to the specifications above 
and the entire assembly shall be listed by a nationally recognized testing laboratory. The 
day tank shall be constructed by a manufacturer that has been regularly engaged in the 
manufacture of UL 508 Listed Systems for not less than three years and that have 
constructed at least five tanks of equal or greater capacity within the last five years. 

C. The day tanks shall be 330-gallons each, double-walled diesel compatible, with 150% of 
capacity rnpture basin. 

D. The primary tank shall be constructed of steel plate not less than specified by UL 
Standard 142. 
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E. The tank shall be provided with instrumentation a:tid control as shown on the P&ID. 

F. Control panel shall have an explosion proof type enclosure and shall be provided with 
accessories as shown in the P &ID. 

G. The protected tank assembly shall be constructed with integral supports that provide the 
capability to rigidly anchor the tank to its concrete foundation for resistance to seismic 
loads. 

H. Except for the vent riser pipes, and access assembly if any, the tank shall be completely 
fabricated and assembled at the manufacturer's facility. 

I. The System shall have an Electronic Control Module (ECM) providing state-of-the-art 
control of the day tank system. The ECM shall be UL Listed, have self-diagnostic, and 
features a single sensor for all functions. Standard Features: 

1. UL 508 Listed 

2. Operates on standard 120 VAC, 1 phase system, 50/60 Hz 

3. LED indicators for all functions 

4. Fuel level sensor 

5. Motor control relay w/ LED signal, rated up to 1/2 HP 

6. High and low fuel level warnings 

7. Critical low fuel level warning for engine shutoff 

8. Fuel-in-rupture-basin warning interface 

9. ECM functional signal 

10. Manual control with On/Off & Test buttons 

11. Secure internal test button for testing warning 

12. LEDs and remote annunciation of warnings 

13. ECM shall provide continuous Smart System checks for abnonnal signal 

14. Steady green - system is operating correctly 

15. Flashing green - problem, system needs to be checked 

16. Local and Remote contact points 

J. The tank shall be manufactured by Tramont, or approved equal. 

2.9 DAYTANKRETURNPUMPS 

A. The transfer pump shall be a high lift gear pump, I phase, 115 V AC, 60 Hz thermally 
protected motor, c-mount. 

B. The pumps shall be provided with instrumentation and control as shown on the P&ID. 

C. The pump motor assembly shall be clearly marked with pertinent information including 
model, horsepower, voltage, phase, and manufacturer. 

D. The pumps shall be provided by the day tank manufacturer. 

2.1 O FUEL POLISHING SYSTEM 

A. Manufacturer: Subject to compliance with requirements, provide product by the 
following: Algae-X International (AXI) or approved equal. 
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B. Description: Stand-alone, factory complete, automated, programmable, Green Clean 
Institute Ce1tified, fuel filtration, optimization and maintenance system shall be provided 
for each diesel fuel storage tank to optimize and maintain the condition of fuel stored in 
that tank. The system shall be capable of eliminating microbial contamination and . 
removing water, sediment and particulate to comply with ASTM D975 (Standard 

· Specification for Diesel Fuel Oils). 

1. Enclosure: All system components shall be contained within a powder coated or 
stainless steel, weatherproof, outdoor NEMA / UL 50 Type 4 listed enclosure with 
appropriate ventilation. Hinged front doors shall be equipped with quarter-turn key 
lockable handle. Fluid containment area with leak detection shall be an integral 
component of the enclosure. Literature pocket inside enclosure and external 
enclosure brackets for wall or rack mounting to be included. 

2. Plumbing: System shall be furnished with shutoff ball valves on the fuel inlet and 
fuel outlet for easy filter / water separator maintenance. A see-through flow indicator 
shall be installed to monitor fuel flow and flow rate, both visually and also via the 
PLC controller. Above mentioned components shall be located within the enclosure. 
Internal plumbing will be primarily executed in stainless steel. 

3. Installation: System shall provide male pipe connections protruding from the 
enclosure for customer plumbing connection. System shall be located as close as 
possible to designated fuel tank. The system's fuel supply and discharge lines shall 
be independent and separate from other fuel lines, with the supply line originating at 
the lowest point at the bottom of the tank and the discharge line as far away as 
possible from the supply line. 

4. Filtration/ water separation: Four stage filtration/ water separation process: 

a. Stage 1: Centrifugal water and particulate separation- with water detection 
sensor and "push and tm-n" safety drain valve. 

b. Stage 2: Primary Filtration - Coalescing elements shall be available with 
particulate filtrntion of 10 and 30 microns. 

c. Stage 3: Fuel Conditioner - to reduce the size and mass of fuel sediments which 
naturally form in fuel, and to eliminate microbial contamination thus 
eliminating the need for toxic biocides. 

d. Stage 4: Secondary Filtration - Uses (2) spin-on filter elements in parallel. 
Elements shall be identical in type and micron rating. Elements shall be 
available with particulate filtration of 1,3,10, and 25 microns, and dissolved and 
emulsified water absorbing "WB water block" filtration of 3 and IO microns. 

e. Primary filter shall be equipped with a liquid-filled compound vacuum/pressure 
gauge and secondary filter shall be equipped with at liquid-filled pressure 
gauge. 

5. Water Sensor: Shall be Watect Model 550 microcontroller-based water sensor alarm 
module to eliminate probe cotrnsion, or approved equal. 

6. Controls/ Display functions: System control features, indicator lights and 
emergency stop button shall be located on a descriptive external control panel on the 
front door of the enclosure for easy operator access. Additional alarm and system 
status infonnation shall be displayed inside system on the PLC text screen. System 
shall provide the following control and display functions via a PLC controller: 

a. Programmable Digital Timer - Memory backup to retain program memory 
during power outages. 
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b. Pump operating hour counter. 

c. Pump control switch (Auto-Off-Manual) - Weatherproof, key operated, external 
front panel access. 

d. Alarm Reset - Weatherproof pushbutton, external front panel access. 

e. Power available indicator - Green LED indicator light, external front panel 
display. 

f. Pump running indicator - Amber LED indicator light, external front panel 
display. 

g. High vacuum, high pressure, no flow, high water and leak detection alaims -
Red LED indicator lights, external front panel display. 

h. Emergency Stop mushroom-top pushbutton - Red, latching with turn to reset, 
external front panel access. 

7. Electrical enclosure / Controller: All electrical control features shall be contained 
within a separate UL 508A listed industrial control panel located within the 
mechanical enclosure. The controller shall monitor the following system alarm 
conditions: 

a. Leak in enclosure (system shutdown) 

b. Prh11ary filter high vacuum (system shutdown) 

c. Primary filter high water level (system shutdown) 

d. Secondary filter high pressure (system shutdown) 

e. Flow switch inadequate flow (system shutdown after priming delay) 

f. Motor overload (system shutdown) 

g. External system shut down input 

8. Pump: Positive displacement, internal gear, direct coupled, rotary pump with cast 
iron housing and built-in pressure relief bypass valve. Pump flow rate of 10 gallons 
per minute. 

9. Motor: UL Listed, TEFC, Thermal overload protection, continuous duty. 

C. Perfom1ance / Design Criteria: System shall be capable of filtering the entire tank 
volume with a required filtration run-time of ideally 24 hours but no more than 48 hours. 
Sufficient sediment as well as water-holding capacity should be ensured. System run-time 
requirements will vary with climate, tank-layout, fuel delive1y, refueling intervals, etc. 
and shall be adjusted in accordance with the input from pressure and vacuum gauges as 
well as water sensor. 

D. Operation: System shall provide dry contacts for trouble alann, running indication, and 
ready indication to interface with the DCS. An external shut down feature shall be 
provided to interrupt pump operation from a remote location such as a BMS. 
Additionally, the System may be remotely controlled by deactivating the PLC Controller 
timer. 

2.11 DIESEL FUEL STORAGE TANK LOCAL CONTROL PANEL 

A. Manufacturer shall be IBI Tanks or approved equal. The manufacturer shall demonstrate 
that they have provided equipment for similar installations. They shall provide two 
reference jobs. Note, control panels are custom made for each job. When contacting IBI 
Tanlc, reference MWD of Southern California Weymouth Water Treatment Plant Power 
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Systems Upgrade ORP Switchgear Building Prq_ject that utilized a control panel similar 
to what is required for this Contract. 

B. Description: The panel shall control all the functionality of the Diesel Fuel Storage 
Tank's systems such as the two supply pumps, level sensors, and leak detection. 

1. Enclosure: Shall be NEMA-4X. 

2. Manufacturer shall provide and program the PLC. 

3. Shall meet the requirements per the Contract P&IDs and Contract Documents. 

4. Panel mounted controls on the front cover shall include the minimum following 
devices: 

a. Programmable HMI display screen 

b. Storage Tanlc Low Level Light 

c. Storage Tank High Level Light 

d. Storage Ta1tlc High-high Level Light 

e. Storage Tanlc Leak Detect Light 

f. System Ready (Control Power) Light 

g. Supply Pump No.I Running Light 

h. Supply Pump No.2 Running Light 

1. Pump No. 1 LOS 

j. Pump No. 2 LOS 

k. Pun1p No. I Selector Switch: Auto/ Manual 

I. Pump No.2 Selector Switch: Auto / Manual 

111. Pump No.I Selector Switch: Run/ Stop 

n. Pump No.2 Selector Switch: Run/ Stop 

o. Solenoid Valve Selector Switch: Open/ Close (If required to integrate with the 
Automatic Fuel Port Control Panel) 

2.12 AUTOMATICFUELPORTCONTROLPANEL 

A. Manufacturer shall be Simplex or approved equal. 

B. Description: The Automatic Fuel Port Control Panel is a factory packaged system for 
control of filling operations of aboveground tanlcs that are filled from pumper trucks. The 
Automatic Fuel Port provides a ready means of ground level connection of the fill hose, 
and captures spills that may occur at the fill point during filling operations. The 
Automatic Fuel Port alerts the operator at Tank Full with filling operations locked out at 
High Level. A leak detection circuit prevents filling of leaking taitlcs. Visual and audible 
level and leak ala1111s and continuous level indication are provided. The system shall 
work as follows: 

1. Delivery truck arrives and driver proceeds to Automatic Fuel Port to make fuel 
delivery. 

2. Connect ground cable 

3. Unlock fill box and control box 

4. Turn on controller 
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5. Read fuel level in tank on level indicator gauge 

6. Connect delivery hose to hose coupling 

7. Open valve on truck 

8. Start delivery pump on truck 

9. Press Valve Open pushbutton on controller 

10. Automatic Fuel Port valve opens 

11. Fuel is delivered to tank 

12. At Tank Full level, audible and visual alarm activates and alerts driver 

13. Driver may stop delivery by pressing the Valve Close pi1shbutton and proceed to 
step #16 

14. Driver tops off to Tank Full 

15. At High Level, audible and visual alarm activates and Automatic Fuel Port valve 
closes (valve may not be reopened) 

16. Stop fill pump 

17. Drain deli very hose 

18. Close truck valve 

19. Disconnect delivery hose from Automatic Fuel Port 

20. Turn controller off 

21. Close and lock Automatic Fuel Port doors 

C. Controller 

1. Level transmitter for installation in 2" tank fitting minimum 

2. Digital level indicator scaled in percent level 

3. Tan1c Full visual alann 

4. High Level visual alarm 

5. Tan1c leak alarm 

6. Audible alan11 horn activated by alarms above 

7. Power available indicator 

8. Control power On-Off switch 

9. Valve Open/Close push-buttons 

10. Type 3R enclosure (fuel oil version) 

D. 120VAC control power shall be provide by the adjacent mounted Diesel Fuel Storage 
Tan1c Local Control Panel. 

E. Shall be provided with a minimum 5-gallon effective spill containment bucket. 

F. Shall also include the following: 

1. Freestanding, pad or tank mountable, weatherproof and lockable enclosure 

2. Quick disconnect hose coupling with dust plug 

3. Check valve 
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4. Electrically operated shutoff valve 

5. Automatic controller, described below 

6. Hand pump for spill contaimnent, with shutoff and check valve 

7. Ground stud 

2.13 TANK TESTING 

A. The protected tank assembly shall be constructed in accordance with a design that has 
been tested by a nationally recognized laboratory and is listed to maintain the primary 
tank average temperature rise below 260°F and the primary tank maximum temperature 
below 400°F after 4 hours of exposure to a 2000°F oven. 

B. The protected tank assembly shall be constructed in accordance with a design that has 
been tested by a nationally recognized laboratory and is listed to provide resistance, 
immediately after successful completion of the oven test specified in above, to 
impingement by the hose stream specified in UBC Standard 43-1 without penetration of 
the primary tank. 

C. The protected tank assembly shall be constructed in accordance with a design that has 
been tested by a nationally recognized laboratory and is listed to meet or exceed, after 
successful completion of the hose stream test specified in above, the bullet resistance 
specifications in Uniform Fire Code without penetration of the primary tank. 

D. The protected taiik assembly shall be constructed in accordance with a design that has 
been tested by a nationally recognized laboratory and is listed to provide resistance, after 
successful completion of the bullet resistance test specified above, to an impact of 12,000 
pounds traveling 10 mph at 18" above the ground surface without penetration of the 
primary tank. 

E. The above tests called for shall be perfonned on a single fully-assembled test tank. After 
completion of the tests the tank must pass a pressure test on the primary tank. 

2.14 TANK FITTINGS 

A. The tank shall be equipped with the appropriate cam-lock adaptors to allow leak-tight, 
vapor-tight connection from the fuel delivery truck to the tank fill port. The adaptor shall 
be securely fastened to the automatic shutoff device installed in the fill port. The adaptor 
shall be fi1rnished with a locking cap that, when installed, will make a vapor-tight seal on 
the fill p01i. 

B. The cam-lock adaptors and caps shall be designed for use with flannnable and 
combustible liquid dispensing systems and shall be as manufactured by Morrison Bros., 
or approved equal. 

2.15 TANK VENTS/PRV 

A. Normal Vents. Each compartment of the primary tank shall be equipped with vents in 
accordance with the requirements of NFP A 30 and CFC. The venting device shall be 
installed so that it exhausts above the roof. Normal vents for diesel tanks may be of the 
free flow type. 

B. Emergency Vents. The secondary containment taiik and each compartment of the primary 
tank shall be equipped with an emergency vent in accordance with NFP A 30 and CFC. 
The venting devices shall be capable of relieving the maximum required flow rate in 
accordance with CFC requirements, and shall be Enai·do Series 2000 or equal. The 
venting device shall be installed so that it exhausts above the roof. 
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C. Provide PRV s as shown on the P &ID. 

2.16 INSTRUMENTATION 

A. The instrumentation shall be as shown on the P&ID. 

2.17 STORAGE TANK MONITORING PORT 

A. The tank shall be equipped with a monitor port that may be utilized for the detection of 
leaks from the primary tank into the secondary contailllllent tank. The monitor port shall 
be a minimum of 2" steel pipe rigidly attached to the tank and suitable for manual or 
automatic electronic monitoring. 

B. The monitor port shall be furnished with a lockable cap and shall be marked to clearly 
indicate that it is not a fill port. 

2.18 STORAGE TANKACCESSORlES STAIRS 

A. An access platfonn shall be provided that meets the following minimum requirements: 

1. The access platform shall provide a working surface not smaller than 24 inches in 
width and 20 inches in length. 

2. The access platform work surface shall be above the top of the tank as shown on the 
drawing. 

3. The. design of the ladder and platform shall conform with all applicable requirements 
of OSHA and CAL/OSHA. 

4. Steel shall be hot dipped galvanized per Section 05500 and then coated per Section 
09800. 

2.19 TANK SIGNAGES 

A. Each fueling site shall be provided with warning signs prominently posted at or near the 
dispensing area. The signs shall generally be of red letters on a white backgrom1d. The 
signs shall comply with San Diego Fire Prevention Bureau/Technical Services and the 
following: 

1. Each tank shall have "Tank Fill Procedure" affixed to it at easily noticeable position. 

2. "EMERGENCY FUEL PUMP SHUTOFF" shall be prominently posted over the 
shutoff switch. If the sign is not visible from the dispenser additional signs and 
arrows shall be used to clearly identify the location of the pump shutoff switch (2" 
high, 1/4" stroke). 

3. "NO SMOKING- STOP ENGINE" (3" high, 1/2" stroke letters). 

4. "NO OPEN FLAME WITHIN 25 FEET" (3" high, 1/2" stroke letters). 

5. "DANGER- FLAMMABLE LIQUID" (3" high, 1/2" stroke letters). 

6. Each tank shall be provided with signs affixed to the tank exterior in a visible 
location. The signs shall generally be of red letters on a white background with 
minimum size as stated. The signs shall indicate the following: 

a. "NO SMOKING" on all approachable sides (3" high, 1/2" stroke). 

b. "COMBUSTIBLE LIQUID" on all approachable sides (3" high, 1/2" stroke). 

c. Warning labels conforming to NFPA 704 Hazard Labeling System on all 
approachable sides (12" square, NFPA standard style and colors). 

d. Each tank shall also be provided with a label indicating its empty lifting weight 
( l" high, 3 /16" stroke) 
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e. In addition the following labels shall be affixed to the tank exterior indicating 
the following information: 

1) "xxxx Gallons" where "xxxx" is the actual compartment capacity 

2) "Caution: This tank to contain only petroleum products" at the fill port 

3) "DIESEL" at the fill port (l" high, 3/16" stroke, red letters on white) 

4) "Fill" at the fill port 

5) "Vent" at the vent riser 

6) "Emer. Vent" at the emergency vent fitting 

7) "Monitor Tube" or "Test Well" at the monitor tube 

2.20 TANK CLEARANCE 

A The tank(s) shall be provided with minimum setback and clearances in accordance with 
California Fire Code. 

2.21 CONCRETE TANK FOUNDATION 

A Reinforced concrete foundations shall be as indicated on structural drawings. 

2.22 LOW LEVEL FILL SYSTEM 

A Each tank shall be provided with a low-level fill system. 

PART 3 - EXECUTION 

3.1 TANK FOUNDATION AND SLAB 

A A cast-in-place concrete slab that is equipped with a containment curb shall be 
constructed as indicated on the drawings, and as specified in Section 03300, "Cast-in­
Place Structural Concrete." The slab shall have a contaimnent cmb as indicated on the 
drawings. 

B. The tank shall be secured to the concrete slab with seismic restraints that meet the 
anchorage requirements specified in Section 01640, "Seismic Design of Equipment and 
Equipment Anchorage" 

3.2 TANK.INSTALLATION 

A The tank shall be installed level. After setting the tank, the Contractor shall complete all 
electrical and mechanical connections. 

B. Upon completion of installation, the system shall be operated in the presence of the 
Engineer to demonstrate that it functions properly. 

3.3 TANK PAINTING 

A Tank shall be painted per Specification Section 09800, "Protective Coating" 

3.4 FIRE EXTINGUISHER 

A 20-pound fire extinguishers (minimum rating 20A: l 20B:C) shall be provided and 
mounted in the: truck unloading concrete slab area, one located in the North Generator 
Building, and one located in the South Generator Building in accordance with the City of 
San Diego Fire Department requirements. 

3.5 COORDINATION WITH RELATED WORK 

A. The Contractor shall coordinate the timing of the final connection of the piping to the day 
tank(s) of the generator(s). 
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- END OF SECTION -
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SAN DIEGO FIRE PREVENTION BUREAU/TECHNICAL SERVICES 
Gen Set Requirements 

Outside Location CFC 2013 

General 
F 105.7.6 Construction permit required 
F 105.6.16 Operational pennit: Flammable liquids permit 
F 5704.2.9.2 Foundation and supports per CBC and NFPA 30 
F 5003.9.1 Documentation for personnel training in case of an emergency 
F 5003.4 MSDS on site 
F 5704.4.2.2 Fire Department access required 
F 5704.4.2.3 Protection against tampering required 
.F 5001.3.3.15 Emergency plan required 

Outside of Cabinet 

F 906.l (3) 

Title 19 

Title 19 

Title 19 

:F 5003.5 
F 5003.7.1 
F' 5003.7.l 
F 5703.5 
F 5703.5.2 
:F 5003.7.2 
F 5703.1 
F 5003.9.5 
F 5003.7.2 

F 5703.l 
F 5704.2.6 

P01iable fire extinguishers required (Title 19, UFC 10-1, FPB Policy 
E-90-8) 
4A 40 BC fire extinguisher for High Hazard Location 
(Article 5, Sec 565.I) 
Fire extinguishers shall not be obstructed or obscured from view 
(A1iicle 5, Sec 567i) 
Fire extinguishers; located along paths of travel & readily available 
(Article 5, Sec 567j) 
704 Placard required 
Provide "No Smoking" signs 
Provide "No Open Flame" signs 
Label or placard required for identifying the material 
Location ofwaming signs per AHJ 
Prevent or eliminate sources of ignition 
Provide adequate grounding and bonding (Trailer or Chassis) 
Prevent accumulation of static charge 
Open flame and high temperature devices shall not create a hazardous 
condition 
Heating equipment shall be of a type approved for hazardous locations 
Separation from incompatible materials required and accumulation of 
combustibles F 5003.9.8 

F' 5004.H Remove combustible materials and vegetation 25 feet from tank 
.F 5704.4.2.1 Tank shall be located in accordance with Table 5704.4.2 and 

Table 5705.3.8.2 
F 5704.2.9.2 Tanks shall be securely supported for seismic protection 

(CBC, NFPA 30) 
~' 5704.2.9.l.3 Fire protection required for supports or pilings (Elevated more than 

12 inches) 
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F 5703.4 

F 5703.6.5 
}' 5703.6.4 
]? 5703.6.4 

Secondary containment & Spill Control required/ 
1. Requires monitoring and record keeping 

Provide for corrosion protection 
Provide physical protection from vehicles (Sec 312.2) 
Guard posts requirements: 

1. Constructed of steel not less than 4 inches in diameter and concrete 
filled 

2. Spaced not more than 4 feet between posts on center 
3. Set not less than 3 feet deep in a concrete footing of not less than 

15 inch diameter 
4. Set with the top of the posts not less than 3 feet above the ground 
5. Located not less than 5 feet from the tank 

Inside Cabinet 

:F 5705.2.4 Cam Lock cmmection on Fill Port-Closed. system 
F 5704.2.7 Leak Detectim:i/Rupture Basin Alarms-Audible-
JT 907.5.2.1.1 Audible alarms-Audible alarm notification appliances shall be provided and emit 

A distinctive sound that is not to be used for any purpose. 
Average sound pressure. The audible alarm notification appliances shall provide 
a sound pressure level of 15 decibels (dBA) above the average ambient sound 
level, whkhe-v·er is greater, The minimum sound pressure levels shall be: 90 dBA 
in mechanical eqi1ipment rooms. Or install Alarm and Strobe Outside of Genset 
Cabinet 

If a Remote Annunciation Panel is involved-AHJ required to check and verify signals 
Report to the Panel. 

F 5704.2.9.6.6 Overfill prevention required (90% of capacity): 
1. Post sign "Do Not Over-Fin- Total Gallons = 124 gals" 
2. Manual gauge by gallons 
3. Electronic gauge calls for audible and visual signal-(See Audible Alanns) 

F 5704.2.9.6.2 Nom1al and emergency venting required 
F 5704.2.7.3.3 Atmospheric venting required (P/.i inch minimum) 

12 feet above ground and 5 feet from building openings/property lines, 
Over 500 gals. 

F 5704.2. 7.3.6 Emergency venting required (UL Listed) per NFP A 30, Sec 4.2.5 .2 

DO NOT F'ILL BELLY TAl~K UNTIL AFTER F'INAL INSPECTION AND 
OPERATIONAL PERMIT ISSUED BY AHJ (60 TO 500 GALS) 

BELLY TANKS > 500 GALS OR MORE, FUEL )TILL WILL BE WITNESSED BY 
AH~I, TO VERIF'Y OVERFILL PROTECTION 
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FORMS 
1. Complete and return the Hazardous Materials 

Permit Application [FPB-365] 
• Copy of contractor license and 

liability/compensation insurance. 
2. Amount of fuel required on premises for 

Emergency Generator (6 hrs) and Fire Pump: 
(Shr.)CFC-604.2.14.1.1 

• Maximum amount of fuel storage 
allowed-660 gals. In a 2 hour room. 
Over 660 gals up to 3,000 gals 
maximum- a tank or multiple tanks 
are required to be in a PAST 
tank.(E.rotected Above Ground 
~torage !ank)CFC-603.3.2.1 through 
603.3.2.5-Piping in a closed system. 

• Any Additional Generators for Stand­
By Power. Permitted amounts per 
Control Area. (Table 307.1(1)-F­
CBC)/CFC-27-Per floor Table-
2703.8.3.2-Percentage of Maximum 
Quantities Allowed. 

PLANS 

I. Plans for the aboveground storage tank(s) 
shall be submitted and approved. [CFC 
105.4.2] 

2. Provide manufacturers cut sheets for tank(s), 
pumps, piping, valves, or other related 
components. (CFC 5705.2.3 ) 

3. Aboveground storage tank(s) shall be located 
per CFC Table 5705.3.4 (1) & 5705.3.4 (2) 

4. Provide scale able site plans showing 
distanced to property lines, buildings on 
prope1iy and on adjacent properties. 

5. Show any walls used in lieu of distance, 2 hr 
minimum resistance [CFC 5003.9.8] Verf/y 
seismic and structural review by Bldg. Dept. 

6. Footings and supports shall be suitable for 
seismic zone-4. Provide P .E. stamp verifying 
design. [CFC 5704.2.7.7] 

7. Corrosion Protection required. Prov;de PE 
(Corrosion) wet stamp for design. [CFC 
5704.2.7.9] 

8. Anchoring required [CFC 5704.2.7.8] 
9. Atmospheric venting required to the outside 

[CFC 5704.2.7.3] I2'ft AFG/ IO'ft from 
Bldg Openings 

10. Emergency vent required to the outside [CFC 
5704.2.7.4] 12'ft AFG/ lO'ft from Bldg 
Openings 

11. Fire~rotection reau~·red on s!~ortsJCI:C Purr1P-,$t C!.9fh2 PglfJqs.!3etia llit;Y. ~~ Si f; Pro ~ctlO[l 
Attai:H1rl ntf', tec:Jlirllt'a1~ -;;q:«?p.,aff.Jli 1 ew onsl. 

review/permit this installation. Provide Plan 
File#. 

12. Provide approved vehicular protection. [CFC 
5703.6.4] 

13. Secondary contaimnent required. [CFC 
5703.4] 

14. Spill Control required.(5004.2.1) 
15. Leak detection/monitoring required on 

secondary containment. [CFC 5004.2.2.5] 
16. Emergency Alarm-Pull station on outside of 

room containing Diesel Tank (CFC 
5004.9,5004.10) Supervised 

17. Provide approved fire lane and approved 
water supply. [CFC 5704.2.4] [FHPS Policy 
A-00-l] Have Fire Dept. New Const. 
review/permit this installation. Provide Plan 
File#. 

PIPING 
1. Piping and sealing compound shall be 

compatible with the material and pressure 
used. [CFC 5704.6] 

2. Pipe joints shall be welded when in building. 
[CFC 5703.6.10] 

3. Leak detection required on the underground 
piping. [CFC 5704.2.11.5.2] 

4. Secondary containment required on 
underground piping. [CFC 5004.2.5] 

5. Provide 12" minimum bury on underground 
with 1% slope to monitoring.[API 1615] 

6. Approved corrosion protection required. 
[CFC 5704.2.7.9] 

7. Provide approved piping support. [CFC 
5703.6.8) 

8. Leak detection/monitoring required on 
secondary containment. [CFC 5004.2.2.5] 

9. Remote filling, outside of building, 5 'Ft from 
operable windows, doors, public access 
ways. Overfill alarms for 90% and 95% 
located at the Remote Fill (CFC 5704.2.7.5.5 
) 

10. Overfill Protection- 90% and 95% alarn1s at 
the tank location and Remote fill location. 
Electric solenoid valve installed 12" to l 8"in. 
from Remote Fill on fill pipe. Closes valve at 
95% and actuates alarm. (CFC-5704.2.9.7.6) 
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SECTION 11373- COMPRESSOR SYSTEM 

PART 1 ·• GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing base plate mounted reciprocating compressors 
complete with all necessary appurtenances and accessories including but not limited to with 
pre-filter, air dryer, after-filter, compressed air receivers, and final filter to provide a workable 
installation as indicated. 

1.2 RELATED SECTIONS 

A. The WORK of the following Section applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 09800 - Protective Coating 
2. Section 11 ooo - Equipment General Provisions 
3. Section 11020 - Vibration and Critical Speed Limitations 
4. Section 16460 - Electric Motors 

1.3 SERVICES OF MANUFACTURER 

A. Inspection, Startup, and Field Adjustment: An authorized service representative of the 
manufacturer shall visit the site for not less than one day to furnish the indicated services. 

B. Instruction of OWNER'S Personnel: The authorized service representative shall also furnish 
the indicated services for instruction of the OWNER'S personnel in the operation and 
maintenance of the equipment including step-by-step troubleshooting procedures with 
necessary test equipment for not less than one day. Instruction shall take place separately from 
inspection, startup, and field adjustment. 

PART 2 ·· PRODUCTS 

2.1 GENERAL- Compressors 

A. Operating Conditions: Compressor operating conditions shall be as follows: 

Working Pressure (psig) 
Compressor Capacity- FAD (scfm) 
Discharge pressure (psig) 
Motor size, min (hp) 
Max compressor speed (rpm) 
Minimum Ambient Air Temp (°F) 
Maximum Ambient Air Temp (°F) 

400 
15-25 
500-600 
10 • 15 
1000 - 2000 
15 
115 

B. Equipment Requirements: Base plate mounted compressors shall be of the horizontal, positive 
displacement, air-cooled, 2-stage, 2 cylinder, single acting, and lubricated type. Each 
compressor shall be provided with a manual isolating valve adjacent to the equipment. The air 
compressor piping shall include flexible connectors as shown in the contract drawings. 

C. Drive: Direct Drive via flange mounting with flexible coupling by an 6 pole, 10 hp, (1P55), 460 
volt 3 phase 60 Hz, IP55, Electric Motor suitable for indoor installation, in accordance with 
Section 16460. 
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D. Accessories: Each compressor shall be provided and installed complete with the following 
minimum accessories and all other controls and appurtenances indicated: 

1 Steel or cast-iron base plate, 
1 Set of restrained spring-type vibration isolators, 
1 Set of stainless steel anchor bolts and nuts, 
1 Intake filter-silencer, 
1 Flexible connector, stainless steel, corrugated or braided, 
1 Pressure relief valve, 
1 Check valve, silent, spring-loaded, 
1 Shut-off valve, 
1 Pressure switches, 
1 Safety guard, 
1 Pressure gauge with valve 
1 Low oil level switch 

E. Equipment Construction: Basic equipment construction and materials required shall be as 
follows: 

Common base-plate 

Crankcase 

Pistons 

Rings 

Heads 

Crankshaft 

Bearings 

Lubrication 

Valves 

Flywheel 

Suction filter-silencer 

Starting unloader 

Safety shut-down switches 

Starter and disconnect switch 

2.2 Air Dryer 

cast-iron or steel, with sliding motor base 

cast-iron 

cast-iron or aluminum 

oil control and compression rings 

cast-iron or aluminum 

ductile iron or carbon steel 

heavy duty anti-friction bearings with a minimum L-1 O 
life of 50,000 hours 

splash-type oil lubrication 

stainless steel 

cast-iron 

dry-type 

built-in centrifugal type 

low oil level and high temperature 

automatic start and stop control, as indicated 

A. Refrigerated air driers (RAD) shall be provided and installed in accordance with the contract 
drawings. Each dryer shall be a 45 scfm refrigerated air dryer rated at 600psig max, 115/1/60 
electrics, and air-cooled. Each dryer shall be sized to fit within the provided area without 
impeding the walkways or interfering with the installation or operations of any other pieces of 
equipment, piping, or other. Each RAD shall be provided with a· bypass pipe and manual 
isolating valves as shown in the contract drawings. 
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2.3 Compressed Air Receiver 

A. The compressed air receivers shall be 1000 gal, vertical air receivers rated at 550psig and shall 
include manual drain, pressure gauge and safety relief valve. Receiver coatings shall be in 
accordance with specification 09800. 

2.4 Air Filters 

A. As shown in the contract drawings the compressed air shall be filtered before and after the air 
dryer and after leaving the compressed air tank. 

B. The pre-filter shall be a separator/filter that removes bulk liquid and particles to 3 micron 
operating at approximately 45 scfm. Gardner-Denver model FHP12B, or equal. 

C. The after-filter shall be a general purpose 1 micron particulate filter operating at approximately 
45 scfm, Gardner-Denver model FHP12C, or equal. 

D. The final filter shall be a high efficiency oil removal filter that eliminates oil, aerosols to 0.008 ppm 
(0.01 mg/m3

) operating at approximately 45 scfm, Gardner-Denver model FHP12E, or equal. 

E. All filters (except final filter) shall be equipped with drains that include internal pilot operated 
diaphragm solenoid valve, removable stainless steel strainers resistant to large particles, and 
are designed for standard system pressures of 5-1500 psi (0.3-103 bar). 

2.5 Pressure Control Valves 

A. Pressure control valves for the compressed air system shall be provided where shown and shall 
comply with specification 15114. 

2.6 NAMEPLATES, TOOLS AND SPARE PARTS 

A. Nameplate: Nameplates shall be included on all air compressors, air dryers, and air receivers 
and shall be stainless steel engraved attached to units with stainless steel hardware and affixed 
to units per manufacturer's recommendation. Air filters shall be marked with round stainless 
steel tags with engraved valve names/numbers and attached with stainless steel hardware. 

B. Spare Parts: The WORK includes the following spare parts: 

1. 2 sets of all gaskets, 0-rings and washers 
2. 1 set of all piston rings 
3. 2 sets of drive belts 
4. 4 sets of all intake filter elements 

2.7 MANUFACTURERS 

A. Compressors of the type or model indicated shall be manufactured by one of the following (or 
equal): 

1. Gardner-Denver Co., (Comp Air) model 5209 
2. Ingersoll-Rand 
3. Kellogg-American 
4. Quincy (Colt Industries) 
5. Worthington 
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2.8 Appurtenances 

A. Isolating valves for drains, unions for threaded piping, or other items as required for a compete 
and operational system shall be provided. 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. General: The compressors with all the auxiliary equipment shall be installed in accordance with 
the manufacturer's written instructions. 

3.2 FIELD TESTING 

A. Field testing of the compressors shall be performed as follows: 

1. The units shall be started and stopped several times and checked for proper operation 
without excessive vibration and overheating. 

2. The setting of all pressure switches, relief valves, and pressure reducing valves shall be 
verified and adjusted with the pressure gauges. The automatic starting and shutoff 
functions shall be checked as well as the functioning of the condensate traps. 

** END OF SECTION** 
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SECTION 11500-NATURAL GAS-ENGINE GENERATOR SET 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall provide two (2) natural gas (NG) engine-driven electrical generating 
systems, complete and operable, in accordance with the Contract Documents, the Control 
Strategies as described in 13300, and Commissioning activities and responsibilities per Section 
13350. In addition, the engine-generator set and apparatus shall fit within the building space 
constraints shown throughout the Contract Drawings. 

B. The CONTRACTOR shall be responsible for coordination of interface with other equipment and 
for any special construction necessary to complete the WORK of this Section in an acceptable 
ma1111er. 

C. The supplier of the generator sets shall also be the manufacturer of the engines for the generator 
systems; however, the CONTRACTOR shall be responsible to the CITY for the WORK of this 
Section. 

D. Prior to approval of the Engine Generator Set, the CONTRACTOR shall determine the existing 
starting inrush KVA (thousand-volt-amps) for the existing liquid rheostat driven motors and the 
existing RVAT driven motors. The engine generator set shall be capable of meeting the load step 
starting scenarios required in Section 13300 Appendix A2. To confirm the CONTRACTOR'S 
selected engine generator set can meet the starting requirements, field testing is required by the 
CONTRACTOR. Main sewage pumps 1, 3, and 6 have liquid rheostat driven motors and RVAT 
synchronous driven motors are connected to pump 6, 7 and 8. The CONTRACTOR shall provide 
and setup a digital meter to one of the 3 liquid rheostats and to one of the three RV A Ts in order to 
determine the inrush staiting KV A. The CITY will coordinate and select the most convenient 
motors for testing. The drives shall be locked and tagged out by CITY forces. Once a drive is 
safely locked out, the CONTRACTOR shall temporarily install the digital meter. The testing 
shall take place in the evenings during low flow conditions, and the CITY's Operators will start 
and stop each of the selected pump 3 times so the CONTRACTOR can obtain mi average starting 
KVA value. 

1.2 REFERENCE SPECIFICATIONS, CODES,.AND STANDARDS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 13300 - Instnunentation and Control 

2. Section 13350 - Commissioning 

3. Section 15020 - Pipe Supports 

4. Section 15250- Pipe and Equipment Insulation 

5. Section 16450 - Medium Voltage Load Bank 

B. Materials shall conform to applicable requirements of the National Electrical Code (NEC), and 
any other State or Municipal codes which apply. Generator ancillary systems and equipment 
shall meet applicable standards and codes, including IEEE, NEMA, ANSI, OSHA, and UL. The 
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generator system as a whole shall meet NEMA MG-1-22 and 33 as applicable, ISO 3046 and 
8528, and SAE Jl349. 

1.3 CONTRACTOR SUBMlTT ALS 

A. The Contractor shall include detailed cooling piping drawings, power and control drawings, and 
exhaust piping diagrams. 

B. Shop Drawings 

1. Detailed, dimensioned Shop Drawings and data demonstrating adherence to die requirements 
of these specifications shall be submitted and approved before fabrication, shipment, or other 
WORK under this Section begins. Include the manufacturer's certificruion that engine 
atmospheric emissions will comply with the limitations. 

2. Certified custom drawings and custom wiring diagrams of each component in the system and 
a master wiring diagram showing the entire system. This diagram shall mdude all AC and 
DC power control connections between the generator, engine, NG supply system, batteries, 
and circuit breakers and shall be a custom drawing for this specific installation. A master 
drawing of the engine/generator set shall also be provided, showing general dimensions, bill 
of materials, location and size of all co1mections for NG, cooling, exhaust, direct current 
connections, conduit locations, and connections for control and power wiring. Include wire 
and terminal numbers for all diagrams. Furnish KW output curves, NG consumption curves, 
and certified air emission data sheets. 

3. Outline drawings and connection diagrams shall be complete enough. to enable the 
installation to be designed completely, and com1ection diagrams shall give both internal and 
external connections. Include foundation loading and clearances. 

4. Ten copies of complete and detailed instructions for the operation, lubrication, and 
maintenance of equipment in the system. The manuals shall be furnished after final approval 
of Shop and working drawings but prior to shipment of equipment. Manuals shall be 
complete with wiring diagrams, lubrication schedules and recommended lubricants, 
drawings, cuts, parts lists, and other necessary data. All parts shall be numbered or 
otherwise clearly identified to facilitate ordering of replacements. De.scriptions of all 
operational control devices and their functions shall also be included. 

1.4 QUALITY ASSURANCE 

A. The engine/ generator shall be the product of a manufactmer who has been regularly engaged in 
the design and production of similar engine/generator sets for a minimum of 10 years. 

B. The supplier shall maintain a local parts and 24-hour service facility witl:rin the State of 
California. The supplier shall have factory trained and authorized service :representatives to 
furnish necessaty installation, test, and start-up supervision as well as operation and maintenance 
training necessary for final approval and acceptance. 

PART 2 -- PRODUCTS 

2.1 SYSTEM COMPONENTS 

A. Provide two new NG engine-powered electric generator sets, each with their own steel fo1mdation 
for permanent installation indoors. The engine generator shall have a nominal prime duty rating 
of 3,000 KW, 4,160 volts, three phase, four wire, high impedance grounded neutral, 60 Hertz, and 
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a guaranteed minimum rating of 3,599 KVA at 0.8 power factor. The equipment package shall 
include in general, and as applicable, engine and generator on a common vibration isolating base, 
with auxiliaries, accessories, and controls, including intake filters, discharge silencer, 
tm'bocharger, heat exchangers, foundation bolts, isolators, piping, flexible couplings, supports, 
complete exhaust piping, ring, and silencer, insulation, lubrication system, water jacket heaters, 
cooling system, air stait system, spare parts, and all materials necessary t-0 permit installation, 
testing and placing the system in successful operation. 

B. Control panel(s), hardware (controllers, sensors, human-machine interfaces, circuit boards, 
monitors, etc.) and software details to describe control sequences of engine-generator and 
accessories, all control components, all signals including control, alarms and safety sequences, 
and interconnection with other control systems as specified. Include dimensional data and 
clearance and access requirements for all panels. 

C. Fluid Coolers for cooling the turbocharged combustion air via the aftercooler, as specified in this 
section. 

D. Continuous Emission Monitoring System (CEMS): Oxidation Catalyst, engine low NOx control 
and tuning , SCR system, and exhaust blower for low loading. 

E. The generator-sets (2), and accessories shall be assembled and shipped to the Site as a complete, 
coordinated package, ready for installation. The engine generator base, etc., shall be factory 
painted before installation in the field. 

F. Appurtenances required for proper engine generator operation that are not physically attached to 
the engine generator (shipped loose) such as heat exchangers, pumps, etc. sball be of a size that 
does not prohibit their installation in their respective locations as shown in the contract drawing. 
The CONTRACTOR shall coordinate with the manufacturer to ensure that all pieces of 
equipment, as well as piping, valves and other items are of a size which does not inhibit their 
installation nor interfere with the installation or operation of other equipment, piping, etc. 

2.2 SYSTEM OPERATION 

A. The system shall operate per the Control Strategy in Section 13300 and as follows: 

1. Automatic Control 

a. A maintained remote contact closure from the DCS system shall cause the generator-set 
to start and run. 

b. When the remote start contact opens, the engine shall continue to operate for ai1 
adjustable cool-down time (typically 5 to 30 minutes). 

2. Local Control: The generator-set shall be capable of manual initiation or stopping from the 
locally mounted generator control panel. The local generator control panel shall be provided 
as part of this Contract. 

3. Emergency Stop Control: An emergency stop pushbutton shall be provided at the generator 
control panel that shall cause the unit to stop without any delay. 

4. The unit shall be operated in standalone mode and/or synchronized to the existing utility 
grid. The unit governor response time shall be rapid enough to allow stand-alone operation. 
Controls and operation shall be suitable for operation in parallel with the utility electrical 
grid, and as a stand-alone emergency generator. 
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2.3 ENGINE 

A. The CONTRACTOR shall provide a complete NG engine-powered electrical generating system 
of the type and capacity indicated. 

B. The engine shall be mounted on a common base with the generator and shall be rated for prime 
service, continuous operation, with engine jacket water cooled by means of a remote mounted 
water-to-air radiator under SAE conditions at 85 degrees F, 500 feet above sea level. It should be 
noted that this is the rating of the engine. 

C. The NG engines shall be four-cycle, turbocharged, after cooled, 900 rp~ with individual 
injection valve for each cylinder. The engine shall have 12 cylinders. There shall be no gear 
reduction or gearbox allowed for the mechanical connection between the engine and generator. 
The generator-set shall be Caterpillar or approved equal. 

D. The engine shall have a dry type air cleaner with service indicator, NG filter, lubrication with 
full-flow oil filters, thennostatic regulated oil cooling system, and crankcase drain with valving to 
be able to drain the crankcase oil without reaching under the engine. 

E. The engine shall be equipped ,vith thermostatically controlled jacket water heaters, 208V AC and 
480V AC power is available to the manufacturers auxiliary control panel. 

F. The engine shall perform as indicated when operating on a utility grade of NG. 

G. The engine shall be equipped with a starting system, including air motor and air control valves. 
The starting pinion shall disengage automatically when the engine sta11s. The starting system 
shall include relays for fully automatic operation from a remote signal. 

H. The engine shall be provided with a speed control and electronic governor. 

I. The engine shall comply with the discharge limitations of the San Diego Air Pollution Control 
District (SDAPCD). The CONTRACTOR shall furnish a certification from the manufacturer that 
the proposed generator set will comply with the limitations. 

J. Specific limitations are: 

t ~ ; g~H1-l!i~ r li?J!In'\'i ~ ullS'O/a g;z; , A.ir P0Iluta11t i· 
' 

I " ' 
,' 

. ' 2 ,-.. ' v~ ' 

NOx 0.1-0.15 7 
voe fCH4) 0.15 30 

NH3 - 10@15% 
CO* 2 270 

*Per USEPA Standards of Performance for Stationary Spark Ignition Combustion Engines 

2.4 EXHAUST SYSTEM 

A. The engine shall be provided with an exhaust system consisting of flexible connection, exhaust 
silencer, steel piping, fittings, stainless steel hardware and supports, brackets, and rain collar. 
Provide a shield for external roof mounting. 

B. The flexible com1ection shall be of the stainless steel bellows type with flanged ends. Flexible 
elements shall be stainless steel suitable for exhaust temperatures recommended by the engine 
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manufacturer. The flexible connection shall be suitable for vibration isolation and for relieving 
stress caused by thermal expansion. 

C. In general, exhaust piping shall be pitched upward from the engine and be provided with 
sufficient drains to eliminate condensation and rainwater; the turbocharger shall be pitched 
downwards, away from the engine to prevent condensate return. Exhaust piping shall be welded 
316 stainless steel pipe. Elbows shall be welding type, standard wall. Flanges shall be welding 
slip-on type, 125-pound, either forged or plate 316 stainless steel. Exhaust piping shall be 
supported independently of the engine-generator. The exhaust piping shall be insulated per 
Section 15250. The weight of the exhaust and silencer shall not be supported by the engine. The 
noise as measured from anywhere along the perimeter of the parapet wall roo:fline shall not 
exceed 72 dBA. The engine and exhaust manufacture shall provide their anticipated noise levels 
of the exhaust stack, and if those levels are not anticipated to meet the noise requirements, then 
the Contractor shall provide an additional exhaust silencer as required to meet this requirement. 
The engine manufacturer is required to provide a complete and functional exhaust system 
meeting all the requirements of the Contract Documents. 

2.5 COOLING SYSTEM 

A. The Natural Gas Generator's complete cooling system shall conform to associated P&IDs and 
control strategies and shall include, at a minimum, the following: 

1) The engine shall be equipped with a cooling system having sufficient capacity to 
effectively cool the engine when delivering full rated horsepower at the conditions stated 
above. 

2) Plate and frame style heat exchangers shall be provided to exchange heat between the 
engine's cooling waters (jacket or auxiliary/aftercooler) and the soft water cooling loops. 
The soft water cooling loop runs between the plate/frame HEX and the wastewater HEX as 
shown in the P&ID's. 

3) Lube oil heat exchangers as required by the manufacturer and as shown in the P&ID's. 

B. All piping components that carry water or water-glycol mixtures for cooling purposes are subject 
to expansion and contraction due to thermal effects. All pipe including, but not limited to, A WS, 
A WR, JWS, and JWR shall be supported by approptiate expansion type rollers, slide plates, or 
other to allow for material expansion and contraction. Fixed anchor points shall also be included; 
at a minimum each straight run of pipe shall include one fixed anchor point as acceptable by the 
CONSTRUCTION MANAGER. All pipe supports shall comply with specification 15020. 

C. The overall cooling system process shall function as follows and as shown on dravving 7I-10: 

1) The overall cooling schematic shall be as shown in drawing 71-10 which lists heat transfer 
rates and cooling water flow rates. The CONTRACTOR shall provide heat transfer 
calculations stamped by a professional engineer licensed in California for each piece of 
equipment that transfers heats. The calculations shall be submitted as a package and shall 
confirm that the equipment being provided will meet the engine generator's heat 
transference requirements. The CONTRACTOR shall hold final responsibility for 
providing a total cooling system that meets or exceeds the heat transfer required for all 
engine generators running simultaneously at full load capacity. 

2) Engine: The engine will reject heat to the internal jacket water and auxiliary water cooling 
systems. This cooling medium shall be a mixture of glycol and water (glycol loop) as 
reco1111Uended by the engine manufacturer to accommodate the engine's cooling 
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requirements. The glycol loop will run only between the engine and its associated plate and 
frame decoupling heat exchanger. 

a.) The designed cooling system is based on auxiliary/aftercooler heat 
rejection of 1,562 MBtu/ hr and jacket heat rejection of7,328 MBtu/hr for 
a single engine. 

3) Plate and Frame Heat Exchanger: After accepting the engine's heat the water-glycol mix is 
considered "return" water. The glycol loop is pumped to a plate and frame style heat 
exchanger installed adjacent to the engines as shown in the 7M drawings; pump and plate 
and frame HEX shall be provided as part of the engine manufacturer's package. At the 
plate and frame HEX the glycol loop rejects its heat to a softened water loop before 
returning to the engine as "supply" water. The supply glycol loop may travel through a lube 
oil HEX, as required by the manufacturer, prior to returning to the engine. Lube oil HEX 
shall be provided by engine manufacturer. 

a.) The soft water loop is designed to deliver to the plate and frame HEXs 100°F low 
temp (auxiliary/aftercooler) water and 160°F high temp (jacket) cooling water as 
shown on drawing 71-10. 

b.) Design: 

1. The plate and frame HEX's shall be vertical type and shall be limited to a 
footprint no larger than 24" x 40". 

ii. Unit shall be of a single pass design with all connections located on the frame 
plate to allow for removal and plates and inspection without dismantling the 
process piping. 

u1. All connections should be located on the frame plate (fixed head), allowing the 
pressure plate (movable head) to slide back and have plates added, removed, or 
replaced from the plate pack without disturbing the connections or associated 
piping. 

1v. The design should allow for the removal of any plate in the plate pack without 
requiring the removal of any other plates. 

v. The unit shall be provided with an aluminum splash shield covering the sides 
and top of the plate pack. The bottom should be left open for leak detection. 

vi. The unit shall be designed, tested, and U stamped in accordance with ASME 
Section VIII Division 1 and registered with the National Board. A U-l data 
report to be furnished upon request. 

vii. Manufacturer must be certified and registered with ISO 9001:2008. A 
certificate of registration shall be supplied upon request. 

viii. Unit must be factory pressure tested with ASME U stamp applied on nameplate 
prior to leaving the factory. 

c.) Frame: 

i. The frame and pressure plates shall be carbon steel SA 516 grade 70. 
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ii. The frame and pressure plates shall be of sufficient thiclmess to meet the ASME 
design pressure without the use of stiffeners or other type of reinforcement. 

111. Carbon steel frame components, except hardware, shall be painted with gray 
macro epoxy paint to a minimum of 4 mils dry film thickness. 

1v. Carbon steel frame and pressure plates shall be steel grit blasted to SSPC­
SP6/NACE 3 (Commercial Blast Cleaning) with surface profile of 2 mils on 
either face. All surfaces and openings must have a recoatable epoxy primer 
applied within 8 hours of blast or before flash rusting occurs. 

v. Frame plates shall have integral lifting eyes in the upper comers. Bolted or 
welded on lifting lugs not allowed. 

v1. Units with studded port connections shall have unlined or alloy lined studded 
p01is to mate with a raised face or flat faced ANSI flange where 150# ANSI 
flanges are acceptable. Rubber liners are not allowed. 

vii. Units with NPT connections, except 1" port sizes, shall have the frame plate 
tapped with carbon steel female NPT connections or, if alloy material is 
required, extended male NPT nozzles. 

v111. Units with l" ports shall have carbon steel or 316 stainless steel female tapped 
NPT or alloy material male NPT connections. 

1x. For units with studded port type connections, the studs around the ports must be 
provided by the manufacturer. 

x. Units with connections greater than 3" require that the thermal plates be 
· supported by the top cany bar. The bottom guide bar shall only assist in 

properly aligning the plates. 

x1. The design for units with 2.5" connections or smaller shall allow the plates to be 
supported by the bottom guide bar and the top carry bar shall help properly 
align the plates. 

xu. The carry and guide bar for 2" port models shall be stainless steel. For models 
with 2.5" ports and greater, the thermal plate contact surfaces of the carry and 
guide bar shall be stainless steel. For units with l" connections, the carry and 
guide bars shall be zinc plated carbon steel. 

xiii. For ease of movement during assembly and maintenance, the movable pressure 
plate shall be supported by a roller assembly over the carry bar for 4" ported 
models greater than 90" in height and for all 6" and larger ported models. For 
4" ported models less than 90" in height, a glide clip made of ultra high 
molecular weight polyethylene shall be used on the movable pressure plate. 

xiv. Units shall have a minimum of two mounting feet at the frame plate and one at 
the support colunm, if a support colunm is used in the design. 

xv. For units with 300 psig design pressure or less, excluding "wide gap" designs, 
frames must be designed to withstand full test pressure in one circuit with zero 
pressure in the opposite circuit. 
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xvi. The nominal connection size shall match the nominal thermal plate port hole 
diameter. 

d.) Plates 

1. Plates shall be pressed in a one-step stamping process, except for plates 132" and 
greater in length, where multi step pressing is allowed. 

11. Plates shall use an integral rolled edge hanging system to provide a rigid hanger 
device between the plate and can-y bar and guide bar. Welded on hanging 
brackets or stiffeners are not acceptable. 

iii. The plate pack shall use a positive plate to plate aligmnent system to ensure 
proper plate to gasket seals throughout the plate pack. The positive alignment 
system shall either be a gasket lug which fits within a plate recess on the 
proceeding plate (tongue in groove) to align successive plates or an extended 
rolled edge hanger which nests successive plates through direct contact around 
the entire plate hanger. Plate designs which only offer aligmnent through 
contact with the carry and guide bar are unacceptable. 

iv. Plates shall have an enclosing groove for the entire gasket designed to contain the 
gasket while allowing for thermal expansion. 

v. Plates shall be permanently marked to indicate plate material and thickness. 

vi. Double wall plates shall have an air gap with a leak detection path. 

vii. Stainless steel double wall plates shall be pressed at the same time to ensure a 
close fit with minimal loss of heat transfer. 

vm. For units with 300 psig design pressure or less, excluding "wide gap" designs, 
then11al plates must be designed to withstand full test pressure in one circuit 
with zero pressure in the opposite circuit. 

e.) Gaskets 

1. All gaskets for single pass designs, except the gasket on the first plate, shall be 
identical. 

ii. The gaskets shall be a one-piece construction with a double gasket barrier at the 
port region. The area isolated by the double gasket shall be vented to the 
atmosphere, so that a gasket failure is detected by leakage to the exterior prior 
to any possible cross contamination. 

iii. Gaskets shall have tapered sides to assure positive seating of the compressed 
gasket and assist in aligning the thermal plates during compression. 

iv. When available, glue-free gaskets are preferred to glued-on gaskets. Glue-free 
gasket attachment methods which break during gasket removal or plate 
maintenance, thus destroying the gasket, are not allowed. 

v. Care should be taken in the selection 

f.) Thermal/Hydraulic Design and Certification 
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4) 

i. The manufacturer shall guarantee the accuracy of the heat exchanger thennal and 
hydraulic design. Should the heat exchanger not perform to the specified 
conditions, within industry standard testing methods, accuracy and tolerances 
for plate and frame heat exchangers, the manufacturer is responsible to replace 
or repair the exchanger to achieve the. stated performance. 

The softened water loop will accept the heat from the glycol loop at the plate frame HEX 
and is now considered "return" water. The soft water travels through the cooling loop 
pumps to the refurbished wastewater heat exchangers (WWHEX). At the WWHEX units 
the soft water loop rejects its heat to the wastewater. The rates of heat rejection based on 
flow rate are shown in drawing 7I-l 0. Once the soft water has rejected its heat to the 
wastewater the cooling process may be fully or partially completed and the water is 
considered "supply". 

a.) WWHEX heat transference is based on the materials and configuration as shown 
in the 4M-X drawings and heat rejection is based on the flow rate and heat 
transference as shown on drawing 7I-10. CONTRACTOR shall include heat 
transfer calculations for the WWHEX with the overall heat transfer calculation 
package referenced above. 

5) The softened water loop is routed from the WWHEX units to the air handling unit's air­
water heat exchangers (AHEX) atop the generator building roof. Based on the number of 
engines running the softened water may travel directly back to the plate and frame HEX 
described above or when multiple engines are running, or when the supply water 
temperature is lower than what the current situation calls for, the softened water will travel 
through the AHEX to reject heat to air before returning to the engine's plate and frame 
HEX. 

a.) Reference specification 15855 for AHU construction requirements. 

2.6 GENERATOR 

A The generator shall be nominally rated 3000 KW at .8 PF, 4,160 V 3 phase, 60 Hz, 4 wire 
wye high impedance grounded and shall be a brushless design with solid state permanent 
magnet generator (PMG) exciter. Other excitation methods are not acceptable. The voltage 
regulator shall be solid state, generator mounted. Provide radio-interference suppression 
meeting commercial standards. 

B. Voltage Regulation Tolerance: Plus or minus 1 percent of any present value over the 3 
phase load range. Instantaneous voltage dip or rise, when measured with an oscilloscope, 
shall not exceed 25 percent upon full load application or rejection, and shall return to preset 
value within O .5 seconds. 

C. Waveform: Deviation factor of output voltage shall not exceed 5 percent and the value of 
any individual harmonic shall not exceed 2 percent of the fundamental when operating with 
an unbalanced load. 

D. Temperature Rise: Temperature rise of any component shall not exceed the rise pennitted 
by NEMA standards. The voltage regulator shall be adjustable minus 25 percent to plus 10 
percent. 

E. Bearing: Greasable roller type. 
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2.7 VIBRATION ISOLATORS 

A. The engine and generator shall be mounted on a common system base and shall be provided 
with vibration isolators of number and size as recommended by the engine supplier to meet 
and IBC Ip= 1.5 support of the engine, generator, auxiliary equipment, and base. The 
isolation mountings shall consist of steel or cast iron top and bottom housings incorporating 
steel springs or "donut" style isolators, located between the genset and the base, and. shall be 
provided with built-in leveling bolts and built-in resilient chocks to control isolation and 
withstand lateral forces in all directions. 

B. The vibration isolators shall be Korfund Dynamics Corporation Series L, or equal. 

2.8 LUBRICATION AND COOLING FLUIDS 

A. The supplier shall furnish the engine fully charged with lubricating oil and grease as specified 
by the manufacturer for continuous service. The cooling system shall be furnished with a full 
charge of 30 percent ethylene glycol. 

2.9 GENERATOR SYSTEM CONTROL PANEL 

A. The engine shall be provided with a locally mounted instrument and control panel, vibration 
isolated, NEMA 12 compliant, dead front, constructed of 14 gauge steel and containing at 
least the following equipment: 

Coolant temperature gauge 

Oil pressure gauge 

Four position selector switches marked for "auto," "manual," "stop," and "stop/reset." 

Automatic starting controls (2 wire start/stop) 

Coolant level pre-alann 

Coolant temperatme pre-alarms (low and high) 

NG pressure pre-alarm 

Electrical contacts and "push to test" pilot lights for shutting down the engine on low oil 
pressure, high oil temperature, overcrank, high coolant temperature, and overspeed condition 

Individual electrical contacts for remote indication of any pre-alarm or alarm condition 

Running Time Meter (Non Resettable) 

Emergency stop switch 

Voltmeter and switch, an1meter and switch, frequency meter 

B. Wiring 
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1. Signal wiring shall be segregated from power wiring and be arranged neatly to facilitate 
tracing of circuits. 

2. Plastic wiring wraps shall be used to bundle wires, except within wiring ducts. The bundles 
shall be securely fastened to the steel structure at suitable intervals not exceeding 12-inches 
in length. No open space hanging of wires will be permitted. Flexible stranded copper 
wiring shall be used throughout. No solid conductor wire shall be pennitted. 

3. Tenninal blocks shall be provided for interconnections between remote devices and local 
control panel wi.J:ing. The terminal blocks shall be factory assembled on a mounting 
channel, and the channel shall be bolted to the inside of the panel. The terminals shall have 
a continuous marking strip using the nomenclature on the schematic diagrams. No more 
than 2 wires shall be terminated at any one terminal. Wire terminals shall have sleeve wire 
markers properly marked to match the schematic diagrams. 

2.10 SPAREPARTS 

A. The following spare parts with quantity indicated shall be fumished: 

1. Engine parts 

Description 
Pneumatic Starter 
Ex-change Cylinder Head 
Assembling Set 
Gasket Cyl. Head Cover 
Gasket Cyl. Head 
0-Seal 
0-Seal 
Filter Insert 
0-Seal 
0-Seal 
0-Seal 
0-Seal 
Float Switch 
Strainer 
0-Seal 
Cleaner elements 
Prechamber Spark Plug 
Sealing Ring SP 
Filter stage 1 UPF 
Filter Stage 2 UPF 
Master Valve 
Press.reduc.valve 
Safety valve 
Repair kit ASM 
Thermocouple 
Thennocouple 
Sealing Ring 
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01 
02 
02 
02 
02 
08 
10 
04 
10 
10 
08 
10 
01 
04 
04 
08 
16 
80 
01 
01 
01 
01 
01 
01 
08 
04 
36 
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Sealing Ring 
Tors Vibr Damper 
Pressure Switch 
Power Booster ATL 
GasketASM 
GasketASM 
Cylinder Liner 
0-Seal 
0-Seal 
Coke Scraper Ring 
Piston 
Rectangular Ring 
Taper-Faced Ring 
Oil Control Ring 
Piston Pin 
Circlip 
4 Bolt Big End Bearing 
Bonded Coating 
Safetv/Locking Agent 
Packing Compound 
0-Seal 
Safety/Locking Agent 
Gasket Cy. Jacket 
Cylinder Jacket 
Ball bearing 
Lubrication Oil Pump 
0-Seal for Lube oil pump 
Actuator 
Compensator 
Clip 
Sealing Ring 
Flange 
Stud 
Hexagon Nut 
0-Seal 
Parallel Pin 
Fine Filter 
Tappet 
Rocker Arm Bracket 
Screw/Bolt 
Screw/Bolt 
Rocker Ann 
Valve Bridge 
Adjusting Screw 
Pushrod 
Electric Motor 
Plain Washer 
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20 
01 
01 
01 
01 
01 
02 
04 
02 
02 
02 
02 
02 
02 
02 
04 
02 
01 
05 
05 
02 
05 
04 
01 
04 
01 
02 
01 
02 
04 
04 
03 
02 
02 
08 
02 
02 
02 
01 
02 
02 
02 
02 
02 
02 
01 
08 
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Hexagon Bolt 
Gasket 
Spring Lock Washer 
Screw Plug 
Sealing Ring 
Flange gasket 
Stud 
Hexagon Nut 

2. Sensors 

Description 

PressureTransforn1er 

Temperature Sensor 

Pressure Switch 

Thermal Release 
Three-way valve 

Temperature Sensor 

Temperature Sensor 

Installation Parts 

Waterlevel limiter 

Resist. Thennometer 

Resist. Thermometer 

Thermocouple 

Pressure transmitter 

Tacho generator 

Gasket Tacho generator 

Thermocouple 

Pressure Switch 

Proximity Switch Gas train 

Ignition Coil 

Measuring Transducer 

Pressure Switch 

Pick Up 

Speed Pickup 

Temperature Sensor 

3. SCR Emission Control System 

Description 

Injector Flange Gasket 

Sample Pressure Switch 
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08 
01 
08 
01 
04 
02 
04 
04 

Qty 

01 
02 
01 
01 
01 
02 
02 
01 
01 
02 
02 
01 
01 
01 
06 
01 
01 
01 
02 
01 
01 
01 
01 
02 

Qt 
y 
l 

2 
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Description Qt 
y 

Condensate Pmnp Head 2 

Sample Gas Filter 6 

Urea Filter 2 

VPN20 Maintenance Pack 1 

Urea Pump Kit SE27 1 

Dosing Cabinet Maintenance Pack 1 

Air Pressure Switch 1 

Dosing Valve 3 .. 20 1 

Booster Pump Maintenance Pack 1 

DEX20.XXX Maintenance Pack I 

Injector 0-Ring DEN20 - Large 2 

Injector 0-Ring DEN20 - Small 2 

Nozzle Gasket - DEN20 2 

Injector Nozzle - DEN20 2 

Air Adjustment Cap - DEN20 2 

Air Adjustment Ring 20L 2 

4. Maintenance tools 

Description Qty 
Torque wrench (Measuring range 0-210 01 

Nm) 
Test case for lubricating oil and coolant 01 

Dial gauge 01 

Tapper 01 

Disassembly and assembly tool for 01 
mixture cooler 

Tool kit basic equipment 01 

PART 3 --EXECUTION 

3 .1 FACTORY TESTING 

A. The generator system shall be witness tested at the factory before shipment to the Site. The 
manufacturer's standard testing procedure shall be followed, and in the event the system does 
not satisfy the test criteria or the requirements of this Section, it shall be repaired, modified, 
or replaced until it conforms. 

B. Furnish the ENGINEER 2 weeks prior notice of the testing date and a copy of the 
manufacturer's test procedure. The CITY and the ENGINEER will witness the factory testing 
and sign the test data as witnesses. The ENGINEER will not review nor approve the test 
procedure. 
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C. The CONTRACTOR shall pay the costs for the CITY and ENGINEER to observe the tests. 
Such costs will include travel and subsistence for 2 persons excluding salaries. 

D. Witnessed test results shall be submitted to the ENGINEER for the project file, not for 
review. 

3.2 OPERATION AND MAINTENANCE MANUAL 

A. The Contractor shall provide ten (10) hard copies of the O&M manual inclusive of all details 
addressed in this specification. 

3.3 START-UP ASSISTANCE AND TRAINING 

A. The manufacturer's representative shall furnish on-Site start-up assistance and shall inspect 
the installation prior to start-up to verify that equipment is installed in accordance with the 
manufacturer's requirements. 

B. In addition, the manufacturer's representative shall provide on-Site training for operation and 
maintenance of all equipment included in this Section. 

C. The following times shall be included, as a minimum, for the above tasks. A day is defined 
as 8 hours on-Site, exclusive of meals and travel. Each task shall be considered a separate trip 
to the site. Dates and times for the trips shall be coordinated with the CITY. 

1. Inspection of the installation: 2 days 

2. Startup assistance: 3 days 

3. Operation and Maintenance Training: 2 days 

3.4 SERVICE AND SUPPORT 

A. The manufacturer shall present documentation for approval demonstrating their ability to 
meet the below criteria as part ofthis submittal requirements. 

1. The manufacturer shall be able to respond and send to the site trained maintenance personal 
to an emergency call for maintenance within I hour. 

2. All spare parts necessary to keep the engine-generators operational shall be available able to 
be delivered to the site within 24 hours if an order being placed. 
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SECTION 11501-DIESELFUELENGINE-GENERATORSET 

PART 1 -- GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall provide two (2) diesel engine-driven electrical generating systems, 
complete and operable, in accordance with the Contract Documents, the Control Strategies as 
described in 13300, and Commissioning activities and responsibilities per Section 13350. In 
addition, the engine-generator set and apparatus shall fit within the building space constraints 
shown throughout the Contract Drawings. 

B. The CONTRACTOR shall be responsible for coordination of interface with other equipment and 
for any special construction necessary to complete the WORK of this Section in an acceptable 
manner. 

C. The supplier of the generator sets shall also be the manufacturer of the engines for the generator 
systems; however, the CONTRACTOR shall be responsible to the CITY for the WORK of this 
Section. 

D. Prior to approval of the Engine Generator Set, the CONTRACTOR shall determine the existing 
starting inrush KVA (thousand-volt-amps) for the existing liquid rheostat driven motors and the 
existing RV AT driven motors. The engine generator set shall be capable of meeting the load step 
staiiing scenarios required in Section 13300 Appendix A2. To confirm the CONTRACTOR'S 
selected engine generator set can meet the starting requirements, field testing is required by the 
CONTRACTOR. Main sewage pumps 1, 3, and 6 have liquid rheostat driven motors and RVAT 
synchronous driven motors are connected to pump 6, 7 and 8. The CONTRACTOR shall provide 
and setup a digital meter to one of the 3 liquid rheostats and to one of the three RV A Ts in order to 
determine the inrush starting KV A. The CITY will coordinate and select the most convenient 
motors for testing. The drives shall be locked and tagged out by CITY forces. Once a drive is 
safely locked out, the CONTRACTOR shall temporarily install the digital meter. The testing 
shall take place in the evenings during low flow conditions, and the CITY' s Operators will start 
and stop each of the selected pump 3 times so the CONTRACTOR can obtain an average starting 
KVA value. 

1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 13300 - Instrumentation and Control 

2. Section 13350 - Cmmnissioning 

3. Section 15020 - Pipe Supports 

4. Section 15250 - Pipe and Equipment Insulation 

5. Section 16450 - Medium Voltage Load Bank 

B. Materials shall conform to applicable requirements of the National Electrical Code (NEC), and 
any other State or Municipal codes which apply. Generator ancillary systems and equipment 
shall meet applicable standards and codes, including IEEE, NEMA, ANSI, OSHA, and UL. The 
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generator system as a whole shall meet NEMA MG-1-22 and 33 as applicable, ISO 3046 and 
8528, and SAE Jl349. 

1.3 CONTRACTOR SUB MITT ALS 

A. The Contractor shall include detailed cooling piping drawings, power and control drawings, and 
exhaust piping diagrams. 

B. Shop Drawings 

1. Detailed, dimensioned Shop Drawings and data demonstrating adherence to the requirements 
of these specifications shall be submitted and approved before fabrication, shipment, or other 
WORK under this Section begins. Include the manufacturer's certification that engine 
atmospheric emissions will comply with the limitations. 

2. Certified custom drawings and custom wiring diagrams of each component in the system and 
a master wiring diagram showing the entire system. This diagram shall include all AC and 
DC power control connections between the generator, engine, diesel supply system, 
batteries, and circuit breakers and shall be a custom drawing for this specific installation. A 
master drawing of the engine/generator set shall also be provided, showing general 
dimensions, bill of materials, location and size of all connections for diesel fuel, cooling, 
exhaust, direct current connections, conduit locations, and connections for control and power 
wiring. Include wire and terminal numbers for all diagrams. Furnish KW output curves, 
diesel consumption curves, and certified air emission data sheets. 

3. Outline drawings and connection diagrams shall be complete enough to enable the 
installation to be designed completely, and co1mection diagrams shall give both internal and 
external connections. Include foundation loading and clearances. 

4. Ten copies of complete and detailed instructions for the operation, lubrication, and 
maintenance of equipment in the system. The manuals shall be furnished after final approval 
of Shop and working drawings but prior to shipment of equipment. Manuals shall be 
complete with wiring diagrams, lubrication schedules and recommended lubricants, 
drawings, cuts, parts lists, and other necessary data. All parts shall be numbered or 
otherwise clearly identified to facilitate ordering of replacements. Descriptions of all 
operational control devices and their functions shall also be included. 

1.4 QUALITY ASSURANCE 

A. The engine/ generator shall be the product of a manufacturer who has been regularly engaged in 
the design and production of similar engine/generator sets for a minimum of 10 years. 

B. The supplier shall maintain a local parts and 24-hour service facility within the State of 
California. The supplier shall have factory trained and authorized service representatives to 
furnish necessary installation, test, and start-up supervision as well as operation and maintenance 
training necessary for final approval and acceptance. 

PART 2 -- PRODUCTS 

2.1 SYSTEM COMPONENTS 

A. Provide two new diesel engine-powered electric generator sets, each with their own steel 
foundation for permanent installation indoors. The engine generator shall have a nominal prime 
duty rating of 4,000 KW, 5,000 KVA, 0.8 power factor, 4160 volts, three phase, four wire, high 
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impedance grounded neutral, 60 Hertz. The equipment package shall include in general, and as 
applicable, engine and generator on a common vibration isolating base, with auxiliaries, 
accessories, and controls, including intake filters, discharge silencer, turbocharger, heat 
exchangers, foundation bolts, isolators, piping, flexible couplings, supports, complete exhaust 
piping, ring, and silencer, insulation, lubrication system, water jacket heaters, cooling system, air 
start system, spare parts, and all materials necessary to permit installation, testing and placing the 
system in successful operation. 

B. Control panel(s), hardware (controllers, sensors, human-machine interfaces, circuit boards, 
monitors, etc.) and software details to describe control sequences of engine-generator and 
accessories, all control components, all signals including control, alarms and safety sequences, 
and interconnection with other control systems as specified. Include dimensional data and 
clearance and access requirements for all panels. 

C. Fluid Coolers for cooling the turbocharged combustion air via the aftercooler, as specified in 
section. 

D. Emission control systems: Oxidation Catalyst, engine low NOx control and tuning, SCR, and 
particulate filter. 

E. The generator-sets (2), and accessories shall be assembled and shipped to the Site as a complete, 
coordinated package, ready for installation. The engine generator base, etc., shall be factory 
painted before installation in the field. 

F. Appurtenances required for proper engine generator operation that are not physically attached to 
the engine generator (shipped loose) such as heat exchangers, pumps, etc. shall be of a size that 
does not prohibit their installation in their respective locations as shown in the contract drawings. 
The CONTRACTOR shall coordinate with the manufacturer to ensure that all pieces of 
equipment, as well as piping, valves and other items are of a size which does not inhibit their 
installation nor interfere with the installation or operation of other equipment, piping, etc. 

2.2 SYSTEM OPERATION 

A. The system shall operate per the Control Strategy in Section 13300 and as follows: 

1. Automatic Control 

a. A maintained remote contact closure from the DCS system shall cause the generator-set 
to start and run. 

b. When the remote start contact opens, the engine shall continue to operate for an 
adjustable cool-down time (typically 5 to 30 minutes). 

2. Local Control: The generator-set shall be capable of manual initiation or stopping from the 
locally mounted generator control panel. The local generator control panel shall be provided 
as part of this Contract. 

3. Emergency Stop Control: An emergency stop pushbutton shall be provided at the generator 
control panel that shall cause the unit to stop without any delay. 

2.3 ENGINE 

A. The CONTRACTOR shall provide a complete diesel engine-powered electrical generating 
system of the type and capacity indicated. 
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B. The engine shall be mounted on a common base with the generator and shall be rated for standby 
service, continuous operation, with engine jacket water cooled by means of a remote mounted 
water-to-air radiator under SAE conditions at 85 degrees F, 500 feet above sea level. It should be 
noted that this is the rating of the engine. 

C. The diesel engines shall be four-cycle, turbocharged, aftercooled, 1800 rpm, with individual 
injection valve for each cylinder. The engine shall have 20 cylinders. There shall be no gear 
reduction or gearbox allowed for the mechanical col1llection between the engine and generator. 
The generator-set shall be Caterpillar or approved equal. 

D. The engine shall have a dry type air cleaner with service indicator, diesel filter, lubrication with 
full-flow oil filters, thermostatic regulated oil cooling system, and crankcase drain with valving to 
be able to drain the crankcase oil without reaching under the engine. 

E. The engine shall be equipped with thermostatically controlled jacket water heater(s), 208VAC 
and 480V AC power is available to the manufacturers control panel. 

F. The engine shall be equipped with a starting system, including air motor and air control valves. 
The starting pinion shall disengage automatically when the engine starts. The starting system 
shall include relays for fully automatic operation from a remote signal. 

G. The engine shall be provided with a speed control and electronic governor. 

H. The engine shall comply with the discharge limitations of the San Diego Air Pollution Control 
District (SDAPCD). The CONTRACTOR shall furnish a certification from the manufacturer that 
the proposed generator set will comply with the limitations. 

I. Specific limitations are: 

;Y_." lml~ Rrime*"' , -~ir Pnlltlil!Dli \~ -, 
'f..,h l!li~ 1111•w-nnJ' 

Particulate Matter 
0.03 [PM) 

NOx+ NMHC* 0.67+0.19 
Carbon Monoxide [CO) 3.5 
*Non-methane Hydrocarbons 

2.4 EXHAUST SYSTEM 

A. The engine shall be provided with an exhaust system consisting of flexible collllection, exhaust 
silencer, steel piping, fittings, stainless steel hardware and supports, brackets, and rain collar. 
Provide a shield for external roof mounting. 

B. The flexible col1llection shall be of the stainless steel bellows type with flanged ends. Flexible 
elements shall be stainless steel suitable for exhaust temperatures recommended by the engine 
manufacturer. The flexible connection shall be suitable for vibration isolation and for relieving 
stress caused by thennal expansion. 

C. In general, .exhaust piping shall be pitched upward from the engine and be provided with 
sufficient drains to eliminate condensation and rainwater; the turbocharger shall be pitched 
downwards, away from the engine to prevent condensate return. Flanges shall be welding slip-on 
type, 125-pound, either forged or plate 316 stainless steel. Exhaust piping shall be supported 
independently of the engine-generator. The exhaust piping shall be insulated per Section 15250. 
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The weight of the exhaust and silencer shall not be supported by the engine. The noise as 
measured from anywhere along the perimeter of the parapet wall roofline shall not exceed 72 
dBA. The engine and exhaust manufacture shall provide their anticipated noise levels of the 
exhaust stack, and if those levels are not anticipated to meet the noise requirements, then the 
Contractor shall provide an additional exhaust silencer as required to meet this requirement. The 
engine manufacturer is required to provide a complete and functional exhaust system meeting all 
the requirements of the Contract Documents. 

2.5 COOLING SYSTEM 

A. The Diesel Fuel Engine Generator's complete cooling system shall conform to associated 
P&IDs and control strategies and shall include, at a minimum, the following: 

1) The engine shall be equipped with a cooling system having sufficient capacity to 
effectively cool the engine when delivering full rated horsepower at the 
conditions stated above. 

2) Plate and frame style heat exchangers shall be provided to exchange heat 
between the engine's cooling waters Gacket or auxiliary/aftercooler) and the soft 
water cooling loops. The soft water cooling loop runs between the plate/frame 
HEX and the wastewater HEX as shown in the P&ID's. 

B. All piping components that cany water or water-glycol mixtures for cooling purposes are 
subject to expansion and contraction due to thermal effects. All pipe including, but not 
limited to, A WS, A WR, JWS, and JWR shall be supported by appropriate expansion type 
rollers, slide plates, or other to allow for material expansion and contraction. Fixed anchor 
points shall also be included; at a minimum each straight run of pipe shall include one fixed 
anchor point as acceptable by the CONSTRUCTION MANAGER. All pipe supports shall 
comply with specification 15020. 

C. The overall cooling system process shall function as follows and as shown on drawing 7I-10: 

1) The overall cooling schematic shall be as shown in drawing 71-10 which lists 
heat transfer rates and cooling water flow rates. The CONTRACTOR shall 
provide heat transfer calculations stamped by a professional engineer licensed in 
California for each piece of equipment that transfers heats. The calculations shall 
be submitted as a package and shall confirm that the equipment being provided 
will meet the engine generator's heat transference requirements. The 
CONTRACTOR shall hold final responsibility for providing a total cooling 
system that meets or exceeds the heat transfer required for all engine generators 
nmning simultaneously at full load capacity. 

2) Engine: The engine will reject heat to the internal jacket water and auxiliary 
water cooling systems. This cooling medium shall be a mixture of glycol and 
water (glycol loop) as recommended by the engine manufacturer to acconunodate 
the engine's cooling requirements. The glycol loop will nm only between the 
engine and its associated plate and frame decoupling heat exchanger. 

a.) The designed cooling system is based on auxiliaiy/aftercooler 
heat re:iection of 1,562 MBtu/ hr and jacket heat rejection of 
7,328 MBtu/hr for a single engine. 

3) Plate and Frame Heat Exchanger: After accepting the engine's heat the water­
glycol mix is considered "return" water. The glycol loop is pumped to a plate and 
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frame style heat exchanger installed adjacent to the engines as shown in the 7M 
drawings; pump and plate and frame HEX shall be provided as part of the engine 
manufacturer's package. At the plate and frame HEX the glycol loop rejects its 
heat to a softened water loop before returning to the engine as "supply" water. 
The supply glycol loop may travel through a lube oil HEX, as required by the 
manufacturer, prior to returning to the engine. Lube oil HEX shall be provided by 
engine manufacturer. 

a.) The soft water loop is designed to deliver to the plate and frame HEXs 
100°F low temp (auxiliary/aftercooler) water and l 70°F high temp (jacket) 
cooling water as shown on drawing 7I-l 0. 

b.) Design: 

1. The plate and frame HEX's shall be vertical type and shall be limited 
to a footprint no larger than 24" x 40". 

ii. Unit shall be of a single pass design with all connections located on 
the frame plate to allow for removal and plates and inspection 
without dismantling the process piping. 

iii. All connections should be located on the frame plate (fixed head), 
allowing the pressure plate (movable head) to slide back and have 
plates added, removed, or replaced from the plate pack without 
disturbing the connections or associated piping. 

1v. The design should allow for the removal of any plate in the plate 
pack without requiring the removal of any other plates. 

v. The unit shall be provided with an aluminum splash shield covering 
the sides and top of the plate pack. The bottom should be left open 
for leak detection. 

vi. The unit shall be designed, tested, and U stamped in accordance with 
ASME Section VIII Division 1 and registered with the National 
Board. A U-1 data report to be furnished upon request. 

vii. Manufacturer must be certified and registered with ISO 9001 :2008. 
A certificate of registration shall be supplied upon request. 

viii. Unit must be factory pressure tested with ASME U stamp applied on 
nameplate prior to leaving the factory. 

c.) Frame: 

1. The frame and pressure plates shall be ca1'bon steel SA 516 grade 70. 

ii. The frame and pressure plates shall be of sufficient thickness to meet 
the ASME design pressure without the use of stiffeners or other type 
of reinforcement. 

iii. Carbon steel frame components, except hardware, shall be painted 
with gray macro epoxy paint to a minimum of 4 mils dry film 
thickness. 
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1v. Carbon steel frame and pressure plates shall be steel grit blasted to 
SSPC-SP6/NACE 3 (Commercial Blast Cleaning) with surface 
profile of 2 mils on either face. All surfaces and openings must have 
a recoatable epoxy primer applied within 8 hours of blast or before 
flash rusting occurs. 

v. Frame plates shall have integral lifting eyes in the upper comers. 
Bolted or welded on lifting lugs not allowed. 

vi. Units with studded port connections shall have unlined or alloy lined 
studded p01is to mate with a raised face or flat faced ANSI flange 
where 150# ANSI flanges are acceptable. Rubber liners are not 
allowed. 

vu. Units with NPT connections, except l" p01i sizes, shall have the 
frame plate tapped with carbon steel female NPT connections or, if 
alloy material is required, extended male NPT nozzles. 

viii. Uni ts with l" ports shall have carbon steel or 316 stainless steel 
female tapped NPT or alloy material male NPT connections. 

1x. For units with studded port type connections, the studs around the 
ports must be provided by the manufacturer. 

x. Units with connections greater than 3" require that the thermal plates 
be supported by the top carry bar. The bottom guide bar shall only 
assist in properly aligning the plates. 

x1. The design for units with 2.5" connections or smaller shall allow the 
plates to be supported by the bottom guide bar and the top carry bar 
shall help properly align the plates. 

x11. The carry and guide bar for 2" port models shall be stainless steel. 
For models with 2.5" ports and greater, the thermal plate contact 
surfaces of the carry and guide bar shall be stainless steel. For units 
with l" connections, the carry and guide bars shall be zinc plated 
carbon steel. 

xm. For ease of movement during assembly and maintenance, the 
movable pressure plate shall be supported by a roller assembly over 
the carry bar for 4" ported models greater than 90" in height and for 
all 6" and larger ported models. For 4" ported models less than 90" 
in height, a glide clip made of ultra high molecular weight 
polyethylene shall be used on the movable pressure plate. 

xiv. Units shall have a minimum of two mounting feet at the frame plate 
and one at the support column, if a support column is used in the 
design. 

xv. For units with 300 psig design pressure or less, excluding "wide gap" 
designs, frames must be designed to withstand full test pressure in 
one circuit with zero pressure in the opposite circuit. 
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xvi. The nominal connection size shall match the nominal thermal plate 
port hole diameter. 

d.) Plates 

1. Plates shall be pressed in a one-step stamping process, except for 
plates 132" and greater in length, where multi step pressing is 
allowed. 

11. Plates shall use an integral rolled edge hanging system to provide a 
rigid hanger device between the plate and carry bar and guide bar. 
Welded on hanging brackets or stiffeners are not acceptable. 

m. The plate pack shall use a positive plate to plate alignment system to 
ensure proper plate to gasket seals throughout the plate pack. The 
positive alignment system shall either be a gasket lug which fits 
within a plate recess on the proceeding plate (tongue in groove) to 
align successive plates or an extended rolled edge hanger which 
nests successive plates through direct contact around the entire plate 
hanger. Plate designs which only offer aligmnent through contact 
with the carry and guide bar are unacceptable. 

1v. Plates shall have an enclosing groove for the entire gasket designed 
to contain the gasket while allowing for thermal expansion. 

v. Plates shall be permanently marked to indicate plate material and 
thickness. 

vi. Double wall plates shall have an air gap with a leak detection path. 

vn. Stainless steel double wall plates shall be pressed at the same time to 
ensure a close fit with minimal loss of heat transfer. 

viii. For units with 300 psig design pressure or less, excluding "wide gap" 
designs, thermal plates must be designed to withstand full test 
pressure in one circuit with zero pressure in the opposite circuit. 

e.) Gaskets 

1. All gaskets for single pass designs, except the gasket on the first 
plate, shall be identical. 

ii. The gaskets shall be a one-piece construction with a double gasket 
barrier at the port region. The area isolated by the double gasket shall 
be vented to the atmosphere, so that a gasket failure is detected by 
leakage to the exterior prior to any possible cross contamination. 

iii. Gaskets shall have tapered sides to assure positive seating of the 
compressed gasket and assist in aligning the thermal plates during 
compression. 

iv. When available, glue-free gaskets are prefeITed to glued-on gaskets. 
Glue-free gasket attachment methods which break during gasket 
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removal or plate maintenance, thus destroying the gasket, are not 
allowed. 

v. Care should be taken in the selection 

£) Thennal/Hydraulic Design and Certification 

1. The manufacturer shall guarantee the accuracy of the heat exchanger 
thennal and hydraulic design. Should the heat exchanger not perform 
to the specified conditions, within industry standard testing methods, 
accuracy and tolerances for plate and frame heat exchangers, the 
manufacturer is responsible to replace or repair the exchanger to 
achieve the stated perfonnance. 

4) The softened water loop will accept the heat from the glycol loop at the plate 
frame HEX and is now considered "return" water. The soft water travels through 
the cooling loop pumps to the refurbished wastewater heat exchangers 
(WWHEX). At the WWHEX units the soft water loop rejects its heat to the 
wastewater. The rates of heat rejection based on flow rate are shown in drawing 
7I-10. Once the soft water has rejected its heat to the wastewater the cooling 
process may be fully or partially completed and the water is considered "supply". 

a.) WWHEX heat transference is based on the materials and configuration 
as shown in the 4M-X drawings and heat rejection is based on the flow 
rate and heat transference as shown on drawing 71-10. CONTRACTOR 
shall include heat transfer calculations for the WWHEX with the overall 
heat transfer calculation package referenced above. 

5) The softened water loop is routed from the WWHEX units to the air handling 
unit's air-water heat exchangers (AHEX) atop the generator building roof. Based 
on the number of engines running the softened water may travel directly back to 
the plate and frame HEX described above or when multiple engines are running, 
or when the supply water temperature is lower than what the current situation 
calls for, the softened water will travel through the AHEX to reject heat to air 
before returning to the engine's plate and frame HEX. 

a.) Reference specification 15855 for AHU construction requirements. 
2.6 GENERATOR 

A. The generator shall be nominally rated 4000 KW at .8 PF, 4,160 V 3 phase, 60 Hz, 4 wire wye 
high impedance grounded and shall be a brushless design with solid state permanent magnet 
generator (PMG) exciter. Other excitation methods are not acceptable. The voltage regulator 
shall be solid state, generator mounted. Provide radio-interference suppression meeting 
commercial standards. 

B. Voltage Regulation Tolerance: Plus or minus 1 percent of any present value over the 3 phase 
load range. Instantaneous voltage dip or rise, when measured with an oscilloscope, shall not 
exceed 25 percent upon full load application or r(ljection, and shall return to preset value within 
0 .5 seconds. 

C. Waveform: Deviation factor of output voltage shall not exceed 5 percent and the value of any 
individual harmonic shall not exceed 2 percent of the fundamental when operating with an 
unbalanced load. 
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D. Temperature Rise: Temperature rise of any component shall not exceed the rise pennitted by 
NEMA standards. The voltage regulator shall be adjustable minus 25 percent to plus 10 percent. 

E. Bearing: Double sealed ball bearing, lubricated for life. 

2.7 VIBRATION ISOLATORS 

A. The engine and generator shall be mounted on a common system base and shall be provided with 
vibration isolators of number and size as recommended by the engine supplier to meet and IBC 
Ip= 1.5 support of the engine, generator, auxiliary equipment, and base. The isolation mountings 
shall consist of steel or cast iron top and bottom housings incorporating steel springs or "donut" 
style isolators, located between the genset and the base, and shall be provided with built-in 
leveling bolts and built-in resilient chocks to control isolation and withstand lateral forces in all 
directions. · 

B. The vibration isolators shall be Korfund Dynamics Corporation Series L, or equal. 

2.8 LUBRICATION AND COOLING FLUIDS 

A. The supplier shall furnish the engine fully charged with lubricating oil and grease as specified by 
the manufacturer for continuous service. The cooling system shall be furnished with a full charge 
of 30 percent ethylene glycol. 

2.9 GENERATOR SYSTEM CONTROL PANEL 

A. The engine shall be provided with a locally mounted instrument and control panel, vibration 
isolated, NEMA 12 compliant, dead front, constructed of 14 gauge steel and containing at least 
the following equipment: 

Coolant temperature gauge 

Oil pressure gauge 

Four position selector switches marked for "auto," "manual," "stop," and "stop/reset." 

Automatic starting controls (2 wire start/stop) 

Coolant level pre-alann 

Coolant temperature pre-alarms (low and high) 

Diesel pressure pre-alarm 

Electrical contacts and "push to test" pilot lights for shutting down the engine on low oil 
pressure, high oil temperature, overcrank, high coolant temperature, and overspeed condition 

Individual electrical contacts for remote indication of any pre-alarm or alarm condition 

Running Time Meter (Non Resettable) 

Emergency stop switch 

Voltmeter and switch, ammeter and switch, frequency meter 
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B. Wiring 

1. Signal wiring shall be segregated from power wiring and be arranged neatly to facilitate 
tracing of circuits. 

2. Plastic wiring wraps shall be used to bundle wires, except within wiring ducts. The bundles 
shall be securely fastened to the steel structure at suitable intervals not exceeding 12-inches 
in length. No open space hanging of wires will be permitted. Flexible stranded copper 
wiring shall be used throughout. No solid conductor wire shall be permitted. 

3. Terminal blocks shall be provided for interconnections between remote devices and local 
control panel wiring. The terminal blocks shall be factory assembled on a mounting 
channel, and the channel shall be bolted to the inside of the panel. The terminals shall have 
a continuous marking strip using the nomenclature on the schematic diagrams. No more 
than 2 wires shall be terminated at any one terminal. Wire tenninals shall have sleeve wire 
markers properly marked to match the schematic diagrams. 

2.10 SPARE PARTS 

A. Two sets of the following spare parts shall be furnished for the Diesel Engine: 

Item Qty Description 

1 8 Air Filter - Primary 

2 6 Fuel Filter - Primary 

3 2 Drive Belt - Altcmator 

4 10 SOS - Oil Sample Kit and Pump 

5 2 Coolant Sample Kit 

6 8 Oil Filter 

7 6 Fuel Filter - Water Separator 

8 1 Voltage Regulator 

9 I Air Start Motor and Solenoid Valve 

10 2 Pressure Regulator Kit - Air Starter 

B. Two sets of the following spare parts shall be furnished for the Diesel Particulate Filter: 

Item Qty Description 

1 6 Filter Element Gasket 

2 2 RTD Temp Sensor 

3 2 Differential Pressure Transducer 

4 1 Maintenance Fittings and Gaskets 

C. Two sets of the following maintenance tools shall be furnished for the Diesel Engine: 
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Item Qty Description 

I 1 Customer ET - Diagnostic 
Adapter/SW 

2 I Oil Fitter Cutter 

3 1 Engine, Turning Tool 50:l 

4 1 Digital Manometer 

5 I Basic Mechanic Hand Tool Group 

6 I Basic Electrical Test Meter 

PART 3 --EXECUTION 

3.1 FACTORYTESTING 

3.2 

3.3 

A. The generator system shall be witness tested at the facto1y before shipment to the Site. The 
manufacturer's standard testing procedure shall be followed, and in the event the system does not 
satisfy the test criteria or the requirements of this Section, it shall be repaired, modified, or 
replaced until it conforms. 

B. Furnish the ENGINEER 2 weeks prior notice of the testing date and a copy of the manufacturer's 
test procedure. The CITY and the ENGINEER will witness the factory testing and sign the test 
data as witnesses. The ENGINEER will not review nor approve the test procedure. 

C. 

D. 

A. 

A. 

The CONTRACTOR shall pay the costs for the CITY and ENGINEER to observe the tests. Such 
costs will include travel and subsistence for 2 persons excluding salaries. 

Witnessed test results shall be submitted to the ENGINEER for the project file, not for review. 

OPERATION AND MAINTENANCE MANUAL 

The Contractor shall provide ten (10) hard copies of the O&M manual inclusive of all details 
addressed in this specification. 

ST ART-UP ASSISTANCE AND TRAINING 

The manufacturer's representative shall furnish on-Site start-up assistance and shall inspect the 
installation prior to start-up to verify that equipment is installed in accordance with the 
manufacturer's requirements. 

B. Upon completion of startup and after acceptance by the CITY, the CONTRACTOR shall 
completely fill the fuel tank. 

C. In addition, the manufacturer's representative shall provide on-Site training for operation and 
maintenance of all equipment included in this Section. 

D. The following times shall be included, as a minimum, for the above tasks. A day is defined as 8 
hours on-Site, exclusive of meals and travel. Each task shall be considered a separate trip to the 
site. Dates and times for the trips shall be coordinated with the CITY. 

1. Inspection of the installation: 2 days 
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2. Startup assistance: 3 days 

3. 0 peration and Maintenance Training: 2 days 

3.4 SERVICE AND SUPPORT 

A. The manufact11rer shall present documentation for approval demonstrating their ability to 
meet the below criteria as part of this submittal requirements. 

1. The manufacturer shall be able to respond and send to the site trained maintenance personal 
to an emergency call for maintenance within I hour. 

2. All spare parts necessary to keep the engine-generators operational shall be available able to 
be delivered to the site within 24 hours if an order being placed. 
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SECTION 12346 - OFFICE FURNISHINGS 

PART 1-- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing office furnishings. 

1.2 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 

1.3 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Manufacturer's product specifications, standard details, installation instructions and general 
recommendations. 

2. Manufacturer's color charts consisting of sections of actual exposed components with integral 
or applied finishes showing full range of colors, and materials available for selection by the 
CONSTRUCTION MANAGER. 

1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Products shall be delivered in original, unbroken packages, 
containers, or bundles bearing the name of the manufacturer. 

B. Storage: Products shall be carefully stored in a manner that will prevent damage and in ru1 area that 
is protected from the elements. 

PART 2 -- PRODUCTS 

2.1 FURNISHINGS 

A. CH-01-A to be Steelcase Amia or approved equal. Chair base shall be a five-point base with 212'' 
dual-wheel hard casters for carpeted areas. Chair shall feature multiple ergonomic functions to 
include: seat height adjustment, seat depth adjustment, flexible seat edge, live lumbar, lumbar 
height adjustment, back tension, and back lock. Arms shall be black plastic with soft cap and also 
have ergonomic adjustments to include height, width, depth and pivot adjustments. Chair seat 
shall have grade 3 or higher upholstery. Chair back shall be mesh-knit fabric. Chair frame shall 
be black. Overall dimensions are as follows: 21 %" to 24 %" adjustable depth x 26 5/8" width x 
37 W' to 42 Yz'' adjustable height. 

B. CH-01-B to be Steelcase Amia or approved equal. Chair base shall be a five-point base with 2Yz'' 
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dual-wheel soft casters for hard surfaces. Chair shall feature multiple ergonomic functions to include: 
seat height adjustment, seat depth adjustment, flexible seat edge, live lu:mbar, lumbar height 
adjustment, back tension, and back lock. Arms shall be black plastic with soft cap and also have 
ergonomic adjustments to include height, width, depth and pivot adjustments. Chair seat shall have 
grade 3 or higher upholstery. Chair back shall be mesh-knit fabric. Chair frame shall be black. Overall 
dimensions are as follows: 21 %" to 24 %" adjustable depth x 26 5/8" width x 37 'l,i" to 42 W' 
adjustable height. 

C. CH-02 to be Steelcase Reply or approved equal. Chair base shall be a five-point base with 2W' dual­
wheel hard casters for carpeted areas. Chair shall feature ergonomic functions to include: 5" 
pneumatic seat height adjustment, minimum 1 W' seat depth adjustment, lumbar height adjustment, 
tilt tension and back lock. Arms shall be black plastic with soft cap with height adjustment only. 
Chair seat shall have grade 3 or higher upholstery. Chair back shall be mesh-knit fubric. Upholstery 
patterns and colors to be selected from manufacturer's standard offering. Chair .frame shall be black. 
Overall dimensions are as follows: 24" to 25" adjustable depth x 25 3/4" width x 37 %" to 42 %" 
adjustable height. 

D. DK-01 to be configured using KI Workzone Series components or approved equal. Refer to furniture 
plans for configuration and locations. General configuration includes a desk featuring a curvilinear 
contour on user side with box/box pedestal, a comer unit worksmface and return with 2-high lateral 
file. Surface supports/legs shall not interfere with knee space, especially at the corner unit. Layout 
includes both right and left handed desks, refer to plan for quantity and locations. Frame shall be 
constructed of heavy-gauge, seam-welded, powder-coat finished tubular steel. Worksurface shall be 
1-1/4" thick high pressure laminate top with phenolic backer sheet over a particle board core. Edge 
treatment shall be vinyl t-mold edge. Worksurface shall have grommets and horizontal wire 
management troughs. All tops shall be pre-drilled for mounting of end panels, modesty panels, wire 
management channels and connectors. End panels shall feature full leg end panel to completely 
enclose the end of the desk. Intermediate supports under the work surface shall allow clearance for 
knee space, especially at desk corner. Full height modesty panels shall only be provided on exposed 
faces of desks. Desk components that are placed against a wall as indicated on the :furniture plan shall 
have a beam frame support that does not limit access to electrical and data outlets. Pedestals shall be 
constructed of steel. Box drawers shall be 6" tall and file drawers shall be 1 r tall. Box/Box/File shall 
be 15" wide. Lateral file shall be 2-drawer high, 30" wide and feature file hanging bars. Drawers shall 
operate on full extension ball bearing slides. Locks shall be provided and desk components shall be 
keyed alike. Floor supporting pedestal shall have four glides, adjustable from ilie outside of the 
cabinet. Metal, laminate, and vinyl edge to be selected from manufacturer's full range of colors and 
patterns. Overall dimensions for the desk used as basis of design are as follows: Desk: 24" d x 60" w 
x 29" h; Corner: 42" w x 36"d x 29" h; Return: 30" d x 48" w 29" h. Overall footprint: 8'6" x 7'0". 

E. TB-01 to be KI Wm'kzone Corner Transitional W01'ksurface or approved equal Worksurface shall 
be supported by attaching to fixed, adjacent surfaces. A 7 /8" square tubular comer support leg and 
modesty panels or other structural menibers shall be provided and attached in the field to coordinate 
with architectural conditions. Work surfaces shall be 1 W' thick high-density particle board with high 
pressure laminate finish and phenolic backing to be selected from manufacturer's full range. Exposed 
edges shall by vinyl T-mold pressed into the particle board edge and spot nailed :from underside of 
worksurface. Work surface shall feature two grommets located centered along the rear edge of the 
surface. Some worksurfaces may have to be field cut to coordinate with architectural conditions, 
Refer to furniture plans for configuration and locations. Overall dimensions are as follows: 30" D x 
48" W X 29". 
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F. TB-02 to be Global Total Office Laminate Boat Top, Arch Base Conference Table (GCTI OWBABN) 
or approved equal. Table top shall be 1-1 /8" thick, 451b. density particle board covered on both sides 
with high performance thermally fused laminate. Tops shall be premarked to be attached to bases on 
site using slot and hook assembly. Edge treatment shall be t-mold edge. Lan:rinate finish shall be 
selected from manufacturers full range and t-mold edge shall match lan:rinate selection. Overall 
dimensions are as follows: 48" W x 120" L x 29" H. 

G. FL-0 I to be KI 700 Series 2-high Lateral File Cabinet or approved equal. File shall be constructed of 
18- and 20-gauge steel. Uprights and top and bottom reinforcements shall be welded into a rigid box 
frame. Back and top shall be seamless with reinforced corners. Drawer fronts and shelf body shall be 
constrncted of 20-gauge steel. Drawer glides shall feature heavy duty three section ball bearing 
suspensions. Each drawer shall have folder bars. File shall feature adjustable glides. Finish shall be 
selected from manufacturer's full range. Overall dimensions are as follows: 30" W x 18" D x 27" H. 

H. FL-02 to be KI 2-high Bookcase or approved equal. Shell shall be constructed from 18-gauge and 
20-gauge steel with reinforced comers and seamless back. Shelves shall be constructed of 22-guage 
steel formed with 7 /8" lip for reinforcement. Bookcases shall have four (4) adjustable glides 
providing adjustment from the outside of the bookcase. Shelves shall accommodate standard three­
ring binders and be adjustable on l" increments. Finish shall be powder-coated and selected from 
manufacturer's full range. Overall dimensions are as follows: 36" W x 15" D x 24" H. 

I. PT-01 to be configured using Steelcase Montage series components or approved equal. Refer to 
furnitme plans for configuration and locations. General configuration includes a 4 workstation areas 
surrounded by 55" partition walls, refer to plan for quantity of partitions and configmation. Partitions 
shall be arranged so that the n:rinimum entry into work area is no less than 3 '-4". Frame shall be 
constructed of heavy-gauge, seam-welded, powder-coat finished steel. Partition comer junctions shall 
be the full height of the partitions with a chamfered edge cover. Partitions shall be coordinated 
with/and shall not interfere with typical desk shapes and structures DK-01. Manufacturer floor anchor 
brackets shall be provided for anchoring partitions to concrete floor. Metal frame, tack able acoustic 
tiles, enhanced tiles to be selected from manufacturer's full range of colors and patterns. Overall 
footprint dimensions of workstation spaces used as basis of design are as follows: 9'6" w x 8' 1-1/2" 
d X 4'7" h. 

2.2 SCHEDULE 

CODE DESCRIPTION 

CH-01-A OFFICE CHAIR 
-HARD 
CASTERS 

CH-01-B OFFICE CHAIR 
-SOFT 
CASTERS 
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CH-02 OFFICE CHAIR STEELCASE REPLY 10 
CONFERENCE 
#202 

DK-01 TYPICALL KI WORKZONE 7 
SHAPE DESK SERIES OFFICES & OPEN 

WORK AREA 
TB-01 IT WORK KI WORKZONE 1 

BENCH TABLE CONTROL ROOM 
CORNER UNIT #102 

TB-02 CONFERENCE GLOBAL BOAT TOP I 
TABLE TOTAL OFFICE ARCH BASE CONFERENCE 

GCTlOWBAB #202 
N 

FL-01 2-HIGH KI 700 SERIES 9 
LATERAL FILE 
CABINET 

FL-02 2-HIGH KI 700 SERIES 4 
BOOKCASE 

PT-01 CUBICLE STEELCASE MONTAGE 4 
PARTITION WORKSTATIONS 

AT OPENWORK 
AREA#201 

2.3 MANUFACTURERS 

A. Products shall be manufactured by the following (or equal): 

1. STEELCASE 
2. KI 
3. GLOBAL TOTAL OFFICE 

PART 3--EXECUTION 

3.1 INSTALLATION 

A. General: CONTRACTOR shall be responsible for complete delivery, disposal of packing mateiials, 
assembly and set-up of all items. 

B. Discrepancies: CONTRACTOR shall notify OWNER immediately of any discrepancies between 
drawings, specification's dimensions, field conditions, and manufacturer's specifications before 
ordering any items and request clarification. 

C. Schedules: At the commencement of this project, CONTRACTOR shall provide the owner and 
Architect with a schedule indicating projected manufacturer ship dates, order acknowledgements and 
any other documentation indicating shipping dates and schedules. In reasonable time prior to 
delivery, the vendor and owner shall agree upon a schedule for access to the unloading facilities, 
elevator, and building for delivery and installation. The vendor shall provide written updates on a 
monthly basis detailing the status of the delivery and installation schedule. Any delays reported by a 
manufacturer due to any specified item, C.O.M., etc., which the manufacturer states is out of stock, 
discontinued or would otherwise affect the initially ai;,rreed-upon schedule in any way shall be brought 
to the attention of the Architect and OWNER immediately. 
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D. Field Verification: Prior to delivery of furniture, the vendor shall inspect the project premises and 
verify status of the building and site construction is suitable for delivery and installation. The vendor 
shall detern1ine and coordinate with the owner best access for delivery trucks, unloading and staging. 
Any conditions the vendor finds that would impede on the ability of the vendor to perform the work 
shall be brought to the attention of the OWNER. 

l. The vendor shall field verify measurements of any locations as noted on the contract drawings. 
2. CONTRACTOR shall at all times while performing work on the prqject premises have a prqject 

superintendent on site to represent the vendor and coordinate the work with the OWNER and 
Architect as necessary. The superintendent is also responsible for supervision of vendor's 
employees and other persons contracted to carry out the work. The superintendent shall maintain 
a safe working environment. 

3. Installation: The successful vendor in entering, passing through, or working in any space of the 
building in the perfonnance of the work shall at all times furnish and maintain proper protection 
for the floors, ceilings, walls, fixtures, equipment or any other property of the City. Vendor will 
see that all items, whose dimensions may require careful maneuvering through doorways, 
corridors, etc., will be properly padded in advance to reduce the hazard of marring and scratching 
either the premises or the items being installed. 

4. Vendors shall be solely responsible for the removal and proper disposal of all packaging 
materials from the job site on the same work day of unpacking. 

E. CONTRACTOR shall protect installed units against damage, blemishes, or any indication of 
use at completion of project. Damaged units shall be repaired or replaced as directed by the 
CONSTRUCTION MANAGER. 

** END OF SECTION ** 
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SECTION 12510- HORIZONTAL LOUVER BLINDS 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing operating horizontal louver blinds and all 
appurtenant work, complete and operable. 

1.2 CODES 

A. The WORK of this Section shall comply with the cuITent editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. California Building Code 

1.3 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Manufachirer's product specifications, standard details, installation instructions and general 
reconm1endations. 

2. Manufacturer's color charts consisting of sections of actual exposed components with integral 
or applied finishes showing full range of colors, and materials available for selection by the 
CONSTRUCTION MANAGER. 

3. Shop drawings for special components and application conditions of horizontal louver blind 
units which are not fully dimensioned or detailed in manufacturer's product data. 
Relationships to adjoining work shall be clearly indicated. 

a. Typical elevation layout shall be included indicating proposed division between blind 
units and meeting edges at corners. Sections and details shall be provided at head and 
sill between blind units and comers including inclined installations. 

b. A schedule shall be provided of all units to be furnished, including field measurements 
at each location. 

4. Physical sample oflouver blind in color and finish specified. 

1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Products shall be delivered in original, unbroken packages, 
containers, or bundles bearing the name of the manufacturer. 

B. Storage: Products shall be carefully stored in a maimer that will prevent damage and in an area that 
is protected from the elements. 

PART 2 -- PRODUCTS 

2.1 HORIZONTAL LOUVER BLINDS 
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A. General: Horizontal louver blinds shall be provided which are complete assemblies produced by one 
manufacturer, including hardware, accessory items, mounting brackets, and fastenings. 

B. Horizontal louver blinds shall be provided in colors and material finishes as indicated, or, if not 
indicated, as selected by the CONSTRUCTION MANAGER from manufacturer's standard colors 
and material finishes. 

C. Headrail: Headrail shall be manufacturer's standard headrail consisting of channel shaped section 
complete with tilting mechanism, top and end braces, top cradles, cord lock, and accessory items 
required for the type of blind and installation indicated. 

D. Bottom Rail: Bottom rail shall be manufacturer's standard tubular bottom rail, designed to 
withstand twisting or sagging. Top surface shall be contoured to match slat curvature, with flat or 
slightly curved bottom. Ends shall be closed with manufacturer's standard metal or plastic end 
caps, of same color as rail. Rail shall be finished the same color as slats, unless otherwise indicated. 

E. Slats: Slats shall be manufacturer's standard, spring-tempered PERFORATED aluminum slats, 
nominal 0.008-inch thick by nominal I-inch wide, with rounded comers and with forming burrs 
removed. Other components shall be sized to suit slat width indicated. Slats shall be designed 
and spaced to achieve maximum overlap and closure for optimum light exclusion. Rear of blades shall 
be notched at ladders, and rout holes shall be offset at lift cords to enable blades to touch one another 
when closed .. 

F. Ladders: Ladders shall be manufacturer's standard ladder construction, designed to support and 
maintain slats at proper spacing and alignment in open and closed positions. Ladders shall be 
braided polyester cord design consisting of vertical components of not less than 
0.043-inch nor more than 0.068-inch in diameter and integrally braided ladder rungs of not less than 
4 threads. Ladders shall be spaced not further than 23 inches apart nor more than 
7 inches from ends of slats. 

G. Tilting Mechanism: Tilting mechanism shall be manu:fucturer's standard assembly including 
disengaging worm and gear mechanism to eliminate overdrive, low friction gear tilter, drum and 
cradle at each ladder, tilt rod, tape clips, and grommet guides to prevent wear on ladder and cords. 
Mechanism shall be designed to hold slats at any angle and prevent movement of slats due to 
vibration, operated as follows: 

1.. Wand Operation: Operation shall be through manufacturer's standard, detachable clear plastic 
wand, of proper length to suit blind installation, to provide convenient operation, and detachable 
without tools by raising locking sleeve. 

H. Lifting Mechanism: Lifting mechanism shall be manufacturer's standard, including crash- proof 
cord locks with cord separators and braided polyester or nylon lift cords with plastic tassels at ends. 
Cord shall be sized to suit blind type. Cord equalizers shall be included of self-aligning type 
designed to maintain horizontal blind position. 

I. Installation Brackets: Brackets shall be manufacturer's standard, designed to facilitate removal 
of head channels. Intermediate brackets shall be provided at spacings recommended by the blind 
manufactmer. Necessary hardware shall be included for securely attaching brackets to acljoining 
construction and to head rails. Brackets shall be designed to safely support the weight of the blind 
assembly plus forces applied to operate the blinds. 
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J. Finish: Finishes shall be provided as indicated below. Exposed accessories and hardware shall be 
finished to match rail color. Manufacturer's standard corrosion resistant finish shall be applied to 
concealed items of hardware. 

1. Steel Components: Exposed steel surfaces shall be galvanized and either phosphate coated or 
prime coated, followed by manufacturer's standard baked-on synthetic resin enamel finish. 

2. Ahuninm11 Slats: Aluminmn slats shall be provided with manufacturer's standard factory- applied 
finish system consisting of chemical conversion coating followed by baked-on synthetic resin 
enamel finish coat. 

2.2 FABRlCATION AND OPERATION 

A. Prior to fabrication, CONTRACTOR shall verify actual opening dimensions by accurate site 
measurements. Dimensions shall be adjusted for proper fit at openings. 

B. CONTRACTOR shall properly coordinate necessary trades for securing tracks to substrates and other 
finished surfaces. 

C. Horizontal louver blind components shall be fabricated from non-conosive, non-staining, non-fading 
materials which are completely compatible with each other, and which do not require lubrication 
during nonnal expected life. 

D. Blind tmits shall be fabricated to completely fill the openings as shown from head-to-sill andjamb­
to-:_jamb. 

1. At continuous window wall installations, blinds shall be fabricated so that ends occur only over 
mullions or other defined vertical separations, unless otherwise indicated. 

2. Supporting ladders shall be spaced to comply with manufacturer's standards, unless otherwise 
indicated. 

3. Slats shall be spaced to provide overlap for light exclusion when in fully closed position. 

E. Horizontal louver blind tmits shall be equipped for the following operations, unless otherwise 
indicated: 

1. Full-tilting operation with slats rotating approximately 180 degrees. Tilt operating 
controls shall be placed on the left-hand side of blind units, unless otherwise indicated. 

2. Full-height raising function, to manufacturer's minimum stacking dimension, with lifting cord 
locks for stopping blind at any point of ascending or descending travel. Place pull cords on the 
right-hand side of blind units, unless othenvise indicated. 

2.3 MANUFACTURERS 

A. Products shall be manufactured by the following ( or equal): 

1. Levelor Lorentzen, Inc. 
2. Hunter Douglas, Inc. 
3. Marathon Manufacturing Co. 
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PART 3 -- EXECUTION 

3 .1 INSTALLATION 

A. General: CONTRACTOR shall install horizontal louver blind units in compliance with 
manufacturer's instructions. Units shall be positioned level, plumb, secure, at proper height and 
location relative to adjoining window units and other related work Units shall be securely anchored 
with proper clips, brackets, anchorages, suited to the type of mounting indicated. 

B. Adequate clearance shall be provided between sash and blinds to permit unencumbered operation 
of sash hardware, where present. 

C. Metal parts shall be isolated from concrete and mortar to prevent galvanic action. Tape or thick 
coating or other means recommended by the manufacturer shall be used for separation. 

D. CONTRACTOR shall protect installed units against damage, blemishes, or any indication of 
use at completion of project. Damaged units shall be repaired or replaced as directed by the 
CONSTRUCTION MANAGER. 

** END OF SECTION ** 
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SECTION 13300-INSTRUMENTATION AND CONTROL 

PART 1 - GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes the general specification and requirements for the 
instrumentation and control WORK under this and other applicable Specifications. The 
WORK also includes providing instrumentation and all related wiring as shown in these 
Contract Documents. 

B. All DCS programming shall be provided and paid by the CITY. The CONTRACTOR is 
responsible for a complete and functional system. The CONTRACTOR shall meet the 
functionality, intent, and requirements provided in the control strategies, equipment specific 
specification, control diagrams, P&ID's, Commissioning, and all other related Contract 
Documents. Not all information is explicitly provided in each of these documents, but all 
of the Contract Documents as a whole constitute the requirements to be provided by the 
CONTRACTOR. It is the intent of the Contract Documents to show information once, and 
not to repeat that information again and again throughout all the other related documents. 
The CONTRACTOR is responsible for providing their subs with all the required 
information. 

C. All DCS related panels and internal devices shall be provided by Emerson Process 
Management Power & Water Solutions, Inc (Emerson). Equivalent products will not be 
accepted. 

D. All ELC programming and configuration shall be provided by Emerson. All network switch 
configurations shall be provided by Emerson. Any associated third party I/0 development 
hardware addressing shall be supplied by the vendor. 

E. Communication protocols between equipment shall be the responsibility of the 
CONTRACTOR and Emerson. 

F. The CONTRACTOR shall be responsible for the design, procurement, installation, testing, 
training, and documentation for instrumentation and control systems provided under this 
Contract. The CONTRACTOR shall be responsible for installing and terminating DCS 
inputs and outputs (I/0), providing power, data links to the DCS, and for installing and 
testing all equipment. 

G. The CONTRACTOR shall be responsible for providing instrument submittals to be used in 
the generation of panel wiring diagrams and loop drawings which depict the interconnection 
between all devices shown in the Contract Documents. 

H. The CONTRACTOR shall generate complete loop drawings for each measuring or control 
loop. The loop shall include a minimum of 3 sheets as required in paragraph 1.5 B.3. The 
CONTRACTOR shall furnish Project-wide Loop Drawing Submittal (PLDS) that 
completely defines and documents the contents of each monitoring, alarming, interlock, and 
control loop associated with equipment provided under the instrumentation sections, and 
equipment provided under sections in other Divisions. 
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I. The CONTRACTOR is responsible for providing a complete and functional system. The 
CONTRACTOR and their associated vendors shall provide input, c-oordination, and 
oversight with regards to the CITY provided DCS programming. This teamwork shall be 
per the Commissioning Section 13350. 

J. All control system field tests including loop tests, plant commissioning, and plant startup, 
shall be the responsibility of the CONTRACTOR. The CONTRACTOR shall provide 
knowledgeable personnel including electrical engineer, I&C engineer, and process engineer 
during all field tests. The CONTRACTOR shall be responsible for providing field and 
control room personnel to witness the simulation of field inputs associated with the DCS 
I/0 and points that are data linked to the DCS. The CONTRACTOR shall be responsible 
for providing all competent personnel and NIST certified, current within a year, equipment 
(current drivers, jumpers, read out devices, oscilloscopes, voltage-resistance meters, etc.) 
required to perform the loop test sinmlations. All devices used shall be traceable to the 
National Institute of Standards and Technology (NIST). 

K. The CONTRACTOR shall perform field engineering design as required for mounting and 
supporting all field mounted components. The CONTRACTOR shall develop any 
additional schematic and intercollllection diagrams which may be required for complete and 
operable instrumentation. 

L. The CONTRACTOR shall provide all components, system installation services, as well as 
all required and specified ancillary services in collllection with the I&C system. The system 
includes all materials, labor, tools and documentation required to furnish, install, test and 
place in operation a complete and operable I&C system as shown and/or specified in the 
contract drawings. The CONTRACTOR shall include, but is not limited to, witnessing the 
functional testing of all control loops ensuring instruments and wiring for each loop have 
been conectly installed. The CONTRACTOR shall also ensure, amongst other tasks that, 
all wires are c01Tectly numbered, drawings are correctly updated and within the required 
time frame and that all parties concerned work to the project time line to meet project 
milestones. During commissioning the CONTRACTOR shall coordinate between the 
relevant subcontractors to ensure that the necessary stage of completion is reached by all 
involved parties and all functional tests have been performed satisfactorily before that 
particular phase of the project is scheduled for commissioning. This shall include polarity 
and functional tests of all field devices, all data communication links are functional and all 
devices being controlled and monitored are adequately represented on the graphic display 
including any associated functions, which may be required. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections 
of the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 09800 Protective Coating 
2. Division 11 Equipment, as applicable 
3. Section 13350 Commissioning 
4. Section 13400 Distributed Control System (DCS) 
5. Division 15 Mechanical, as applicable 
6. Division 16 Electrical, as applicable 
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1.3 CODES 

A. WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. Unifonn Fire Code 
2. National Electrical Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of 
this Section: 

ANSI/ASME B 16.5 
APIRP-550 

ASTMA 105 

ASTMA 193 

ASTMA 194 

ASTMA283 

ASTMA 312 
ISA-RP60.6 
ISA-RP7.1 
ISA-RP12.6 

ISA-S5.1 
ISA-S5.4 
ISA-Sl2.4 

ISA-S20 

ANSI-B16.1 

ANSI/ A WW A C207 

ANSI/AWWA C701 
ANSI/AWWA C702 
AWWAC704 

ASTMA 126 

ASTMB 61 
ANSI/AWWA 

ASMEREPORT 
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Pipe Flanges and Flanged Fittings 
Manual on Installation of Refine1y Instruments and 
Control Systems, Part 1 - Process Instrumentation and 
Control Sections 1 Through 13 
Specification for Forgings, Carbon Steel for Piping 
Components 
Specification for Alloy Steel and Stainless Steel Bolting 
Materials for High Temperature Service 
Specification for Carbon and Alloy Steel Nuts for Bolts for 
High Pressure and High Temperature Service 
Specification for Low and Intermediate Tensile Strength 
Carbon Steel Plates, Shapes, and Bars 
Stainless Steel Piping 
Nameplates, Labels, and Tags for Control Centers 
Pneumatic Control Circuit Pressure Test 
Installation of Intrinsically Safe Systems for Hazardous 
(Classified) Locations 
Instrument Symbols and Identification 
Instrument Loop Diagrams 
Instrument Purging for Reduction of Hazardous Area 

Classification 
Specification Fom1s for Process Measurement and Control 

Instrumentation; Primary Elements and Control 
Valves 

Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 
250, and 800 

Steel Pipe Flanges for Waterworks Service - Sizes 4 In 
Through 144 In. 

Cold-Water Meters -Turbine Type for Customer Service 
Cold-Water Meters - Compound Type 
Cold-Water Meters - Propeller Type for Main Line 

Applications 
Specification for Gray Iron Castings for Valves, Flanges 

and Pipe Fittings 
Specification for Steam or Valve Bronze Castings 
Ductile-Iron and Gray-Iron Fittings, 3-In Through 

Cl 10/A21.10 48-In for Water and Other Liquids 
Fluid Meters, Sixth Edition, 1971 
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1.5 SHOP DRAWINGS AND SAMPLES 

A. Presubmittal Conference: 

1. The CONTRACTOR shall mTange and conduct a Presubmittal Conference within 60 
days after award of the Contract. The purpose of the Presubmittal Conference is to 
review and approve the manner in which the CONTRACTOR intends to cany out his 
responsibilities for shop drawing submittal on the WORK to be provided under this 
Section. The CONTRACTOR and the CONSTRUCTION MANAGER shall attend. 
Both the CONTRACTOR and the CONSTRUCTION MANAGER may invite 
additional parties at their discretion. 

2. The CONTRACTOR shall allot one, 4-hour day for the Conference 

3. The CONTRACTOR shall prepare the following for discussion at the Conference: 

a. List of equipment and materials for the instrumentation systems, including 
proposed manufacturer names and model numbers. 

b. List of proposed clarifications to the indicated requirements plus a brief written 
explanation of each exception. 

c. One complete example of each type of submittal proposed. 

d. A flow chart showing the steps the CONTRACTOR will take in preparing and 
coordinating each submittal to the CITY's CONSTRUCTION MANAGER. 

e. A bar chart type schedule for the WORK provided under this Section, covering 
the time period beginning with the conference and ending after startup and 
training. Dates for the beginning and ending of submittal preparation, submittal 
review, design, fabrication, programming, factory testing, delivery to the site, 
installation, field testing, and training shall be scheduled. The schedule shall 
be subdivided into major items or groups of items which are on the same 
schedule. 

4. The CONTRACTOR shall furnish 3 copies of all the items above to the 
CONSTRUCTION MANAGER. 

5. The CONTRACTOR shall take formal minutes of the Conference, including all 
events, questions, and resolutions. Prior to adjournment, all parties must concur with 
the accuracy of the minutes and sign accordingly. 

B. Shop Drawings: 

1. General: 

a. Preparation of shop drawings shall not commence until adjounm1ent of the 
Presubmittal Conference. 

b. Preliminary Shop Drawings shall be submitted as a single package at one time 
within 90 days of the commencement data stated in the Notice to Proceed. 
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c. Both paper (hard copy) and electronic copies are required for both Preliminary 
and Final Shop Drawing subrnittals. 

d. In the Contract Documents, all systems, meters, instruments, and other 
elements are represented by symbology derived from the latest version of 
ANSI/ISA S5 .1. The nomenclature and numbers indicated herein shall be used 
exclusively in all shop drawings. No manufacturer's standard symbology or 
nomenclature shall replace those indicated in the Contract Documents. 

e. During the period of shop drawing preparation, the CONTRACTOR shall 
maintain a direct, infonnal liaison with the CONSTRUCTION MANAGER for 
exchange of technical information. As a result of the exchange, certain minor 
refinements and revisions to the indicated systems may be authorized 
infon11ally by the CONSTRUCTION MANAGER but these shall not alter the 
WORK or cause increase or decrease in the Contract Price. During infonnal 
exchanges, no statement by the CONSTRUCTION MANAGER shall be 
constnied as approval of any component or method or exception to or variation 
from these Contract Documents. 

2. Submittals: 

a. Preliminary Submittal: Four hardcopies copies of the preliminary submittal 
shall be provided for the City's review. Documents in a PDF fon11at shall also 
be provided. 

b. Final Submittal: All documents, including design and O&M documents, shall 
be provided on CD-ROM. One set of CD-ROMS shall contain the native file 
formats (MicroStation, MS Word, MS Excel, etc.), and the other in PDF fon11at, 
using the same file name with "PDF" or "TIF" as the file extension. Four hard 
copies of the final submittal shall be provided as well as a pdf copy. 

c. Each document shall be indexed, and a database table in Excel shall be provided 
which includes the following data for each document 

( 1) Document file name 

(2) Document description 

(3) Hard Copy Catalog No. (used by facility document coordinator) 

(4) Document Type: 

(a) Shop drawings 
i) P&IDs 
ii) Loop Drawings 
iii) Instrume11t Data Sheets 
iv) Other 

(b) Manufacturer's data 
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(c) Maintenance instructions 

( d) Training 

(5) Facility Name 

(6) Specification Number 

(7) Process Name 

(8) Unit Process Number 

d. Electronic Document Submittal Requirements: 

(1) All documents shall be submitted in electronic format, including shop 
drawings manufacturer's data and O&M manuals. 

(2) Documents shall be in Adobe Acrobat PDF format, version as specified 
by the Contract Manager. Vendor and Contractor shop drawings 
developed under the Contract shall be in Bentley MicroStation (.DGN) 
format. Documents in electronic format (WordPerfect, Microsoft Word, 
Excel, Lotus, etc.) shall be electronically converted to standard PDF 
format. In order to minimize file size, drawing conversion from 
MicroStation files to Acrobat PDF shall be in monochrome. 

(3) Deviation from this standard will be accepted only if advance approval is 
given by tl1e Owner 

( 4) Documents not available in electronic format shall be scanned at 300 dpi, 
bitonal (black and white) for documents without graphics, or 300 dpi 
color for documents with graphics where color is required for legibility, 
and converted into Adobe Acrobat (PDF). Scanned image enhancement 
software shall be used. PDF sub-format shall be full Image + Hidden 
Text PDF file fonnat. 

(5) All PDF documents shall be reviewed, and corrected if necessary, for 
orientation and legibility. 

(6) Individual document files shall not exceed 3 megabytes in size. 

e. Paper Document Submittal Requirements 

(1) All shop drawings shall include the letterhead or title block of the 
CONTRACTOR. The title block shall include, as a minimum, the 
CONTRACTOR registered business name and address, project name, 
drawing name, revision level, and personnel responsible for the content 
of the drawing. 

(2) Shop drawing copies shall be submitted as standard size 3-ring, loose­
leaf, vinyl plastic binders suitable for bookshelf storage. Maximum 
binder size shall be 2 inches. 
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(3) A complete index shall be placed at the front of each binder. 

(4) A separate technical brochure or bulletin shall be included for each 
instrument, meter system, and other element. The brochures shall be 
indexed by systems or loops. If, within a single system or loop, a single 
item is employed more than once, one brochure may cover all identical 
uses of that item in the system. Each brochure shall include a list of tag 
numbers to which it applies. System groups shall be separated by labeled 
tags. 

(5) All shop drawings shall be produced in using MicroStation CAD formats. 
Each shop drawing submittal shall include the requisite number of hard 
copies and one (1) MicroStation electronic copy. Upon completion of this 
project, the Contractor shall submit four (4) electronic copies of all 
current shop drawings. 

3. Loop Diagrams: The CONTRACTOR shall be responsible for the accuracy of the 
information within the loop drawings. Upon completion of the loop drawings, the 
CONTRACTOR shall review and upon satisfaction of the accuracy of the documents 
shall provide a letter to the OWNER stating that the loop drawings properly reflect 
the projects as-built condition. Sample loop drawings are provided at the end of this 
Section in Volume IV - Item 10. Pump Station 2 Loop Drawings. The PLDS shall 
be a singular complete bound package submitted 80 days prior to SUBSTANTIAL 
COMPLETION. Loop diagrams shall be provided conforming to ISA 5.4 to verify 
the DCS interfaces with all instrumentation and devices being provided or installed 
under the project. The loop diagrams shall also define all interfaces with equipment 
provided by area Contractors. The following three-sheet fo1111at is required: 

a. Sheet 1: A device schedule developed from an electronic spreadsheet or 
database file, which will be submitted with the loop diagrams. The table will 
show the following: 

(1) Device tag number, with Prefix, Unit Process, ISA Tag Prefix, Tag No. 
(a three or four-digit number based on the loop number) and Tag suffix 

(2) Equipment Service 

(3) Device Type 

(4) Location 

(5) Device Manufacturer 

(6) Model No. 

(7) Spec. No. 

(8) Area Contractor (if applicable) 

(9) Submittal No. 
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(10) Calibrated Range/Remarks 

(11) Data Sheet No. 

(12) I/0 Signal type (Al, AO, DI, or DO) 

(13) Signal Level 

(14) Device Range (full available instrument range) 

(15) Engineering Units 

(16) Process Set Point 

(17) Loop Diagram No., reflecting the field instrument tag number. 

(18) Loop Drawing File Name 

(19) Interconnect Drawing File Name 

b. Sheet 2: Loop drawing meeting the Requirements of ANSI/ISA S5.4, except 
that intermediate terminal junction boxes may be omitted and be shown on Page 
3 for clarity. Butt splices and wire nuts shall be shown on as-builts, with the 
corresponding termination housing (JB, LB, etc. shown on Sheet 3. 

c. Sheet 3: (Expansion sheet - required if the number of intennediate devices or 
terminal junction boxes exceeds what can be legibly shown on Sheet 2). 
Abbreviated diagram showing instrument, wire and cable numbers, 
intermediate terminal junction boxes, and PCM terminations. Wire 
identification numbers will reflect the field instrument tag number, and not the 
DCS I/0 number. 

d. DCS I/0 tag numbers will generally reflect the device tag number. Each I/0 
tag number will be unique. The tag prefix will be based on ISA-5.4, with the 
following additional special acronyms: 

Acronym 

YL 

ZL 

zso 
zsc 
YL 

HS 
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In Computer status 
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4. Technical brochures, bulletins and data sheets containing: 

a. Fully completed ISA S20 data sheets 

b. Component functional descriptions 

c. Locations or assembly at which component is to be installed 

d. Materials of a component's parts which will be in contact with process fluids or 
gases 

5. Schematic and wiring diagrams for control circuits shall be submitted in two stages. 
Initially, schematic control diagrams shall show complete details on the circuit 
interrelationships of all devices within and outside each Control Panel. Subsequent to 
acceptance of all schematic control diagrams, by the CONSTRUCTION MANAGER, 
piping and wiring diagrams shall be submitted. The diagrams shall consist of 
component layout drawings to scale, showing numbered terminals on components 
together with the unique number of the wire to be connected to each terminal. Piping 
and wiring diagrams shall show terminal assignments from all primary measurement 
devices, such as flow meters, and to all final control devices, such as pumps, valves, 
chemical feeders and local control panels. Wiring diagrams shall include MCC Panel, 
circuit, and breaker number for each power feed 

6. Assembly and construction drawings for each alarm annunciator, local indicating panel 
and for other special enclosed assemblies for field installation. These drawings shall 
include dimensions, identification of all components, surface preparation and finish 
data, and nameplates. These drawings also shall include enough other details, 
including prototype photographs, to define exactly the style and overall appearance of 
the assembly; a finish treatment sample shall be included. 

7. Installation, mounting, and anchoring details for all components and assemblies to be 
field-mounted, including conduit connection or entry details. 

8. Complete control panel layouts, all drawn to a 1-1/2 inch= 1 foot scale showing: 

a. Physical arrangements which define and quantify the physical groupings of 
annunciators, hand stations, recorders, indicators, pilot lights and all other 
instrumentation devices associated with control panel sections, auxiliary panels, 
subpanels and racks. 

b. All cutout locations fully dimensioned. All outside panel dimensions shall be 
shown. 

c. Locations of back-of-panel stiffeners. 

d. Tenninal point locations for all panel and back-of-panel piping and wiring 
connections. Terminations shall be coded with identifiers for wiring and piping 
connections for all electric, hydraulic and pneumatic terminations. 

e. Nameplate engraving list. 
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f. A complete and detailed bill of material list shall be submitted for each field 
mounted device or assembly as well as cabinet assemblies and subassemblies. 
Bills of material shall include all items within an enclosure. An incomplete 
submittal shall be rejected and no further evaluation performed until a complete 
and detailed bill of material is submitted 

1.6 OWNER'S MANUAL 

A. The Owner's Manual shall be submitted in both paper and electronic format. Electronic 
fon11at shall conform to the Electronic Document Submittal Requirements for Shop 
Drawings. 

B. Information included in the OWNER'S MANUAL: 

1. Two copies of the OWNER'S MANUAL shall be submitted after acceptance of all 
submittals under Paragraph 1.5. One set will be returned to the CONTRACTOR with 
comments. 

2. Final copies of the OWNER'S MANUAL, after revisions, shall be submitted to the 
CONSTRUCTION MANAGER 15 days prior to startup. 

C. The following shall be included in the OWNER'S MANUAL: 

1. Installation, connection, operating, troubleshooting, maintenance, and overhaul 
instructions from the manufacturer. 

2. Exploded or details views of all instruments, assemblies, and accessory components. 

3. Parts lists and ordering instructions. 

4. Wiring diagrams. 

5. A list of spare pmis for 1 year operation recommended by the manufacturers of all 
DCS equipment. 

1.7 AS-BUILTDRAWINGS 

A. As-built drawings shall be prepared with the following exceptions and changes: 

1. The CONTRACTOR shall keep cunent an approved set of complete loop diagrams 
and schematic diagrams which shall include all field and panel wiring, all piping and 
tubing runs, all routing, all mounting details, all point-to-point diagrams with cable, 
wire, tube and termination numbers. These drawings shall include all instruments and 
all instrument elements for the complete instrument loop as provided under Divisions 
11, 13, 14, 15, and 16 of this Contract. 

2. One set of original drawings and two copies of each as-built drawing under this 
Section shall be submitted to the CONSTRUCTION MANAGER after completion of 
field checkout but before placing the systems in service for the OWNER'S use. 

3. Drawings shall also be submitted in electronic format (MicroStation) 
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SERVICES OF MANUFACTURER 1.8 

A. Calibration, Testing and Startup: A technical service representative of the manufacturer 
shall visit the site and perform the following on all devices. 

1. Inspection, checking and calibrating the equipment. 
2. Startup and field testing for proper operation. 
3. Perfonning field adjustments to ensure that installation and operation comply with 

the Specifications. 

B. Instruction of OWNER'S Personnel: The manufacturer's technical service representative 
shall instruct the OWNER'S personnel as indicated in Paragraph 3.4. 

1.9 SPECIAL GUARANTEE 

A. The CONTRACTOR shall guarantee the WORK of this section for two years following 
final acceptance of the WORK. In making any warranty repairs, the CONTRACTOR shall 
utilize technical service personnel designated by the manufacturer of the failed device. 
Repairs shall be completed within 5 days after written notification by the OWNER. 

1.10 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Products delivered to the site for incorporation into the WORK of 
this Section shall be delivered in original, unbroken packages, containers, or bundles 
bearing the name of the manufacturer. 

B. Storage: Products shall be carefully stored in a manner that will prevent damage and in an 
area that is protected from the elements. 

1.11 CABLE NUMBERING 

A. The first two characters denote the facility or area number. 

B. The second group of characters identifies the device being served. 

C. The third section uses one of the four suffixes in the table below. Where multiple circuits 
of the same type are routed to the same endpoint, the suffix will be P 1, P2, as required. 

D. At each device or termination point, the circuit identification number is appended with the 
individual wire number. For Direct-Current (DC) circuits only, wire polarity is shown in 
parentheses as(+) or(-). 

E. Spaces are not allowed, and letters are not case-sensitive, and written in upper case. 

SUFFIX CIRCUIT TYPE 

(A) 24 v de analog ( 4-20 mA) 

(C) 120 volt AC control 
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(D) 24v de digital status or control 55LSH201(D)-l(+) 

(P) Power (120 volt, 480 V, 5 KV, 15 KV, etc.) O IMCC61 O l(P)-2 

PART 2 -- PRODUCTS 

2.1 COMMUNICATION EQUIPMENT; See Section 13400 - Distributed Control System 
(DCS) for additional requirements. 

A. Existing DCS No.1 - PCM: Emerson shall provide all hardware and the CONTRACTOR 
shall make all cabinet(s) modifications, and tenninate all CONTRACTOR provided field 
connections to the existing cabinets located at the second floor of the existing PS2 building. 
The City will provide all terminal block designations. Sununary of work includes: 

1. New 1.1.1 MAU 
2. New 1.2.8 MAU 
3. NewELC 

Existing DCS Network Cabinet: Emerson shall provide all hardware and the 
CONTRACTOR shall make all cabinet(s) modifications, and terminate all CONTRACTOR 
provided field connections to the existing cabinets located at the second floor of the existing 
PS2 building. Summary of work includes: 

I. New 24 Port F /0 Patch Panel, quantity 2 
2. New Media Converters, quantity 8 

New DCS Remote IO Dro1> No.1: Emerson shall provide a new DCS remote I/0 cabinet(s) 
with all required devices. The CONTRACTOR shall install the cabinet(s) and tenninate all 
incoming field connections. Summary of wo1'k includes: 

1. New 24 Port F/0 Patch Panel 
2. New Media Converters, quantity 2 
3. RIO Module, quantity 2 
4. 24P Gigabit E-Switch 
5. Hard I/0 Cards per Contract Drawing I-5 

New DCS No.2 - PCM: Emerson shall provide new DCS cabinet(s) with all required 
devices. The CONTRACTOR shall install the cabinets and tem1inate all incoming field 
connections. Summary of work includes: 

1. ELC Modules, quantity 4 

New DCS No.2 - Network Cabinet: Emerson shall provide new DCS cabinet(s) with all 
required devices. The CONTRACTOR shall install the cabinets and terminate all incoming 
field connections. Summary of work includes: 

1. Controller 
2. Hard I/0 Cards per Contract Drawing I-5 
3. New Media Converters, quantity 8 
4. 24P Gigabit E-Switch, quantity 4 
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2.2 

A. 

B. 

5. Field LAN Router 
6. 24 Port F/0 Patch Panel 
7. PC - Monitor (Shipped Loose) 

GENERAL 

All meters, all instruments, and all other components shall be of the most recent field-proven 
models marketed by their manufacturers at the time of submittal of the shop drawings unless 
otherwise indicated. 

Panel mounted instruments shall have matching style and general appearance. Instruments 
performing similar functions shall be of the same type, model, or class, and shall be of one 
manufacturer. 

C. Outdoor instrumentation shall be suitable for operation in the ambient conditions at the 
equipment installation locations. Heating, cooling, and dehumidifying devices shall be 
incorporated with the outdoor instrumentation in order to maintain it within its rated 
environmental operating ranges. The CONTRACTOR shall provide all power wiring for 
these devices. Outdoor enclosures suitable for the environment shall be provided. 

D. All instrumentation in hazardous areas shall be intrinsically safe or be approved for use in 
the particular hazardous classification in which it is to be installed. 

E. Mercury switches and components containing liquid mercury shall not be used. 

F. Analog measurements and control signals shall be electrical and shall vaiy in direct linear 
proportion to the measured variable, except as indicated. Electrical signals outside control 
board(s) shall be 4 to 20 milliamperes DC except as noted. Signals within enclosures shall 
be 1-5 volts DC unless otherwise specified. Dropping resistors shall be installed at all field 
side terminations in the control panels to ensure loop integrity. 

G. The accuracy of each instrumentation system or loop shall be expressed as a probable 
maximum error; this shall be the square-root of the sum of the squares of certified 
"accuracies" of the designated components in each system, expressed as a percentage of the 
actual span or value of the measured variable. Each individual instrument shall have a 
minimum accuracy of± 0.5 percent of full scale and a minimum repeatability of± 0.25 
percent of full scale unless otherwise indicated. Inst1uments which do not confo1111 to or 
improve upon these criteria are not acceptable. 

H. Each control loop shall be individually fused. 

I. Color Conventions: Lens covers for indicating lights on all panels will be colored as 
follows: 

1. Red-ON when; 

• Motor not rmming (STOPPED) 
• Valve CLOSED (not fully opened) 
• Device not energized. 
• Circuit breaker OPENED 
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2. Green-ON when; 

• Motor rulllling in forward direction (fast speed for multi-speed motors). 
• Valve OPEN (not fully closed) 
• Device energized. 
• Circuit breaker CLOSED 

3. White-ON when; 

• Power available 
• System in AUTOMATIC mode. 
•Monitoring taking place. 

4. Amber-ON when; 

• Malfunction trip. 
• Equipment locked out. 
• Alarm condition 

J. Nameplates: Nameplates shall be provided for instruments, function titles for each group 
of instruments, and other components mounted on the front panel(s) as indicated. A 
nameplate shall be provided for each signal transducer, signal converter, signal isolator, and 
electronic trip mounted inside the panel(s). Nameplates shall be descriptive to define the 
function and system of such element. These nameplates shall be of the same material as 
those on the front of the panel(s). Adhesives shall be used for attaching nameplates. 
Nameplates shall be fabricated from black face white-center laminated engraving plastic. 
Painted surfaces shall be prepared to allow pennanent bonding of adhesives. Colors, 
lettering, styles, abbreviations and sizes shall be in conformance with ISA-RP60.6 with an 
intended viewing distance of 3 feet to 6 feet. 

K. Factory Ins1Jection: 

1. Panels shall be inspected for compliance with requirements at the factory before 
shipment to the site. The CONTRACTOR shall notify the CONSTRUCTION 
MANAGER 2 weeks in advance of the testing date. A representative of the 
CONSTRUCTION MANAGER will visit the factory to make the inspection. 

2. CONTRACTOR shall perform the following tests prior to arrival of the 
CONSTRUCTION MANAGER: 

a. All alarm circuits nmg out to determine their operability. 

b. Electrical circuits checked for continuity and where applicable, operability. 

c. Nameplates checked for correct spelling and correct size ofletters. 

d. Other test required to place the panel in an operating condition. 

3. It shall be the responsibility of the CONTRACTOR to furnish all necessary testing 
devices and sufficient manpower to perform the tests required by the 
CONSTRUCTION MANAGER to determine conformance to the requirement of the 
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Contract documents. 

4. If the above tests have not been performed prior to the arrival of the 
CONSTRUCTION MANAGER, the CONTRACTOR shall reimburse the OWNER 
for the cost of the extra time required for the inspector's services and travel expenses. 

L. Shipment: 

Panels shall be crated for shipment using a heavy framework and skids. Panel sections shall 
be cushioned to protect the finish of the instruments and panel during shipment. Instruments 
which are shipped with the panel shall have suitable shipping stops and cushioning material 
installed to protect instrument parts from mechanical shock damage during shipment. Each · 
panel crate shall be provided with removable lifting lugs to facilitate handling 

2.3 ELECTRICAL REQUJREMENTS FOR CONTROL PANELS 

1. The CONTRACTOR shall provide all wiring, conduit, wireways, and switches 
required to make instruments and other panel electrical devices operational. Conduit, 
wireways, junction boxes and fittings shall be installed for all signal wire, all 
thermocouple and resistance thermometer lead wire including those between 
temperature sensors and temperature indicators. 

2. Each terminal connection shall have a plastic plate with a tenninal and instrument tag 
number. All wiring shall be identified with stamped tubular wire markers. 

3. Freestanding panels shall be provided with switched back-of-panel LED lights which 
are powered from a source independent from that which powers the panel devices. 
One light shall be provided for every 4 feet of panel width and shall be mounted inside 
in the top of the back-of-panel area. 

4. Freestanding panels shall be provided with a 15-amp, 120 volt service outlet circuit 
within the back-of-panel area which are powered from a source independent from that 
which powers the panel devices. The circuit shall be provided with one 3-wire, 120-
volt, 15-ampere, duplex receptacle for every 4 feet of panel width spaced evenly along 
the back-of-panel area. As a minimum, 2 duplex outlets shall be provided for each 
panel. 

5. Smaller panels shall be sized to adequately dissipate heat generated by equipment 
mounted in or on the panel. 

6. Where smaller panels are mounted outside or in unshaded areas, they shall be 
provided with thermostatically controlled heaters capable of maintaining inside 
temperatures above 40 degrees F. 

7. Smaller panels shall be provided with a hand-switch controlled LED light and a 
breaker protected 120-volt, 15-amp duplex receptacle. 

8. Wiring Methods: Wiring methods and materials for all panels shall be in accordance 
with the NEC requirements for General Purpose unless otherwise indicated. Opening 
wiring in close cabinet type panels is allowed when indicated. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

676 I Page 



9. Construction: Shall meet the following nnless otherwise shown on the Contract 
Drawings. 

a. Wire for 115-volt circuits shall be No. 14 AWG stranded with Type THWN or 
THHN insulation. All terminals for external wiring connections shall be 
suitable for No. 12 A WG wire. 

b. Flexible conduit is not acceptable. 

c. Conduit fittings shall be cast fittings. 

d. Soldered or pressure crimped wire splicing in conduits shall be acceptable. 

e. For case grounding, panels shall be provided with a 1/4-inch by I-inch copper 
ground buss completed with solderless connector for one No. 4 AWG bare 
stranded copper cable. The CONTRACTOR shall connect the copper cable to 
a system ground loop. 

f. Single case annunciator units with no remote logic which are installed at the 
top of a panel may be considered as being a terminal box when top of panel 
wire entry is indicated. If bottom of panel entry is indicated, temrinal box shall 
be provided at the bottom of the panel and wired to the annunciator. Tenninals 
shall be identified with plastic marker strips. 

g. Terminal boxes for incoming and outgoing signal leads shall be located at the 
top or bottom of the panel as indicated or as otherwise required 

I 0. Power Supply Wiring: 

a. Unless otherwise indicated, all instruments, all alann systems, and all motor 
controls shall operate on 24 VDC circuits. 

b. The CONTRACTOR shall furnish tenninal box c01mections for the main power 
supply entry as indicated. 

c. Power supply switches for alarm units shall be three pole type, arranged to open 
both the power and alarm circuits. Each annunciator shall be equipped with a 
separate switch. 

d. Instruments located on a single panel section which serve one process unit may 
be connected to a co1mnon branch power circuit. The number of branch circuits 
shall be such that no circuit load exceeds 10 amps. Different panel sections and 
instruments serving different process units shall not use common branch 
circuits. A 15-amp, two-pole circuit breaker shall be provided in each branch 
circuit. When instruments do not come equipped with integral fuses, the panel 
fabricator shall furnish and install fuses as required for the protection of 
individual instrument against fault currents. Fuses shall be mounted on the back 
of the panel, in a fuse holder, with each fuse identified by a service name tag. 

e. Each potentiometer type instrument, electronic transducer, controller or 
analyzer shall have an individual disconnect switch. Disconnect switches shall 
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have metal or plastic tags listing the associated instrument tag numbers. 
Individual plug and cord set power supply connections may be used without 
switches when indicated. 

£ Where alarm units are single unit types, one switch may be used to disc01mect 
not more than six alarm units located on the same or adjacent panels. 

11. Signal Wiring: 

a. Computer and Non-Computer Use: 
Signal wire shall be twisted shielded pair or triads in conduit or troughs. Cable 
shall be constructed of No. 16 AWG copper signal wires with THWN or THHN 
insulation. Color code for instrument signal wiring shall be: 

(1) Positive - Black(+) 

(2) Signal Ground Negative - White(-) 

(3) Equipment Ground - Green 

( 4) Ungrounded - Red 

(5) Energized by voltage sound external to panel - Yellow 

( 6) DC circuit - Blue 

b. Multiconductor cables where indicated shall consist of No. 16 AWG copper 
signal wires twisted in pairs, with 600 volt fault insulation. A copper drain wire 
shall be provided for the bundle with a wrap of alumim.1m polyester shield. The 
overall bundle jacket shall be PVC. 

c. Multi-conductor cables, wireways and cond11it shall provide for 10 percent 
allocation of spare, unused signal wires in addition to the indicated requirements. 

12. Terminal Blocks: Terminal blocks shall be molded plastic with barriers and box lug 
tenninals, and shall be rated 15 amperes at 600-volts. White marking strips, fastened 
securely to the molded sections, shall be provided and wire numbers or circuit 
identifications shall be marked thereon with permanent marking fluid. 

2.4 GENERAL INSTRUMENTATION ENCLOSURE COMPONENTS 

A. Signal Isolators, Converters, and Power Sul)plies: Signal isolators shall be provided in 
each measurement and control loop, wherever required, to match adjacent component 
impedances, or where feedback paths may be generated or to maintain loop integrity when 
the removal of a component of a loop is required. Signal converters shall be provided where 
required to resolve any signal incompatibilities. Signal power supplies shall be provided to 
supply sufficient power to each loop component. 

B. General Purpose Relays: General purpose relays in the Control Panels shall be plug-in 
type with contacts rated 10 amperes at 120 volts ac; quantity and type of contacts shall be 
as indicated. Each relay shall be enclosed in a clear plastic heat and shock resistant dust 
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cover. Sockets for relays shall have screw type terminals. 

C. Time Delay Relays: Time delay relays shall be electronic on-delay or off-delay type with 
contacts rated 10-amperes at 120-volts AC. Units shall include adjustable dials with 
graduated scales covering the indicated time range. 

D. Slave Relays: Slave relays shall be provided when the number or type of contacts indicated 
exceed the contact capacity of the indicated relays and timers. 

E. Circuit Breakers: Circuit breakers shall be single pole, 120-volt, 15 ampere rating or as 
required to protect wiring and equipment. Circuit breakers shall be mounted inside the 
panels as shown. 

2.5 CONTROL PANEL INSTRUMENTATION 

A. Digital Indicators: 

1. Digital indicators shall be self-contained instruments that display process signals 
directly in engineering units. The unit shall be suitable for panel mounting and shall 
utilize an LED display where numerals are no less than 0.5-inch height. 

2. The input signal to the digital process indicator shall be 4-20 mA DC or 1-5 VDC. 
The input sample rate of the unit shall be a minimum of 2 per second. The unit shall 
have an auto-zeroing feature and shall have provisions for field adjustable scaling and 
offset. Accuracy shall be plus or minus l least significant digit. Input power to the 
digital indicator shall be 120 V AC, 60 Hz. 

B. Selector and Pushbutton Switches: Selector and pushbutton switches shall be rated 10 A 
at 600 volts, shall be heavy-duty, oil-tight, and shall have the number of positions and poles 
indicated. Operators shall be corrosion resistant. 

C. Indicating Lights: Indication lights shall be LED push-to-test type and shall be heavy­
duty, oil-tight. Each light shall have a screwed-on glass lens approximately 1-inch in 
diameter. Each light shall have a factory-engraved legend plate as indicated. Indicating 
lights shall be 120 VAC type with transfon11ers for use with LED. 

2.6 FIELD INSTRUMENTATION 

A. All field instmmentation shall first meet the requirements shown in the Contract Drawings, 
then in addition meet the following standard requirements set forth in the Contract 
Specifications. If any conflicts arise regarding Field Instrumentation, the Contract 
Drawings shall prevail over the Contract Specifications. 

B. For the following type of field instruments see respective Sections: 

1. 
2. 
3. 
4. 

15150 
15156 
15172 
15178 

Meters, General 
Magnetic Flow Meters 
Mass Flow Gas Meters 
Ultrasonic Level Meters 

C. Propeller Flow Measuring Systems: The flowmeter shall be designed to operate 
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continuously at any flow rate within the rated range. Meter accuracy shall be+/- 2 percent 
of rate at any flow from the minimum rating to 150 percent of maximum rating. The meter 
shall be wet flow calibrated against a primary standard accurate to+/- 0.25 percent. Two 
copies of the calibrations taken at or near minimum flow rating, at mid-range and at the 
highest flow rate ·within the range attainable by the test facility shall be furnished to the 
Construction Manager. Meter-mounted indicators, totalizer, and transmitters, or any 
combination thereof, shall be of the same manufacture as the propeller meters. The 
meterhead shall be mounted on a flanged connection for ease of removal from the pipe, for 
inspection or service. The meterhead shall consist of a cast iron or steel cover plate bronze 
or cast iron gear box, stainless steel, Delrin, hard rubber or ceramic wetted working parts 
and acceptable injection molded engineered grade thermoplastic propeller. The drive 
mechanism shall be by means of stainless steel worm, worm gear shafting with 0-ring 
packing or a ring angle or ceramic radial sleeve magnetic drive, as shown in Schedule. The 
meter shall be equipped with a 6-digit straight reading totalizer with center sweep test hand, 
protected by an all metal or sealed, injection molded plastic register box and cover assembly, 
with locking hasp and a 4-20 mA de output, protected by an all metal, or sealed, injection 
molded plastic register box and cover assembly, with locking hasp. Use of external 
converters shall not be acceptable. Zero and span shall be field adjustable and shall not 
cause loss oflocal totalization while in operation. Meters, 2-inch to 4-inch in size, shall be 
furnished with straightening vanes in cast iron tubes lined with stainless steel, or fusion 
epoxy coating. The ends shall be flanged to ANSI standards. Meters 6-inch through 36-
inch in size, shall be furnished with either saddles and straightening vanes, or with flanged 
tubes with integral vanes. Vanes shall be fabricated of carbon steel with A WW A Class D 
flanges. The tubes and straightening vanes shall be lined and coated with a 7-mil minimum 
coating of epoxy polyamide or equal with the outside of the tube further protected by the 
manufacturer's standard protective coating. Meters, 42-inch to 72-inch in size, shall be 
furnished with saddles and straightening vanes. 

D. Differential Pressure Transmitters: Electronic gauge pressure transmitters shall be of the 
differential pressure type and consist of a capsule assembly, bottom works, weatherproof 
and bugproof atmospheric vent assembly, drain plug, cover, flange, process connector and 
connection, Teflon gaskets, amplifier unit, integral indicator, te1111inal box with cover, block 
an bleed valves, and conduit connections. Pressure applied to the transmitter shall be 
transmitted by a sealed fill fluid to both sides of a sensing diaphragm. The sensing 
diaphragm and the sensor body shall function as the moving and fixed electrodes of a 
differential capacitor respectively. As the applied pressure causes the diaphragm to move, 
the capacitance of the cell shall change. The transmitter enclosure (topw01'ks) shall be 
rotatable to facilitate access to the electronics with an over-rotation stop to prevent damage 
to sensor wires. The amplifier unit shall convert the change in capacitance to a 4-20 mA 
DC signal, 2 wire type, with an allowable loop load ofno less than 575 ohms. Transmitter 
design shall incorporate voltage surge and RFI protection. Static pressure rating shall be a 
minimum of 500 psig. The maximum over-range pressure limit shall be a minimum of 150 
percent of the maximum range. Span shall be adjustable over a minimum of a 5: 1 range. 
External adjustments shall include zero and span. Output signal damping shall be provided 
as an internal adjustment. Square root extraction circuitry shall be provided which can 
easily be added or removed from the transmitter. All equipment shall be suitable for an 
ambient operating range of minus 40 degree F to plus 212 degrees F. All wetted parts shall 
be constructed of 316 stainless steel. All block and bleed valves shall be constructed of 316 
stainless steel. Bolts from process covers and process connectors shall be of the same 
material as that specified for the process covers. The topworks shall be constructed of low 
copper die-cast aluminum and finished with epoxy paint. The integral indicator shall have 
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a linear scale and be calibrated in process units. Accuracy, including linearity and 
repeatability, shall be a+/- 0.2 percent of span. Hysteresis shall be limited to 0.05 percent 
of span. Drift, over a six month period shall not exceed 0. I percent of reference minus O .5 
percent of maximum. span per 100 degrees F. 

E. Differential Pressure Indicators: Indicators shall have digital dsiplay. The indicator shall 
be actuated by 316 stainless steel bellows. The housing material shall be 316 stainless steel 
with a safe worldng pressure of 500 psi minimum. Accuracy shall be +/- 2 percent of full 
scale. Each indicator shall be furnished with a 316 stainless steel three valve manifold. 

F. Electronic Pressure Transmitters: Electronic pressure transmitters shall be two wire 
devices with continuously adjustable span, zero ad damping adjustments, integral indicators 
scaled in engineering units, solid state circuitry and 4-10 mA outputs. Accuracy shall be plus 
or minus 0.25 percent of calibrated span. Process wetted and body materials shall be 316 SS. 

G. Diaphragm Piston Pressure Switches: Pressure switches shall consist of a pressure 
transducer and a precision switch. Pressure transducer shall be the diaphragm piston type 
with wetted materials as recommended by the switch manufacturer. Piston shall be backed 
by a cylinder disc to pennit IO tin1es over range pressure without affecting calibration. Range 
spring and piston shall be isolated from process fluids by the diaphragm. Switch shall be 
provided with two 3/4-inch conduit connections. The pressure transducer shall be selected 
so that setpoint falls between 30 and 70 percent of maximum range. Approximate setpoint 
and, if applicable, reset point shall be indicated on calibrated scales. Repeatability and 
sensitivity shall be 1.0 percent of operating range or better. Unless otherwise specified, 
switches shall be non-adjustable deadband type. 

H. Differential Pressm·e Switch: Differential pressure sensing switches shall be single-pole, 
double-throw with an aqjustable differential range. Minimum differentials shall be less than 
10 percent of range. Differential pressure switches shall be able to withstand surge pressure 
1.5 times range or better. Each pressure switch shall have a visible scale contact operation. 
Pressure switches shall have a contact rating of 10 amperes at 125 volts AC. Pressure 
s,mtches shall be snap-action switches and shall be in general purpose enclosures. A 3 l 6SS 
three valve manifold shall be supplied with each switch. 

I. RTD Temperature Measuring Systems: Temperature transmitters shall be two wire 
devices with continuously adjustable span and zero adjustments, integral direct reading 
indicator, solid state circuitry and 4-20 mA output linearly proportional to the specified 
temperature span. Accuracy including temperature element shall be+/- 0.1 percent of span. 
The temperature sensor shall be a spring loaded platinum RTD with Type 316 stainless steel 
Thermowells. The RTD and Thermowells length shall be as required or as indicated. The 
RTD and Thermowells shall be directly or remotely mounted as indicated. All necessary 
RTD wire shall be provided in conformance with the instrument manufacturer's 
recommendations. 

J. Bimetallic Dial Temperature Measuring Systems: Temperature indicators shall have 5-
inch nominal diameter "all single" indicating scales, Type 316 stainless steel stems, and be 
suitable for stainless steel wells. Accuracy shall be plus or minus l percent of full range. 

K. Thermowells: Unless indicated otherwise, Thennowells shall be provided for the following: 

1. As part of a thermocouple or resistance bulb assembly 
2. For a filled system 

Pump Station 2 Power Reliability and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

681 I Page 



3. For test wells 
4. For dial thermometers 

All Thermowells shall have a 2-inch NPT female thread for connection of the measuring 
element. Well mounting connections may be screwed, socket-welded, or flanged. Screwed 
connections shall be 3/4-inch or 1-inch NPT. Flanged connections shall be 1-1/2-inch 
minimum. Socket-weld connections shall be I-inch or 1-1/2-inch. 

Thennowells shall be bored from solid barstock with a minimum thickness of 3/16-inch. The 
well material shall be Type 316 stainless steel unless indicated otherwise. Well lengths are 
based on vessel or pipe size. 

PART 3 -- EXECUTION 

3 .1 INSTALLATION 

A. The CONTRACTOR shall employ installers who are skilled and knowledgeable in the 
installation and connection of all elements, all instruments, all accessories, and all 
assemblies provided under this Contract. 

B. The CONTRACTOR shall install all instruments according to the manufacturer's 
installation instructions and the following: 

1. Perform field engineering as required for mounting and supporting all field mounted 
components. 

2. Prepare any additional schematic and interconnection diagrams required for 
installation. 

3. Assemble and interconnect instrument components disconnected for shipping 
purposes. 

4. Remove all temporary supports, bracing, and padding inse1ied in instnmwnt control 
panels and other equipment to prevent damage during shipping, storage, or 
installation. 

5. All piping shall be field measured prior to fabrication and erection. Any significant 
discrepancies between drawings and field conditions shall be reported to the 
CONSTRUCTION MANAGER. The OWNER will not be responsible for any costs 
to the CONTRACTOR for rework because of CONTRACTOR failure to take 
measurements prior to fabrication. 

6. Adequately support and protect capillary tubing. All extra tubing shall be carefully 
coiled, tied, and protected at the instrument location. 

C. It is the intent of the Contract Documents that all wiring external to Control Panels be 
provided under the requirements of Division 16. Further, it is the general intent that all 4-
20 mA signal circuits, process equipment control wiring, signal wiring to field instruments, 
and Control Panel input and output wiring, be provided under Division 16 and be temrinated 
and identified under Division 13. 
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D. The CONTRACTOR's attention is directed to the electrical and mechanical schematics and 
details of this project. Referral to these portions of the Contract Documents shall be required 
in order to understand the full intent and scope of work required. 

E. Monitoring and control system configurations are diagrammatic only. Locations of 
equipment are approximate unless dimensioned on the drawings. Exact locations and 
routing of wiring and cables shall be governed by structural conditions, physical 
interferences, and locations of electrical ten11inations on equipment. 

F. Where job conditions require minor changes in approximated locations and arrangements, 
the CONTRACTOR shall make such changes without additional cost to the OWNER. 

G. All instruments shall be located and installed for ready access by the OWNER'S operation 
and maintenance staff. The OWNER reserves the right to require minor changes in location 
of equipment prior to roughing without any additional cost to the OWNER. 

H. Meters shall be installed in easily accessible locations and orientated for ease of reading and 
maintenance, and where shown, for balancing flow. Wherever possible, meters shall be 
inserted in such a way to comply with the manufacturer's recommendations. Meters, shut­
off and balancing valves shall be properly supported. In-line meters shall be installed to 
ensure full-line flow and not less than the manufacturer's recommended head at all times. 

3.2 CONTROL PANEL SIGNAL AND CONTROL CIRCUIT WIRING 

A. Wiring Installation: All wires shall be in plastic wireways except (1) field wiring, (2) 
wiring between mating blocks in adjacent sections, (3) wiring from components on a 
swing-out panel to components on the fixed structure, and (4) wiring to panel-mounted 
components. Wiring from components on a swing-out panel to other components on fixed 
panels shall be tied into bundles with nylon wire ties, and shall be secured to panels at both 
sides of the "hinge loop" so that conductors are not strained at the te1111inals. 

B. Wiring to control devices on the front panels shall be tied together at short intervals with 
nylon wire ties and secured to the inside face of the panel using adhesive mounts. 

C. Wiring to rear terminals on panel-mount instruments shall be in plastic wireways secured 
to horizontal brackets above or below the instruments in about the same plane as the rear of 
the instruments. 

D. Wire Marking: Each signal, control, alarm, and indicating circuit conductor connected to 
a given electrical point shall be designated by a single unique number which shall be shown 
on all shop drawings. These numbers shall be marked on all conductors at every terminal 
using white numbered wire markers which shall be permanently marked heat-shrink plastic. 

3.3 INSTRUMENT CABLE TESTS 

A. General: The following tests shall be performed on each instrumentation and control 
system cable. All tests shall be end-to-end tests of installed cables with the ends supported 
in free air, not adjacent to any grounded object. All test data shall be recorded on fon11s 
which are available from the CONSTRUCTION MANAGER. Complete records of all tests 
shall be made and delivered to the CONSTRUCTION MANAGER. Each fon11 shall be 
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signed by the CONSTRUCTION MANAGER or the CONSTRUCTION MANAGER's 
Representative who witnessed the testing. 

B. Continuity tests shall be performed by measuring wire/shield loop resistance of each signal 
cable as the wires, taken one at a time, are shorted to the chaTillel shield. No loop resistance 
measurement shall vary by more than plus or minus 2 ohms from the calculated average 
loop resistance value. 

C. Insulation resistance tests shall be performed by using a 500 volt megometer to measure the 
insulation resistance between each channel wire, between each channel wire and the channel 
shield, between individual channel shields in a multichannel cable, between each individual 
channel shield and the overall cable shield in a multi- channel cable, bet\veen each wire and 
ground, and between each shield and ground. Values of resistance less than 1 megohms 
shall be unacceptable. 

3.4 INSTALLATION, CALIBRATION, TESTING, PRECOMMISSIONING, STARTUP 
AND INSTRUCTION 

A. Installation and Connection: The CONTRACTOR shall install and connect all 
field-mounted components and assemblies under the following criteria: 

1. Process sensing lines and air signal tubing shall be installed to the installation of 
conduit indicated under Section 16050. Individual tubes shall be nm parallel and near 
the surfaces from which they are suppom:d. Supports shall be used at intervals not 
longer than 3 feet of tubing. 

2. Bends shall be formed with the proper tool and to uniform radii and shall be made 
without defom1ing or thinning the walls of the tubing. Plastic clips shall be used to 
hold individual plastic tubes parallel. Ends of tubing shall be square-cut and cleaned 
before insertion into fittings. Bulkhead fittings shall be provided at all panels 
requiring pipe or tubing entries. 

3. All flexible cables and all capillary tubing shall be provided in flexible 
conduits. Lengths shall be sufficient to withdraw the cables and tubing for periodic 
maintenance. 

4. All power and all signal wires shall be terminated with spade type lugs. 

5. All connectors shall be, as a minimum, water tight. 

6. After all installation and coTI11ections have been completed, a technical field 
representative of the CONTRACTOR shall check the WORK for polarity of electric 
power and signal connections, leaks at all process connections, and conformance with 
requirements. The technical field representative shall certify in writing to the 
CONTRACTOR that each loop and system meets requirements. 

7. All wire and all cable shall be connected from terminal to terminal without splices, 
arranged in a neat manner and securely supported in cable groups. All wiring shall be 
protected from sharp edges and corners. 

B. Calibration: All analog instnunentation and all control system equipment shall be 
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calibrated and tested after installation to verify that requirements are satisfied. The 
CONTRACTOR shall provide all necessary labor, tools, and equipment to calibrate and test 
each instrument in accordance with the manufacturer's instructions. Each instmment shall 
be calibrated at a minimum of three points using test equipment to simulate inputs and read 
outputs. All test equipment and all instruments used to simulate inputs and read outputs shall 
be suitable for the purpose intended and shall have an accuracy better than the required 
accuracy of the instrument being calibrated. Test equipment shall have accuracies traceable 
to the NIST as applicable. All analog instmments shall be calibrated and tested in place 
without removal. Test data, applicable accuracy requirements, all instrument manufacturer 
published performance specifications and all permissible tolerances at each point of 
calibration shall be entered on test fonns available from the CONSTRUCTION MANAGER. 
These test forms shall verify compliance with all. A report shall be delivered to the 
CONSTRUCTION MANAGER for each instrument, certifying that the instrnment has been 
calibrated in the presence of the CONSTRUCTION MANAGER or the CONSTRUCTION 
MANAGER's designated representative and meets contract and system requirements. 

C. Analog Loop Tests: The CONTRACTOR shall be responsible for loop checking and testing 
all instrumentation loops with this project. The CONTRACTOR shall coordinate all loop 
check functions with the CSP to ensure that a single total loop check is conducted. The intent 
of the loop checks is to confirm and document each loop's component specification 
conformance up to and including all field-situated CSP devices. The CSP will have all 
control room personnel present to witness and confirm loop check results at the CRT level. 
The CONTRACTOR shall provide all necessary labor, tools, and equipment to field test, 
inspect and adjust each instrument to its indicated performance requirement in accordance 
with manufacturer's specifications and instructions. Any instrument which fails to meet any 
Contract requirement, or any published manufacturer perfonnance specification for 
functional and operational parameters, whether or not indicated in the Contract Documents, 
shall be repaired or replaced, at the discretion of the CONSTRUCTION MANAGER at no 
additional cost to the OWNER. 

1. At least 15 days before installation testing begins, the CONTRACTOR shall submit to 
the CONSTRUCTION MANAGER a detailed description, in duplicate, of the 
installation tests to be conducted to demonstrate correct installation of the 
instrumentation and control system and the anticipated dates the testing will occur. 

2. Controllers and electronic function modules, shall be tested and exercised by the 
CONTRACTOR to demonstrate correct operation, first individually and then 
collectively as functional analog networks. Each hardwired analog control network 
shall be tested to verify proper performance within indicated accuracy 
tolerances. Accuracy tolerances for each analog network are defmed as the 
root-mean-square-summation of individual component accuracy 
tolerances. Individual component accuracy tolerances shall be as indicated by contract 
requirements, or by published manufacturer accuracy specifications, whenever 
contract accuracy tolerances are not indicated. 

3. Each analog network shall be tested by applying simulated inputs to the first 
element(s ). Simulated sensor inputs corresponding to IO percent, 50 percent, and 90 
percent of span shall be applied, and the resulting outputs read to verify compliance to 
network accuracy tolerance requirements. Continuously variable analog inputs shall 
be applied to verify the proper operation of discrete devices. Temporary settings shall 
be made on controllers, alanns, etc., during analog loop tests. All analog loop test data 
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shall be recorded on test fon11s, which include calculated root-mean-square-sununation 
system accuracy tolerance requirements for each output. 

4. When installation tests have been successfully completed for all individual instruments 
and all separate analog control networks, a certified copy of all test forms signed by 
the CONSTRUCTION MANAGER or the CONSTRUCTION MANAGER's 
representative as a witness, with test data entered, shall be submitted together with a 
clear and unequivocal statement that all instrumentation has been successfully 
calibrated, fully inspected, and fully tested. 

D. General System Pre-commissioning: The CONTRACTOR shall be responsible for 
demonstrating the operability of all systems provided under this specification. The CSP 
will assist and coordinate the operability assessment with the CONTRACTOR. 
Pre-commissioning shall commence after acceptance of all wire, all calibrating and loop 
tests, and all inspections have been conducted. Pre-commissioning shall demonstrate proper 
operation of all systems with process equipment operating over full operating ranges under 
actual operating conditions. 

1. The CONTRACTOR shall develop and submit to the CONSTRUCTION 
MANAGER for approval a Pre-Commissioning Plan which describes detailed test 
procedures, checklists, blank forms and data to be recorded, test equipment to be used 
and calculated tolerance limits. 

2. System pre-commissioning activities shall include means to establish service 
conditions that simulate, to the greatest extent possible, normal final control element 
operating conditions in terms of applied process loads, operating ranges and 
envir01unental conditions. Final control elements, control panels, and ancillary 
equipment shall be tested under start-up and steady-state operating conditions to 
verify that proper and stable control is achieved using motor control center and local 
field mounted control circuits. All hardwired and soft\vare control circuit interlocks 
and alarms shall be operational. The control of final control elements and ancillary 
equipment shall be tested using both manual and automatic (where provided) control 
circuits. The stable steady~state operation of final control elements running under the 
control of field mounted automatic analog controllers or software based controllers 
shall be assured by adjusting the controllers, as required, to eliminate oscillatory final 
control element operation. The transient stability of final control elements operating 
under the control of field mounted, and software based automatic analog controllers 
shall be verified by applying control signal disturbances, monitoring the amplitude 
and decay rate of control parameter oscillations (if any) and making necessary 
controller adjustments, as required, to eliminate excessive oscillatory amplitudes and 
decay rates. 

3. All electronic control stations incorporating proportional, integral or differential 
control circuits shall be optimally tuned, experimentally, by applying control signal 
disturbances and adjusting the gain, reset or rate setting(s) as required to achieve a 
proper response. Measured final control element variable position/speed setpoint 
settings shall be compared to measured final control element position/speed values at 
10 percent, 50 percent and 90 percent of span and the results checked against indicated 
accuracy tolerances. Accuracy tolerances are defined as the root-mean-square 
summation of individual component accuracy tolerances. 
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Individual component accuracy tolerances shall be as indicated in the Contract 
Documents or as specified by published manufacturer accuracy specifications 
whenever not indicated. 

4. The CONTRACTOR shall submit an instrumentation and control system pre­
commissioning completion report which shall state that all Contract requirements 
have been met and which shall include a listing of all instrumentation and all control 
system maintenance and repair activities conducted during the pre-commissioning 
testing. The CONSTRUCTION MANAGER must accept the instrumentation and 
control system pre-conunissioning testing before the seven day operational testing 
may begin. Final acceptance of the control system shall coincide with final 
acceptance of the WORK. 

E. 7-Day Operational Testing: The CONTRACTOR shall furnish his own personnel, 
electrical personnel, and any instrument manufacturers' representatives as required during 
the testing period to produce a fully operational system. 

F. Instruction: The CONTRACTOR shall train the OWNER'S maintenance personnel in the 
maintenance, calibration and repair of all instruments provided under this contract. 

1. The training shall be scheduled a minimum of 3 weeks in advance of the first session. 
The training shall be perfom1ed concmTent with the pre-commissioning in 
subparagraph D. 

2. The training shall be perfom1ed by qualified representatives of the instrument 
manufacturers and shall be specific to each instrument model provided. Instructors 
shall have at least 2 years of training experience. 

3. Each training class shall be a minimum of 8 hours in duration and shall cover 
Operational Theory, Maintenance, Trouble Shooting/Repair, and Calibration of the 
instrument. 

4. Proposed training material, including resumes for the proposed instructors and a 
detailed outline of each lesson shall be submitted to the CONSTRUCTION 
MANAGER at least 30 days in advance of when the lesson is to be given. The 
CONSTRUCTION MANAGER shall review the submitted data for suitability and 
provide comments which shall be incorporated into the course. 

5. Within 10 days after the completion of each lesson the CONTRACTOR shall present 
to the CONSTRUCTION MANAGER the following: 

a. A list of all OWNER personnel that attended the lesson. 

b. An evaluation of OWNER persmmel knowledge through written testing or 
equivalent. 

c. A copy of text utilized during the lesson with all notes, diagrams, and comments. 

3.5 PROCESS CONTROL STRATEGIES 

A. The control strategies shown in Appendix Al complement the Process and Instrumentation 
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Diagrams (P&IDs). All materials and components shall be furnished, whether explicitly 
indicated or not, to effect the functional requirements defmed on the P&IDs and in the 
process control strategy descriptions. The CITY shall utilize the control strategies as a 
resource in generating control narratives to be included in the analog hardware submittal. 

B. Common functions that are generally applicable to all strategies or to similar strategies are 
described under the heading "General Functions". These functions are not repeated in the 
descriptions for each strategy. 

3.6 DCS INPUT/OUTPUT (I/0) LIST 

A. General: The I/0 Tagging List contained in Appendix B itemizes real inputs and outputs to 
and from the DCS. The City will provide an excel template that the Contractor shall utilize 
when preparing the Final I/0 List. The Contractor shall provide a final master I/0 list based 
on approved submittals, field installation, and Contract Document requirements. In addition, 
the I/0 list shall show which card and address point each I/0 is assigned and wired up to; the 
I/0 List shall be submitted by the Contractor and approved by the Engineer. 

3.7 INSTRUMENT TAGGING LIST 

A. General: The Instrument Tagging List contained in Appendix C is provided for Contractors 
use but may not contain all the instruments required per the Contract Documents. The 
Contractor shall provide a final master Instrument List based on approved submittals, field 
installation, and Contract Document requirements. In addition, the Instrument Tagging List 
shall show critical instrument parameters data fields; Instrument Tagging List shall be 
submitted by the Contractor and approved by the Engineer. The Instrument List shall 
reference the Contractor provided O&M Manual for cross""referencing. 

3.8 EQUIPMENT TAGGING LIST 

A. General: The Equipment Tagging List contained in Appendix D is provided for Contractors 
use but may not contain all the equipment required per the Contract Documents. The 
Contractor shall provide a final master Equipment List based on approved submittals, field 
installation, and Contract Document requirements. The Equipment List shall reference the 
Contractor provided O&M Manual for cross-referencing. 

3.9 SAMPLE LOOPS 

A. General: Sample loops are presented at the end of this Section in Volume IV - Item 10. 
Pump Station 2 Loop Drawings to show the formatting and layout of the loops per City's 
current standards so that the CONTRACTOR can comply with the requirements of this 
specification. 

** END OF SECTION** 
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LEGEND 

APPENDIX Al - CONTROL STRATEGIES GENERAL 

SECTION 13300 - INSTRUMENTATION AND CONTROL 

PCM - Process Control Module (Transmits process data to and from the field and provides plant 
automation) 

DCS - Distributed Control System (Plant Computer Control System) 

UPS - Unintermptable Power System (Provides battery back-up power to the PCM) 

DH - Data Highway (Plant process network where PCM, workstation, and historian communications 
take place) 

DIN - District Information Network (Fiber Optic Transmission to COMC) 

LCP - Local Control Panels 

PID - Proportional-Integral-Derivative 

PLC - Programmable Logic Controller 

GENERAL CONTROL AND MONITORING 

These control strategies are not intended to be all-inclusive operational procedures for 
the operation of the complete facility. In general, control and monitoring functionality is 
as follows: 

1. Alarm monitoring and generation, process sequencing, automatic control of auxiliary systems 
and equipment interlocking control strategies are resident within the DCS. 

2. Fault tolerant PCM(s) communicate with the DH and contain enhanced DCS automatic control 
algorithms for process sequencing control based on level, pressure, flow, or other conditions. 

3. The DCS workstations shall serve as the operation staff's "window" into the process, enabling 
operations to locally monitor, inten-ogate, and manipulate plant processes. 

4. The DCS shall provide reporting, historian, diagnostic, client access and other file server 
functions. 

5. The DCS provides information to the District Information Network (DIN) via the 
communication link between DCS and DIN 

6. All alanns shall be fail safe and activate upon loss of power. 
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COMMON DCS/PLC FUNCTIONS 

Common functions and terms for basic monitoring and control operations are provided as a standard 
of implementation for the control system. These terms and functions address items that are typical for 
process control loops and most operator initiated actions. These functions are not necessarily repeated 
in each individual control strategy. Unless otherwise stated they are considered a part of each 
implemented control strategy. 

Provision shall be made to include certain control functions that apply to all analog 
inputs, virtual variables, analog controllers and discrete control whether or not shown on the P&IDs, 
even though one or more of the functions may be disabled by the user for a given data base point: 

1. Verification of Digital Outputs: In Semi-Auto and Auto mode each command will be 
monitored for the desired results before proceeding to the next step and if the desired results are 
not achieved in a certain predetennined time an alarm will be generated. The operator will have 
the ability to override and move to the next stage. 

2. Analog Data Scaling: This control function shall scale all analog inputs to a common span and 
shall normalize the digital representation of each analog input to a percent of the operating 
span. The processed value shall be expressed as a binary number that specifies the analog 
input's position on a straight line lying between zero and full scale as defined for a given input 
by the zero span values in the data base. 

3. Amplitude Limit Check: This control function shall perfonn dual level, high/low amplitude 
limit checking and shall identify a limit violation every time a measured or virtual variable goes 
out-of-limits and returns back into limits. The control function sha11 determine the time at 
which each limit excursion occurred. A dead-band shall be provided on each limit and shall be 
expressed as a percentage of span or in engineering units. 

4. Engineering Unit Conversion: This control function shall convert scaled analog data to 
engineering units by means of the following equation: 

where: 

Y = (H - L) (D/DH) + L 

Y = value in engineering units 

H = high value of span, expressed in engineering units 

L = low value of span, expressed in engineering units 

D = digitized scale input value in counts 

DH = full scale digitized value in counts 

5. Discrete Event Monitor: This control function shall monitor an alarm (where appropriate) all 
discrete status changes. 

6. Manual Control: It shall be possible for the operator or plant engineer to interrupt any 
sequence, loop or automatic operation and operate the same manually from remote. 
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The following terms are used in the descriptions of DCS/PLC functions: 

1. Operator Settings (Set points): Operator set or entered values that are adjustable or set from 
operator displays. Examples of operator set or entered values are controller set points, batch set 
points, timers, counters, mode selection, etc. Specific values that are require.d to be operator 
settable are noted (bracketed [ ]) in the process control strategy descriptions. Unless otherwise 
stated to be tunable or fixed, a set point value is operator settable. 

2. Tunable Values: Tunable values are set points that are adjustable at password protected 
engineer level displays without requiring any PLC or DCS software reconfiguration. Examples 
of tunable values are tunable time settings, tunable alarm set points, PID tuning constants, etc. 
These values are not adjustable froin operator level displays. Tunable values: are also identified 
and their preliminary values are shown in brackets [ xxx]. 

3. Fixed Values: Fixed values are constants that are contained within the PLC or DCS control 
logic normally inaccessible by the DCS system. Modification of fixed values requires a 
modification to the control logic via the PLC programming, configuration and diagnostics 
software package. 

4. Displayed Values: The term "displayed" means that the value, or infonnation referred to, is 
displayed in an easily read and understood format on the DCS workstation. Values are 
identified by their device tag reference and associated equipment number. For analog variables 
the value is tagged and its associated engineering units are displayed. 

5. Hardware Interlocks: Hardware interlocks refer to interlocks directly wired within the 
electrical control circuits of equipment that, when activated, shall cause the equipment to 
shutdown or otherwise prevent operation of the equipment. Hardware interlocks do not 
necessarily pass through or depend on the PLC or DCS to be operable. 

Hardware interlocks may also be derived by local control panels or switches ,vired directly to 
the PLC or DCS to provide direct hardwired ala1n1 status to the PLC or DCS for processing. 

6. Software Interlocks: Software interlocks refer to interlocks that are generated hy the PLC or 
DCS logic or otherwise pass through the PLC or DCS. Software interlocks are not operable 
when the PLC is not operable or if for some reason equipment is operated while by-passing the 
PLC logic. 

7. Hardware Generated Alarms: Hardware generated alarms are alarms that are generated 
external to the PLC by equipment such as local control panels, analytical devices and process 
switches. 

a. Direct wired alarms that do not depend on the PLC or DCS to be operable. An example 
would be a High H2S level signal from the H2S monitor and wired directly to an alarm 
light or horn. 

b. Direct PLC wired alarms such as a High-High pressure switch that intenaces directly 
with the PLC. 
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8. Software Generated Alarms: Alarms that are processed or generated by PLC or DCS logic are 
referred as software generated. Software generated alarms are displayed on 1he DCS 
workstation alann screens and are available for archiving. 

9. Local Automatic Control Mode: Local automatic control refers to control logic pe1formed in 
a local control panel independent of the PLC or DCS. An example is a standalone blower 
package that, when in the local automatic control mode, automatically controls the blower to 
maintained air pressure within a fixed dead band. 

10. Local Manual Control Mode: Local manual control refers to the mode where operators 
control equipment from the equipment location. Examples are hoist and trolley that may be 
stopped or started from the compressor's local control panel (LCP), or a gate that may be 
opened or closed from the gate operator. 

11. DCS Automatic Control Mode: In DCS automatic mode equipment is controlled 
automatically per predetermined control schemes residing in the DCS usually without operator 
intervention. However, in some cases the operators may be required to initiate certain automatic 
functions, or enter set points. 

12. DCS Manual Control Mode: DCS manual control refers to the remote manual control of 
equipment from the DCS workstation. In this mode, the operators override the DCS automatic 
control logic but, usually, DCS safety interlock logic remains in effect. 

13. DCS Override Control: DCS override control refers to the ability to override specific software 
interlocks and initiate control actions. Software interlocks or permissives that can be overridden 
are identified within the individual control strategies. Override control is an abnonnal control 
operation and a "SAFETY INTERLOCK OVERRIDE ALARM" shall be initiated for the 
specific override condition whenever an override c01mnand is in effect. 

COMMON DCS/PLC SOFTWARE FUNCTIONS 

To provide for a standard of implementation, various software control and monitoring functions are 
defined. The standard functions may not be fully delineated within each control strategy, however, 
unless otherwise stated the standard function shall be utilized to provide the defrned alarm, action, 
display or control action. 

The following provides for common PLC and DCS software functions: 

I. All equipment status items monitored by the DCS/PLC and generated within the DCS/PLC 
control strategies are displayed at the DCS. Unless otherwise specified the following is 
displayed for each equipment item: 

a. Equipment READY status 

b. Equipment RUNNING or ON status 

c. Equipment OFF status 

d. Equipment FAILURE alarm 

e. Equipment FAIL-TO-OPERA TE alarm 
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f. Equipment OUT-OF-SERVICE 

2. All analog inputs transmitted to the DCS shall have instrument bad/failure indications or alarms 
when the input is below O percent or above I 00 percent. 

3. All discrete alarm and failure inputs are alarmed by the DCS application software and displayed 
at the DCS. Each discrete alarm input shall have an associated alarm delay that prevents 
nuisance tripping. A discrete alarm shall be generated based on a tunable set point of 10 
seconds after the discrete event is initiated. 

4. Where alan11S are specified in the control strategy descriptions, those alarms are initiated by the 
DCS control logic based on the applicable analog input signals. User tunable trip points shall be 
provided for each analog input to establish High- High, High, Low, Low-Low, and Rate-Of­
Change events. Each trip point shall be provided with a user tunable dead band for set and reset 
operations. Individual signal trip points shall be provided with a tunable delay to alarm 
activation. 

5. DCS alann activation and annunciation shall adhere to a priority hierarchy that is established 
and maintained at the DCS system. Each alarm shall have an associated priority level defined 
as: 

Level l - Life Threatening or Danger Conditions 

Level 2 - Critical process alarms that shall create a plant shutdown condition, cause a critical 
process failure or severely hinder plant operation. 

Level 3 - Minor process alanns associated with warning conditions and minor equipment 
failures. 

Level 4 - Informational alanns shall not hinder operation or cause equipment failure. 

6. All process related analog inputs are trended at the discretion of the operator. 

7. All flow inputs and equipment run times are totalized, recorded and displayed at the DCS. 
Totalizers are resettable at the engineer level only. 

8. Displays: DCS system shall have adequate number of displays for each system to enable the 
operator to effectively monitor and control the system. Displays are grouped functionally for 
ease of operation. Both analog and discrete functions associated with an item of equipment or a 
group of equipment shall be provided on the same display. Displays shall show process 
graphics, alarms, equipment status, system mode of operation, control strategy implementation, 
etc. 

9. Most interlocks, permissives and start sequences are provided at the DCS level. Unless 
otherwise stated or shown, all discrete outputs shall be provided as follows: 

a. For equipment ST ART functions, the PLC or DCS shall issue a maintained ST ART 
command until a RUNNING state is detected or the START command is removed. 
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b. When a momentary command is required, the PLC or DCS shall issue the command for a 
minimum 2 seconds, then remove the signal. 

IO. For equipment that the DCS/PLC is allowed to control, the DCS/PLC shall provide a F AlL­
TO-OPERATE alann if the equipment fails to comply with a DCS/PLC command signal. The 
(START, STOP, OPEN, CLOSE) shall be present for more than a tunable time period. In this 
event, the command shall be removed subsequent to the expiration of the tunable time period. 

11. In the event of a DCS system failure the system shall retain the last command from the DCS 
system for all equipment that is in service. All interlocks are enabled during a DCS 
communications or systems failure. 

12. All PID control functions (P, PI, and PID) are provided with standard analog controller 
functions and operator interfaces including, but not limited to, the following: 

a. AUTO/MANUAL mode selection: In AUTO, the output of controller shall be based on 
the PID control calculation. In MANUAL, the output of the controller shall be operator 
adjustable. Transfer between operational modes shall be bumpless. 

b. LOCAL/REMOTE set point selection: In LOCAL, the set point shall be operator 
adjustable from the equipment. In REMOTE, the set point shall be adjustable from a 
REMOTE set point input. 

c. Set point, process variable, and controller output shall be displayed. Provisions shall be 
included to prevent reset windup. 

d. Dead band limits shall be placed on PID control algorithms to avoid hunting and 
continuous change actions. Dead band limits shall maintain a constant control until the 
process variable exceeds the dead band boundaries. A dead band value of zero shall 
disable the dead band. 

e. Bumpless transition shall be provided when PID is invoked after a transition from manual 
to PID control or when pump start logic utilizes minimum speed controls for starting 
applications. The transition from current speed to calculated speed shall be provided as a 
user tunable set point percentage per second value. 

13. When main equipment is tagged OUT-OF-SERVICE, a DCS function, all associated equipment 
and devices are automatically placed in OUT-OF-SERVICE status and their alanns inhibited 
until the tagged equipment is tagged IN SERVICE. Associated equipment for each piece of 
main equipment shall be determined on a case by case basis. 

14. Verification of Result: Whenever a command is issued, DCS/PLC shall verify that its 
command is implemented before proceeding to the next step, e.g., a valve open command is 
issued, the DCS/PLC software shall verify that the valve open limit switch is activated after a 
preset time, before proceeding to the next step in the program. If no verification is received an 
alarm will be generated and operator intervention will be necessary to resume the automatic 
operation. 
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APPENDIX A2 -
PROCESS AND CONTROL STRATEGIES 

AND DESIGN PHILOSOPHY 

SECTION 13300 - INSTRUMENTATION AND CONTROL 

MAIN SYSTEMS TABLE OF CONTENTS 

GENERAL DESCRIPTION 

1. MAIN SEWAGE PUMP MOTORS (TYP OF 2) 
A. ELECTRIC MOTOR 

• BREAKER 
• FEEDER MANAGEMENT RELAY 
• MOTOR MANAGEMENT RELAY 
• VARIABLE FREQUENCY DRIVE 
• VIBRATION TRANSMITTER 

2. SEWAGE HEAT EXCHANGERS COOLING WATER TEMP (TYP OF 12) 

3. 500KW EMERGENCY GENERATOR/ USS-I MODIFICATIONS 

4. SWITCHGEAR N0.3 
A. 52-BREAKER (TYP OF 13) 
B. FEEDER MANAGEMENT RELAY (TYP OF 13) 
C. GENERATOR MANAGEMENT RELAY (TYP OF 4) 

5. ENGINE GENERATOR (TYP OF 4) 
A. ENGINE GENERATOR 

• ZAS 
• TEMS 
• HAS (Natural Gas Engines Only) 
• BATTERY 

6. NATURAL GAS SUPPLY (TYP OF 2) 

7. DIESEL FUEL SYSTEM 
A. FUELSTORAGETANK 
B. FUEL POLISHING SYSTEM 
C. DAY TANK (TYP OF 2) 

8. COMPRESSED AIR SYSTEM (TYP OF 2) 

9. ENGINE EXHAUST SYSTEM 
A. UREA TANK (TYP OF 2) 
B. ENGINE EXHAUST EMISSIONS PACK.AGE (TYP OF 4) 

10. BUILDING VENTILATION SYSTEM (TYP OF 2) 
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11. COOLING SYSTEM 
A. LT AXILLARY WATER COOLING SYSTEM 

• LT COOLING CIRCULATION PUMP (TYP OF 2) 
• LT SEWAGE HEAT EXCHANGERS BYPASS VALVES (TYP OF 3) 
• LT MODULATING VALVE (TYP OF 10) 

B. HT JACKET WATER COOLING SYSTEM 
• HT COOLING CIRCULATION PUMP (TYP OF 2) 
• HT SEWAGE HEAT EXCHANGERS BYPASS VALVES (TYP OF 3) 
• HT MODULATING VALVE (TYP OF 12) 

12. LUBE OIL SYSTEM 
A WASTE LUBE OIL SYSTEM 

• WASTE LUBE OIL TRANSFER PUMP (TYP OF 4) 
• WASTE LUBE OIL STORAGE TANK 

B. LUBE OIL TRANSFER SYSTEM (TYP OF 2) 
• LUBE OIL STORAGE TANK 
• SUPPLY LUBE OIL PUMP 
• LUBE OIL DAY TANK 
• LUBE OIL TRANSFER PIPING 
• LUBE OIL SYSTEM CONTROL PANEL 

13. FIRE PROTECTION (TYP OF 3) 

14. DOOR SWITCHES (TYP OF 7) 

15. SAFETY EYEWASH & SHOWER 

16. UPS/BYPASS SWITCH 

17. LOAD BANK 

18. USS-2 

Additional Appendixes 
• Appendix B - I/0 Tagging List 
• Appendix C - Instrument Tagging List 
• Appendix D - Equipment Tagging List 
• Appendix E - Sample Loop Drawings 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

696 I Page 



GENERAL DESCRIPTION 

The existing Pump Station No.2 (PS2) is the CITY's largest sewage pump station. PS2 was first 
designed in 1961 and placed into operation in 1963. Over the years, there have been numerous 
improvement projects at the site. PS2 receives the entire wastewater flow from the Metropolitan 
Wastewater System and pumps the wastewater to the Point Loma Wastewater Treatment Plant. PS2 
receives flows from the North Metro Interceptor which serves the northern San Diego region and the 
South Metro Interceptor which serves the southern communities of San Diego. 

PS2 has a design capacity of 432 mgd and houses a total of 8 main sewage pumps, six of these pumps 
are currently driven by 2,250 hp electric motors, and the other two pumps are directly-driven by 2,400 
hp natural gas engines. Presently, an average daily flow of approximately 160 mgd is being 
experienced by the pump station. The wastewater collected at PS2 is conveyed by two (2) 87-inch 
diameter forcemains, to the Point Loma Wastewater Treatment Plant. Forcemain #1 (Rosecrans 
Forcemain) is primarily routed along Harbor Drive and Scott Street. Forcemain #2 (Bayside 
Forcemain) is primarily routed under San Diego Bay. 

The EPA recommends facilities like PS2 be equipped with two separate and independent sources of 
electrical power provided from either two separate utility substations or from a single substation and a 
plant base generator. PS2 has three SDG&E electric utility feeds. Each SDG&E feeder can normally 
provide power for up to two main sewage pumps including all of PS2 ancillary 480V loads; during an 
emergency each SDG&E feed can provide power for up to three main sewage pumps including PS2 
ancillary 480V loads. Two of the three SDG&E electric utility feeds that are currently in place are 
from the same substation and all three SDG&E electric utility feeds are ultimately connected to the 
san1e electrical power transmission system. 

If PS2 lost two of the three utility feeds, that emergency scenario limits the pump station to a total of 
five pumps, three electric-driven pumps and two natural gas engine-driven pumps; with only five main 
sewage pumps operating, PS2 would not have the capacity to meet the peak sewage demands. Thus, 
two new onsite diesel engine generator sets for standby power shall be installed per this project. 

PS2' s two existing natural gas engine-driven pumps are near the end of their useful life. These two 
existing natural gas engine-driven pumps are primarily utilized for sewage forcemain surge mitigation. 
The sewage forcemains are susceptible to pipeline rupture from hydraulic surge if multiple pumps 
were to suddenly lose power and stop. The existing onsite natural gas engine-driven pumps provide 
redundancy to the off-site utility power system to ensure that no single point of failure shall cause all 
the operating pumps to suddenly stop. Thus, prevention of hydraulic surge is the primary purpose of 
the existing natural gas engine-driven pumps. 

Sewage Forcemain Surge Mitigation 

To provide greater flexibility, the two existing natural gas engine-driven pumps shall be replaced with 
new 2,250hp electric motors and VFDs. PS2 shall have two new natural gas reciprocating engine 
generator sets for prime power per this project. These natural gas engine generator sets shall provide 
sewage forcemain surge mitigation, similar to the functionality of the old natural gas engine-driven 
pumps. 

The new natural gas engine generator sets main purpose is to provide an independent power source for 
PS2 to prevent a hydraulic surge from damaging the sewage forcemain. During a typical PS2 system 
configuration, when more than 3 sewage pumps are operating, it is critical that a least one sewage 
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pump remain in operation during a power failure event or a hydraulic surge to the f-orcemain may 
occur. Approximately 150 days of the year, PS2 requires at least four pumps to operate during the 
day. Thus, under that scenario, there shall be at least two independent power sources powering the 
pumps when 4 or more sewage pumps at PS2 are operating. 

PS2 011eration Summary 

Total Historical 
No. of Probability 

Operating of Operating 
Pumps Scenario1 

1 -100% each day 
2 -100% each day 
3 -100% each day 
4 150 days/year 
5 5 days/year 
6 2 days/year 
7 2 days every 5 years 
8 2 days every 5 years 

Note: 
1. PS2 sewage flows vary throughout a typical day. 
During nighttime periods the sewage flows are 
reduced and only require one sewage pump to operate 
at approximately 60% load. But during a typical day, 
PS2 requires up to 3 or 4 sewage pumps operating to 
meet the peak daily demands. 

Dual Forcemain Operation (Normal): PS2's forcemains have crossover valves that are normally 
open, thus the two forcemains operate in parallel. 

Scenario 2A. Up to 3 pumps may operate without an independent pumping source of power. 

Scenario 2B Up to 6 pumps may operate as long as one pump has an independent pmnping 
source of power. 

Scenario 2C Up to 8 pumps may operate as long as two pumps have an independent pmnping 
source of power. 

Dual Forcemain Operation Summary 
(Normal) 

Scenario Total Noof 
No.of Pumps on 

Operating Independent 
Pumps Source 

No.I 
2A 1 1 
2A 2 2 
2A 3 3 
2B 4 3 
2B 5 4 
2B 6 5 
2C 7 5 
2C 8 6 
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Noof 
Pmnps on 

Independent 
Source 
No.2 

0 
0 
0 
1 
1 
1 
2 
2 

Historical 
Probability 

of Operating 
Scenario1 

~100% each day 
~ 100% each day 
-100% each day 
150 days/year 
5 days/year 
2 days/year 
2 days every 5 years 
2 days every 5 years 
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Single Forcemain Operation (Maintenance or Emergency Repairs Only): If PS2's forcemain 
crossover valves are closed, all the wastewater is forced through one forcemain. Hydraulic surge is 
largely based on forcemain velocity. A single forcemain will have higher velocities than a dual 
forcemain, thus the number of independent sources required is different. 

Scenario 1A. Up to 2 pumps may operate without an independent pumping source of power. 

Scenario 1B. Up to 6 pumps may operate as long as one pump has an independent pumping 
source of power. 

Scenario lC. Up to 8 pumps may operate as long as two pumps have an independent pumping 
source of power. 

Single Forcemain Operation Summary 
(Maintenance or Emer2ency ReJ)airs Only) 

Scenario Total Noof Noof Historical 
No. of Pumps on Pumps on Probability 

Operating Independent Independent of Operating 
Pumps Source Source Scenario 

No.I No.2 (Maintenance, Emergency Repairs) 
IA l l 0 1 day in every 2.5 yrs 
lA 2 2 0 1 day in every 2.5 yrs 
1B 3 2 1 1 day in every 2.5 yrs 
1B 4 3 1 l day in every 6.5 yrs 
1B 5 4 1 l day in every 300 yrs 
1B 6 5 I 1 day in every 800 yrs 
lC 7 5 2 NIA 
lC 8 6 2 NIA 

4160VAC Power Sources 

This project, when completed shall have seven 4160VAC power sources. 
• SDG&E Service No. 134: Offsite Electric Utility Feed 
• SDG&E Service No. 367: Offsite Electric Utility Feed 
• SDG&E Service No. 496: Offsite Electric Utility Feed 
• GEN-110: Onsite Natural Gas Generator 
• GEN-210: Onsite Natural Gas Generator 
• GEN-120: Onsite Diesel Generator 
• GEN-220: Onsite Diesel Generator 

Any combination of the three off site utility sources shall be considered only one single independent 
source since they are all ultimately tied to the overall electric utility grid. Any of the four onsite 
generators can be considered an independent source as long as they are electrically isolated from one 
another. Simply stated, for any of the seven sources to be considered a single independent source in 
terms of the control strategies discussed herein, no one single point of failure can cause the other 
power source to fail. 
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For example: 
• For two sources to be independent, they must be electrically isolated via the breakers at 

switchgear (SWG) SWG-01, SWG-02, SWG-03 (ie not in parallel). 

• The natural gas driven generator sets are not independent to one another since they are both 
powered by the same natural gas source. 

• The diesel engines are independent from one another regarding their fuel source since each 
engine generator has it's own independent diesel fuel day tank. 

Any of the four new onsite generators shall be able to electrically parallel with any combination of the 
other onsite generators or in any combination to the SDG&E utility electric grid. At no time shall the 
switchgear breakers allow paralleling of any of the SDG&E electric utility sources to another SDG&E 
electric utility source. 

Any combination of parallel or islanded onsite sources shall be able to load follow PS2's actual loads 
or base load per Operator input. 

Methods of Operations 

PS2 has nearly infinite modes of operation when you consider there are: 
• Seven 4160VAC power sources 
• Three 4160VAC Switchgears 
• Any source can parallel with any other source 
• Any power sources can load follow or base load 
• There are eight main sewage pumps driven by: 

o Three liquid rheostats 
o Three Reduced Voltage Auto Transfonners (RVAT) 
o Two VFDs 

• Two sewage forcemain modes, single or dual 
• And at all times the system shall meet the sewage forcemain mitigation requirement for 

independent sources. 

The Operator shall determine the system configuration. The following generalizes a possible typical 
day at PS2 and how the system may operate, but the following example is only one ofinfinite 
possibilities. 

During the nighttime low loading, the designated lead natural gas generator shall remain in 
operation. The lead natural gas generator would already be seeing the stations ancillary 
480VAC loads as well as one of the main sewage pump loads. 

As peak daily sewage demand approaches, the sewage demands increase at which point the lag 
natural gas generator shall be called to start. Once started, the second lag natural gas generator 
shall synchronize with the first operating lead natural gas generator. Once synchronized, the 
corresponding breakers shall close, paralleling the two natural gas generators. The second 
sewage pump could then be started. The two paralleled natural gas generators would load 
follow the comiected PS2 loads. 
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As the sewage flows increase, the two parallel natural gas generators could then start the third 
main sewage pump. 

As sewage flows continue to rise, the SDG&E utility electric power grid shall pick up the 
fomth pump, while electrically isolated from the natural gas generators. Any additional 
sewage pumps called to start shall also be picked up from the isolated and independent 
SDG&E utility electric grid. 

Emergency Operations: If either the natural gas or the electric utility grid were to fail, and the 
sewage demand warranted, then the diesel emergency generators would be required to start. A 
load bank is provided to help comply with emission requirements during possible low loading of 
the diesel generators under emergency conditions. 

Black Starting: PS2 currently has a 500kW emergency diesel generator. In case of a black start 
scenario, the new power generation facility would require the 500kW diesel generator for black 
starting the required ancilla1y loads of the new power generation facility. 

SDG&E Interconnect Agreement: The control strategy and devices provided shall comply with the 
Interconnect and Power Purchase Agreements with SDG&E. The diesel engine generator sets shall not 
be allowed to connect and parallel to the SDG&E electric utility grid. Note, even though the 
interconnect agreement will not be submitted for the diesels, the diesel generator shall be fully capable 
of interc01mection incase at a future date the interconnect agreement is modified. The two natural gas 
engine generator shall have a Continuous Export Interconnect Agreement with Net Metering through a 
Power Purchase Agreement. 

SDG&E Demand Response Agreement: The control strategy and devices provided shall comply 
with the Demand Response Agreement with SDG&E. If SDG&E calls for demand response power, 
SDG&E will utilize the natural gas generators for exporting power to the grid while the diesel 
generators island and power the pump station loads. 

Process and Control Strategies 

The following systems below are necessary to support the project described above in the general 
description. Note, none of these control strategies herein are intended to be standalone control 
strategies and descriptions, and many of the control strategies sections are tied to other sections 
throughout this appendix and the Contract Documents. They are organized in approximant sequential 
order of the contract P&IDs. 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID's, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that information again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required infonnation. 
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1.Al MAIN SEW AGE PUMP MOTORS - Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, cm1trol diagrams, 
P &ID' s, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that infonnation again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

MAIN SEW AGE PUMP MOTORS (TYP OF 2) 

A. ELECTRIC MOTOR: The two existing pumps P-4 and P-5 are currently driven by natural gas 
engines directly coupled to the pump shaft via a right-angled gearbox. This project shall demolish 
the existing engine and right-angled gearbox. The pumps will now be driven by new electric 
motors. The control strategy will be similar to the existing engine. The current control strategy 
varies the speed of the natural gas engine to meet the wetwell level criteria. Instead of sending a 
start and speed signal to the natural gas engine, this project will send a start and speed signal to a 
VFD. 

• BREAKER: The breaker shall protect the power distribution system feeding the VFD and 
electric motor. Trip settings shall be per Section 16431 Short Circuit and Coordination 
Report, and Section 13350 Commissioning. 

• FEEDER MANAGEMENT RELAY: The FMR provides additional supervisory control, 
protection, and monitoring of the feeder breaker and receives information from: the DCS, 52-
breaker, MMR, line side bus potential transformers and current transformers, and ground bus 
current transformer. See contract drawings 7E-10, 4.16KV POWER PROTECTION DEVICE 
SCHEDULES and 7E-l l 4.16KV POWER PROTECTION DEVICE FUNCTION 
SCHEMATICS for complete requirements. Device internal protective setpoints shall be 
determined during the commissioning meetings per Section 13350 Commissioning. 

• MOTOR MANAGEMENT RELAY: The MMR provides additional supervisory control, 
protection, and monitoring of the electric motor and receives information from: the DCS, 
winding temperatures, bearing temperatures, motor shaft speed, motor case temperature, 
ambient temperature, vibration sensors, differential current transforn1ers, ground current 
transformer, VFD output bus current transfonners, VFD input bus potential transformers. See 
contract drawings 7E- l 0, 4. l 6KV POWER PROTECTION DEVICE SCHEDULES and 7E-l l 
4. l 6KV POWER PROTECTION DEVICE FUNCTION SCHEMATICS for ,complete 
requirements. Device internal protective setpoints shall be determined during the 
commissioning meetings per Section 13350 Commissioning. During the commissioning 
meetings, the team shall determine the setpoints and alarm conditions that warrant shutting 
down a motor or alarming only. Note, if the VFD manufacturer can provide all the 
functionality of the MMR, then the MMR can be removed, and all corresponding MMR 
functionality and control logic shall merge with the VFD requirements. 

• VARIABLE FREQUENCY DRIVE: The VFD shall ramp up and down to meet the wetwell 
level criteria. The ramp rates shall be tuned not-to-exceed the response capabilities of the new 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

702 I Page 



natural gas generators and shall be detennined during the conm1issioning meetings per Section 
13350 Commissioning. 

• VIBRATION TRANSMITTER: The vibration transmitters shall monitor the vibration of the 
new motor to assure smooth operation. 

1.A2 Local Control 

• BREAKER: The breaker when placed in local control can be opened or closed locally. 

• FEEDER MANAGEMENT RELAY: The FMR shall have an RMI screen for viewing and 
Operator input. Operator shall require a physical key to change any internal setpoints. 

• MOTOR MANAGEMENT RELAY: The MMR shall have an RMI screen for viewing and 
Operator input. Operator shall require a physical key to change any intemal setpoints. 

• VARIABLE FREQUENCY DRIVE: The VFD shall have an RMI screen for viewing and 
Operator input. When placed in local control, the VFD can be stopped, stm:ted, and speed 
varied. The VFD shall also have a lock-out-stop, fused disconnect switch., and reset switch. 

• VIBRATION TRANSMITTER: NIA, monitoring only. 

1.A3 DCS Manual Control 

• BREAKER: Operators may manually open and close the breakers from the DCS wodcstation 
when the breakers are available for remote control. 

• FEEDER MANAGEMENT RELAY: NIA, monitoring only. 

• MOTOR MANAGEMENT RELAY: NI A, monitoring only. 

• VARIABLE FREQUENCY DRIVE: Operators may manually run the VFD from the DCS 
workstation when the VFD is available for remote control. The VFD can be stopped or started 
via the run command, speed varied, and reset. 

• VIBRATION TRANSMITTER: NIA, monitoring only. 

1.A4 DCS Automatic Control 

• BREAKER: NI A, monitoring only. 

• FEEDER MANAGEMENT RELAY: NI A, monitoring only. 

• MOTOR MANAGEMENT RELAY: NIA, monitoring only. 

• VARIABLE FREQUENCY DRIVE: The VFD shall be nm by DCS control for normal 
operations. All setpoints, ramp rates, and proportional integral derivative 1lming parameters 
shall be detennined during the commission meetings per Section 13350 Commissioning for 
complete and fimctional DCS control. 
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• VIBRATION TRANSMITTER: NIA. 

1.A5 Failure Modes 

• BREAKER: The breaker shall have the following alarm failures: breaker tripped and trouble 
alarm. 

• FEEDER MANAGEMENT RELAY: The FMR shall have a trouble alarm. 

• MOTOR MANAGEMENT RELAY: The MMR shall have a trouble alarm and a high 
winding alann. 

• VARIABLE FREQUENCY DRNE: The VFD shall have a pump fail alarm triggered by 
either the VFD or the MMR. 

• VIBRATION TRANSMITTER: The vibration transmitter shall have a high vibration alarm. 

1.A6 Software Interlocks 

See sections above. 

1.A 7 Restart after Power Failure Strategv 

The DCS existing logic controls the start sequence of each of the main sewage pumps. The existing 
logic shall be modified to assure that there is adequate power before restarting a main sewage pump 
electric motor. 

1.A8 PhasNl Shutdown on Power Failure 

NIA. 

1.A9 Out of Service 

An Operator shall be able to place any of the equipment out of service via the DCS workstation. 

1.A10 Alarms 

All internal DCS generated software alarms shall be determined during the construction 
commissioning meetings per Section 13350 Commissioning. Below are the hardwired alarms. 

TAG DESCRIPTION 
TAH-400 MMR High Winding Alarm 
YA-400C MMR Trouble Alarm 
YA-2312 Breaker Tripped 
YA-23I2A Breaker Trouble Alarm 
YA-400B FMR Trouble Alarm 
YA-400A Pump Fail 
VSH-400 High Vibration Alarm 
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TAG DESCRIPTION PRIORITY 
TAH-500 MMR High Winding Alann 2 
YA-500C MMR Trouble Alarm 2 
YA-1111 Breaker Tripped 3 
YA-llllA Breaker Trouble Alann 2 
YA-500B FMR Trouble Alarm 2 
YA-500A Pump Fail 3 
VSH-500 High Vibration Alarm 2 

1.A11 Communications Interfaces 

Communication is available via MODBUS over Ethernet IP for the FMR, MMR, VFD, and vibration 
transmitter. The CONTRACTOR shall provide the signals for each device as shown on sheet 7E-10, 
4. l 6KV POWER PROTECTION DEVICE SCHEDULES and up to 30 additional signals to be 
determined during the construction commissioning meetings per Section 13350 Coll1111issioning; at the 
discretion of the CITY; and what is available from the manufacturer. The CONTRACTOR shall 
provide standard vendor computer monitoring software for each device to monitor and control the 
devices remotely. 
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2.1 SEWAGE HEAT EXCHANGERS COOLING WATER TEMP (TYP OF 12) 
- Overview of StrateLrv 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID' s, and all other related Contract Documents. Not all infonnation is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that information again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

The existing sewage heat exchangers shall be demolished and replaced with new sewage heat 
exchangers. The new heat exchangers shall have 4-20mA loop powered temperature monitoring for 
the supply and return lines for the following process flow streams: wastewater, low temperature 
cooling loops, and the high temperature cooling loops. The output temperature of the chilled water 
sewage heat exchangers shall be utilized for the Cooling System Control Strategy described herein to 
control the circulation pumps and the air heat exchanger modulating bypass valves. 

2.2 Local Control N/ A 

2.3 DCS Manual Control N/A 

2.4 DCS Automatic Control NIA 

2.5 Failure Modes N/ A 

2.6 Software Interlocks N/ A 

2.7 Restart after Power Failure Strategy NIA 

2.8 Phased Shutdown on Power Failure N/A. 

2.9 Out of Service 

An Operator shall be able to place any of the equipment out of service via the DCS workstation. 

2.10 Alarms 

Internal DCS alanns shall be generated from the analog signal to the DCS. Each device shall have a 
high temperature setpoint alarm (Level 2) to be determined during the construction commissioning 
meetings per Section 13350 Commissioning. 

2.11 Communications Interfaces N/A 
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3.1 500KW EMERGENCY GENERATOR/ USS-1 MODIFICATIONS -
Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control stratei;,ry, other related control strategies, equipment specific specification, control diagrams, 
P&ID's, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that infonnation again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

500KW EMERGENCY GENERATOR I USS-1 MODIFICATIONS: PS2 has an existing 500KW, 
480V AC emergency diesel generator set onsite. The 500KW emergency generator was originally 
intended to be connected to USS-1, but is instead temporary connected to an ATS only feeding MCC-5 
critical loads. The existing ATS can only be run locally by an Operator in a manual mode. The reason 
the ATS is not properly connected to USS-I is that the ATS is not rated for fi.111 generator load and can 
only handle the loads on MCC-5. This project shall demolish the ATS. 

The existing USS- I has five breakers that are controlled by the DCS. Note, two of these breakers G- I, 
and G-2 are temporarily racked out and this project shall have these two breakers racked back in. The 
CITY shall supply the CONTRACTOR with these two breakers. 

The existing USS-I is currently unable to perform a closed transition back to the utility when the 
emergency generator is powering USS-I and the utility power is restored. Thus, USS-1 is only 
capable of performing an open transition back to the utility. During an open transition, all of PS2's 
480V AC loads would have to temporarily go dark again before the 480V AC power is fully restored 
back to the utility, thus all of PS2's ancillary 480VAC loads would also have to be restarted again. 
This project shall fix the open transition deficiency ofUSS-1, and allow the USS-1 to perform a closed 
transition. This cannot be fixed with only DCS reprogramming, since the DCS is too slow to perfonn 
the operation. 

A new synch check/ closed transition panel shall be installed adjacent the USS- I to provide local fast 
acting control ofUSS-1 's breakers. USS-lshall be modified with PT's installed on the generator 
source, and on the two normal sources. In additional, the existing hardwired breakers controls for M-I, 
M-2, G-1, G-2, and M-T shall be modified. 

Once the utility has been restored for at least five minutes, the Operator can initiate a closed transition 
back to the utility source; the system shall then automatically perfom1 a closed transition back to the 
normal source. The DCS shall assure that that prior to sending a closed transition command, USS-I is 
in the following configuration: both M-1 and M-2 shall be open, only one breaker G-I or G-2 shall be 
closed, and breaker M-T shall be closed. Since the lag time in the DCS is too slow to control the 
breakers during this period, the local hardwired fast-acting synch check/ closed transition panel shall 
operate and monitor the breakers. The general logic is as follows: 

o The Operator, via the DCS, initiates a closed transition command to the sync check/ closed 
transition panel. 

o The DCS sends a communication signal to the 500KW emergency generator that it is 
attempting to synchronize to the utility grid. The 500kW shall already be configured/ 
calibrated to match the 480V AC utility frequency and voltage of the utility; note, this 

Pump Station 2 Power Rellablilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

707 I Page 



should be a constant. The frequency will actually require a slight slip for the phase angle 
to rotate into the pennissive window. During the commissioning meetings this slip 
frequency shall be determined. 

o The DCS output breaker open and close commands are locked out locally (hardwired) by 
the sync check/ closed transition panel. 

o The synch check/ closed transition panel shall select the first hot main breaker as the 
source it will synchronize to (M-1 or M-2). 

o Based on the synchronization settings, the synchronization (phase angle) window shall 
occur every 10 to 20 seconds. This type of synchronization is passive, and sometimes 
takes several windows. 

o The new synch check/ closed transition panel monitors the synchronization permissives 
between the generator source and the restored normal source thru the PTs. 

o Once the synchronization permissive is clear, the assigned M-1 or M-2 breaker shall close, 
upon receipt of breaker closed, then the generator breaker (G-1 or G-2) shall open. This 
whole process shall take less than 1 second. 

o A hardwired breaker open position auxiliary contact for G-1 and G-2 shall be wired to the 
existing 500KW diesel generator so it does not trip and the generator shall shutdown for a 
nonnal cool down cycle. 

o The synch check/ closed transition panel shall send a signal to the DCS that the closed 
transition is complete. The DCS own monitoring of the breakers shall confirm status. 
DCS shall maintain open and closed commands per cunent configuration. 

o The synch check/ closed transition panel shall release hardwired control of breakers back 
to the DCS. 

o DCS now has full control again ofUSS-1 breakers. 

This project shall also have new "black start" feed from USS-I feeding the new USS-2, that is located 
in the new power generation facility electrical building. This black start feed shall only be utilized 
during a complete 4160V AC outage. This black start shall feed 480V AC emergency power that shall 
allow the main engine generators 480VAC ancillary loads to start. Note under a black start scenario, 
the DCS load shedding subroutine shall give first priority to start the required ancillary 480V AC loads 
of the selected engine generators(s). 

The main 4160VAC diesels can black start on their own, but require the 480VAC loads up and running 
within a few seconds (manufacture dependent) or the engines may trip and alarm/fault. The main 
4160V AC natural gas engine generators cannot black start on their own and shall require the 480V AC 
ancillary loads to be running to meet the permissives necessary to start the engine. 

3.2 Local Control 

NIA, no new local control USS-1. Provide PNL-610 with vendor specific local controls and the 
system shall meet the intent of the Contract Documents. 

3.3 DCS Manual Control 

NIA, no new DCS manual control. 

3.4 DCS Automatic Control 

Operator initiated closed transition as described above. 
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3.5 Failure Modes NIA. 

3.6 Software Interlock'l NIA. 

3.7 Restart after Power Failure Strategy NIA. 

3.8 Phased Shutdown on Power Failure N/A. 

3.9 Out of Service NIA. 

3.10 Alarms 

All internal DCS generated software alarms shall be detennined during the construction 
commissioning meetings per Section 13350 Commissioning. Below are the hardwired alarms. 

TAG DESCRIPTION PRIORITY 
YA-610 Alarm 2 

3.11 Communications Interfaces 

Communication is available via MODBUS over Ethernet IP for the new synch check/ closed transition 
panel per Contract Documents. The CONTRACTOR shall provide up to 30 signals for each device to 
be detennined during the construction commissioning meetings per Section 13350 Commissioning; at 
the discretion of the CITY; and what is available from the manufacturer. The CONTRACTOR shall 
provide standard vendor computer monitoring software for each device to monitor and control the 
devices remotely. 
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4.1 SWITCHGEAR N0.3- Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID's, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that infonnation again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

SWITCHGEAR N0.3: SWG-3 distributes the power generated from the four-onsite power generators 
to switchgears No. I & 2. The Operator shall determine the flow of power (from source to load) and 
the breaker configuration based on the Operator selected pump sequence. The DCS shall warn the 
Operator if they are attempting to open or close a breaker that would violate the hydraulic surge 
protection rules described in the front of this appendix. Based on the Operator selected pump 
sequence, the DCS shall verify if the system is configured to properly provide power to the main 
sewage pumps. It the system is not properly configured, the DCS shall provide the Operator with a 
suggested brealcer configuration to meet their goals. To prevent the breakers from overloading and 
tripping, the DCS shall not allow an Operator to power more than 4 main sewage pump loads through 
any single distribution/tie breakers within the system; this power flow load accounts for all of PS2 
ancillary 4I60/480VAC loads. Note, Switchgear No.I & 2 shall also have the same pennissives to 
close since they are the same size breakers. See the control strategy for the natural gas and diesel 
engine generator sets for additional control philosophy with regards to paralleling loads across the 
breakers. 

A. 52-BREAKER (TYP OF 13): Trip settings shall be per Section 16431 Short Circuit and 
Coordination Report, Section 13350 Commissioning, and per Rule 21 requirements. All 
the breakers except the two breakers feeding the load bank shall have a sync check feature 
via the FMR. The two load bank breakers shall have local hardwired interlocks so that a 
maximum of only one breaker may be closed at any given point of operation. 

B. FEEDER MANAGEMENT RELAY (TYP OF 13): The FMR provides additional 
supervisory control, protection, and monitoring of the feeder breaker and receives 
info1111ation from: the DCS, 52-breaker, MMR, line side bus potential transformers and 
current transformers, ground bus current transformer, and load side bus potential 
transfonner (for sync check). See contract drawings 7E-I0, 4.16KV POWER 
PROTECTION DEVICE SCHEDULES and 7E-ll 4.I6KV POWER PROTECTION 
DEVICE FUNCTION SCHEMATICS for complete requirements. Device internal 
protective setpoints shall be detemuned during the commissioning meetings per Section 
13350 Commissioning. 

C. GENERATOR MANAGEMENT RELAY (TYP OF 4): The GMR provides additional 
supervisory control, protection, and monitoring of the generator and receives info1n1ation 
from: the DCS, 52-breaker, high resistance grounding system, generator cmTent 
transfom1er, input bus voltage transformers and potential transformers, exciter, bearing 
R TDs, stator RTDs, tachometer, and bearing vibration. Device internal protective 
setpoints shall be determined during the commissioning meetings per Section 13350 
Co1111nissioning. Note, if the generator manufacturers local control panel can provide all 
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the functionality of the GMR, then the GMR can be removed, and all corresponding GMR 
functionality and control logic shall merge with the generator manufacturers requirements. 

4.Al 52-BREAKER (TYP OF 13) 

4.A2 Local Control 

The breaker when placed in local control can be open or closed locally. 

4.A3 DCS Manual Control 

Only highly skilled and trained Operators who fully understanding the complexities of PS2's power 
generation facility shall attempt to remotely open or close a breaker via the DCS workstation. This 
level of operation shall be password protected. Also, during nom1al operations, the breakers shall be 
typically set and ready to go to meet the load demands which are based on the daily projected sewage 
demands of PS2. Operators may manually open and close the breakers from the DCS workstation 
when the breakers are available for remote control. If an Operator attempts to open or close a breaker, 
the DCS shall first warn the Operator of any potential negative consequences ( described throughout 
this appendix). Also, the local hardwired FMR shall not allow a breaker to close until all the safety 
conditions are satisfied such a synch check. The DCS shall provide the Operator the status of the 
breaker if it is waiting on a permissive to clear and appropriate time durations shall be set to alarm if 
the action does not occur within the expected period. 

4.A4 DCS Automatic Control 

There shall be no true fully automatic DCS logic to open and close breaker! All open and close logic 
must be Operator initiated for safety reasons. The only exception is the four generator breakers in 
SWG-3. These four breakers shall open automatically and close automatically based on engine 
generator permissive signal transmitted via the DCS; this is so the engines can warm up and cool down 
and not affect the power quality on the bus. 

4.A5 Failure Modes 

The breaker shall have the following alarm failures: breaker tripped and trouble alarm 

4.A6 Software Interlocks 

Check to verify the loads do not exceed the breaker capacity prior to closing. Check to verify the 
surge mitigations rules are met. DCS shall not allow any of the SDG&E feeds to be paralleled together 
through switching of SWG-3 breakers. The DCS shall not allow the SDG&E utility to feed the load 
bank. 

4.A 7 Restart after Power Failure Strategy 

NIA, the systems is on 125VDC UPS. 

4.A8 Phased Shutdown on Power Failure 

NIA, the systems is on 125VDC UPS. 
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4.A9 Out of Service 

An Operator shall be able to place any of the breakers out of service via the DCS workstation. 

4.AlO Alarms 

All internal DCS generated software alarms shall be detennined during the construction 
commissioning meetings per Section 13350 Commissioning. Below are the hardwired alarms. 

TAG DESCRIPTION 
YA-3112 Breaker Tripped 
YA-3112A Breaker Trouble Alarm 
YA-3114 Breaker Tripped 
YA-3114A Breaker Trouble Alarm 
YA-3223 Breaker Tripped 
YA-3223A Breaker Trouble Alarm 
YA-3222 Breaker Tripped 
YA-3222A Breaker Trouble Alarm 
YA-3101 Breaker Tripped 
YA-3101A Breaker Trouble Alarm 
YA-3120 Breaker Tripped 
YA-3120A Breaker Trouble Alann 
YA-3100 Breaker Tripped 
YA-3100A Breaker Trouble Alarm 
YA-3110 Breaker Tripped 
YA-3IlOA Breaker Trouble Alarm 
YA-3001 Breaker Tripped 
YA-3001A Breaker Trouble Alann 
YA-3210 Breaker Tripped 
YA-3210A Breaker Trouble Alarm 
YA-3200 Breaker Tripped 
YA-3200A Breaker Trouble Alarm 
YA-3220 Breaker Tripped 
YA-3220A Breaker Trouble Alarm 
YA-3201 Breaker Tripped 
YA-3201A Breaker Trouble Alarm 

4.All Communications Interfaces N/A 

4.Bl FEEDER MANAGEMENT RELAY (TYP OF 13) 

4.B2 Local Control 

PRIORITY 
3 
2 
3 
2 
3 
2 
3 
2 
3 
2 
3 
2 
3 
2 
3 
2 
3 
2 
3 
2 
3 
2 
3 
2 
3 
2 

The FMR shall have an RMI screen for viewing and Operator input. Operator shall require a physical 
key to change any internal setpoints. 

4.B3 DCS Manual Control 
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NIA, monitoring only. 

4.B4 DCS Automatic Control 

NI A, monitoring only. 

4.B5 Failure Modes 

The FMR shall have a trouble alarm. 

4.B6 Software Interlocks 

NIA 

4.B7 Restart after Power Failure Strategy 

NIA, the systems is on 125VDC UPS. 

4.B8 Phased Shutdown on Power Failure 

NIA, the systems is on 125VDC UPS. 

4.B9 Out of Service 

An Operator shall be able to place any of the FMRs out of service via the DCS workstation. 

4.B10 Alarms 

All internal DCS generated software alarms shall be determined during the construction 
commissioning meetings per Section 13350 Commissioning. Below are the hardwired alanns. 

TAG DESCRIPTION 
YA-3112B Breaker Trouble Alarm 
YA-3114B Breaker Trouble Alarm 
YA-3223B Breaker Trouble Alann 
YA-3222B Breaker Trouble Alarm 
YA-310IB Breaker Trouble Alarm 
YA-3120B Breaker Trouble Alarm 
YA-3100B Breaker Trouble Alann 
YA-3110B Breaker Trouble Alann 
YA-3001B Breaker Trouble Alarm 
YA-3210B Breaker Trouble Alarm 
YA-3200B Breaker Trouble Alarm 
YA-3220B Breaker Trouble Alarm 
YA-3201B Breaker Trouble Alarm 

4.B11 Communications Interfaces 
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Communication is available via MODBUS over Ethernet IP for the FMR. The CONTRACTOR shall 
provide the signals for each device as shown on sheet 7E-10, 4.16KV POWER PROTECTION 
DEVICE SCHEDULES and up to 30 additional signals to be detennined during the construction 
commissioning meetings per Section 13350 Commissioning; at the discretion of the CITY; and what is 
available from the manufacturer. The CONTRACTOR shall provide standard vendor computer 
monitoring software for each device to monitor and control the devices remotely. 
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4.Cl GENERATOR MANAGEMENT RELAY (TYP OF 4) 

4.C2 Local Control 

The GMR shall have an RMI screen for viewing and Operator input. Operator shall require a physical 
key to change any internal setpoints. 

4.C3 DCS Manual Control 

NIA, monitoring only. 

4.C4 DCS Automatic Control 

NIA, monitoring only. 

4.C5 Failure Modes 

The GMR shall have a trouble alarm. 

4.C6 Software Interlocks 

NIA 

4.C7 Restart after Power Failure Strategy 

NIA, the systems is on 125VDC UPS. 

4.C8 Phased Shutdown on Power Failure 

NIA, the systems is on 125VDC UPS. 

4.C9 Out of Service 

An Operator shall be able to place any of the GMRs out of service via the DCS workstation. 

4.ClO Alarms 

All internal DCS generated software alarms shall be detennined during the construction 
commissioning meetings per Section 13350 Commissioning. Below are the hardwired alarms. 

TAG DESCRIPTION 
YA-31 IOA High Winding Temp Alarm 
YA-3110B High Bearing Temp Alann 
YA-3110C High Vibration Alarm 
YA-3110D Trouble Alarm 
YA-3210A High Winding Temp Alarm 
YA-3210B High Bearing Temp Alarm 
YA-3210C High Vibration Alarm 
YA-3210D Trouble Alarm 
YA-3120A High Winding Temp Alarm 
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TAG DESCRIPTION PRIORITY 
YA-3120B High Bearing Temp Alarm 2 
YA-3120C High Vibration Alam1 2 
YA-3120D Trouble Alarm 2 
YA-3220A High Winding Temp Alarm 2 
YA-3220B High Bearing Temp Alann 2 
YA-3220C High Vibration Alarm 2 
YA-3220D Trouble Alarm 2 

4.Cll Communications Interfaces 

Communication is available via MODBUS over Ethernet IP for the GMR The CONTRACTOR shall 
provide the signals for each device as shown on sheet 7E-10, 4.16KV POWER PROTECTION 
DEVICE SCHEDULES and up to 30 additional signals to be determined during the construction 
connnissioning meetings per Section 13350 Co1mnissioning; at the discretion of the CITY; and what is 
available from the manufacturer. The CONTRACTOR shall provide standard vendor computer 
monitoring software for each device to monitor and control the devices remotely. 
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5.Al ENGINE GENERA TOR (TYP OF 4) - Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID's, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that infon11ation again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

A. ENGINE GENERATOR: The engine generator system shall provide 4160VAC power at PS2. 
There are two 3MW natural gas engine generators for daily prime power use and two 4MW diesel 
engine generators for use when the SDG&E electric utility or if any part of the natural gas 
powered generation system is unavailable. 

Any of the four new onsite generators shall be able to electrically parallel with any combination of 
the other onsite generators or to any combination to the SDG&E utility electric grid. Any 
combination of parallel or islanded onsite sources shall be able to load follow PS2's actual loads or 
base load per Operator input. 

The generators shall be able to synchronize across any of the breakers in SWG-1, SWG-2, or 
SWG-3. Each breaker has a FMR that shall transmit (via a local MODBUS Network) the 
following signals for the generator manufacturer to use to synchronize across the breaker: 

• Synchronization Voltage (load side) 
• Synchronization Voltage Angle (load side) 
• Synchronization Frequency Angle (load side) 
• Synchronization Voltage Difference 
• Synchronization Angle Difference 
• Synchronization Frequency Difference 

The generator manufacturer shall detem1ine, what method. of synchronization they shall use, either 
slip frequency or phase angle. The synchronization will be semi-passive. The generator 
manufacture shall adjust their governor to meet the system conditions required for sync check. 
The DCS shall initiate the close signal to the breaker when the generator is ready to sync and the 
breaker shall close when its internal 25-syncheck relay meets the required permissive settings. 
The status of the sync breaker's position shall be provided to the engine-generator controller. 

All four generators shall be fully capable of paralleling to the utility, even though the current 
scheme will not typically require the diesel engine generators to parallel to the utility, but in the 
future via a SDG&E Interconnect Agreement, the CITY still requires this full capability as part of 
this Contract. 

When a second main sewage pump is called to operate, it is not recommended that the Operator 
power the second main sewage pump on an isolated generator for the following two reasons: First, 
the engine generators are more stable when they are paralleled to one another. The second reason 
is that the 120VAC control voltage comes from the 4160VAC side. Once it is time for the second 
pump to shutdown, and the co1Tesponding generator powers down, the 4160VAC bus would be 
dead and all your 120V AC controls would also be dead; to prevent this you would have to sync to 
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another 4160V AC source before shutting down the generator to keep the 4160V AC bus hot. If 
operations staff determine they want this feature, it can be implemented in the DCS and details 
determined during the commissioning meetings. 

Following paragraph is for natural gas generator only. If a single natural gas engine generator is 
operating while powering the 4 l 60/480V AC bus, and the generator is required to shutdown for 
any reason, such as maintenance or nighttime low loading, the PS2 Operator must consider how to 
operationally keep the 480V loads running continuously to prevent the station from going dark. In 
order to shutdown the natural gas engine generator, a closed transition to any of the SDG&E 
electric utility grid sources via the breakers at SWG-1 & 2, shall be required to keep the ancillary 
480V station loads hot. It is assumed the natural gas engines will require at least a 30 second soft 
unload. 

Following paragraph is for natural gas generator only. There is another scenario in which an 
Operator may want to temporarily parallel the generators to the utility and then soft unload some 
of PS2's loads to the SDG&E utility. For example, consider when two natural generators are 
paralleled and operating three main sewage pumps. Switchgear No.I & No.2 tie breakers are only 
capable of tying pumps into groups of two. Thus, when PS2 is operating three pumps on the 
natural gas generators, the fourth pump will not have enough available power to start. Thus, if the 
Operator wants to start the fourth pump, they'll need to first unload the third pump to the SDG&E 
utility. The fourth pump could then be started by the SDG&E electric utility power source. 

When any of the onsite power generators are paralleled to any combination of one another, as PS2 
loads decrease, it shall be required to unload and stop a generator at some point. The DCS will 
provide the generator controller the required system information so the generator manufacture can 
properly control this functionality upon Operator/DCS initiation. 

Under all operating scenarios, the power generation systems shall meet SDAPCD requirements. 
All kV A loads shown herein are estimated steady state nmning loads only. It is assumed the 
natural gas engines will be incapable of starting the existing RVAT driven pump/motors, so that 
shall not be a requirement, but the emergency diesel engines shall be required to start the RVAT 
driven pump/motors. Under certain extreme starting scenarios, the Operators may need to load 
shed some non-critical PS2 loads to prevent the generators from tripping when starting the 2,250hp 
sewage pumps; Operators could then gradually re-start the remaining non-critical loads. 

It may not always be cost effective to economically baseload the natural gas generators against the 

grid during low load conditions, thus the natural gas engine generate shall be able to operate up to 
20 hours each day at 45% constant continuous load while meeting SDAPCD requirements. The 
remaining four hours of each day operations will operate the engines at a load required to get the 
exhaust stack temperature hot enough to unload the SCR equipment. 

The DCS shall show the current KV A loads, calculate the estimated starting KV A and running 
KVA available before starting any new load. The DCS shall give the Operator a warning before 
attempting to start any unsafe load. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

718 I Page 



The table below shows estimated loads of PS2. Note these loads vary throughout the daytime and 
nighttime and also vary during the wet season vs dry season. 

GENERATOR REQUIREMENTS 
(1) Natural Gas Engine Generator Nominal Requirement (Nominal 3MW) 

At 80% PF 
(1) Diesel Engine Generator Nominal Requirement 

At 80% PF 

Basis for Existing PS-2 
Anticipated Loads 

1 I Existing MCC Loads (MCC-3thru MCC-7) 

2,879 KW 
3,599 KVA 
4,000 KW 
5,000 KVA 

(kVA) 

Low Avg Normal 
Nighttime Average 

(L) (A) 
198 330 

Peak 
(P) 

406 

2 lsingle Sewage Pump Load 2,250Hp2 1,260 1,680 2,100 
Notes: 

1. ex: "2":: 2nd Row· Single Sewage Pump Load 2,250Hp; Column "P" is Peak Load of 2,100 KVA. 
2. An Isolated generator must be able to start Liquid Rheostat and VFD driven motors. 

Basis for Anticipated 
MCC-8 & MCC-9 Ancillarv Loads (KVA) 

3L (1) Natural Gas Engine Generator Running, Ancillary Loads 193 Low Average (L) 
4P (2) Natural Gas Engine Generators Running, Ancillary Loads 550 Normal Peak (P) 
SEP (2) Natural Gas & (2) Diesel-Engine Generators Running, Ancillary Loads 1220 Emergency Peak ( EP) 
6EP (2) Diesel-Engine Generators Running, Ancillary Loads 527 Emergency Peak (EP) 

The CONTRACTOR shall meet in the tables on the following pages, the load steps and running 
loads while maintaining proper frequency and voltage and while meeting SDAPCD pe1111it 
requirements. It is also assumed that the worst-case power factor is 0.8. 
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Natural Gas Engine Generator Starting Loacl Step 

The following are some typical examples of anticipated starting load steps at PS2. Note, this is not 
intended to show every scenario since the system has almost unlimited starting scenarios. 

Running Loads 
Percent Loaded based on a (1) Natural Gas Generator 

Synchronize Generator w/ Lead NGEG 

Arrange 4160V Breakers and Parallel the two NGEG's 

Load Step 1 Load Share (Operatin NGEG Case - 2) 

2P Load Step 2 Sewage Pump Load 2,250Hp 

Running Loads 
Percent Loaded based on a (2) Parallel Natural Gas Generator 

Already operating and load Sharing (Operating NGEG Case - 5) 

2P Load Step 1 Sewage Pump Load 2,250Hp 

Running Loads 
Percent Loaded based on a (2) Parallel Natural Gas Generators 

Natural Gas Engine Generator 011erating Loads 

The following are some typical examples of anticipated running loads at PS2. Note, this is not 
intended to show every scenario since the system has almost unlimited starting scenarios. 

OperatingNGEG Case-: e· ··•···.··• ,, 

lsla'ridE!d (:!)Natural Gas. e Generator (NGEG) Load Requirements . ' . 
Shc1.I i be able to operate ii 20 hrs/day uninterrupted at this load. 

2A Sewage Pump Load 2,250Hp 

Running Loads 
Percent Loaded based on a (1) Natural Gas Generator 

Existing MCC Loads 

4P (2) Natural Gas Engine Generators Running, Ancillary Loads 

2P Sewage Pump Load 2,250Hp 
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3,056 

2,100 

5,156 
72% 

7,256 
101% 

1,680 
47% 

406 

550 

2,100 

3,056 
85% 



Pperating NGEG Case - 3, ., .... ']_;;;/,; &;; 
lslanded (11 Natural Gas Engine Geperator (NGEG)Load Re:4Iitrements 'li: ; . .,;; 
/Ii - - .. . --_--_ ... ,)·,,.;__:',::·,-c'.':_i ____ ,-: \·.::s:,·- _-__ -,---.-- -,.= -_- -,-:-_ ~-:-'.>t----:-__ i_--_-' ,s,''.· '-~-,----.. --r,----_-_:-=-- ,. -, 
'Anticipated average .daily loads;.When PS2 l:ias3 or less pumps pperating'.,Mayto rut) up t 
1A Existing MCC Loads 

3L (1) Natural Gas Engine Generator Running, Ancillary Loads 

2A Sewage Pump Load 2,2S0Hp 

Running Loads 
Percent Loaded based on a (1) Natural Gas Generator 

:Operating NG.EG Case .:.A. ;,;:,:Ji.~ifff, <'.ii:'fL I 
Islanded (1) N~tural Gas E~glnf Gener~tbr(NGEG) 
fhaU pe able to operatlui> tci8nti/da·frwhenPs2 has 
ag.ac(' . . . ·o){!f• i1.r>W; 

lL Existing MCC Loads 

3L (1) Natural Gas Engine Generator Running, Ancillary Loads 

2L Sewage Pump Load 2,250Hp 

Running loads 
Percent Loaded based on a (1) Natural Gas Generator 

.('.)P.erating~§~~saset.src: . ; · ... <t . C .•• ,·, . •.. ':\;;;;f 
'(2)c.Paralletr,Jawr~tGas E .. e.Ciene,rntor${NG?G) LoadR( 
May run up to'20 hrs/dJy)¥hen P:S2 ha; 3 orle~s pumps ci~era 
1P Existing MCC Loads 

4P (2) Natural Gas Engine Generators Running, Ancillary Loads 

2P Sewage Pump Load 2,250Hp 

2P Sewage Pump Load 2,250Hp 

Running loads 
Percent Loaded based on a (2) Parallel Natural Gas Generators 

'6perating NGEG Case - 6%:' 
1:iow,1, Base Load~d:·(lJ lslartd 
Base Loaded 

Percent Loaded based on a (1) Natural Gas Generator 

Operating.NGEGf.ase-i .. 0 /](?(<·· ... ,···•·•·• , •TJ;Jfr;" . •'.'·?. 
100% Base loiided: (2) Parall~ed Naturai Gas Engine Gen~f~tri~s (NGEGj 
Base Loaded 
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330 

193 

1,680 

2,203 

61% 

198 

193 

1,260 

1,651 

46% 

406 

550 

2,100 

2,100 

5,156 

72% 

3,599 

100% 



Diesel Engine Generator Starting Load Step 

The following are some typical examples of anticipated starting load steps at PS2. Note, this is not 
intended to show every scenario since the system has almost unlimited starting scenarios. 

Sfa 
ti{ 
wor~ 
2P Load Step 1 Sewage Pump Load 2,250Hp 

6EP Load Step 2 (2) Diesel-Engine Generators Running, Ancillary Loads 

2P Load Step 3 Sewage Pump Load 2,250Hp 

Running Loads 
Percent Loaded based on a (1) Diesel Generator 

Diesel Engine Generator Operating Loads 

The following are some typical examples of anticipated running loads at PS2. Note, this is not 
intended to show every scenario since the system has almost unlimited starting scenarios. 

o'r~ratfog,~§~f~s .. 
(2)Pa~11~ioiesl?lE 
, .; , . ,, ... -, - -,.- - -- ~ 

Antidp'ate1fworsfc 

lP Existing MCC Loads 

6EP (2) Diesel-Engine Generators Running, Ancillary Loads 

2P Sewage Pump Load 2,250Hp 

2P Sewage Pump Load 2,250Hp 

2P Sewage Pump Load 2,250Hp 

2P Sewage Pump Load 2,250Hp 

Running Loads 
Percent Loaded based on a (2) Parallel Diesel Generators 

• ZAS: The Generator manufacture shall be responsible for internal governor control of the 
engines. The ZAS panel ( common to all 4 generators) provided by the natural gas engine 
manufacture shall provide the coordination required to parallel any of the four onsite 
generators together in any combination, this includes the diesel generators. The DCS systems 
shall provide required communication data inputs "word messages" to the ZAS panel as 
necessary for control; the CONTRACTOR's generator manufacturer shall utilize these data 
inputs to control their generators to meet the systems requested configuration. At a minimum, 
the DCS shall provide Operator selected system configuration such as: breaker configuration, 
the system configuration such as what sources are paralleled, and if the selected engines shall 
load follow or base load. These details shall be determined during the commissioning 
meetings per Section 13350 Commissioning. The Operator shall detennine the system 
configuration based on the power demands at PS2. 

• TEMS: This device is the local control panel for the engine generator. 

• HAS: This device is the remote control panel for the natural gas engine generator. Note, it is 
assumed the diesel generator does not require this device since many manufacturers combine 
all this functionality into the TEMS device. 
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2,100 

527 

2,100 

4,727 
95% 

406 

527 

2,100 

2,100 

2,100 

2,100 

9,333 
93% 



• Battery: Shall provide local UPS power for the TEMS panel per manufacturer requirements. 
Note, this battery is not for starting and turning over the engine; to start the engine an air 
driven-motor shall be utilized. 

5.A2 Local Control 

Vendor specific local controls and the system shall meet the intent of the Contract Documents. 

The generators and all ancillary control panels must be able to run the system isolated from the DCS 
under a complete DCS failure scenario. Under a DCS failure scenario, the gensets shall be able to 
control the first generator breaker and properly synchronize across that breaker. All other system 
configurations shall be manually inputted into the generator control panel(s) locally via the generator 
manufacturers HMI device. The ZAS, TEMS, and HAS panels shall have an HMI screen for viewing 
and Operator input. 

5.A3 DCS Manual Control 

The Operator via the DCS can starUstop, emergency stop, and reset the generator sets. The Operator 
shall also set the generator to either base load (KV A) or instruct the generator to load follow. 

5.A4 DCS Automatic Control 

The DCS shall initiate a start or stop command for the engine-generator(s) based on PS2 power load 
requirements. The Operator shall determine the main sewage pumps sta1ting sequencing and select 
which generator is the lead or lag generator. Once the main sewage pumps starting sequence is 
determined, the DCS shall analyze the system configuration to determine if a generator shall start so 
the co1Tesponding main sewage pump can have available power to stait. Conversely, once the pump is 
shut off based on the sewage demand, the system shall send a shutdown command to the 
corresponding engine-generator. 

When the gensets and loads are starting in automatic mode, the DCS shall not allow a load to be added 
that will trip the system. 

5.AS Failure Modes 

Vendor specific failures modes and the system shall meet the intent of the Contract Documents. 

5.A6 Software Interlocks NIA 

5.A7 Restart after Power Failure Strategy 

• ZAS: NIA, this is powered by a UPS. 

• TEMS: NI A, this is powered by a UPS. 

• HAS: The engine generator control panel, has 480VAC distributive loads that shall be required 
to operate first during a main 4160V AC generator black start scenario. PS2 's 500KW, 
480V AC diesel emergency generator shall be first utilized to restore ancillary 480V AC power 
during a black start. PS2's existing DCS load shedding scheme shall assure the ancillary 
480V AC loads associated with the main 4160V AC engine-generator shall have the highest 
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priority over all existing PS2 loads. This scheme shall assure the main 4 l 60VAC generator 
shall start, restoring primary 4160VAC power to PS2. 

• Battery: NIA, this is powered by a UPS. 

5.A8 Phased Shutdown on Power Failure NIA 

5.A9 Out of Service 

An Operator shall be able to place any of the equipment out of service via the DCS workstation. 

5.A10 Alarms 

All internal DCS generated software alarms shall be determined during the construction 
conunissioning meetings per Section 13350 Commissioning. Below are the hardwired alanns. 

TAG DESCRIPTION PRIORITY 
YA-llOA Conunon Shutdown Alarm 2 
YA-llOB General Ala1n1 2 
YA-llOC Emergency Shutdown 1 
YA-210A Common Shutdown Alarm 2 
YA-210B Common Warning 2 
YA-210C Emergency Shutdown 1 
YA-120A Conunon Shutdown Alarm 2 
YA-120B Common Warning 2 
YA-120C Emergency Shutdown 1 
YA-220A Common Shutdown Alarm 2 
YA-220B Common Warning 2 
YA-220C Emergency Shutdown I 
YA-2IOC Emergency Shutdown 1 

5.All Communications Interfaces 

Communication is available via MODBUS over Ethernet IP for the generator and associated devices 
per Contract Documents. The CONTRACTOR shall provide up to 60 signals for each device to be 
determined during the construction conunissioning meetings per Section 13350 Commissioning; at the 
discretion of the CITY; and what is available from the manufacturer. The CONTRACTOR shall 
provide standard vendor computer monitoring sofuvare for each device to monitor and control the 
devices remotely. 
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6.1 NATURAL GAS SUPPLY {TYP OF 2) - Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, c-0:ntrol diagrams, 
P&ID's, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that infom1ation again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

The natural gas generators receive their natural gas supply from SDG&E. Downstream of the SDG&E 
meter, the pressure is fmther reduced to meet the manufacturer's requirements for natural gas pressure 
at the engines. The main natural gas feed to the power generation building shall have a pressure 
transmitter to monitor the natural gas pressure and alarm on low pressure. Each generator shall have 
its own temperature correcting totalizing meter to measure the amount of natural gas each engine­
generator receives. The DCS shall log flow as well as calculate the total volume of gas utilized. Each 
month the DCS Operator shall manually input the corrected total volume from the actual meter verse 
the DCS calculated volume. Note, these meters are intended for internal staff monitoring only, and the 
CONTRACTOR shall provide any additional SDAPCD natural gas consumption monitoring 
requirements per the permit. 

6.2 Local Control N/ A. 

6.3 DCS Manual Control NIA. 

6.4 DCS Automatic Control NIA 

6.5 Failure Modes N/ A 

6.6 Software Interlocks N/ A. 

6.7 Restart after Power Failure Strategy NIA. 

6.8 Phased Shutdown on Power Failure N/A. 

6.9 Out of Service 

An Operator shall be able to place any of the equipment out of service via the DCS worlcstation. 

6.10 Alarms 

DCS internally derived alan11 on low natural gas pressure (Level 1 ala1111). All additional internal DCS 
generated software alarms shall be determined during the construction commissioning meetings per 
Section 13350 Commissioning. 

6.11 Communications Interfaces N/A. 
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7.1 DIESEL FUEL SYSTEM - Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID's, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that infonnation again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

DIESEL FUEL SYSTEM: The diesel fuel system consists of three main parts, the main above grade 
diesel fuel storage tattle, a diesel fuel polishing system, and two diesel day tanks. 

A. FUEL STORAGE TANK: The system will operate automatically independent of the 
DCS. The fuel storage tank stores the bulk of the diesel fuel for emergency operations at 
PS2. The diesel fuel storage tank shall have two pumps that supply the two diesel day 
tanks inside the power generation building. The main storage tank local control panel 
control shall control the two supply pumps and monitor levels within the tank. An 
automatic fuel port control panel shall provide an Operator with information to safely fill 
the tattle. The DCS shall monitor the fuel level. 

B. FUEL POLISHING SYSTEM: The system will operate automatically independent of the 
DCS. The system will circulate and turn over the diesel fuel on a regular basis to filter and 
clean the diesel fuel within the storage tattle. The DCS shall only monitor when and how 
often the fuel polishing system is operating, if the system is ready to operate, and if there 
are any failures of the system. 

C. DAY TANK (TYP OF 2): The system will operate automatically independent of the 
DCS. The day tank provides a local tattle to the engine generators to provide fuel during 
emergencies and testing. The tattle shall have a return pump that will pump fuel back to 
the diesel fuel storage tank. The associated diesel fuel storage tank supply pump and day 
tank return pump shall work together to circulate diesel flow when in operation to assure 
proper level is maintained and to aid in cooling the fuel. The diesel day tank local control 
pat1el will control the return pump, monitor level, and send a call signal to the diesel fuel 
storage tank local control panel. The DCS shall monitor if the system is in auto, when the 
diesel fuel storage tattle supply pump is called to start, and if there are any failures of the 
system. 

The fuel/oil storage area shall have a float switch to indicate when the area sump is full ofliquid. This 
is an alarm condition (Level 4), and could indicate there is a fuel or lube oil leak. 

7.Al FUEL STORAGE TANK 

7.A2 Local Control 

Vendor specific local controls and the system shall meet the intent of the Contract Documents. 

7.A3 DCS Manual Control N/A. 
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7.A4 DCS Automatic Control NIA. 

7.A5 Failure Modes 

The supply pumps are nonnally tied to a specific diesel day tank for nonnal operations. If a supply 
pump were to fail, the Operator via valving can direct diesel to the opposite diesel day tank. The diesel 
fuel storage tank local control panel shall have sufficient operator controls to handle this scenario. 

7.A6 Software Interlocks NIA. 

7.A7 Restart after Power Failure Strategy NIA. 

7.A8 Phased Shutdown on Power Failure NIA. 

7.A9 Out of Service 

An Operator shall be able to place any of the equipment out of service via the DCS workstation. 

7.A10 Alarms 

All internal DCS generated software alarms shall be determined during the construction 
commissioning meetings per Section 13350 Conunissioning. Below are the hardwired alarms. 

TAG DESCRIPTION PRIORITY 
LAH-310 High Fuel Level 4 
LAH-310A Fuel Leak 1 

7.All Communications Interfaces NIA. 

7.B1 FUEL POLISHING SYSTEM 

7.B2 Local Control 

Vendor specific local controls and the system shall meet the intent of the Contract Documents. 

7.B3 DCS Manual Control NIA. 

7.B4 DCS Automatic Control NI A. 

7.B5 Failure Modes NIA. 

7.B6 Software Interlocks N/A. 

7.B7 Restart after Power Failure Strategy NIA. 

7.B8 Phased Shutdown on Power Failure NIA. 

7.B9 Out of Service 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

727 J Page 



An Operator shall be able to place any of the equipment out of service via the DCS workstation. 

7.BlO Alarms 

TAG DESCRIPTION 
LA-311 Trouble 

7.B11 Communications Interfaces NIA. 

7.C1 DAY TANK (TYP OF 2) 

7.C2 Local Control 

PRIORITY 
4 

Vendor specific local controls and the system shall meet the intent of the Contract Documents. 

7.C3 DCS Manual Control N/A. 

7.C4 DCS Automatic Control NIA. 

7.C5 Failure Modes NIA. 

7.C6 Software Interlocks NIA. 

7.C7 Restart after Power Failure Strategy NIA. 

7.C8 Phased Shutdown on Power Failure NIA. 

7.C9 Out of Service 

An Operator shall be able to place any of the equipment out of service via the DCS workstation. 

7.C10 Alarms 

All internal DCS generated software alarms shall be detennined during the construction 
commissioning meetings per Section 13350 Commissioning. Below are the hardwired alarms. 

TAG DESCRIPTION 
LAH-312 High Fuel Level 
LAH-312A Fuel Leak 
LAL-312 Low Fuel Level 
LALL-312 Low-Low Fuel Level 
YA-312 Pump Fail 
LAH-314 High Fuel Level 
LAH-314A Fuel Leak 
LAL-314 Low Fuel Level 
LALL-314 Low-Low Fuel Level 
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TAG DESCRIPTION 
YA-314 Pum Fail 

7.C11 Communications Interfaces N/A. 
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8.1 COMPRESSED AIR SYSTEM (TYP OF 2) - Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID's, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that infonnation again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

The compressed air system is used to mechanically turn over the four-onsite power generators engines 
for starting. The system shall have a compressed air receiver suitable for multiple engine starts. The 
system works independently of the DCS. The DCS will monitor the trouble alarm and low-low air 
pressure. 

8.2 Local Control See Contract Drawings for requirements. 

8.3 DCS Manual Control NIA. 

8.4 DCS Automatic Control NIA. 

8.5 Failure Modes NIA. 

8.6 Software Interlocks N/ A. 

8.7 Restart after Power Failure Strategy NIA. 

8.8 Phased Shutdown on Power Failure N/A. 

8.9 Out of Service 

An Operator shall be able to place any of the equipment out of service via the DCS workstation. 

8.10 Alarms 

All internal DCS generated software alan11s shall be determined during the constrnction 
commissioning meetings per Section 13350 Commissioning. Below are the hardwired alarms. 

TAG DESCRIPTION 
YA-140 Trouble 
PAL-140A Low-Low Pressure 
YA-240 Trouble 
PAL-240A Low-Low Pressure 

8.11 Communications Interfaces NIA. 
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9.1 ENGINE EXHAUST SYSTEM - Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID's, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that information again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

ENGINE EXHAUST SYSTEM: The CITY is responsible for emissions permitting with SDAPCD, 
and the CONTRACTOR is required to provide a complete and functional system to meet SDAPCD 
emissions requirements. The CONTRACTOR shall also provide all requested documents required for 
permitting with SDAPCD. 

The diesel engine generators shall be bid by the CONTRACTOR as prime engines for up to 200 hours 
a year, and that permit will require an SCR system. The CITY's first preference is to permit the 
engines for emergency use with explicit exceptions to what counts as an emergency. The CITY will 
attempt to reach an agreement with SDAPCD that the diesel engine generators can be utilized at the 
CITY's discretion for up to 50 hours a year to prevent and mitigate a possible hydraulic surge event 
even while the SDG&E electric grid is fully operational. Typically, SDAPCD does not consider it an 
emergency if the SDG&E electric grid is operational. In the CONTRACTOR's bid item in the 
schedule of values, a line item is reserved for the credit due back to the CITY in case the diesel engines 
can be permitted without the SCR systems and SDAPCD agrees to the CITY's condition. 

A. UREA TANK (TYP OF 2): The north and south generator buildings shall both have a 
2,500 gallon urea tank Regardless of the pennitting outcome, each building shall have a 
2,500 gallon tank There are a cross over valves between the two tanks to balance the 
level when required; these valves shall be normally closed. The DCS shall monitor the 
tank level. 

B. ENGINE EXHAUST EMISSIONS PACKAGE (TYP OF 4): The diesels engines shall 
have a particulate filter regardless if the engines get permitted for prime or emergency use. 
The natural gas engines shall have an oxidation catalyst and SCR system, and if the diesels 
get permitted as prime, they shall also require an oxidation catalyst and SCR system. 

The natural gas engines shall require an exhaust air blower fan during the periods of low 
engine loads (nighttime) to avoid overheating of the system since temperatures are 
typically over 950 F. The blower is required for a highly reliable and durable SCR 
catalyst solution. 

Each engine shall have an exhaust emissions package unit that consists of a SCR 
controllers, a continuous emissions monitoring system, and urea dosing pumps. 

9.Al UREA TANK (TYP OF 2) 

9.A2 Local Control NIA. 

9.A3 DCS Manual Control NIA. 
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9.A4 DCS Automatic Control NIA. 

9.A5 Failure Modes NIA. 

9.A6 Software Interlocks NIA. 

9.A 7 Restart after Power Failure Strategy N/ A. 

9.A8 Phased Shutdown on Power Failure N/A. 

9.A9 Out of Service 

An Operator shall be able to place any of the equipment out of service via the DCS workstation. 

9.AlO Alarms 

The DCS shall derive a low level alarm (Level 2) based on the level input. All additional internal DCS 
generated software alarms shall be detennined during the construction corn.missioning meetings per 
Section 13350 Commissioning. 

9.All Communications Interfaces NIA. 

9.Bl ENGINE EXHAUST EMISSIONS PACKAGE (TYP OF 4): 

9.B2 Local Control NIA. 

9.B3 DCS Manual Control NIA. 

9.B4 DCS Automatic Control NI A. 

9.B5 Failure Modes NI A. 

9.B6 Software Interlocks NIA. 

9.B7 Restart after Power Failure Strategy NIA. 

9.B8 Phased Shutdown on Power Failure NIA. 

9.B9 Out of Service 

An Operator shall be able to place any of the equipment out of service via the DCS workstation. 

9 .B 10 Alarms 

All internal DCS generated software alarms shall be determined during the construction 
commissioning meetings per Section 13350 Commissioning. 
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9.Bll Communications Interfaces 

Communication is available via MODBUS over Ethernet IP for the exhaust emissions package unit 
and associated devices per Contract Documents. The CONTRACTOR shall provide up to 30 signals 
for each device to be detennined during the construction commissioning meetings per Section 13350 
Commissioning; at the discretion of the CITY; and what is available from the manufacturer. The 
CONTRACTOR shall provide standard vendor computer monitoring software for each device to 
monitor and control the devices remotely. 
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10.1 BUILDING VENTILATION SYSTEM (TYP OF 2) - Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P &ID' s, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that infonnation again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

The north and south generator building each have their own dedicated supply and exhaust air handling 
unit (AHU)'s. There are four supply and four exhaustAHU's on the roof. Each supply and exhaust 
AHU each have multiple fans driven by VFDs. Each supply and return AHU is tied to a specific 
engine-generator in the building directly below and the respective AHU shall be in operation when the 
cmresponding engine is running. 

The supply AHU' s have a moisture filter and a particulate filter in series. Each filter has a differential 
pressure transmitter to detect when the filter requires replacement. 

Delta-T Control: 

When operating, the engine-generators produce waste heat that is radiated out into the building's 
interior space. To remove this waste heat from the air, supply and exhaust fans change out the air to 
keep the temperature rise ( delta-T) within the room to a reasonable level. 

The AHU's first priority is to maintain the delta-T setpoint, the difference between the outside air and 
inside air temperature as set by the Operator. This shall determine the nuniber of fans in the AHU that 
is required to run. The fans in each AHU shall be a lead-lag type configuration, with a pair of fans 
( one supply and one exhaust fan), sta1ting one pair at a time. After a preset time delay, the next pair of 
fans can start. The DCS shall control the fans to run as few and at a low as speed as possible that is 
required to meet the Operators delta-T setpoint. The DCS shall set the exhaust fan(s) speed to meet the 
delta-T setpoint, then the correspond supply fan(s) speed setpoint shall meet the delta-P requirements 
(explained later below). 

The fans are mechanically setup in the associated natural gas engine's AHUs with 3-duty and I­
standby fan and the associated diesel engine's AHUs setup with 2-duty and I-standby fan. The 
standby fan is essentially an installed spare. If the AHU's are operating all the duty fans on both the 
supply and exhaust AHU, that will closely match the delta for combustion air of the associated engine 
running at 100% full speed and the worst case design maximum delta-T of 18-degrees Fahrenheit; the 
DCS shall still be required to vruy the supply fans to balru1ce the delta-P. 

At no time shall either the north or south generator building have more than 5 supply and 5 exhaust 
fans operating in each building (mechanically this would exceed 100 air changes an hour). If only one 
engine is operating in a building and the associated AHU number of fans are maxed out, then the lag 
AHU may start to meet the Operators request for more ventilation. Note, if the standby fan is 
operating in an AHU, an annunciator warning (Level 4) in the DCS shall initiated because this is not 
normally required. 

Health & Safety Control: 
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While a single engine is running, a minimum of one supply and one exhaust fan must run. Note, if 
none of the engines are operating, and the delta-T is within the Operators setpoint, at least one pair of 
fans shall operate at a minimum of 60% speed in each of the north and south generator buildings. This 
is required to meet air quality requirements of the buildings, 6 air changes per hour. The DCS shall 
maintain delta-P during this scenario. The Operator shall select the lead-lag AHU's for each building 
for this type of health & safety control. 

Delta-P Control: 

The number of operating fans shall be determined by the delta-T logic. The DCS shall also control the 
AHU fans to meet the delta-P requirement (-4" we setpoint), the difference between the inside air and 
outside air pressure. Several things will affect the building's delta-P: the amount of combustions air 
utilize by the engine and the airflow difference between the supply and return fan; the DCS will 
control the later. Note, all the exterior doors of the north and south power generation building shall 
have door switch sensors. If any of the extedor doors are left open, the DCS will not able to control 
the AHU's on delta-P, and an alarm will annunciate (Level 4) within the DCS; the DCS logic for 
control of the AHU' s would then default to delta-T control until the doors are closed (the supply fans 
shall then be set to the same speed as the exhaust fans). The DCS must provide a stable delta-Pat all 
times for the engines to nm properly. 

Temperature Control: 

Each exhaust AHU has a high temperature (HT) and low temperature (LT) air-to-water heat 
exchanger. If the associated bypass modulating valve is open, then the AHU shall be on temperature 
control. The DCS shall maintain the requirements of the delta-T and delta-P control as descdbed 
above in addition to the follow requirements. If either the LT or HT bypass modulating valve is open, 
then the output water temperature shall be controlled to meet the setpoint. If the temperature is above 
the setpoint for a preset period of time, then the operating exhaust fans shall ramp up to 100% speed 
while the corresponding supply fans maintain delta-P. If the temperature is still above the setpoint for 
a preset period of time, then the next lag pair of fans shall start (and so forth); the exhaust fan shall 
ramp to 100% speed, while all the supply fans maintain delta-P. Temperature control shall ramp up in 
ascending order and never in descending order. Once the associated bypass modulating valve(s) are 
closed, then the system shall revert back to delta-T and delta-P control and the number of fans and 
speed can then ramp down accordingly to the logic. 

Fire Protection Control: See Section 13. 

10.2 Local Control 

The Operator can place the VFD in local control for maintenance purposes. 

Each fan is equipped with an automatic damper. This damper can be manually actuated at the AHU 
for testing. 

10.3 DCS Manual Control 

The Operator can place the VFD in manual DCS control, but this feature should only be utilized for 
maintenance and testing purposes. 

10.4 DCS Automatic Control 
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See above for DCS automatic control. The DCS shall send a start signal and vary the VFD speed to 
meet the operational philosophy described above. All setpoints, ramp rates, and proportional integral 
derivative tuning parameters shall be determined during the commission meetings per Section 13350 
Commissioning for a complete and functional DCS control of the AHUs. 

10.5 Failure Modes 

Each AHU has 2 or 3 duty and one standby fan selected by the Operator. If a VFD were to fail, the 
standby fan should be the next lag fan. 

10.6 Software Interlocks NIA. 

10. 7 Restart after Power Failure Strategy NIA. 

10.8 Phased Shutdown on Power Failure NIA. 

10.9 Out of Service 

An Operator shall be able to place any of the equipment out of service via the DCS workstation. 

10.10 Alarms 

All internal DCS generated software alarms shall be determined during the construction 
commissioning meetings per Section 13350 Commissioning. Below are the hardwired alarms. 

TAG DESCRIPTION 
YA-111 Supply Fan VFD Fail 
YA-112 Suooly Fan VFD Fail 
YA-113 Supply Fan VFD Fail 
YA-114 Supply Fan VFD Fail 
YA-115 Exhaust Fan VFD Fail 
YA-116 Exhaust Fan VFD Fail 
YA-117 Exhaust Fan VFD Fail 
YA-118 Exhaust Fan VFD Fail 
YA-121 Supply Fan VFD Fail 
YA-122 Supply Fan VFD Fail 
YA-123 Supply Fan VFD Fail 
YA-124 Supply Fan VFD Fail 
YA-125 Exhaust Fan VFD Fail 
YA-126 Exhaust Fan VFD Fail 
YA-127 Exhaust Fan VFD Fail 
YA-128 Exhaust Fan VFD Fail 
YA-211 Supply Fan VFD Fail 
YA-212 Suooly Fan VFD Fail 
YA-213 Suoolv Fan VFD Fail 
YA-214 Supply Fan VFD Fail 
YA-215 Exhaust Fan VFD Fail 
YA-216 Exhaust Fan VFD Fail 
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TAG DESCRIPTION PRIORITY 
YA-217 Exhaust Fan VFD Fail 3 
YA-218 Exhaust Fan VFD Fail 3 
YA-221 Suooly Fan VFD Fail 3 
YA-222 Supply Fan VFD Fail 3 
YA-223 Supply Fan VFD Fail 3 
YA-224 Supply Fan VFD Fail 3 
YA-225 Exhaust Fan VFD Fail 3 
YA-226 Exhaust Fan VFD Fail 3 
YA-227 Exhaust Fan VFD Fail 3 
YA-228 Exhaust Fan VFD Fail 3 

10.11 Communications Interfaces 

Communication is available via MODBUS over Ethernet IP for the VFDs per Contract Documents. 
The CONTRACTOR shall provide up to 30 signals for each device to be detennined during the 
construction commissioning meetings per Section 13350 Commissioning; at the discretion of the 
CITY; and what is available from the manufacturer. The CONTRACTOR shall provide standard 
vendor computer monitoring software for each device to monitor and control the devices remotely. 
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11.1 COOLING SYSTEM - Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P &ID' s, and all other related Contract Documents. Not all infonnation is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that infonnation again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

COOLING SYSTEM: The main cooling system primarily circulates softened water through the 
sewage heat exchangers to feed the decoupling heat exchangers. On the other side of the decoupling 
heat exchangers, the engine's cooling loop is de-coupled from PS2 primary cooling system. The 
engine side cooling loop shall utilize a water glycol mixture. This water glycol mixture shall circulate 
through the engine generator's separate low temperature (LT) and high temperature (HT) cooling 
loops. The engines require two different temperature loops for greater system efficiency. The LT loop 
removes waste heat from items such as the engines after coolers and ancillary devices. The HT loop 
removes waste heat from the engines jacket water and the lube oil heat exchangers. The Contractor 
and engine manufacturer shall be responsible for designing and controlling their own cooling loops on 
the engine side of the de-coupling heat exchanger. 

The sewage heat exchangers can removal all the heat during typical day-to-day normal operations, but 
under certain scenarios, they are not designed to remove the full heat load of the entire system. When 
the sewage heat exchangers are not providing enough cooling, then there are secondary loops that 
direct flow through the buildings AHU that have air heat exchangers. These secondary loops during 
normal operations benefit from being pre-cooled by the sewage heat exchangers. 

The sewage heat exchangers will meet all the LT needs for the two natural gas engines. If the diesel 
engines are also running at the same time as the natural gas engines, then the system is designed to 
handle all of the LT load most of the time. In rare circumstances (likely equipment failure), if the 
sewage heat exchangers cannot keep up with the LT heat load demands, then the LT air heat 
exchangers located in the associated diesel AHU will provide the balance of cooling when required. 

The sewage heat exchangers will meet the HT cooling needs for the two natural gas engines most of 
the time. If however the two natural gas engines are running during hot weather days near full load, 
the sewage heat exchangers may not be able to provide adequate HT cooling; the sewage heat 
exchangers will then provide some precooling, and the associated HT air heat exchangers will provide 
the balance of cooling when required. If three or more engines are running, the sewage heat 
exchangers cannot provide all the cooling and can only precool; the associated air heat exchangers 
shall provide the balance of cooling. 

If for any reason both of the sewage heat exchangers are out of service, then the AHU' s are designed 
to take the full load of all the engines as long as the ambient air temperature in the generator building 
is below 90-degrees Fahrenheit. 

A. LT AUXILIARY WATER COOLING SYSTEM 

• LT COOLING CIRCULATION PUMP (TYP OF 2): LT cooling circulating pumps 
shall provide the circulation required for the LT system. The output temperature of 
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Event 

Normal 
Normal 

the chilled water from the sewage heat exchangers shall be utilized to control the flow 
rate setpoint of the circulation pumps. The pumps shall be setup per a lead-lag scheme 
based on a flow rate setpoint (derived by temperature setpoint). 

1 Engine: The minimum flow rate setpoint is 150gpm. 
2 Engines: The mininmm flow rate setpoint is 250gpm. 
3 Engines: The minimum flow rate setpoint is 500gpm. 
4 Engines: The minimum flow rate setpoint is 800gpm. 

For additional LT & HT Cooling System information, see Appendix A3 for reference. 

Expected Flow Expected 

Range based on Cooling Circulation Pumps Running 

Engine BTU 
Requirements 

LT min max ,-)ockey·- ._.Duty, __ ._Dutv _,,_ Duty._ 
'"""·"' ,swM,w." ,· ... w,,· 

Loads (gpm) (gpm) (3/4 HP} (10 HP) (10HP} (10 HP) 
Nat Gas Engine 150+* 250 (x) - N/A N/A 
Nat Gas Engine 250 500 N/A (x) - N/A 

Emergency Diesel Engine 500 800 N/A (x) X -
Emergency Diesel Engine 800 1100 N/A (£) (.x) X 

; .. * ... -,,-, VFD as low as.!:L~~t!i.callyg,i;>~sibJe, but no less then the fJ£Wri3!~shown. 

** Emergency pump and duty pumps shall not run at the same time except: when 

ramping up to the emergency pump, shut the duty pumps off after a pre:settime; and 

when ramping down from the emergency pump to 2 duty pumps, shut the emergency 

ump off after apres.e ... t .... _t_i,,m_,e,,.',, ---·-,--.-·.,·--· 

, __ ,,,!,,,,,-,- -··-·''''''''-·''··=··-·----·-···.J,,, __ -.,,,,,,,_,·,-,,--·-. 
Legend: 

ected flowrate.requirernentto,,rl:eet_engine ,heat loadyhhe. running_,, 

mp is re}juiredyrun •.•. -·-,--E 
Pump willrun based on derna ... n.-d-·-,,, .• , .. 

.. ·-··,··-·+Pump _may occasionally need __ to run based on.unusually_high .. demand. - .. 

,,._, .. "'""'""'-Pump i,s never allowed to run. 

The control scheme shall step up to another pump, after the rnnning pumps have 
reached I 00% speed for a preset time. The control scheme shall step down, and turn 
off a pump after the pumps have reached 60% speed for a preset time .. 

If one engine is on, at least one circulation pump is required to also be rnnning. If all 
the engines are off, then the circulating water loops shall also be off. 

The flow rate setpoint shall be based on the output temperature of the chilled water 
from the sewage heat exchangers. 

After a preset time when no engines are brought on or off line: 
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The system flow rate setpoint shall make 25 gpm step changes with a preset lag time 
between intervals. If the temperature is still climbing above the temperature setpoint 
threshold (100-deg + x), for the preset time, then the pump shall step-up another 25 
gpm to attempt to lower the system temperature. The reverse logic shall apply on 
decreasing temperature. 

During the preset time when a lag engines is brought on or off line: 
The system flow rate setpoint shall make 50 gpm step changes with a preset lag time 
between intervals. If the temperature is still climbing above the temperature setpoint 
threshold (100-deg + x), for the preset time, then the pump shall step-up another 50 
gpm to attempt to lower the system temperature. The reverse logic shall apply on 
decreasing temperature. 

The system shall utilize the higher of the two temperature readings of the operational 
heat exchanger(s) for control. Typically, both heat exchangers are operating, but if a 
heat exchanger is out-of-service, then the associated temperature sensor shall not be 
utilized in the control logic. 

• LT SEWAGE HEAT EXCHANGERS BYPASS VALVES (TYP OF 3): When the 
Operator places the three valves in a configuration to bypass the sewage heat 
exchangers, the pumps shall be controlled by the discharge water temperatures of the 
operating AHU' s. 

• LT MODULATING VALVE (TYP OF 10): The valves shall be normally controlled 
via the DCS in an automatic mode. The valves shall be able to modulate and hold to 
any position between O and 100% open. 

o LT Supply Manifold Isolation Valve (Typ of 2): Each LT water supply loop 
either feeds the north or south generator buildings. In general, if the any of 
the corresponding engines in that corresponding building are called to start, 
then the valve shall be open; if the engines are not are not running, then the 
valves shall be closed. Note, once an engine is called to start, the 
corresponding cooling loops shall start right away; the actual engines may 
have a programmed delay before actually starting. Conversely, once the 
engine is off, the chilled water loops shall continue to run for a preset time. 

o LT Air Heat Exchanger Bypass Valve (Typ of 2): This valve has three modes 
of operations. 

Mode 1: If the available circulation pumps are nmning at 1000/o speed and 
cannot maintain the sewage heat exchangers discharge chilled water 
temperature setpoint, then the LT Air Heat Exchanger Bypass Valve shall 
close forcing the water through the air heat exchanger to be cooled. Once the 
heat load has passed and the sewage heat exchangers chilled water discharge 
temperature falls below the setpoint threshold, the valve shall then open 
bypassing the LT Air Heat Exchanger. 

Mode 2: If the sewage heat exchangers discharge temperature setpoint is 
being maintained by the system, but the corresponding engine is sending a 
high temperature signal, then the bypass valve shall close. Once the engine 
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high temperature alarm is cleared, and after a preset time, the bypass valve 
shall go back to Mode 1 control described above. 

Mode 3: Inhibit Modes I & 2 from forcing flow thru the air heat exchanger 
when the corresponding building temperature is equal to or greater than the 
water temperature setpoint. During this high temperature scenario, the air heat 
exchangers are not effective when the buildings inside ambient air temperature 
is high. 

o LT Decoupling Heat Exchanger Feed Valve (Typ of 4): The associated 
engine's LT Decoupling Heat Exchanger Feed Valve shall be normally full 
open when the engine is called to operate, otherwise it is normally closed. If 
both the natural gas and diesel engine in the same building are both called to 
start, both valves shall be open. If both engines are operating, and one engine 
sends a single that it is starting to overheat, then the opposite valve shall close 
down a bit on a slow acting PID loop based on engine water temperature. If 
the this overheating is chronic, the valve position setpoint can be determined 
based on historical data and set to a fixed position less than 100% open to 
better balance the flow and not require modulation. Thus, the flow will be 
better balanced based on actual use. 

o LT Return Manifold Isolation Valve (Typ of 2): Same logic as LT Supply 
Manifold Isolation Valve. 

B. HT JACKET WATER COOLING SYSTEM 

• HT COOLING CIRCULATION PUMP (TYP OF 3): Similar logic as described in the 
LT section except for the following: 

After a preset time when no engines are brought on or off line: 
The system flow rate setpoint shall make 50 gpm step changes with a preset lag time 
between intervals. If the temperature is still climbing above the temperature setpoint 
threshold (100-deg + x), for the preset time, then the pump shall step-up another 50 
gpm to attempt to lower the system temperature. The reverse logic shall apply on 
decreasing temperature. 

During the preset time when a lag engines is brought on or off line: 
The system flow rate setpoint shall make 100 gpm step changes with a preset lag time 
between intervals. If the temperature is still climbing above the temperature setpoint 
threshold (100-deg + x), for the preset time, then the pump shall step-up another 100 
gpm to attempt to lower the system temperature. The reverse logic shall apply on 
decreasing temperature. 

1 Engine: The niinimum flow rate setpoint is 250gpm. 
2 Engines: The minimum flow rate setpoint is 350gpm. 
3 Engines: The minimum flow rate setpoint is 700gpm. 
4 Engines: The minimum flow rate setpoint is 1250gpm. 

For additional LT & HT Cooling System infonnation, see Appendix A3 for reference. 
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Expected Flow Expected 

Range based on Cooling Circulation Pumos Running 

Engine BTU 

Requirements Emergency 

HT min max NW-Duty , _ Dutyw .. , _!:Uf!!.P~~-
Event Loads (gpm) (gpm) (10 HP) (10 HP) (75 HP) 

Normal Nat Gas Engine 250+* 350 (x) N/A N/A 

Normal Nat Gas Engine 350 700 (x) X -
Emergency Diesel Engine 700 1250 X X X 

Emergency Diesel Engine 1250 1800 N/A N/A (x) 

t.,,_, ,,w_"_~,,-, ,wL,,,w,, ,,,,».,--.». ,; 

I* Ramp vrn as low as electrically possible, but n~ less then the flowrate shown. .. . .1 !"' ,_ ,-,,,,,,, ,,,,,,,, =,,,, ,,,, __ ,,,-,w-~,.,,,-,"-'"ww,,,- ,,_,, ,,,,,,M,w-, ,w,wMw,,,,-,=-= "-•--·----,--- ,. 

i ** Emergency pump and duty pumps shall not run at the same time except: when 
~ 
1ramping up to the emergency pump, shut the duty pumps off after a preset time; and 

when ramping down from the emergency pump to 2 duty pumps, shut the emergency 

pump off after a time. 
l 

),,.,,,,,,,,,,, ... ,,,.,,,,,,,,,,,,,,,,, .. ,,,,,,,,,d,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,.,,,,,_,,,_,, __ ,,,,,,,,,,,,,,,.,,,,, .. ,.,,,,,,,,,,, ___ .,,,, .. ,,,,, .. ,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,.,,,.,,-,,.,,.,,,,,,,,,,,,,,,,,,,,,,,,,. ,,.,,,,.,,,,,1.,,_,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 

gend: 

l~~~~9 ~~~-P~E!~_9fl?wr~!~J~~~)re!J:!~!,,!0 m~ .. ~.! ':DJ!l~-~Nh!~l?ad •. S>t!b~ r~~l,,,,,,,,, ,,,j 

L© ,,,, Pump is n.quirecho !Yn·,,-"-"""""'"· ,,,, ''"""'-··"··"-.. ,,,,,,,,,_,,,.,,,,,,, ___ ,,_,,,,,. ' 
I x Pump will run based on demand. j 

r -,,.,,,,,,,,,,,,,,,, , JE.~,,~e.·.~~y,,oc~~~J_onany~~e~ .. ~E~ .. n .. ,,~as~~yn ~-~;yajJYh}iF~~mand._=w 'J 
N/ A I Pump, is ,never a_n_owed to run. ,.,,,, ,,,,,,,,,,,,,,,.,,,,_,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,.,,.,,,,,,,,,,,,,,,,,,,,_,,,, .. ,, j 

• HT SEWAGE HEAT EXCHANGERS MANUAL BYPASS VALVES (TYP OF 3): 
When the Operator places the three valves in a configuration to bypass the sewage 
heat exchangers, the pumps shall be controlled by the discharge water temperatures of 
the operating AHU' s. 

• HT MODULATING VALVE (TYP OF 12) 

o HT Supply Manifold Isolation Valve (Typ of 4): Same logic as described in 
the LT Supply Manifold Isolation Valve section. 

o HT Air Heat Exchanger Bypass Valve (Typ of 4): Same logic as described in 
the LT section, except Mode 3 shall not apply, since HT cooling is effective 
even during high ambient air temperatures. 

o HT Return Manifold Isolation Valve (Typ of 4): Same logic as described in 
the LT section. 
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11.Al LT Auxiliarv Water Cooling System 

11.A2 Local Control 

• CIRCULATION PUMP: The VFD shall have an HMI screen for viewing and Operator input. 

• MANUAL BYPASS VALVE: NIA. 

• MODULATING VAL VE: L/R SS, and Open and Close pushbuttons. Local position 
indication. 

11.A3 DCS Manual Control 

• CIRCULATION PUMP: Operator may manually select speed or flow rate setpoint. 

• MANUAL BYPASS VALVE: NIA. 

• MODULATING VALVE: Operators may manually run the VFD from the DCS workstation 
when the VFD is available for remote control. The VFD can be stopped or started via the run 
command, speed varied, and reset. 

11.A4 DCS Automatic Control 

• CIRCULATION PUMP: All setpoints, ramp rates, and proportional integral derivative tuning 
parameters shall be determined during the commission meetings per Section 13350 
Conm1issioning for complete and functional DCS control. 

• MANUAL BYPASS VALVE: NIA. 

• MODULA TING VAL VE: All setpoints, ramp rates, and proportional integral derivative 
tuning parameters shall be detennined during the com1nission meetings per Section 13350 
Commissioning for complete and functional DCS control. 

11.A5 Failure Modes 

• CIRCULATION PUMP: If there is a flowmeter failure, or flow rate out of expected range, 
VFD failure, or speed fails to reach setpoint within the preset time an alarm shall trigger. 

• MANUAL BYPASS VALVE: NIA. 

• MODULATING VAL VE: Valve fails to go to position setpoint within the preset time. 

11.A6 Software Interlocks 

• CIRCULATION PUMP: The valves shall be configured to allow a circulation loop. 

• MANUAL BYPASS VALVE: NIA. 

• MODULATING VALVE: NIA. 
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11.A 7 Restart after Power Failure Strategy 

• The pumps and valves 480V AC loads shall be required to operate first during a main 
4160V AC generator black start scenario. PS2' s 500KW, 480V AC diesel emergency generator 
shall be first utilized to restore ancillary 480VAC power during a black start. PS2's existing 
DCS load shedding scheme shall assure the ancillary 480V AC loads associated with the main 
4160V AC engine-generator shall have the highest priority over all existing PS2 loads. This 
scheme shall assure the main 4160V AC generator shall start, restoring primary 4160V AC 
power to PS2. 

11.AS Phased Shutdown on Power Failure NIA. 

11.A9 Out of Service 

An Operator shall be able to place any of the equipment out of service via the DCS workstation. 

11.A10 Alarms 

All internal DCS generated software alarms shall be determined during the construction 
commissioning meetings per Section 13350 Conunissioning. Below are the hardwired alarms. 

TAG DESCRIPTION PRIORITY 
YA-791A PUMP FAIL 2 
YA-792A PUMP FAIL 2 
YA-793A PUMP FAIL 2 
YA-794A PUMP FAIL 2 
YA-791 TROUBLE ALARM 2 

11.All Communications Interfaces 

Communication is available via MODBUS over Ethernet IP for the VFDs per Contract Documents. 
The CONTRACTOR shall provide up to 30 signals for each device to be detennined during the 
construction commissioning meetings per Section 13350 Commissioning; at the discretion of the 
CITY; and what is available from the manufacturer. The CONTRACTOR shall provide standard 
vendor computer monitoring software for each device to monitor and control the devices remotely. 

11.Bl HT Jacket Water Cooling Svstem 

11.B2 Local Control Similar to LT scheme Section A2. 

11.B3 DCS Manual Control Similar to LT scheme Section A3. 

11.B4 DCS Automatic Control Similar to LT scheme Section A4. 

11.BS Failure Modes Similar to LT scheme Section AS. 

11.B6 Software Interlocks Similar to LT scheme Section A6. 
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11.B7 Restart after Power Failure Strategy Similar to LT scheme Section A7. 

11.BS Phased Shutdown on Power Failure NIA. 

11.B9 Out of Service Similar to LT scheme SectionA9. 

11.BlO Alarms 

All internal DCS generated software alarms shall be determined during the construction 
commissioning meetings per Section 13350 Commissioning. Below are the hardwired alarms. 

TAG DESCRIPTION PRIORITY 
YA-795A PUMP FAIL 2 
YA-796A PUMP FAIL 2 
YA-797A PUMP FAIL 2 
YA-795 TROUBLE ALARM 2 

11.Bll Communications Interfaces 

Communication is available via MODBUS over Ethernet IP for the VFDs per Contract Documents. 
The CONTRACTOR shall provide up to 30 signals for each device to be detennined during the 
construction commissioning meetings per Section 13350 Commissioning; at the discretion of the 
CITY; and what is available from the manufacturer. The CONTRACTOR shall provide standard 
vendor computer monitoring software for each device to monitor and control the devices remotely. 
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12.1 LUBE OIL SYSTEM - Overview of Strategv 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID's, and all other related Contract Documents. Not all infonnation is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that infonnation again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

LUBE OIL SYSTEM: The natural gas engines will require regular lube oil per the engine 
manufactures requirements, while the diesel engines shall require a different special low ash lube oil. 
As the engines operate, they will naturally burn off some of the lube oil and it will need to be topped 
off on a regular basis. Also, just like an automotive engine, the hibe oil will need to be completely 
changed out on a regular maintenance schedule. Due to the large volume of lube oil required, the 
system requires supply and waste storage tanks with associated pumping, piping, and valving to 
distribute the lube oil. 

A. WASTE LUBE OIL SYSTEM: The waste lube oil tank will contain the regular waste 
lube oil as well as the low ash lube oil. These two separate waste lube oils can be mixed 
together. On a regular basis, the CITY shall have a tanker truck haul off the mixed waste 
lube oil for recycling. 

• WASTE LUBE OIL TRANSFER PUMP (TYP OF 4): Each engine has its own 
dedicated waste lube oil pump for regularly scheduled lube oil changes. These pumps 
shall be controlled locally. The DCS shall send a permissive signal to the hardwired 
pump controls to prevent the waste lube oil tank from being overfilled. If the 
manufacture of the engine-generator supplies an integrated waste lube oil transfer 
pump as part of their normal packaged unit, then this separate external pump shall not 
be required, but the controls of the pump shall be such that the waste tank is full 
permissive signal can be integrated into the controls. 

• WASTE LUBE OIL STORAGE TANK: The DCS shall monitor the tank level and 
monitor for any leaks. 

B. LUBE OIL TRANSFER SYSTEM (TYP OF 2): The lube oit transfer system has two 
main transfer modes to the engines, slow gravity fill and fast pump fill. The slow gravity 
fill mode is utilized to top off the engines during routine lube oil changes or to top off the 
engines during normal burn off of the lube oil. The fast pump fill mode is used to bulk 
transfer the lube oil to the engine during routine lube oil changes. 

• LUBE OIL STORAGE TANK: The DCS shall monitor the tank level and monitor for 
any leaks. 

• SUPPLY LUBE OIL PUMP: The supply lube oil pump is utilized for the fast pump 
fill mode. The pump can be nm in local manual control via the VFD for maintenance, 
but it is strongly not recommended. The supply lube oil pump shall normally be 
operated via the local lube oil system control panel whose logic is controlled by the 
DCS for safe pump operation. 
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The pump can either directly transfer lube oil to the engines, or to fill the day tank. 

• LUBE OIL DAY TANK: The lube oil day tank is utilized to slow gravity fill the 
engines. The DCS shall monitor the tank level and monitor if the tank is overfilled 
with the flow switch. If the lube oil day tank is overfilled, the lube oil will safely flow 
back to the lube oil storage tank. 

• LUBE OIL TRANSFER PIPING: The lube oil piping has a series of solenoid valves 
that will switch the flow to the proper branch pipe based on Operator input from the 
lube oil system control panel. The lube oil piping shall have a flow meter, so the 
Operator can monitor the flow rate as well as the total volume of lube oil transferred to 
the engine. 

• LUBE OIL SYSTEM CONTROL PANEL: The power generation facility is split into 
two m~jor buildings, the north and south generator buildings. Each building contains 
both a natural gas and diesel engine. A common control panel, one in each building 
shall be able to control either the regular lube oil system or the low ash lube oil 
system. In addition to the main lube oil control panel, a separate portable lube oil 
control panel can be utilized by the Operator so they may walk around and inspect the 
engine while filling. 

12.Al Waste Lube Oil Svstem 

12.A2 Local Control 

The Operator shall nm the pump manually with a momentary push button that must stay pressed down. 
The following permissives must be met for the pump to run: suction valve open, pressure switch not 
high, waste lube oil storage tank not high, and pump must have been off for 15 seconds. Once the 
pump is running, and the Operator depresses the nm push button, a timer shall start to not allow the 
pump to start again for a preset time, (15 seconds). This is to prevent the Operator from repeatedly 
hanunering the pump off and on quickly, for example if the Operators finger slips off the pushbutton. 
All these features are in place to mitigate the risk of a lube oil spill. 

12.A3 DCS Manual Control NIA 

12.A4 DCS Automatic Control NI A 

12.AS Failure Modes NI A. 

12.A6 Software Interlocks NIA. 

12.A7 Restart after Power Failure Strategv NIA. 

12.A8 Phased Shutdown on Power Failure NIA. 

12.A9 Out of Service 

An Operator shall be able to place any of the equipment out of service via the DCS workstation. 
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12.AlO Alarms 

All internal DCS generated software alarms shall be detennined during the construction 
commissioning meetings per Section 13350 Commissioning. Below are the hardwired alarms. 

TAG DESCRIPTION 
LAH-331 Level Alann High 
LAH-332 Level Alarm High 
LAH-333 Level Alarm High 
LAH-334 Level Alarm High 
LAH-347 Tank Level Float Switch High 
LAH-347A Tank Leak 

12.All Communications Interfaces NIA. 

12.Bl Lube Oil Transfer Svstem 

12.B2 Local Control 

• LUBE OIL STORAGE TANK: NIA. 

PRIORITY 
3 
3 
3 
3 
3 
3 

• SUPPLY LUBE OIL PUMP: The VFD shall have an HMI screen for viewing and Operator 
input. 

• LUBE OIL DAY TANK: NIA. 

• LUBE OIL TRANSFER PIPING: Each solenoid shall have an integral push button for testing 
and actuating the valve for maintenance staff. 

• LUBE OIL SYSTEM CONTROL PANEL: All Operator actions are initiated locally at this 
panel, but the logic resides fully in the DCS. See DCS automatic control descriptions below. 

12.B3 DCS Manual Control 

• LUBE OIL STORAGE TANK: NIA. 
• SUPPLY LUBE OIL PUMP: NIA. 
• LUBE OIL DAY TANK: NI A. 

• LUBE OIL TRANSFER PIPING: Maintenance staff may initiate manually thru the DCS an 
open command for the solenoid valves. 

• LUBE OIL SYSTEM CONTROL PANEL: NIA. 

12.B4 DCS Automatic Control 

• LUBE OIL STORAGE TANK: NIA. 
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• SUPPLY LUBE OIL PUMP: The DCS controls the speed of the VFD initiated by the 
Operator from the lube oil system control panel. All set-points, ramp rates, and proportional 
integral derivative tuning parameters shall be determined during the commission meetings per 
Section 13350 Commissioning for complete and functional DCS control. 

• LUBEOILDAYTANK: NIA. 

• LUBE OIL TRANSFER PIPING: The DCS opens the appropriate valves based on selector 
switch positions initiated by the Operator from the lube oil system control panel. During 
normal engine operations, if the engine manufacturer transmits the engine lube oil level via 
Modbus communication, the appropriate solenoid valve may pulse for 15 seconds on and 15 
seconds off until the engine is topped off. The DCS shall track and log separately the burn rate 
of the engine oil. The Operator shall reset this after a lube oil change. 

• LUBE OIL SYSTEM CONTROL PANEL: The following describes the control philosophy 
for the lube oil system control panel. The DCS shall have the following inputs and outputs. 

o Lube Oil System SS (SS 1: Natural Gas Lube Oil, SS2: Diesel Low Ash Lube Oil): The 
Operator shall place the selector switch (SS) to the system they desire to control. This is a 
DCS input. 

o Pump Discharge SS (SSl: To Engine, SS2: To Lube Oil Day Tank): The Operator shall 
place the selector switch to where they desire the supply lube oil pump to transfer the lube 
oil to. This is a DCS input. 

o Run Lube Oil Pump: Momentary push button is a DCS input. Once pressed and 
continuously hold down, the supply lube oil pump shall run as long as the permissives are 
met. 

o Lube Oil Speed Cmmnand (30-100%): Operator shall dial in the speed setpoint. This is a 
DCS input. 

o Lube Oil Pump Speed Setpoint Indication (30-100%): This is a DCS output based on the 
Operators input of the lube oil speed command above. An identical DCS output will also 
send the same value to the supply lube oil pump VFD. 

o Selected Day Tank Lube Oil Level (0-100%): This is a DCS output of the selected tank 
level. The selected day tank is per the Lube Oil System SS position described above. 

o Gallons Dispensed (0-999.9 Gal): This is a DCS output based on the selected flow meter. 
The selected flow meter is per the Lube Oil System SS position described above. The 
DCS shall calculate the total volume based on the :flow rate over time. 

o Gallons Dispensed/ System Reset: This is a DCS input. This pushbutton shall reset to 
zero the total volume oflube oil dispensed to the engine of the selected system. 

o System Alarm: This is a DCS output of any alarms generated by the lube oil systems 
selected. 

12.B5 Failure Modes 

• LUBE OIL STORAGE TANK: NI A. 
• SUPPLY LUBE OIL PUMP: NIA. 
• LUBEOILDAYTANK: NIA. 
• LUBE OIL TRANSFER PIPING: NIA. 
• LUBE OIL SYSTEM CONTROL PANEL: NIA. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

749 j Page 



12.B6 Software Interlocks 

• LUBE OIL STORAGE TANK: NIA. 

• SUPPLY LUBE OIL PUMP: The supply oil pump shall only run if the following pennissives 
are met: suction valve open, high pressure return PR V not high, VFD not failed, VFD in 
remote. When pumping to the lube oil day tank the additional permissives shall be met: tank 
level not high and overflow flow switch not high. When pumping to the engine the following 
pen11issives shall be met if available from the engine manufacturer: engine lube oil not high. 

• LUBEOILDAYTANK: NIA. 

• LUBE OIL TRANSFER PIPING: NIA. 

• LUBE OIL SYSTEM CONTROL PANEL: NIA. 

12.B7 Restart after Power Failure Strategy NIA 

12.BS Phased Shutdown on Power Failure NI A 

12.B9 Out of Service 

An Operator shall be able to place any of the equipment out of service via the DCS workstation. 

12.BlO Alarms 

All internal DCS generated software alarms shall be determined during the construction 
commissioning meetings per Section 13350 Co1m11issioning. Below are the hardwired alarms. 

TAG DESCRIPTION 
FAH-315 Flow Alarm High 
FAH-316 Flow Alarm High 
HS-321 System Alarm 
HS-322 System Alarm 
YS-335 VFDFail 
YS-336 VFDFail 
LAH-345A Tank High Level 
LAH-345B Tank Leak 

12.Bll Communications Interfaces NIA. 
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13.1 FIRE PROTECTION {TYP OF 3) - Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID 's, and all other related Contract Documents. Not all infonnation is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that infonnation again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

FIRE PROTECTION (TYP OF 3 ): The power generation facility is made up of three interconnected 
buildings: n01th generator building, south generator building, and the electrical building. Each 
building shall have carbon monoxide detectors, combustible gas detectors, and smoke detectors per the 
Contract Documents. In addition, the north and south ventilation systems have duct smoke detectors. 
If any of these inputs are received by the DCS, then the DCS shall output an alarm to the 
corresponding audible alann(s) and strobe light(s) located at each building. The Operator shall take 
i1m11ediate action and alert the appropriate authority and take further action to troubleshoot the alann 
based on their training and developed protocols. All fire protection alann(s) shall be latching in the 
DCS. After two minutes of continuous alarming, the Operator may silence the output alarm from the 
DCS at their discretion. Once the conditions are deemed safe by CITY Staff, then the system shall be 
reset, and alarm condition unlatched within the DCS. 

If either the north or south generator building systems shall receive any of the fire protection alann(s), 
then the corresponding engine(s) located in the alanning building shall safely initiate an automatic 
emergency shutdown as long as it does not violate the surge protection permissives and as long as 
there is an alternate source of power feeding USS-I ancillary 480VAC systems. If the surge protection 
pennissives are-not-currently met to allow the engine(s) to safely shutdown, then the DCS shall 
automatically initiate a safe shutdown of the main sewage pumps that are on the effected source. Note, 
each main sewage pump sequentially takes a minimum of 100 seconds to safely shut down because of 
the automated discharge cone valves used for surge protection. The Operator must manually take 
corrective actions to place USS-I an alternate source. If the Operator does not take action to place 
USS-1 on an alternate source within 5 minutes, and the fire protection alarm is still latched, the engine 
shall initiated an emergency shutdown regardless of the USS- I permissive being met (note, the surge 
protection pennissive must still be met, however if everything was in auto and working properly the 
surge protection permissive should have been met within the five minute window). 

After the engine(s) emergency shutdown, the corresponding supply ventilation shall shut off, and at 
least three exhaust fans tied to the building shall run at 100% speed for two additional minutes, then 
also shutdown. This may help ventilate the room. 

Immediately after the adjacent building's fire protection devices alarm, the non-alarming building 
running AHU(s) shall control based on a positive delta-P setpoint vs a normal negative delta-P 
setpoint. The system shall slowly ramp the delta-P setpoint (engine manufacture provided safe ramp 
rate). This will pressurize the non-alarming building, and help prevent foul air from the adjacent 
alam1ing building from seeping into the non-alarming building. 

If the alanning condition persists for more than two minutes after the adjacent building's engine(s) 
shutdown, then the DCS shall automatically shutdown the engine(s) in the adjacent non-alanning room 
as long as it does not violate the surge protection permissives and as long as there is an alternate power 
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source for USS-I ancillary systems. Once the engine(s) are off, then the AHU's corresponding to the 
non-alarming building, shall then shut down any operating exhaust fans, then the DCS shall run at least 
two supply fans at 100% speed for four minutes then also shutdown. 

Based on Staff input from people at the site, they may request via radio for the DCS Operator to 
override the AHU permissives and pressurize or depressurize a specific building to help clear the 
building of.foul air.' This function should be semi-automatic initiated by the DCS Operator with a 
simple click of the mouse. 

The electrical building has duct smoke detectors so the DCS can monitor the air-conditioning units; 
upon DCS alann, the Operator shall take immediate action and alert the appropriate authority and take 
further action to troubleshoot the alarm based on their training and developed protocols. 

13.2 Local Control NI A. 

13.3 DCS Manual Control NIA. 

13.4 DCS Automatic Control NIA. 

13.5 Failure Modes NIA. 

13.6 Software Interlocks NIA. 

13.7 Restart after Power Failure Strategy NIA. 

13.8 Phasell Shutdown on Power Failure N/ A. 

13.9 Out of Service 

If any of the fire protection devices are faulty, then the Operator may place the defective device out-of­
service in the DCS and the DCS shall inhibit all associated alarms. This level of action shall be 
password protective, and take an authorized CITY employee to initiate. 

13.10 Alarms 

All internal DCS generated software alarms shall be determined during the construction 
commissioning meetings per Section 13350 Conm1issioning. Below are the hardwired alanns. 

TAG DESCRIPTION 
SAH-061 SUPPLY SMOKE ALARM 

SAH-062 SUPPLY SMOKE ALARM 
SAH-071 CARBON MONOXIDE HIGH ALARM 

SAH-072 LEL HIGH ALARM 

SAH-073 SMOKE ALARM 

SAH-075 CARBON MONOXIDE HIGH ALARM 

SAH-076 LEL HIGH ALARM 
SAH-077 SMOKE ALARM 
SAH-171 CARBON MONOXIDE HIGH ALARM 

SAH-172 LEL HIGH ALARM 
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TAG DESCRIPTION 
SAH-173 SMOKE ALARM 

SAH-271 CARBON MONOXIDE HIGH ALARM 

SAH-272 LEL HIGH ALARM 

SAH-273 SMOKE ALARM 

13.11 Communications Interfaces NIA. 
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14.1 DOOR SWITCHES - Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided m this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID's, and all other related Contract Documents. Not all infom1ation is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that infommtion again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

DOOR SWITCHES (TYP OF 7): The door switches primary purpose is for pressure control of the 
north and south buildings for the building ventilation system. These are DCS inputs. If the doors are 
open, the building ventilations system shall not control on pressure differential. 

14.2 Local Control NI A. 

14.3 DCS Manual Control NIA. 

14.4 DCS Automatic Control NI A. 

14.5 Failure Modes NIA. 

14.6 Software Interlock~ N/ A. 

14.7 Restart after Power Failure Strategy NIA. 

14.8 Phased Shutdown on Power Failure NIA. 

14.9 Out of Service NI A. 

14.10 Alarms 

All internal DCS generated software alam1s shall be determined during the construction 
commissioning meetings per Section 13350 Commissioning. 

14.11 Communications Interfaces NIA. 
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15.1 SAFETY EYEWASH & SHOWER - Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided. in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID's, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that infom1ation again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete m1d functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

SAFETY EYEWASH: The combination eyewash and safety showers have both a flow switch and a 
hand switch when in operation. This shall only be used in an emergency and will trigger a DCS alarm. 
The on duty Operator shall take immediate action per their training and developed protocols. These 
alan11s shall latch within the DCS, and shall not be reset by Operator until the situation is deemed back 
to non11al. 

15.2 Local Control NIA. 

15.3 DCS Manual Control NIA. 

15.4 DCS Automatic Control N/ A. 

15.5 Failure Modes N/ A. 

15.6 Software Interlocks NIA. 

15.7 Restart after Power Failure Strategv NIA. 

15.8 Phased Shutdown on Power Failure NIA. 

15.9 Out of Service N/ A. 

15.10 Alarms 

All internal DCS generated software alarms shall be determined during the construction 
commissioning meetings per Section 13350 Commissioning. Below are the hardwired alan11s. 

TAG DESCRIPTION 
FAH-070 Eyewash Alan11 1 
HS-070A Eyewash Alan11 2 
FAH-170 Eyewash Alarm l 
HS-l 70A Evewash Alarm 2 
FAH-270 Eyewash Alarm 1 
HS-270A Eyewash Alarm 2 

15.11 Communications Interfaces NIA. 
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16.1 UPS/ BYPASS SWITCH - Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID's, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that information again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

UPS/BYPASS SWITCH: The new power generation facility has two UPS systems, a 125VDC system 
that feeds power panel DC-3 primarily utilized for Switchgear No.3, and a 208/120V AC system that 
feeds UPS power to power panel AC-3 primarily utilized for the DCS, emergency lights, diesel 
systems, and field instruments. The DCS only monitors the UPS. 

16.2 Local Control The external bypass switch has a 3-way selector switch with the following 
positions: 

o Test: This mode is for diagnostic testing to see if the internal UPS bypass system is working 
properly. During this mode, the power flows through the external bypass breakers to power 
the load and to the UPS input; no power flows out of the UPS. 

o Bypass: Operator can force the system to bypass the UPS entirely so maintenance can be 
safely performed on the UPS. 

o UPS: This is the nonnal position, and power shall :flow thru the UPS system. 

The UPS system shall have manufacturers standard control features for local control and compatible 
with use of an external bypass switch. 

16.3 DCS Manual Control NIA. 

16.4 DCS Automatic Control NIA. 

16.5 Failure Modes N/A. 

16.6 Software Interlocks N/ A. 

16.7 Restart after Power Failure Strategy NIA. 

16.8 Phased Shutdown on Power Failure NIA. 

16.9 Out of Service N/A. 

16.10 Alarms 

All internal DCS generated software alarms shall be determined during the construction 
commissioning meetings per Section 13350 Commissioning. Below are the hardwired alarms. 

TAG DESCRIPTION 
YA-081A UPS On B ass 
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TAG DESCRIPTION 
YA-08IB UPS Trouble 
YA-081C Loss of Utility 
EAL-081 Battery Low 
YA-082A UPS On Bypass 
YA-082B UPS Trouble 
YA-082C Loss ofUtilitv 
EAL-082 Battery Low 

16.11 Communications Interfaces N/A. 
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17.1 LOAD BANK- Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID's, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that information again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

LOAD BANK: The bank shall be able to step the restive loads up and down to meet the desired KV A 
input based on either local or DCS Operator actions. The DCS shall control the 4 l 60VAC breakers to 
control the flow of power. The load banks primary purpose is for routine testing of the engines. The 
system is sized to run one 4MW diesel engine generator set at 60% of full load while completely 
isolated. 

If during conunissioning, nighttime low loading of the natural gas engine causes SDAPCD permit 
violations, then the following logic shall be provided: The DCS shall deten11ine the minimum 
additional KV A load required for the engines to meet SDAPCD requirements. 

17.2 Local Control 

The load bank shall have an HMI screen and vendors specific controls to operate the load bank. 

17.3 DCS Manual Control N/A. 

17.4 DCS Automatic Control 

KV A setpoint to be detennined by the Operator via the DCS. 

17.5 Failure Modes NI A. 

17.6 Software Interlocks NI A. 

17.7 Restart after Power Failure Strategv N/A. 

17.8 Phased Shutdown on Power Failure NIA. 

17.9 Out of Service N/ A. 

17.10 Alarms 

Manufaci1.ires alarms shall be sent via communications. All internal DCS generated software alarms 
shall be determined during the construction commissioning meetings per Section 13350 
Commissioning. 

17.11 Communications Interfaces 
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Communication is available via MODBUS over Ethernet IP for the load bank per the Contract 
Documents. The CONTRACTOR shall provide up to 30 signals to be detemuned during the 
construction commissioning meetings per Section 13350 Commissioning; at the discretion of the 
CITY; and what is available from the manufacturer. The CONTRACTOR shall provide standard 
vendor computer monitoring software for the load bank to monitor and control the devices remotely. 
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18.1 USS-2 - Overview of Strategy 

The CONTRACTOR shall meet the functionality, intent, and requirements provided in this specific 
control strategy, other related control strategies, equipment specific specification, control diagrams, 
P&ID's, and all other related Contract Documents. Not all information is explicitly provided in each 
of these documents, but all of the Contract Documents as a whole constitute the requirements to be 
provided by the CONTRACTOR. It is the intent of the Contract Documents to show information 
once, and not to repeat that information again and again throughout all the other related documents. 
The CONTRACTOR is responsible for a complete and functional system. The CONTRACTOR is 
responsible for providing their subs with all the required information. 

USS-2: Trip settings shall be per Section 16431 Short Circuit and Coordination Report, and Section 
13350 Commissioning. The USS-2 shall typically have the bus tie and «black start" breakers open. 
During typical operations, MCC-8 and MCC-9 will be electrically isolated from each other while being 
fed from two opposite sides of the USS bus for safety. 

18.2 Local Control 

The breaker when placed in local control can be open or closed locally. 

18.3 DCS Manual Control 

Only highly skilled and trained Operators who fully understanding the complexities of PS2's power 
generation facility shall attempt to remotely open or close a breaker via the DCS workstation. This 
level of operation shall be password protected. Operators may manually open and close the breakers 
from the DCS workstation when the breakers are available for remote control. If an Operator attempts 
to open or close a breaker, the DCS shall first warn the Operator of any potential negative 
consequences. Also, the local hardwired FMR shall not allow a breaker to close until all the safety 
conditions are satisfied. 

18.4 DCS Automatic Control 

All open and close logic must be Operator initiated for safety reasons. 

18.5 Failure Modes 

The breaker shall have the following ala1111 failures: breaker tripped. 

18.6 Software Interlocks 

DCS shall not allow any of the feeds to that are not already paralleled on the 4160V AC side to be 
paralleled together through switching of the USS-2 480VAC breakers. 

18. 7 Restart after Power Failure Strategy 

NIA, the systems is on 125VDC UPS. 

18.8 Phased Shutdown on Power Failure 

NIA, the systems is on 125VDC UPS. 
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18.9 Out of Service 

An Operator shall be able to place any of the breakers out of service via the DCS workstation. 

18.10 Alarms 

All internal DCS generated software alarms shall be detennined during the construction 
commissioning meetings per Section 13350 Commissioning. Below are the hardwired alarms. 

TAG DESCRIPTION 
YA-002A Breaker Trioned 
YA-002B Breaker Tripped 
YA-002C Breaker Tripped 
YA-002D Breaker Tripped 
YA-002E Breaker Tripped 

18.11 Communications Interfaces NIA 
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LT AND HT COOLING SYSTEM 

Piping and Valving Configurations EngJ.ne Running Options Note: 

Start !End 

Sectionl Cooling Pump IWWHEX 
Optionl 

*Option2 
1 NAT GAS ENGINE 
2 NAT GAS ENGINES 

Flow rates shown in tables below are anticipated requirements based on heat load of engines running at 100% load 
lt~it;}t~A "Shaded Gray" z No flow. 

Section2 WWHEX 
Section3 WWHEX !Supply Manifold 
Sectlon4 Supply Manifoid IAHEX 
Sections AHEX 
Section 6 AHEX !Plate/Frame HEX 
Section 7 Decoupling Plate/Frame HEX (DHX} 
Sections Plate/Frame HEX lcoo!ing Pump 

SCENARIO 1.: Cooling System Running on WWHEX (AHEX not in usej 

Equip. or Pipe ¢-> 

O.P!lON LOOP 

1 
LT 
HT 

2• 
LT 
HT 

3 
lT 
HT 
LT 

4 HT 
lT 

5 
HT 

140 

130 

120 

110 

100 

90 

80 

E' :c 70 
I:! 

60 

40 

30 

20 

10 

Q 
IIGPMl 

250 
350 
500 
700 
550 
900 
800 
1250 
1100 
1800 

12 

1 

0 
0 
1 
2 
1 
2 
2 
4 
3 
9 

Section 
WWHEX 12 8 AHEX 6 

2 3 4 5 • 
0 0 0 '"'''""' 2 
0 0 l ·'·'"·"''· 4 
1 1 1 II 4 
1 2 2 8 
l 1 1 5 
2 2 3 " •' 14 
2 2 2 

,, 
8 

4 4 3 ,.,,, ,,; 16 
3 3 2 " 11 
7 9 6 ''"" 27 

Scenario 1 

DHX 

1 

2 
4 
4 
8 
5 
14 
8 
16 
11 
"lJ 

Option3 1 NAT GAS AND 1 DIESEL ENGINE 
Optlon4 2 NAT GAS AND 1 DIESEL Abbreviations: 
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TOH 
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SCENARIO 2: Cooling System Running on WWHEX and AHEX 
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Prlnted copy shall be in color to properly see the graphs. 
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SCENARIO 3: Cooling System RuMlng on AHEX only {WWHEX not is use] 
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LT AND HT COOLING SYSTEM 

:TDH for Anticipated Flowrates for Options: 1 and 2; Scenario 1 
I with Engines Operating at only 60% load. TDH 

Pump.Curves 

(FYI, on.Iys not graphed,) Seetian I SUM(ft) !Pump 2Pumps 3 Pumps 1Pump JockevPmp 
Equip. or Pipe ¢ -> 12 WWHEX 12 8: J AHEX I 6 DHX 6 @100% @100% @100% @60% @80% 

@ 
1 2 3 4 I s I 7 8 

OPTION !.OOP gpm 6 <-Sum 
Q H Q H Q H Q H Q H 

gpm ft gpm ft gpm ft -gpm ft gpm ft 
l Natural Gas Engine LT 150 0.1 0.1 0.1 0.2 f,,.;;:,;;;,,,,;,'i:) 0.8 1.3 0.6 3.1 0 48 0 48 0 48 0 17 0 8 

Ronning at 60% HT 210 02 0.2 02 o.sa 22 2.S 1.6 7.4 
2 Natural Gas Engines LT 300 02 02 0.3 0.3 1.7 2.7 1.2 6.S 

Runnlngat60% HT 420 0.4 0.3 0.4 0.9 4.4 5.0 3.1 14.7 
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DEVtCETYP'E ?&10 NO. 1AG NO. SUf DEVICE OESC!UPTfON 

REAll/0 
REAll/0 
REAll/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REAll/0 
REALl/0 

REAll/0 
REAll/0 
REALl/0 
REAll/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REAll/0 
REALl/0 

REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 

REALl/0 
REALl/0 

REALl/0 
REALl/0 
REALl/0 
REALl/0 

REAll/0 
REAll/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REAll/0 

REALl/0 
REALl/0 

REALl/0 
REALl/0 

REAL 1/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REAll/0 

REAll/0 
REALl/0 
REALl/0 
REALl/0 

REAll/0 

11-1 SI - 400 A PNl-400 

11· 1 S1- 500 A PNL·SOO 

11-1 SC - 400 A PNL-400 
11-1 SC· 500 A PNL-500 

11- 1 YA- 400 A PNL-400 

11- 1 YA - 400 B FEEDER MANAGEMENT RELAY 
11-1 YA- 400 C MOTOR MANAGEMENT RELAY 
11- l HS· 400 PNL-400 

11· 1 JL· 400 P'1L-400 

11- 1 TAH - 400 MOTOR MANAGEMENT RElA"i 
11- 1 VSH - 400 VIBRATION CON1ROLLER 

11-1 YL. 400 PNL-400 

11-1 YA- 500 A PNL-500 

11-1 YA- 500 B FEEDER MANAGEMENT RELAY 
11-1 YA- 500 C MOTOR MANAGEMENT RELAY 
11-1 HS· SOO PNt-500 

11· 1 JL- 500 PNL-500 
11-1 TAH • 500 MOTOR MANAGEMENT RELAY 

11-1 VSH - 500 VIBRATION CON1ROLLER 

1~ 1 YL· 500 PNL-500 

11-1 YA· 1111 A 52BREAKER 
11-1 HS - 1111 C 52 BREAKER 
11- 1 HS- 1111 D 52 BREAKER 

11-1 YA- 1111 52BREAKER 
11-1 ZLC • 1111 52 BREAKER 
11-1 ZLO • 1111 52BREAKER 
11-1 YA- 2312 A 52 BREAKER 
11- 1 HS· 2312 C 52 BREAKER 
11¥ 1 HS- 2312 D 52 BREAKER 
11-1 YA- 2311 52 BREAKER 
11-1 Ztc • 2312 52BREAKER 
11-1 ZLO • 2311 52 BREAKER 

11-1 HS- 400 A PNL-400 
11-1 HS- 400 B PNL-400 
11· 1 HS- 500 A PNL-500 
11-1 HS- 500 B PNL-500 

11-1 HS· 1111 A 52 BREAKER 
11· 1 HS- 1111 B 52 BREAKER 
11-1 HS- 2312 A 52BREAKER 
11-1 HS· 2311 B 52BREAKER 
21-1 YA - 610 SYNC CHECK/CLOSED TRANSITION PANEL 
21-1 YS- 610 SYNC CHECK/CLOSED TRANSITION PANEL 
21-1 HS· 610 SYNC CHECK/CLOSED TRA'1SITION PANEL 
41-1 Tl- 9i0 A TEMPERATURE IND!CATOR TRANSMITTER 
41-1 Tl- 970 B TEMPERATURE INDICATOR TRANSMITTER 
41-1 Tl - 970 C TEMPERATURE INDICATOR TRANSMITTER 
41- 1 Tl- 970 D TEMPERATURE INDICATOR TRANSMITTER 
41-1 Tl- 970 E TEMPERATURE INDICATOR TRANSMITTER 
41-1 Tl- 970 F TEMPERATURE INDICATOR TRANSMITTER 
41-1 Tl- 974 A TEMPERATURE INDICATOR TRANSMITTER 
41-1 Tl- 974 B TEMPERATURE INDICATOR TRANSMITTER 
41-1 Tl- 974 C TEMPERATURE INDICATOR TRANSMITTER 
41-1 Tl- 974 D TEMPERATURE INDICATOR TRANSMITTER 
41· 1 Tl- 974 E TEMPERATURE INDICATOR TRANSMITTER 
41· 1 Tl• 974 f TEMPERATURE INDICATOR TRANSMITTER 
71-1 YA- 110 A GEN-110 
71-1 YS• 110 A GEN-110 
71-1 YA- 110 B GEN-110 
71-1 YS - 110 B GHl-110 
71- 1 YA- 110 C GEN-110 
71-1 YS • 110 C GEN-110 
71-1 YA- 120 A GEN-120 
71-1 YS- 120 A GEN-120 
71- 1 YA - 120 B GEN,110 

71- 1 YS- 120 B GEN-110 
71-1 YA- 120 C GEN-110 
71-1 YS- 110 C IGEN-120 
71-11 SAH -175 SMOKE DETECTOR 
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APPENDIX B -1/0 TAGGING LIST 

PRI-MARY SERVICE MAIN DEV?CEtOCATION 

MOTOR400 (E) ENGINEROOM 
MOTORSOO {El ENGINE ROOM 

MOTOR400 (E) ENGINE ROOM 
MOTORSOO (E) ENGINE ROOM 

MOTOR400 (E) ENGINE ROOM 

FEEDER MANAGEMENT RELAY SWITCHGEAR N0.2 

MOTOR400 PNl-400 
MOTOR400 (E) ENGINE ROOM 
MOTOR400 (E) ENGIN!:ROOM 
MOTOR400 PNL-400 

MOTOR400 PUMP MOTOR ROOM 

MOTOR400 (El ENGINE ROOM 

MOTORSOO (El ENGINE ROOM 
FEEDER MANAGEMENT RHAY SWITCHGEAR N0.1 
MDTORSOO PNL-500 
MOTOR500 (E) ENGINE ROOM 
MOTORSOO (E) ENGINE ROOM 
MOTORSOO PNL-SOO 
MOTORSOO PUMP MOTOR ROOM 
MOTORSOO (E) ENG!NERODM 
MOTORSOO SWITCHGEAR NO.I 
MOTORSOO SWITCHGEAR N0.1 
MOTORSOO SWITCHGEAR NO.l 
MOTORSOO SWITCHGEAR NO.l 
MOTORSOO SWITCHGEAR N0.1 
MOiORSOO SWITCHGEAR N0.1 
MOTOR400 SWITCHGEAR N0.2. 
MOTOR400 SWITCHGEAR N0.2 
MOTOR400 SWITCHGEAR N0.2 
MOTOR400 SWITCHGEAR N0.2 

MOTOR400 SWITCHGEAR N0.2 
MOTOR400 SWITCHGEAR N0.2 
MOTOR400 (E) ENGINE ROOM 
MOTOR400 (E) ENGINE ROOM 
MOTORSOO (E) ENGINE ROOM 
MOTORSOO (El ENGINE ROOM 
MOTOR500 SWITCHGEAR N0.1 
MOTDRSOO SWITCHGEAR N0.1 
MOTOR400 SWITCHGEAR N0.2 
MOTOR400 SWITCHGEAR N0.2 

USS-1 (E) ELEC1RICAL ROOM 
USS-1 {El ELECTRICAL ROOM 
USS-1 {E) ELECTRICAL ROOM 
WWSUPPLY HEAT EXCHANGER PIPING 
WW RETURN HEAT EXCHANGER PIPING 
LT COOLING SUPPLY HEAT EXCHANGER PIPING 
LT COOLING RETURN HEAT EXCHANGER PIPING 
HT COOLING SUPPLY HEAT EXCHANGER PIPING 
HT COOUNG RETURN HEAT EXCHANGER PIPING 
WW SUPPLY HEAT EXCHANGER PIPING 
WW RETURN HEAT EXCHANGER PIPING 
lT COOLING SUPPLY HEAT EXCHANGER PIPING 
LT COOLING RETURN HEAT EXCHANGER PIPING 

HT COOLING SUPPLY HEAT EXCHANGER PIPING 
HT COOLING RETURN HEAT EXCHANGER PIPING 
GEN-110 NORTH SUILDING 
GrN--110 NORTH BUILD!Ncl 
GEN-110 NORTH BUILDING 
GEN-110 NORTH BUILDING 
GEN-110 NORTH BUILDING 
GEri-110 NORTH BUILDING 
GEN-110 NORTH BUILDING 
GEN-110 NORTH BUILO!t,G 
GEN-120 NORTH BUILDING 
GEN-120 NORTH BU1LDING 
GEl'l-110 NORTH S-UllDING 
GEN-120 NORTH BUILDING 
NORTH BUILDING SUPPLYDUm 

MAIN SYSTEM ASSOCIATION 
SEWAGE PUMP 400 
SEWAGE PUMP 500 
SEWAGEPUMP400 
SEWAGE PUMP 500 

SEWAGEPUMP400 

4160VAC 
SEWAGUUMP 400 
SEWAGEPUMP400 
SEWAGEPUMP400 
SEWAGEPUMP400 

SEWAGEPUMP400 

SEWAGEPUMP400 
SEWAGE PUMP 500 
4160VAC 
5EWAGEPUMP500 
SEWAGEPUMPSOO 
SEWAGE PUMP 500 

SEWAGEPUMPSOO 
SEWAGE PUMP 500 

SEWAGE PUMP 500 
4160VAC 

4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 

4160VAC 
4160VAC 

4160VAC 
4160VAC 
SEWAGE PUMP 400 
SEWAGEPUMP400 

SEWAGE PUMP 500 

SEWAGE PUMP 500 
4160VAC 
4160VAC 
4160VAC 
4160VAC 

SYNCH CHECK/ CLOSED TRANSffiON PANEL 
SYNCH CHECK/ CLOSED TRANSITION PAl>!EL 
SYNCH CHECK/ CLOSED TRANSffiON PANEL 
HEAT EXCHANGER 970 
HEATEXCHANGER 970 
HEATEXCHANGER970 
HEATEXCHANGER970 

HEAT EXCHANGER 970 
HEATEXCHANGER970 
HEAT EXCHANGER 974 
HEAT EXCHANGER 974 
HEATEXCHANGER974 

HEATEXCHANGER974 

HEAT EXCHANGER 974 

HEATEXCHANGER 974 
GEN-110 
GEN•110 
GEN,110 

GEN-110 
GEN-110 
GEN-110 
GEN-110 

GEri-120 
GEN-110 

GEN-120 
GEN-120 
GEN,120 

LlfESAFETY 

1/0 TYPE P&!O DESCRIPTION 

Al SPEED 

Al SPEED 
AO SPEED CON1ROL 
AO SPEED CON1ROL 

DI PUMPFAll 
DI TROUBLE 

DI TROUBLE 

DI REMOTE 

DI CON1ROl POWER ON 
DI HIGH WINDING 
DI HIGH VIBRATION 

DI RUNNING 

DI PUMP FAIL 
DI TROUBLE 

DI TROUBLE 

DI REMOTE 

DI C0'1TROL POWER ON 

DI HIGH WINDING 

DI HIGH VIBRATION 

DI RUNNING 

DI TROUBLE ALARM 

DI LOCAL CONTROL 

DI DCSCON1ROL 
DI BREAKER TruPP-EO 
DI BREAKER CLOSED 
DI BREAKER OPENED 
DI TROUBLE ALARM 
DI LOCAL CONTROL 

DI DCSCONTROL 

DI BREAKER TRIPPED 
DI BREAKER CLOSED 

DI BREAKER OPENED 

DO RUN 

DO RESET 

DO RUN 

DO RESET 

DO OPEN BREAKER 

DO CLOSE BREAKER 

DO OPEN BREAKER 

DO CLOSE BREAKER 

DI ALARM 

DI CLOSED TRANSffiDN FINISHED 
DO INITIATE CLOSED TRANSITION 

Al TEMP 
Al TEMP 
Al TEMP 
Al TEMP 

Al TEMP 

Al TEMP 

Al TEMP 
Al TEMP 
Al TEMP 

Al ITEMP 

Al TEMP 

Al TEMP 

DI COMMON SHUTDOWN ALARM 
DI GENERATOR RUNNING 

DI GcNERALAlARM 

DI GENERATOR READY 

DI EMERGENCY SHUTDOWN 
DI GENERATOR IN REMOTE 
DI COMMON SHUTDOWN ALARM 

DI GENERATOR RUNNING 
DI GENERAL ALARM 

DI GENERATOR READY 
DI EMERGENCY SHUTDOWN 
DI GENERATOR IN REMOTE 
DI SUPPLYSMOKEALARM 
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OEVlCETYPE P&lO NO. TAG NO. SUF DEVICE DESCRIPTION 

REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALJ/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REAll/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 

7J- 1 SAH - 176 SMOKE DETECTOR 
71-1 SAH - 275 SMOKE DETECTOR 
71- 1 SAH -276 SMOKE DETECTOR 
71-1 YA- 3110 A GENERATOR MANAGEMENT REIA Y 
71-1 YA- 3110 A 52BREAY£R 
71-1 YA- 3110 S FEEDER MANAGEMENTRE!AY 
71- 1 YA- 3110 B GENERATOR MANAGEMENT REIAY 
71-1 HS - 3110 C 52 BREAKER 
71-1 YA- 3110 C GENERATOR MANAGEMENT REIA Y 
71-1 HS- 3110 D 52 BREAKER 
71-1 YA- 3110 D GENERATOR MANAG!MENTREIAY 

71-1 YA- 3110 52BP£AKER 
71-1 ZLC - 3110 52 BREAKER 
71-1 2LO - 3110 52BREAKER 
71-1 YA- 3210 A GENERATOR MANAGEMENT REIAY 
71- 1 YA- 3210 A 52 BREAKER 
71-1 YA· 3210 B FEEDER MANAGEMENT RELAY 
71-1 YA- 3210 B GENERATOR MANAGEMENT REIAY 
71-1 HS- 3210 C 52 BREAKER 
71-1 YA - 3210 C GENERATOR MANAGEMENT RELAY 
71- 1 HS- 3210 D 52BREAKER 
71- 1 YA- 3210 D GENERATOR MANAGEMENT REIAY 
71-1 YA- 3210 52BREAKER 
71-1 ZLC - 3210 52 BREAKER 
71-1 2LO - 3210 52 BREAKER 
71-1 HS- 110 A GEN-110 
71-1 HS- 110 s GEN-110 
71-1 HS- 110 GEN-110 
71-1 HS- 120 A GEN-120 
71-1 HS - 120 B GEN-120 
71-1 HS- 120 GEN-120 
71-1 HS- 3110 A 52 BREAKER 
71-1 HS- 3110 B 52 BREAKER 
71-1 HS- 3210 A 52 BREAKER 
71-1 HS- 3210 S 52 BREAKER 
71- 2 Fl- 100 A TEMP CORRECTED TOTALIZING METER 
71- 2 Fl - 100 s TEMP CORRECTED TOTAUZING METER 
71- 2 Pl - 100 PRESSURE TRANSMITTER 
71- 3 YA- 210 A GEf<.210 
71- 3 YS- 210 A GEN-210 
7~3 YA- 210 B GEN-210 
71-3 vs - 210 B GEN-210 
71-3 YA- 210 C GEN-210 
71- 3 YS - 210 C GEf<.210 
71-3 YA- 220 A GEN-220 
71- 3 vs - 220 A GEN-220 
71- 3 YA- 220 s GEN-220 
71-3 YS- 220 B GEN-220 
71- 3 YA- 220 C GEN-220 
71-3 VS- 220 C GEN-220 
71- 3 YA- 3120 A GENERATOR MANAGEMENT REIAY 
71-3 YA- 3120 A 52 BREAKER 
71- 3 YA- 3120 B fEEDER MANAGEMENT RE!AY 
71-3 YA- 3120 B GENERATOR MANAGEMENTREIAY 
71-3 HS• 3120 C 52 BREAKER 
71- 3 YA- 3120 C GENERATOR MANAGEMENT RELAY 
71- 3 HS- 3120 0 52 BREAKER 
71-3 YA- 3120 0 GENERATOR MANAGEMENTREIAY 
71- 3 YA- 3120 S2 BREAKER 
71-3 2LC - 3120 52 BREAKER 
71-3 ZlO - 3120 52 BREAKER 
71-3 YA- 3220 A GENERATORMANAGEMENTREIAY 
71-3 YA- 3220 A 52 BREAKER 
71-3 YA- 3220 B FEEDER MANAGEMENTREIAY 
71- 3 YA- 3220 8 GENERATOR MANAGEMENT RELAY 
71-3 HS- 3220 C 52 BREAKER 
71-3 YA- 3220 C GENERATOR MANAGEMENT RE!AY 
71- 3 HS- 3220 D 52 BREAKER 
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APPENDIX B -1/0 TAGGING LIST 

PRIMARY SERVICE MAIN DEVICE LOCATION 
NORTH BUILDING EXHAUST DUCTS 
NORTH BUllDING SUPPLY DUCTS 
NORTH BUILDING EXHAUST DUCTS 
GEN-110 SWITCHGEAR N03 
GEN-110 SWITCHGEAR N0.3 
GEf<.110 SWITCHGEAR N0.3 
GEN-110 SWITCHGEAR N0.3 
GEN-110 SWITCHGEAR N0.3 
GEf<.110 SWITCHGEAR N0.3 
GEf<.110 SWITCHGEAR N0.3 
GEN-110 SWITCHGEAR N0.3 
GEl'l-110 SWITCHGEAR N0.3 
GEN-110 SWITCHGEAR N0.3 

GEN-110 SWITCHGEAR N0.3 
GEN-210 SWITCHGEAR N0.3 
GEN-210 SWITCHGEAR N0.3 
GEN-210 SWITCHG£AR N0.3 

GEN-210 SWITCHGEAR N0.3 
GEN-210 SWITCHGEAR N0.3 
GEN-210 SWITCHGEAR N0.3 
GEN-210 SWITCHGEAR N0.3 
GEN-210 SWITCHGEAR N0.3 
GEN-210 SWITCHGEAR N0.3 
GEN-210 SWITCHGEAR N0.3 
GEN-210 SWITCHGEAR N0.3 
GEN-110 NORTH BUILDING 
GEN-110 NORTH BUILDING 
GEf<.110 NORTH BUILDING 
GEN-120 NORTH BUILDING 
GEN-120 NORTH BUILDING 
GEN-120 NORTH BUILDING 
GEN-110 SWITCHGEAR N0.3 
GEN-110 SWITCHGEAR N0.3 
GEN-210 SWITCHGEAR N0.3 
GEN-210 SWITCHGEAR N0.3 
GEN-110 NORTH BUILDING 
GEN-210 SOlfTH BUILDING 
POWER GENERATION FACILITY NORTH BUILDING 
GEN-210 SOUTH BUILDING 
GEN-210 SOlfTH BUil.DiNG 
GEf<.210 SOUTH BUILDING 
GEN-210 SOUTH BUILDING 
GEN-210 SOUTH BUILDING 
GEf<.210 SOUTH BUILDING 
GEN-220 SOUTH BUILDING 
GEN-220 SOUTH BUILDING 
GEN-220 SOUTH BUILDING 
GEf<.220 SOUTH BUILDING 
GEN-220 SOUTH BUILDING 
Gl'N-220 SOlfTH BUILDING 
GEN-120 SWITCHGEAR N0.3 
GEN-120 SWITCHGEAR N0.3 
GEN-120 SWITCHGEAR N0.3 
GEN-120 SWITCHGEAR N0.3 
GEN-120 SWITCHGEAR N0.3 
GEN-120 SWITCHGEAR N0.3 
GEN-120 SWITCHGEAR N0.3 
GEf<.120 SWITCHGEAR N0.3 
GEN-120 SWITCHGEAR N0.3 
GEN-120 SWITCHGEAR N0.3 
GEN-120 SWITCHGEAR N0.3 
GEN-220 SWITCHGEAR N0.3 
GEN-220 SWITCHGEAR N0.3 
GEf<.220 SWITCHGEAR N0.3 
GEf<.220 SWITCHGEAR N0.3 
GEN-220 SWITCHGEAR N0.3 
GEN-220 SWITCHGEAR N0.3 
GEN-220 SWITCHGEAR N0.3 

MAIN SYSTEM ASSOCIATION 1/0TYPE 
LIFE SAFETY DI 
LIFE SAFETY DI 
UfESAFETY DI 

4160VAC DI 

4160VAC DI 

4160VAC DI 
4160VAC DI 
4160VAC DI 

4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC 01 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
GEN-110 DO 
GEl'l-110 DO 
GEN-110 DO 
GEN-120 DO 
GEN-120 DO 
GEN-120 DO 

4160VAC DO 

4160VAC DO 
4160VAC 00 
4160VAC DO 
NAT GAS Al 
NAT GAS Al 
NAT GAS Al 
GEN-210 DI 
GEN-210 DI 
GEN-210 DI 
GEN-210 DI 

GEN-210 DI 
GEN-210 DI 
GEN-220 DI 
GEN-220 DI 
GEN-220 DI 
GEN·220 DI 
GEN-220 DI 
GEN-220 DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 

4160VAC 01 
4160VAC DI 
4160VAC DI 
4160VAC 01 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 
4160VAC DI 

P&ID DESCRIPTION 
EXHAUST SMOKE AIARM 
SUPPLY SMOKE AIARM 
EXHAUST SMOKE AIARM 
HIGH WINDING TEMP A!ARM 
TROUBLE A!ARM 
TROUBlE 
HJGH SEARING TEMP ALARM 
LOCAL CONTROL 
HIGH VIBRATION AIARM 
DCSCONTROL 
TROUBLE 
BREAKER TRIPPED 
BRf.AKER CLOSED 

BREAKER OPENED 
HIGH WINDING TEMP AIARM 
TROUBLE AIARM 
TROUBLE 
HIGH BEARING TEMP ALARM 
LOCAL CONTROL 
HIGH VIBRATION ALARM 
DCSCONTROL 
TROUBLE 
BREAKER TRIPPED 

BREAKER CLOSED 
BREAKER OPENED 
EMERGENCY SHUTDOWN 
RESET 
COMMON START 
EMERGENCY SHlfTDOWN 
RESET 
COMMON START 
OPEN BREAKER 
CLOSE BREAKER 
OPEN BREAKER 
CLOSE BREAKER 
GASflOW 
GAS FLOW 
PRESSURE 
COMMON SHlfTDOWN ALARM 
GENERATOR RUNNING 
GENERAL ALARM 
GENERATOR READY 
EMERGENCY SHlfTDOWN 
GENERATOR IN REMOTE 
COMMON SHUTDOWN AIARM 
GENERATOR RUNNING 
GENERAL ALARM 
GENERATOR READY 
EMERGENCY SHUTDOWN 
GENERATOR IN REMOTE 
HlGH WINDING TEMPAIARM 
TROUBLE ALARM 
TROUBLE 
HIGH BEARING TEMP ALARM 
LOCAL CONTROL 
HIGH VIBRATION AlARM 
OCSCONTROL 
TROUBLE 
BREAKER TRIPPED 
BREAKER CLOSED 
BREAKER OPENED 
HIGH WINDING TEMP ALARM 
TROU!lLE AIARM 
TROUBLE 

HIGH BEARING TEMP ALARM 
LOCAL CONTROL 
HIGH VIBRATION ALARM 
DCS COIITROL 
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DEVtCETYPE P&ID NO. TAG NO. SUf OEVlCE DESCRIPTION 

REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 

REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 

71- 3 YA- 3220 D GENERATOR MANAGEMENT RELAY 
71- 3 YA- 3220 52 BREAKER 
71- 3 Zl.C - 3220 52 BREAKER 
71-3 ZLO - 3220 52 BREAKER 
71- 3 HS- 210 A GEN-210 
71- 3 HS- 210 B GEN-210 
71- 3 HS- 210 GEN-210 
71- 3 HS- 220 A GEN-220 
71- 3 HS- 220 B GEN-220 
71- 3 HS- 220 GEN-220 
71- 3 HS - 3120 A 52 BREAKER 
70 3 HS- 3120 B 52BREAKER 
71- 3 HS- 3220 A 52 BREAKER 
71- 3 HS- 3220 8 52 BREAKER 
71-4 ll- 310 LEVEL 
71-4 LAHH - 300 FlOAT SWITCH 
71- 4 LAHH - 310 A lEVELALARM 
71-4 LAHH - 310 LEVEL ALARM 
71-4 Yl- 311 A FUEL POLISHJNG SYSTEM 
71- 4 YA- 311 RJEL POLISHING SYSTEM 
71-4 Yl - 311 FUEL POLISHING SYSTEM 
71- S LAH - 312 A DIESEL DAY TANK 
71-5 HS- 312 DIESEL DAY TANK 
71- S LAH - 312 OlESEL DAY TANK 
71-5 LAL - 312 DIESEL DAYTANK 
71- S LALL - 312 DIESEL DAYTANK 
71-5 YA- 312 O!ESEL OAYTANK 
71- S Yl- 312 DIESEL DAYTANK 
71- S LAH - 314 A OlESEL DAY TANK 
7~5 HS - 314 DIESEL DAYTANK 

71-5 LAH - 314 D1E5a DAYTANK 
71-S LAL - 314 DIESEL DAY TANK 
71- 5 LALL - 314 DIESEL DAY TANK 
71-5 YA· 314 DIESEL DAY TANK 
71-5 YL - 314 DIESEL DAYTANK 
71-6 PALL - 140 A PNL-140 
71- 6 YA- 140 PNl:140 
71- 6 PALL - 240 A PNL-240 
71- 6 YA- 240 PNL-240 
71-7 U- 160 LEVEL TRANSMITTER 
71- 7 LI- 260 LEVEL iRANSMlTTER 
71- 8 PIT- 111 A DlFfERENTlAL PRESSURE TRANSMITTER 
71-8 TT- 111 A TEMP£RATURE TRANSMITTER 
71- 8 PIT- 111 B DIFFERENTIAL PRESSURE TRANSMITTER 
71-S TT- 111 B TEMPERATURE TRANSMITTER 
71-S PIT - 111 C DIFFERENT!At PRESSURE TRANSMfITER 
71- 8 PIT- 121 A DIFFERENTIAL PRESSURE TRANSMITTER 
71-8 PIT- 121 B DIFFERENTIAL PRESSURE TRANSMJTTER 
71-8 TT- 121 B TEMPERA11JRE. TRANSMITTER 
71-S PIT- 121 C DIFFERENTIAL PRESSURE TRANSMITTER 
71-8 PIT - 211 A DIFFERENTIAL PRESSURE TRANSMITTER 
71-8 PIT- 211 B DlFFERENT!AL PRESSURE TRANSMITTER 
71-8 TT- 211 B TEMPl:RATURE TRANSMITTER 
71-S PIT- 211 C DIFFERENTIAL PRESSURE TRANSMITTER 
71-B PIT• 221 A DIFFERENTIAL PRESSURE TRANSMl1TER 
71- 8 TT- 221 A TEMPERATURE TRANSMITTER 
71- 8 PIT- 221 B DIFF<RtNTIAL PRESSURE TRANSMITTER 
71-8 TI- 221 B TEMPERATURE TRANSMlTTER 
71-8 PIT- 221 C DIFFERENTIAL PRESSURE TRANSMJTTER 
71-8 SC- 111 SUPPLY FAN N0.1 
71-8 SC - 112 SUPPLY FAN N0.2 
71-8 SC - 113 SUPPLY FAN N0.3 
71- 8 SC - 114 SUPPLYfAN NOA 
71-8 SC- 121 SUPPLYFAN N0.1 
71- B SC- 122 SUPPLYfAN N0.2 
71-8 SC- 123 SUPPLY FAN N0.3 
71- 8 SC- 211 SUPPLY FAN N0.1 
71- 8 SC - 212 SUPPLY FAN N0.2 
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APPENDIX B - 1/0 TAGGING LIST 

PRIMARY SERVICE MAlN DEV1CEl0CATl0N 

GEN-220 SWITCHGEAR N0.3 

GEN-220 SWITCHGEAR N0.3 

GEN-220 SWITCHGEAR N0.3 

GEf'l-220 SWITCHGEAR N0.3 

GEN-210 SOUTH BUILDING 
GEN-210 SOUTH BUILDING 

GEN-210 SOUTH BUILDING 
GEN-220 SOUTH BUILDING 
GEN-220 SOUTH BUILDING 
GEN-220 SOUTH BUILDING 
GEN-120 SWITCHGEAR N0.3 

GEN-120 SWITCHGEAR N0.3 
GEN-220 SWITCHGEAR N0.3 
GEN-220 SWITCHGEAR N0.3 
D!ESELFUEL PNL-310 

DIESEL FUEL SUMP 
DIESEL FUEL PNL-310 
DIESEL FUEL PNL-310 

FUEL POLISHING SYSTEM PNL-311 

FUEL POLISHING SYSTEM PNl-311 
RJEl POLISHING SYSTEM PNl-311 
NORTH BUILDING PNL-312 
NORTH BUILDING PNL-312 
NORTH BUILDING PNL-312 
NORTH BUILDING PNL-312 
NORTH BUILDING PNL-312 
NORTH BUILDING PNL-312 
NORTH BUILOlNG PNL-312 

NORTH BUILDING PNL•314 
NORTH BUILDING PNL-314 

NORTH BUILDING PNL-314 
NORTH BUILDING PNL-314 

NORTH BUILDING PNL-314 
NORTH BUILDING PNL·314 
NORTH BUILDING PNL-314 
COMPRESSED AIR NORTH SUILDING 
COMPRESSED AlR NORTH BUltOING 
COMPRESSED AIR SOUTH BUILDING 
COMPRESSED AIR SOUTH BUILDING 
UREA TANK NORTH BUILDING 
UREA TANK SOUTH BUILDING 
NORTH BUILDING !ATVS OAT ROOF 
OAT ROOF 
FILTER ROOF 
NORTH BUILDING IAT ROOF 
ALTER ROOF 
NORTH BUILDING lATVS OAT ROOF 
ALTER ROOF 
NORTH BUILDING lAT ROOF 
FILTER ROOF 
SOUTH BUILDING !AT VS OAT ROOF 
FILTER ROOF 
SOUTH BUILDING !AT ROOF 
FfLTER ROOF 
SOUTH SUILDING !ATVS OAT ROOF 
OAT ROOF 
FltTER ROOF 
SOUTH BUILDING IAT ROOF 
F!LTER ROOF 

AH""111 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 

AH""121 ROOF 
AHU-121 ROOF 
AHU-121 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 

MAIN SYSTEM ASSOCfATION 
4160VAC 
4160VAC 

4160VAC 
4160VAC 
GEN-210 
GEN-210 
GEN-210 
GEN-220 
GEN-220 
GEN-220 

4160VAC 
4160VAC 
4160VAC 
4160VAC 
FUEL/ OIL STORAGE AREA 
FUEL/ OIL STORAGE AREA 
FUEL/ Oil STORAGE AREA 
FUEL/ Oil STORAGE AREA 
FUEL POUSHING SYSTEM 
FUEL POL!SHING SYSTEM 
FUEL POLISHING SYSTEM 
DIESElFUEL 
OIESElfUEl 
DIESEL FUEL 
DIESEL FUEL 
DIESEL FUEL 
DIESELfUEL 
DIE5aFUEL 
DIESEL FUEL 
DIESEL FUEL 
DIESELfUEL 
DIESELFUEL 
DIESEL FUEL 
DIESEL FUEL 
DIESELFUEL 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
UREA 
UREA 
SUPPLYFANN0.1 
SUPPLY FAN NO.l 
AHU-111 
SUPPLY FAN N0.1 
AHU-111 
SUPPLYFAN NO.l 

AH""121 
SUPPLY FAN N0.1 
AHU-121 
5UPPLYFAN N0.1 

AH""211 
SUPPLYFAN N0.1 
AHU-211 
SUPPLY FAN NO,l 
SUPPLY FAN N0.1 

AH""221 
SUPPL YFAN NO.l 
AHU-221 
SUPPLYfAN NO.l 
SUPPLY FAN N0.2 
SUPPLY FAN N0.3 
SUPPLYFANN0.4 
SUPPLY FAN N0.1 
SUPPLY FAN N0.2 
SUPPLY FAN N0.3 
SUPPLY FAN NO.l 
SUPPLY FAN N0.2 

1/0TYPE P&!O D£SCRll'TION 
DI TROUSlE 
DI BREAKER TRIPPED 
DI BREAKER CLOSED 
DI BREAKER OPENED 
00 EMERGENCY SHUTDOWN 
DO RESET 
00 COMMON START 
DO EMERGENCY SHUTDOWN 
DO RESET 
DO COMMON START 
DO OPEN BREAKER 
DO O.OSE BREAKER 
00 OPEN BREAKER 
00 CLOSE BREAKER 
Al TANK LEVEL 
DI RJEL/Oll lEAK 
DI RJEL LEAK 
DI HIGH FUEL LEVEL 
DI READY 
DI TROUBLE 
DI RUNNING 
DI fUELlEAK 
DI AUTO 
DI HIGH LEVEL 
DI lOWlEVEL 
DI lOW-LOW LEVEL 
DI PUMPFA1l 
01 CALL SUPPLY PUMP 
DI FUEL LEAK 
DI AUTO 
DI HIGH LEVEL 
01 LOW LEVEL 
DI LOW-LOW LEVEL 
DI PUMPFAll 
DI CAU.SUPPLY PUMP 
DI LOW-LOW PRESSURE 
01 TROUBLE 
DI LOW-lOW PRESSURE 
DI TROUBLE 
Al LEVEL 
Al LEVEL 
Al DIFF PRESS 
Al TEMP 
Al OIFF PRESS 
Al TEMP 
Al O!FF PRESS 
Al DIFF PRESS 

IAI DlFF PRESS 
Al TEMP 
Al OIFF PRESS 
Al DlFFPRESS 
Al D!FF PRESS 
Al TEMP 
Al DIFF PRESS 
Al DIFF PRESS 
Al TEMP 
Al DlFF PRESS 
Al TEMP 
Al OlFF PRESS 
AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
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DEVICElYPE P&ID NO. TAG NO. SUF DEVICE DESCRIPTION 

REALl/0 71-8 SC- 213 SUPPLY FAN N0.3 

REALl/0 71- 8 SC- 214 SUPPLYFAN N0.4 

REALl/0 71• 8 SC- 221 SUPPLY fAN N0.1 

REALl/0 71-8 SC- 222 SUPPLYfAN N0.2 

REALl/0 71-8 SC- 223 SUPPLY FAN N0.3 

REALl/0 71-8 HS· 111 SUPPLY FAN N0.1 

REALl/0 71- 8 YA- 111 SUPPLY fAN N0.1 

REALl/0 71- 8 zc- 111 SUPPLY FAN N0..1 

REALl/0 71- 8 HS- 112 SUPPLY FAN N0.2 

REALl/0 71-8 YA- 112 SUPPLY FAN N0.2 

REALl/0 71-8 2C- 112 SUPPLY FAN N0.2 

REAL!/0 71-8 HS- 113 SUPPLYFAN N0.3 

REALl/0 71-8 YA- 113 SUPPLY FAl'I N0.3 
REALl/0 71-8 ZC- 113 SUPPLY fAN N0.3 
REALl/0 71- 8 HS - 114 SUPPLY FAN N0.4 

REALl/0 71-8 YA- 114 SUPPLY FAN N0.4 

REALl/0 71- 8 2C- 114 SUPPLY FAN N0.4 

REALl/0 71- 8 HS- 121 SUPPLY FAN NO.l 
REALl/0 71-8 YA- 121 SUPPLY FAN N0.1 
REALl/0 71-S 2C - 121 SUPPLY FAN N0.1 
REALl/0 71-S HS- 122 SUPPLY FAN N0.2 
REAL!/0 71-8 YA- 122 SUPPLY FAN N0.2 
REALl/0 71-8 ZC- 122 SUPPLYFANN0.2 

REALl/0 71-8 HS- 123 SUPPLY FAN N0.3 
REALl/0 71-S YA- 123 SUPPLY FAN N0.3 

REALl/0 71-8 ZC- 123 SUPPLY FAN N0.3 

REALl/0 71-8 HS- 211 SUPPLY FAN N0.1 
REAL!/0 71- 8 YA- 211 SUPPLYFAN N0.1 
REALl/0 71-8 2C- 211 SUPPLY FAN N0.1 
REALI/D 71- S HS - 212 SUPPLY FAN N0.2 
REALl/0 7~ 8 YA- 212 SUPPLY FAN N0.2 
REALl/0 71-8 2C- 212 SUPPLY FAN N0.2 

REALl/0 71-8 HS- 213 SUPPLY FAN N0.3 
REALl/0 71- 8 YA- 213 SUPPLYFAN N0.3 

REALl/0 71-S 2C- 213 SUPPLY FAN N0.3 
REAL!/0 71- 8 HS- 214 SUPPLY FAN N0.4 
REALl/0 71- 8 YA- 214 SUPPLY FAN N0.4 
REALl/0 71- 8 zc - 214 SUPPLY FAN N0.4 
REALl/0 71-8 HS- 221 SUPPLY FAN N0.1 
REALl/0 71-S YA- 221 SUPPLYFAN N0.1 
REALl/0 71~ 8 2C- 221 SUP-PLY FAN N0.1 
REALl/0 71-8 HS- 222 SUPPLY FAN N0.2 
REALl/0 71-8 YA· 222 SUPPLY FAN N0.2 
REALl/0 71-8 2C- 222 SUPPLY FAN N0.2 
REALl/0 71-S HS- 223 SUPPLY FAN N0.3 
REALl/0 71-8 YA- 223 SUPPLY FAN N0.3 

REALl/0 71-8 2C- 223 SUPPLY FAN N0.3 
REALl/0 71-8 HS- 111 SUPPLY FAN N0.1 
REALl/0 71-8 HS- 112 SUPPLY FAN N0.2 
REALl/0 71-8 HS- 113 SUPPLYFAN N0.3 
REALl/0 71-8 HS- 114 SUPPLY FAN N0.4 

REALl/0 71-8 HS- 121 SUPPLY FAN N0.1 
REALl/0 71-8 HS- 122 SUPPLY FAN N0.2 

REALl/0 71-8 HS- 123 SUPPLY FAN N0.3 

REALl/0 71-8 HS- 211 SUPPLY FAN N0.1 
REALl/0 71-8 HS- 212 SUPPLY FAN N0.2 

REALl/0 71-8 HS- 213 SUPPLY FAN N0.3 
REALl/0 71-8 HS- 214 SUPPLYfAN N0.4 
REALl/0 71-S HS- 221 SUPPLYfAN N0.1 
REALl/0 71-8 HS- 222 SUPPLY FAN N0.2 
REALl/0 71-8 HS- 223 SUPPLYFAN N0.3 
REALl/0 71-9 Tl- 115 A TEMPERATUR!' TRANSMITTER 
REALl/0 71- 9 Tl- 115 B TEMPERATURE TRANSMITIEP. 
REALl/0 71-9 TI- 115 C TEMPERATURE TRANSMITTER 
REAL!/0 71-9 Tl- 115 D TEMPERATURE TRANSMITTER 
REALl/0 71-9 Tl- 125 A TEMPERATURE TRANSMlTTER 
REALl/0 71-9 Tl- 125 B TEMPERATURE TRANSMITTER 
REALl/0 71-9 TI- 125 C TEMPERATlffiE TRANSMITTER 

Pump Station 2 Power Reliabiilty and Surge Protection 
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APPENDIX B -1/0 TAGGING LIST 

PRIMARY SERVICE MAIN DEVICE LOCATION 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-221 ROOF 
AHU-221 ROOF 
AHU-221 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 

AHU-111 ROOF 
AHU-111 ROOF 
AHU-121 ROOF 
AHU-121 ROOF 
AHU-121 ROOF 
AHU-121 ROOF 
AHU-121 ROOF 
AHU-121 ROOF 
AHU-121 ROOF 
AHU-121 ROOF 
AHU-121 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-221 ROOF 
AHU-221 ROOF 
AHU-221 ROOF 
AHU-221 ROOF 
AHU-221 ROOF 
AHU-221 ROOF 
AHU-221 ROOF 
AHU-221 ROOF 
AHU-221 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 
AHU-111 ROOF 
AHU-121 ROOF 
AHU-121 ROOF 
AHU-121 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-211 ROOF 
AHU-221 ROOF 
AHU-221 ROOF 
AHU-221 ROOF 
HEX-11S ROOF 
HEX-115 ROOF 
HEX-115A ROOF 
HEX-llSA ROOF 
HEX-125 ROOF 
HEX-125 ROOF 
HEX-12SA ROOF 

MAIN SYSTEM ASSOCIATION 
SUPPLY FAN N0.3 
SUPPLY FAN N0.4 
AHU-221 
SUPPLY FAN N0.2 
SUPPLY FAN N0.3 
SUPPLY FAN NO.l 
SUPPLYFAN NO.l 
SUPPLY FAN N0.1 
SUPPLY FAN N0.2 
SUPPLY FAN N0.2 
SUPPLY FAN N0.2 
SUPPLYFAN N0.3 
SUPPLYFAN N0.3 
SUPPLY FAN N03 
SUPPLY FAN N0.4 
SUPPLY FAN N0.4 
SUPPLY FAN N0.4 
SUPPLYFAN N0.1 
SUPPLY FAN N0.1 
SUPPLY FAN N0.1 
SUPPLYFANN0.2 
SUPPLY FAN N0.2 
SUPPL YFAN N0.2 
SUPPLYFAN N03 
SUPPLY FAN N0.3 
SUPPLY FAN N0.3 
SUPPLY FAN N0.1 
SUPPLYFAN N0.1 
SUPPLYFAN N0.1 
SUPPLY FAN N0.2 
SUPPLYFAN N0.2 
SUPPLY FAN N0.2 
SUPPLY FAN N0.3 
SUPPLY FAN N0.3 
SUPPLY FAN N0.3 
SUPPLY FAN N0.4 
SUPPLY FAN N0.4 
SUPPLY FAN N0.4 
SUPPLY FAN N0.1 
SUPPLY FAN N0.1 
SUPPLYFAN N0.1 
SUPPLY FAN N0.2 
SUPPLY FAN N0.2 
SUPPLY FAN N0.2 
SUPPLY FAN N0.3 
SUPPLYfAN N0.3 

SUPPLY FAN N0.3 
SUPPLY FAN N0.1 
SUPPlYFAN N0.2 
SUPPLY FAN N0.3 
SUPPLY FAN N0.4 
SUPPLY FAN N0.1 
SUPPLY FAN N0.2 
SUPPLY FAN N0.3 

SUPPLY FAN N0.1 
SUPPLY FAN N0.2 
SUPPlYFANN0.3 
SUPPLY FAN N0.4 
SUPPLY FAN N0.1 
SUPPLY FAN N0.2 
SUPPLY FAN N0.3 
AHU-115 
AHU-115 

AHU-115 
AHU-llS 
AHU-125 
AHU-12S 
AHU-125 

1/0TYPE P&IO DESCRIPTION 

AO SPEED CONTROl 
AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
DI REMOTE 
DI VFD FA1l 
DI DC CLOSED 
DI REMOTE 
DI VFD FAil 
DI DC CLOSED 

DI REMOTE 
DI VFDFAft 

DI DC CLOSED 
DI REMOTE 
DI VFDFAIL 
DI DC CLOSED 
DI REMOTE 
DI VFD FA!L 
DI DC CLOSED 
DI REMOTE 
DI VFOFA!L 
DI DC CLOSED 
DI REMOTE 
DI VFD FAIL 
DI DC CLOSED 
DI REMOTE 
DI VFO FAIL 
DI DC CLOSED 
DI REMOTE 
DI VFDFAIL 
DI DC CLOSED 
DI REMOTE 
DI VFO FAil 
DI DC CLOSED 
DI REMOTE 
DI VFD FAIL 
DI DC CLOSED 
DI REMOTE 
DI VFD FAIL 
DI DC CLOSED 
DI REMOTE 
DI VFD FAil 
DI DC CLOSED 
DI REMOTE 
DI VFDFA!L 

DI DC CLOSED 
DO RUN 
DO RUN 

DO RUN 
DO RUN 
DO RUN 
DO RUN 
DO RUN 
DO RUN 
DO RUN 
DO RUN 
DO RUN 
DO RUN 
DO RUN 
DO RUN 
Al TEMP 
Al TEMP 
Al TEMP 
Al TEMP 
AI TEMP 
Al TEMP 
Al TEMP 
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DEVICETYPE P&JD NO. TAG NO. SUF OEVICE DESCRIPTION 

REAll/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REAL 1/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 

71- 9 Tl· 125 D TEMPERATURE TRANSMITTER 
71-9 Tl- 215 A TEMPERATURETRANSMrrrrn 

71· 9 Tl- 215 B TEMPERATURE TRANSMITTER 
71-9 TI- 215 C TEMPERATURE TRANSMITTER 
71-9 Tl• 215 D TEMPERATURE TRANSMlmR 
71-9 Tl- 225 A TEMPERATURE TRANSMITTER 

71· 9 Tl- 225 8 TEMPEP.ATURE TRANSMITTER 
71.9 TI· 225 C TEMPERATURETRANSMITfER 

71-9 TI- 225 D TEMPERATURE TRANSMITTER 
71- 9 SC- 115 EXHAUST FAN NO.S 
71-9 SC· 116 EXHAUSTFAN N0.6 
71•9 SC· 117 EXHAUST FAN 11!0.7 
71· 9 SC - 118 EXHAUST FAN N0.8 
71-9 SC- 125 EXHAUST FAN NOS 
71.9 SC· 126 EXHAUST FAN N0.6 

71- 9 SC· l27 EXHAUST FAN N0.7 
71- 9 SC- 215 EXHAUST FAN N0.5 

71-9 SC- 216 EXHAUST FAN N0.6 
71-9 SC- 217 EXHAUST FAN N0.7 
71- 9 SC- 218 EXHAUST FAN N0.8 
71· 9 SC· 1225 EXHAUST FAN NO.S 
71-9 SC- 226 EXHAUST FAN N0.6 
71-9 SC- 227 EXHAUST FAN N0.7 
71-9 HS· 115 EXHAUST FAN NOS 

71- 9 YA· 115 EXHAUST FAN NO.S 
71-9 ZC- 115 EXHAUST FAN N0.5 
71· 9 HS- 116 EXHAUST FAN N0.6 
71- 9 YA- 116 EXHAUST FAN N0.6 
71-9 2C • 116 EXHAUST FAN N0.6 
71-9 HS· 117 EXHAUST FAN N0.7 
71- 9 YA - 117 EXHAUST FAN N0.7 
71-9 ZC· 117 EXHAUST FAN N0.7 
71-9 HS- 118 EXHAUST FAN N0.8 
71-9 YA· 118 EXHAUST FAN NO.S 
71. 9 ZC- 118 EXHAUSTFAN N0.8 
71· 9 HS· 125 EXHAUST FAN NO.S 
71- 9 YA- us EXHAUST FAN N0.5 
71•9 ZC· 125 EXHAUST FAN NO.S 
71. 9 HS- 126 EXHAUST FAN N0.6 
71- 9 YA· 126 EXHAUSTFAN N0.6 
71-9 zc. 126 EXHAUST FAN N0.6 
71-9 HS- 127 EXHAUST FAN N0.7 
71·9 YA- 127 EXHAUST FAN N0.7 
71-9 ZC- l27 EXHAUST FAN N0.7 
71· 9 HS- 215 EXHAUSTFAN NO.S 
71- 9 YA- 215 EXHAUST FAN N0.5 
71· 9 ZC- 215 EXHAUST FAN N0.5 
71- 9 HS- 216 EXHAUSTFAN N0.6 
71-9 YA- 216 EXHAUST FAN N0.6 
71-9 ZC· 216 EXHAUST FAN N0.6 
71- 9 HS· 217 EXHAUST FAN N0.7 
71-9 YA· 217 EXHAUST FAN N0.7 
71•9 ZC- 217 EXHAUSTFAN N0.7 
71-9 HS· 218 EXHAUST FAN N0.8 
71• 9 YA· 218 EXHAUST FAN No.a 
71· 9 2C. 218 EXHAUST FAN N0.8 
11- 9 HS- 225 EXHAUSTl'AN M0.5 
71-9 YA· 225 EXHAUSTFAN NOS 
71-9 ZC- 2ZS EXHAUST FAN NO.S 
71- 9 HS· 226 EXHAUST FAN N0.6 
71- 9 YA- 226 EXHAUST FAN N0.6 
71-9 zc - 226 EXHAUST FAN N0.6 
71-9 HS· 227 EXHAUST FAN N0.7 
71- 9 YA· 227 EXHAUST FAN N0.7 
71- 9 zc. Z27 EXHAUST FAN N0.7 
71· 9 HS· 115 EXHAUST FAN N0.5 
71· 9 HS· 116 EXHAUST FAN N0.6 
71• 9 HS· 117 EXHAUST FAN N0.7 
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APPENDIX B -1/0 TAGGING LIST 

PRIMARY SERVICE MAIN DEViCElOCATION 

HEX·125A ROOF 
HEX-215 ROOF 
HEX-215 ROOF 
HEX·215A ROOF 

HEX·2l5A ROOF 
HEX-225 ROOF 
HEX-225 ROOF 
HEX-225A ROOF 
HEX-225A ROOF 

AHU-115 ROOF 
AHU-115 ROOF 
AHU-115 ROOF 
AHU-115 ROOF 
AHU-125 ROOF 
AHU-125 ROOF 
AHU-125 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU-225 ROOF 

AHU-225 ROOF 
AHU-225 ROOF 
AHU-115 ROOF 
AHU-115 ROOF 
AHU-115 ROOF 
AHU-115 ROOF 
AHU-115 ROOF 
AHU·11S ROOF 
AHU-115 ROOF 
AHU-115 ROOF 
AHU-115 ROOF 
AHU-115 ROOF 
AHU-115 ROOF 
AHU-115 ROOF 
AHU-125 ROOF 
AHU-125 ROOF 
AHU-125 ROOF 
AHU-125 ROOF 
AHU-125 ROOF 
AHU-125 ROOF 
AHU-125 ROOF 
AHU-125 ROOF 
AHU-125 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 

AHU-215 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU·225 ROOF 
AHU-225 ROOF 
AHU-225 ROOF 
AHU-225 ROOF 
AHU-225 ROOF 
AHU-225 ROOF 
AHU-225 ROOF 
AHU-225 ROOF 
AHU-225 ROOF 
AHU-115 ROOF 
AHU·llS ROOF 
AHU-115 ROOF 

MAIN SYSTEM ASSOCIATION 
AHU-125 
AHU-215 
AHU-215 
AHU-215 
AHU-215 
AHU-225 
AHU-225 
AHU-225 
AHU-225 
EXHAUST FAN N0.5 
EXHAUST FAN N0.6 
EXHAUSTfANN0.7 
EXHAUST FAN N0.8 

EXHAUST FAN N0.5 

EXHAUST FAN N0.6 
EXHAUST FAN N0.7 
EXHAUSf fAN N0.5 

EXHAUST FAN N0.6 
EXHAUSTFANN0.7 
EXHAUST FAN N0.8 
EXHAUST fAN N0.5 
EXHAUST FAN N0.6 
EXHAUST FAN NO. 7 
EXHAUST FAN N0.5 
EXHAUST FAN NOS 

EXHAUST FAN N0,5 
EXHAUST FAN N0.6 
EXHAUST FAN N0.6 
EXHAUST FAN N0.6 
EXHAUST FAN N0.7 
EXHAUSTFANN0.7 
EXHAUST FAN N0.7 
EXHAUST FAN N0.8 
EXHAUST FAN N0.8 
EXHAUST FAN NO.S 
EXHAUST fAN N0.5 
EXHAUST FAN N0.5 
EXHAUST FAN NO.S 
EXHAUST FAN N0.6 
EXHAUST fAN N0.6 
EXHAUST FAN N0.6 
EXHAUST FAN N0.7 
EXHAUSTFAN N0.7 
EXHAUST FAN N0.7 
EXHAUST FAN N0.5 
EXHAUST FAN N0.5 
EXHAUST FAN NO.S 
EXHAUST FAN N0.6 
EXHAUST fAN N0.6 
EXHAUSTFAN N0.6 
EXHAUST FAN NO. 7 
EXHAUST FAN N0.7 
EXHAUST fAN N0.7 
EXHAUST fAN N0.8 
EXHAUST fAN N0.8 
EXHAUST FAN N0.8 
EXHAUSTFANNO,S 
EXHAUST FAN NO.S 
EXHAUST FAN N0.5 
EXHAUSTfANN0.6 
EXHAUST FAN N0.6 
EXHAUST FAN N0.6 
EXHAUST FAN N0.7 
EXHAUST FAN N0.7 
EXHAUST FAN N0.7 
EXHAUSTfANN0.5 
EXHAUST FAN N0.6 
EXHAUST FAN N0.7 

1/0TYPE P&IO DESCRIPTION 
Al TEMP 
Al TEMP 
Al TEMP 
Al TEMP 
Al TEMP 
Al TEMP 
Al TEMP 
Al TEMP 
Al TEMP 

AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
Ao SPEED CONTROL 

AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
AO Sl'EED CONTROL 
AO SPEED CONTROL 

AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
AO SPEED CONTROL 
DI REMOTE 
DI VFDFAIL 
01 DCCLOSEO 
DI REMOTE 
DI VFDFAIL 
DI DC CLOSED 
DI REMOTE 
DI VFDFAIL 
DI OCCLOSEO 
DI REMOTE 
DI VFOFAll 
01 DCCLOSEO 
01 REMOTE 
DI VFDFAIL 
DI DC CLOSED 
DI REMOTE 
DI VFD FAIL 
DI DC CLOSED 
DI REMOTE 
DI VFD FAIL 
DI DC CLOSED 
DI REMOTE 
DI VFDFAIL 
DI DC CLOSED 
01 REMOTE 
DI VFD FAil 
DI DC CLOSED 
DI REMOTE 
DI VFOFAIL 

DI DC CLOSED 

DI REMOTE 
DI VFO fAIL 
DI DC CLOSED 
01 REMOTE 
DI VFD FAIL 
DI DC CLOSED 
DI REMOTE 
DI VFD FAIL 
DI DC CLOSED 
01 REMOTE 
DI VFOFAIL 

DI DC CLOSED 
DO RUN 
DO RUN 
DO RUN 
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DEVlCETYPE P&1D NO, TAG NO. SUF DEVICE DESCRlPTION 

REALl/0 71-9 HS- 118 EXHAUSTFAN N0.8 

REALl/0 71-9 HS- 125 EXHAUST FAN NO.S 
REALl/0 71-9 HS- 126 EXHAUST FAN "10.6 
REAL!/0 7f~ 9 HS- 127 EXHAUST FAN "10.7 
REAL!/0 71~ 9 HS- 215 'EXHAUST FAN NO.S 
REAL!/0 71-9 HS- 216 EXHAUST FAN N0-6 
REAL!/0 71- 9 HS- 217 EXHAUST FAN N0.7 
REAL!/0 71-9 HS- 213 EXHAUST FAN NO.S 
REAL!/0 71-9 HS- izs EXHAUST FAN NO.S 

REAL!/0 71-9 HS - 226 EXHAUST FAN N0.6 
REALl/0 71- 9 HS- 227 EXHAUST FAN N0.7 

REALl/0 71- 11 TI- 771 TEMPERATURE INDICATING TRANSMITTER 
REALl/0 71-11 TI- 772 TEMPERATURE INDICATING TRANSMITTER 
REALl/0 71-11 11- 773 TEMPERATURE 1NDlCA1lNG TRANSMITTER 
REAL!/0 71- 11 TI- 774 TEMPERATURE tNOJCATING TRANSMITTER 
REALl/0 71-11 TI- 781 TEMPERATURE INDICATING TRANSMITTER 
REALl/0 71-11 TI- 782 TEMPERATURE JNDtCATING TRANSM11TER 
REAL!/0 71-11 TI- 783 TEMPERATURE INDICATING TRANSMlmR 
REALl/0 71-11 TI- 784 TEMPERATURE INDICATING TRANSMlffiR 
REALl/0 71-11 25C - 741 LIMIT SWITCH 
REALl/0 71-11 zso - 741 UMITSWITCH 
REALl/0 71-11 zsc - 742 UMITSWtrCH 

REALl/0 71-11 250 - 742 LIMITSWITCH 

REAll/0 71-11 zsc - 743 LIMIT SWITCH 
REALl/0 71-11 zso - 743 LIMIT SWITCH 
REALl/0 71-11 zsc - 744 UMITSWITCH 
REALl/0 71-11 zso - 744 UMITSWITCH 
REALl/0 71-11 zsc - 745 LIMIT SWITCH 
REALl/0 71-11 zso - 745 LIMITSWITCH 
REALl/0 71-11 25C - 746 LIMITSWITCH 
REAL!/0 71-11 250 - 746 LIMITSWITCH 
REALl/0 71-12 Zl- 701 MOTORIZED VALVE 
REAll/0 71-12 ZI - 702 MOTORIZED VALVE 
REAL!/0 71-12 21- 703 MOTORIZED VALVE 
REALl/0 71-12 21 • 704 MOTORIZED VALVE 
REALl/0 71-12 21 - 705 IMOTORIZEDVALVE 
REALl/0 71-12 21- 706 MOTORIZED VALVE 
REALl/0 71-12 21- 707 MOTORIZED VALVE 
REALl/0 71- 12 21- 708 MOTORIZED VALVE 
REALl/0 71-12 Zl - 709 MOTORIZED VALVE 
REALl/0 71-12 21- 710 MOTORIZED VALVE 
REALl/0 71-12 21 - 711 MOTORIZED VALVE 
REALl/0 71- 12 Zl- 721 MOTORIZED VALVE 
REALl/0 71- 12 21- 722 MOTORIZED VALVE 
REALl/0 71-12 -21- 723 MOTOR12EDVALVE 
REALl/0 71-12 Zl - 724 MOTORIZED VALVE 
REALl/0 71-12 21- 725 MOTORIZED VALVE 
REALl/0 71-12 21- 726 MOTORIZED VALVE 
REAll/0 71-12 Zl - 727 MOTORIZED VALVE 
REALl/0 71-12 ZI - 728 MOTORIZED VALVE 
REALl/0 71-12 ZI - 729 MOTORIZED VALVE 
REALl/0 71-12 Zl - 730 MOTORIZED VALVE 
REALl/0 71-12 ZI - 731 MOTORIZED VALVE 

REALl/0 71• 12 Fl• 791 FLOWMffiR 
REALl/0 71-12 51- 791 JOCKEY PUMP 
REALl/0 71-12 SI - 792 OUiYPUMP 
REALl/0 71-12 SI - 793 OU'tYPUMP 
REAL!/0 71-12 SI - 794 DU1YPUMP 
REALl/0 71-12 Fl - 795 FLOW METER 
REALl/0 71-12 Si - 795 DU'IYPUMP 
REALl/0 71-12 SI - 796 DU1YPUMP 
REALl/0 71-12 SI - 797 EMERGENCY PUMP 
REALl/0 71-12 ZC- 701 MOTORIZED VALVE 
REALl/0 71- 12 zc- 702 MOTORIZED VALVE 
REALl/0 71-12 ZC- 703 MOTORIZED VALVE 
REALl/0 71-12 ZC- 704 MOTORIZED VALVE 
REALl/0 71-12 2C - 705 MOTORIZED VALVE 
REALl/0 71-12 ZC- 706 MOTORIZED VALVE 

Pump Station 2 Power Reliabii!ty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

13300 Instrumentation and Control 

APPENDIX B -1/0 TAGGING LIST 

PRIMARY SERVICE MAIN DEVICE LOCATION 
AHU-115 ROOF 
AHU-125 ROOF 
AHU-125 ROOF 
AHU-125 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU-215 ROOF 
AHU-225 ROOF 
AHU-225 ROOF 
AHU-225 ROOF 
HTlOOP NORTH BUILDING 
LT LOOP NORTH BUILO!NG 
HT LOOP NORTH BUILDING 
LT LOOP NORTIH BUILDING 
HTLOOP SOUTH BUILDING 
LT LOOP SOUTH BUILDING 
HT LOOP SOUTIH BUILDING 
LT LOOP SOUTIH BUILDING 
LTWW HEX BYPASS ISO VLV VALVE 
LTWW HEX BYPASS ISO VLV VALVE 
lT \VW HEX BYPASS JS0 VLV VALVE 
lTWWHEX BYPASS ISOVLV VALVE 
lTWWHEXBYPASS ISOVLV VALVE 
lTWWHEXSYPASSJSOVLV VALVE 
HT WW HEX BYPASS ISO VLV VALVE 
HT WW HEX BYl'ASS ISO VLV VALVE 
HTWW HEX BYPASS ISOVLV VALVE 
HT WW HEX BYPASS ISO VLV VALVE 
HT WW HEX BYPASSISOVLV VALVE 
HT WW HEX BYPASS ISOVLV VALVE 
HT SUPPLY MANlFOlD ISO VLV NORTIHSIDE 
HT AIR HEXBYPASSVLV NORTH SIDE 
HT RETURN MANlfOLD ISO VLV NORTIHSIDE 
HTSUPPLYMANIFOLD!SOVlV NORTH SIDE 
HT AIR HEX SYPASS VLV NORTIH SIDE 
HT RETURN MANIFOLD ISO VLV NORTH SIDE 
LT SUPPLY MANIFOLD 150 VLV NORTH SIDE 
LTAIR HEXBYPASSVLV NORTIHSIDE 
LT NAT GAS ENG DECOUPLING FEED VLV NORTIHSIDE 
lT DJESEHNG DECOUPLING FEED VLV NORTH SIDE 
lT RETURN MANIFOLD ISO VLV NORTH SIDE 
HT SUPPLY MANIFOLD ISO VLV SOUTIHSIDE 
HT AIR HEX BYPASS VLV SOUTIH SIDE 
HT RETURN MANIFOLD ISO VLV SOUTH SIDE 
HT SUPPLY MANIFOLD !SO VLV SOUTIH SIDE 
HT AIR HEXBYPASSVLV SOUTH SIDE 
HT RETURN MANIFOLD ISO VLV SOUTIH SIDE 
LT SUPPLY MANIFOLD ISOVLV SOUTH SIDE 
LT AIR HEX BYPASS VLV SOUTHSIDE 
LT NAT GAS ENG DECOUPLING FEED VLV SOUTIHSID£ 
tT DIESEL ENG DECOUPLING FEED VLV SOUTIH SIDE 
LT RETURN MANIFOLD 150 VLV SOUTHSIDE 
LT COOLING CIRCULATION TBD 
LT COOUNG CIRCULATION NORTH BUILDING 
LT COOUNG C!RCULATION NORTH BUILDING 
LT COOLING C!RCULATION SOUTH BU!LlllNG .. 
lT COOLING CJRCULATION SOUTH BUILDING 
HT COOLING ORCULATION TBD 
HT COOLING ORCULATION NORTIH BUILDING 
HT COOLING ORCULATION NORTIH BUILDING 
HT COOLING ORCULATION SOUTIH BUILDING 
HT SUPPLY MANIFOLD JSO VLV NORTH SIDE 
HT AIR HEX BYPASS VLV NORTH SIDE 
HT RETURN MANIFOLD ISO VLV NORTIHSIDE 
HTSUPPLYMANlF0lD1SOVLV NORTIHSIDE 
HT AIR HEXSYPASSVLV NORTIH SIDE 
HT RETURN MANlfOLD ISO VLV NORTIHSIDE 

MAIN SYSTEM ASSOOATION 1/0TYPE P&lD DESCRIPTION 

EXHAUST FAN N0.8 DO RUN 
EXHAUSTFAN N0.5 00 RUN 
EXHAUST FAN N0.6 DO RUN 
EXHAUST FAN N0.7 DO RUN 
EXHAUST FAN N0.5 DO RUN 
EXHAUST FAN N0.6 DO RUN 
EXHAUSTFAN N0.7 00 RUN 
EXHAUST FAN N0.8 00 RUN 
EXHAUST FAN NO.S DO RUN 
EXHAUST FAN N0.6 DO RUN 
EXHAUST FAN N0.7 DO RUN 
GEN-110 Al HT COOLING TEMP 
GEN-110 Al LT COOLING TEMP 
GEN-120 Al HT COOLING TEMP 
GEN-120 Al LT COOLING TEMP 
GEN-210 Al HT COOLING TEMP 
GEN-210 Al lTCOOUNGTEMP 
GEN-220 Al HT COOLING TEMP 
GEN-220 Al LT COOLING TEMP 
COOLING SYSTEM DI VALVE CLOSED 

COOLING SYSTEM DI VALVE OPENED 
COOLING SYSTEM DI VALVE CLOSED 
COOLING SYSTEM DI VALVE OPENED 

COOLING SYSTEM DI VALVE CLOSED 
COOLING SYSTEM DI VALVE OPENED 
COOLING SYSTEM DI VALVE CLOSED 
COOLING SYSTEM DI VALVE OPENED 
COOLING SYSTEM DI I\IAL VE CLOSED 
COOL!~JG SYSTEM DI VALVE OPENED 
COOUNG SYSTEM DI VALVE CLOSED 
COOUNG SYSTEM DI VALVE OPENED 
COOLING SYSTEM Al VALVE POSIND 
COOLING S'fSTEM Al VALVE P051NO 
COOUNG SYSTEM Al VALVE POSIND 
COOLING SYSTEM Al VALVE POS IND 
COOLING SYSTEM Al VALVE POS IND 
COOLING SYSTEM Al VAL VE POS !ND 
COOLING S'/STEM Al VALVE POS IND 
COOL!NGS'fSTEM Al VALVE POS!ND 
COOLING SYSTEM Al VALVE POS IND 
COOLING SYSTEM Al VALVE POS !ND 
COOLING SYSTEM Al VAL VE POS !ND 
COOLING S'fSTEM Al VALVEPOS!ND 
COOLINGS'fSTEM Al VALVE POS !NO 
COOLING SYSTEM Al VALVE POSIND 
COOLING SYSTEM Al VALVE POS IND 
COOLING SYSTEM Al VALVEPOS1NO 
COOLING SYSTEM Al VAL VE POS lND 
COOLING SYSTEM Al VALVE POS!ND 
COOLING SYSTEM Al VALVE POS IND 
COOLING SYSTEM Al VALVE POS IND 
COOLING SYSTEM Al VALVE POS1NO 
COOLING SYSTEM Al VALVE POS !ND 
COOLING SYSTEM Al FLOW 
COOLING SYSTEM Al SPEED 
tOOUNG SYSTEM Al SPEED 
COOLING SYSTEM Al SPE!O 
COOLINGsYmM Al SPEED 
COOWJG SYSTEM Al FLOW 
COOLING SYSTEM Al SPEED 
COOLING SYSTEM Al SPEED 
COOLING SYSTEM Al SPEED 
COOUNG SYSTEM AO VALVE POSCMO 
COOLING SYSTEM AO VALVE POSCMD 
COOLING SYSTEM AJJ VALVE POSCMO 
COOLING SYSTEM AO VALVE POS CMD 
COOL!NG SYSTEM AO VALVE POS CMD 
COOUNG S'fSTEM AO VALVE POSCMD 
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DEVlCETYPE P&ID NO. TAG NO. SUF DEVICE DESCRlPTION 

REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REAll/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 

71-12 ZC- 707 MOTORIZEOVALVE 
71-12 zc- 708 MOTORIZED VALVE 
71-12 ZC- 709 MOTORIZED VALVE 
71-12 zc - 1W MOTORIZED VALVE 

71- 12 ZC- 711 MOTORIZED VALVE 
71-12 ZC- 721 MOTORIZED VALVE 
71- 12 zc- 712 MOTORJZEOVALVE 
71- 12 zc- 723 MOfORIZEOVALVE 

7!- 12 zc - 724 MOTORIZED VALVE 
71-12 zc- 725 MOTORIZED VALVE 
71-12 ZC- 726 MOTORIZED VALVE 

71- 12 ZC- 727 MOTORIZED VALVE 
71-12 zc- 723 MOTORIZED VALVE 
71-12 ZC- 729 MOTORIZED VALVE 
71-12 ZC- 730 MOTORIZED VALVE 
71-12 zc- 731 MOTORIZED VALVE 
71-12 SC- 791 JOCKEY PUMP 
71-12 SC - 792 DU1YPUMP 
71- 12 SC- 793 DUTY PUMP 
71-12 SC - 794 DUTY PUMP 
71-12 SC - 795 DUTY PUMP 
71- 12 SC- 796 DUlYPUMP 

71-12 SC - 797 EMERGENCY PUMP 
71-12 HS- 701 MOTORIZED VALVE 
71-12 HS - 702 MOTORIZED VALVE 
71-12 HS- 703 MOTORIZED VAL VE 
71- 12 HS- 704 MOTORIZED VALVE 
71-12 HS- 705 MOTORIZED VALVE 
71-12 HS- 705 MOTORIZED VALVE 
71- 12 HS- 707 MOTORIZEOVALVE 
71-12 HS- 708 MOTORIZED VALVE 
71-12 HS- 709 MOTORIZED VALVE 

71-12 HS- 7W MOTORIZED VALVE 
71-12 HS- 711 MOTORIZED VALVE 
71-12 HS- 721 MOTORIZED VAL VE 
71- 12 HS- rn. MOTORIZED VALVE 
71-12 HS- 723 MOTORIZED VALVE 
71-12 HS- 724 MOTORIZED VAL VE 
71-12 HS- 725 MOTORIZED VALVE 
71-12 HS- 726 MOTORIZED VALVE 
71-12 HS- 727 MOTORIZED VALVE 
71-12 HS- 728 MOTORIZED VALVE 
71-12 HS- 729 MOTORIZED VALVE 
71- 12 HS- 730 MOTORIZED VALVE 
71-12 HS- 731 MOTORIZED VAL VE 
71- 12 YA- 791 A JOCKEY PUMP 
71-12 HS- 791 JOCKEY PUMP 
71-12 JL- 791 JOCKEY PUMP 
7I-12 YA- 791 FLOW METER 
71-12 YL - 791 JOCKEY PUMP 
71-12 YA- 792 A DUTY PUMP 
71-12 HS- 792 DU1YPUMP 
71-12 JL- 792 DUlYPUMP 
71-12 YL- 792 DUTY PUMP 
71-12 YA- 793 A DUTY PUMP 
71-12 HS- 793 DUTY PUMP 
71-12 JL- 793 DU1YPUMP 
71-12 YL- 793 DUTY PUMP 
71-12 YA- 794 A DUTY PUMP 
71-12 HS- 794 DUTY PUMP 
71-12 JL- 794 DUTYPUMP 
71-12 YL- 794 DUTY PUMP 
71-12 YA- 795 A DUTY PUMP 
71-12 HS- 795 OUTYPUMP 
71- 12 JL- 795 DUTY PUMP 
71-12 YA- 795 FLOW METER 
71-12 YL- 795 OUlYPUMP 
71-12 YA- 795 A DU1YPUMP 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

13300 Instrumentation and Control 

APPENDIX B -1/0 TAGGING LIST 

PRIMARY SERVICE MAIN OEVtCE lOQ\TION 

LTSUPPLYMAN1FOLD1SOVLV NORTH SIDE 
LT AIR HEX BYPASS VLV NORTH SIDE 
LT NAT GAS ENG DECOUPLING FEED VLV NORTH SIDE 
lT DIESEL ENG DECOUPLING FEW VLV NORTH SIDE 
LT RETURN MANIFOLD ISO VLV NORTI-ISIDE 
HT SUPPLY MANIFOLD 150 VLV SOUTH SIDE 
HT AIR HEX BYPASS VLV SOUTHSIDE 

HT RETURN MANIFOLD 1SO VLV SOUTHSIDE 

HT SUPPLY MANtfOto ISO VLV SOUTHSIDE 

HT AlR HEXBYPASSVLV SOUTHSIDE 
HT RETURN MANIFOLD ISO VLV SOUTHSIDE 

LTSUPPLYMANlFOLD ISO VLV SOUTHSIDE 
tT A!RHEXBYPASSVLV SOUTHSIDE 
lT NAT GAS ENG DECOUPLING FEED VLV SOUTHSIDE 
LT DIESEL ENG DECOUPLING FEED V" SOUTHSIDE 
LT RETURN MANIFOLD ISO VLV SOUTHSIDE 
LT COOLING ORCULA110N NORTH BUILDING 
LT COOLING ORCULATION NORTH BUILDING 

lT COOLING ORCULATIOl'l SOUTH BUILDING 
LT COOLING CIRCULATION SOUTH BUILDING 
HT COOLING ORCULATJON NORTH BUILDING 
HT COOLING ORCULATION NORTH BUILDING 
HT COOLING ORCUJATION SOUTH BUILDING 
HT SUPPLY MANIFOLD ISO VLV NORTH SIDE 
HT AIR HEX BYPASS VLV NORTH SIDE 
HT RETURl'l MANIFOLD ISO VLV NORTH SIDE 
HT SUPPLY MANIFOLD ISO VLV NORTHSIDE 
HT AIR HEX BYPASSVLV NORTH SIDE 
HT RETURN MANIFOID ISO VLV NORTH SIDE 
LT SUPPLY MANIFOLD ISO VLV NORTH SIDE 
LT AIR HEX BYPASS VLV NORTI-ISIDE 
LT NAT GAS ENG DECOUPLING FEED VLV NORTH SIDE 
LT DIESEL ENG DECOUPLING FEED VLV NORTH SIDE 
LT RETURN MANIFOLD ISO VLV NORTH SIDE 
HT Sl!FPLY MANIFOLD ISO VLV SOUTHSIDE 
HT AIR HEX SYPASS VLV SOUTH SIDE 

HT RETURN MANIFOLD ISO VLV SOUTHSIDE 
HT SUPPLY MANIFOLD lSO VI:/ SOUTHSIDE 
HT AIR HEX BYPASS VLV SOUTH SIDE 
HT RETURN MANIFOLD ISO VLV SOUTHSIDE 
LT SUPPLY MANIFOLD ISO VLV SOUTHSIDE 
LT AIR HEXBY1'ASSVLV SOUTHSIDE 
lT NAT GAS ENG DECOUPLING FEED VLV SOUTHSIDE 
LT DIESEL ENG DECOUPLING FEED VLV SOUTHSIDE 
LT RETURN MANIFOLD lSO VLV SOUTHSIDE 
LT COOUNG CIRCULATION NORTH BUILDING 
LT COOLING CIRCULATION NORTH BUllOING 
lT COOLING QRCULATION NORTH BUILDING 

lT COOUNG ORCULA110N NORTH BUILDING 
LT COOLING CIRCULATION NORTH BUILDING 
LT COOLING CIRCULATION NORTH BUILDING 
LT COOLING ORCULAllON NORTH BUILDING 
LT COOLING CIRCULATION NORTH BUILDING 
LT COOLING CIRCULATION NORTH BUILDING 
LT COOLING CIRCULATION SOUTH BUILDING 
LT COOUNG CRCULATION SOUTH BUILDING 
lT COOUNG dRCULATION SOUTH BUILDING 
LT COOLING ORCULA110f4 SOUTH BUILDING 
LT COOLING CIRCULATION SOUTH BUILDING 
LT COOLING CIRCULATION SOUTH BUILDING 
LT COOLING CRCULATION SOUTH BUILDING 
LT COOLING CRCULATION SOUTH BUILDING 
HT COOLING QRCULATJON NORTH BUILDING 
HT COOLING ORCULATJON NORTH BUILDING 
HT COOLING ORCULATION NORTH BUILDING 
HT COOLING CRCULATION NORTH BUILDING 
HT COOLING dRCUlATION NORTH BUILDING 
HT COOLING ORCULATION NORTI-1 BUILDING 

MAIN SYSTEM ASSOOATION 1/0TYPE P&!D DESCRIPTfON 

COOLING SYSTEM AO VALVE POSCMO 
COOLING SYSTEM AO VALVE POS CMO 

COOLING SYSTEM AO VALVEPOSCMD 

COOLING SYSTEM AO VAL VE PCS CMD 

COOLING SYSTEM AO VALVE POS CMD 

COOLING SYSTEM AO VALVE POS CMD 

COOUNG SYSTEM AO VALVE POSCMD 

COOUNG SYSTEM AO VALVE POS CMD 

COOUNG SYSTEM AO VALVE PO$ CMO 

COOLING SYSTEM AO VALVE POSCMD 
COOLlNG SYSTEM AO VALVE POS CMD 

COOLING SYSTEM AO VALVE PO$ CMD 

COOLING SYSTEM AO VALVEPOSCMD 
COOLING SYST!cM AO VALVE POS CMD 
COOLING SYSTEM AO VALVE POSCMD 

COOLING SYSTEM AO VALVE POS CMD 
COOLlNG SYSTEM AO SPEEDCMD 

COOLING SYSTEM AO S!'EEDCMD 
COOLING SYSTEM AO SPEEDCMD 

COOLlNG SYSTEM AO SPEEDCMO 

COOUNG SYSTEM AO SPEEDCMD 
COOllNG SYSTEM AO S!'EEDCMD 
COOLING SYSTEM AO SPEEOCMD 
COOLING SYSTEM DI REMOTE 
COOLli'IG SYSTEM DI REMOTE 
COOLlNG SYSTEM DI REMOTE 
COOllNG SYSTEM DI REMOTE 
COOLING SYSTEM DI REMOTE 
COOLING SYSTEM DI REMOTE 
COOLING SYSTEM DI REMOTE 
COOLING SYSTEM DI REMOTE 

COOLING SYSTEM DI REMOTE 
COOLING SYSTEM Dl REMOTE 
COOLING SYSTEM DI REMOTE 
COOLING SYSTEM DI REMOTE 

COOUNG SYSTEM D1 REMOTE 

COOLING SYSTEM DI REMOTE 
COOUNG SYSTEM DI REMOTE 
COOLING SYSTEM DI REMOTE 
COOLING SYSTEM DI REMOTE 
COOLING SYSTEM DI REMOTE 
COOLING SYSTEM DI REMOTE 
CODLING SYSTEM DI REMOTE 
COOLING SYSTEM DI REMOTE 
COOLING SYSTEM 01 REMOTE 
COOLING SYSTEM DI PUMPFAI!. 
COOLING SYSTEM DI REMOTE 
COOLING SYSTEM DI CONTROL POIN<R ON 
COOLING SYSTEM DI TROUBLE ALARM 

COOLING SYSTEM DI RUNNING 
COOLING SYSTEM DI PUMPFAIL 
COOLING SYSTEM DI REMOTE 
COOLING SYSTEM DI CONTROLPOWEROl'l 
COOLlNG SYSTEM DI RUNNING 
COOUNG SYSTEM DI PUMP FAIL 
COOLING SYSTEM DI REMOTE 
COOLING SYSTEM DI CONTROL POWER ON 
COOLING SYSTEM DI RUNNING 
COOUNG SYSTEM DI PUMP FAIL 
COOLING SYSTEM DI REMOTE 
COOLlNG SYSTEM DI CONTROL POWER ON 
COOLING SYSTEM DI RUNNING 
COOLING SYSTEM DI PUMP FAil 
COOLlNG SYSTEM DI REMOTE 
COOLING SYSTEM DI CONTROL POWER ON 
COOLING SYSTEM DI TROUBLE ALARM 
COOLING SYSTEM DI RUNNING 
COOLING SYSTEM 01 PUMP FAil 
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DEVlCflYPE IP&!D NO. TAG NO. SUF OEVICE DESCRIPTION 

REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALI/D 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REAL 1/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REAll/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALJ/0 
REALl/0 

71-12 HS· 796 DUiYPUMP 
71-12 JL- 796 DUTYPUMP 
71-12 Yl- 795 OU1YPUMP 
71-12 YA· 797 A EMERGENCY PUMP 
71-12 HS· 797 EMERGENCY PUMP 
71-12 JL· 797 EMERGENCY PUMP 
71-12 YL - 797 EMERGENCY PU MP 
71-12 HS- 791 JOCKEY PUMP 
71- 12 HS- 791 JOCKEY PUMP 
71-12 HS- 792 DUTY PUMP 
71-12 HS· 792 DUTY PUMP 
71- 12 HS· 793 DUTYPUMP 
71- 12 HS· 793 OUTYPUMP 
71-12 HS- 794 DUTY PUMP 
71-12 HS- 794 DUTY PUMP 
71-12 HS- 795 DUTYPUMP 
71- 12 HS- 795 DUTY:PUMP 
il-12 HS - 796 DUTY PUMP 
71-12 HS- 796 DU1YPUMP 
71- 12 HS- 797 EMERGENCY PUMP 
71-12 HS· 797 EMERGENCY PUMP 
71-13 LI- 347 WASTE LUBE OIL TANK 
71-13 LAH - 347 A WASTE LUBEOIL TANK 
71-13 LAH - 347 WASTE LUBE OIL TANK 
71-13 LAH • 331 GEN-110 WASTE PUMP CONTROL PANEL 
71-13 LAH • 332 GEN-120 WASTE PUMP CONTROL PANEL 
71-13 LAH • 333 GEN-210 WASTE PUMP CONTROL PANEL 
71-13 LAH - 334 GEN-220 WASTE PUMP CONTROL PANEL 
71-14 Fl- 315 FLOWMffiR 
71-14 LI- 315 LEVEL 
71- 14 Fl· 316 FLOW METER 
71-14 LI· 316 LEVEL 
71-14 SC - 321 LUBE OIL SYSTEM CONTROLPANEl 
71-14 SC· 322 LUBE OIL SYSITM CONTROLPANEl 
71-14 LI· 345 LEVEL TRANSDUCER 
71-14 LI- 346 LEVEl TRANSDUCER 
71-14 LI. 321 LUBE OIL SYSTEM CONTROL PANEl 
71-14 SI - 321 LUBE OIL SYSTEM CONTROL PANEl 
71-14 XI- 321 LUBE OIL SYSTEM CONTROLPANEl 
71-14 LI· 322 LUBE OIL SYSTEM CONTROL PANEL 
71. 14 SI· 322 LUBE OIL SYSTEM CONTROL PANEl 
71- 14 XI- 322 LUBE OIL SYSTEM CONTROL PANEL 
71-14 SC· 335 LUBE OIL PUMP 
71-14 SC- 336 LUBE OIL PUMP 
71-14 fAH • 315 fLOWSWITCH 
71-14 fAH • 316 FLOW SWITCH 
71-14 HS- 321 A LUBE OIL SYSTEM CONTROL PANEl 
71-14 HS- 321 C LUBE OIL SYSTEM CONTROL PANEl 
71- 14 HS- 321 D LUBE OIL SYSTEM CONTROL PANEL 
71-14 HS· 321 f LUBE Oil SYSTEM CONTROLPANEl 
71-14 HS- 321 G LUBE Oil SYSTEM CONTROL PANEL 
71-14 HS- 322 A LUBE OIL SYSTEM CONTROL PANEL 
71-114 HS- 322 C LUBE OIL SYSTEM CONTROL PANEl 
71. 14 HS· 322 D LUBE OIL SYSTEM CONTROL PANEL 
71.14 HS- 322 f LUBE OIL SYSTEM CONTROL PAN El 
71-14 HS· 322 G LUBE Oil SYSTEM CONTROlPANEl 
71-14 HS- 335 A LUBE OIL PUMP 
71-14 YS- 335 LUBE OIL PUMP 
71-14 HS· 336 A LUBE OIL PUMP 
71-14 YS. 336 LUBE OIL PUMP 
71-14 LAH • 345 A LEVEL SWITCH 
71-14 ZLC • 345 A POSITION SWITCH 
71-14 LAH - 345 B LEVEL SWITCH 
71-14 ZLC • 345 B POSITION SWITCH 
71- 14 LAH • 346 A LEVEL SWITCH 
71-14 ZLC • 346 A POSITION SWITCH 
71-14 LAH • 346 B LEVEL SWITCH 
71-14 ZLC - 346 B POSITION SWITCH 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

13300 Instrumentation and Control 

APPENDIX B -1/0 TAGGING LIST 

PRIMARY SERVICE MAlN DEVICElOCATION 
HT COO UNG ORCUlATION NORTH BUILDING 
HT COOLING ORCLilATION NORTH BUILDING 
HT COOUNG ORCUtATION NORTH BUILDING 

HTCOOLINGORCUlATION SOUTH BUILDING 
HT COOLING ORCUlATION SOUTH BUJlDING 

HTCOOUNG ORCUlATION SOUTH BUILDING 

HT COOLING ORCUlATION SOUTH BUILDING 
LT COOLING ORCUlATION NORTH BUILDING 
LT COOLING ORCULATION NORTH BUILDING 
lT COOLING CIRCULATION NORTH BUILDING 
lT COOLING ORCUlATION NORTH BUILDING 
LT COOLING ORCULATION SOUTH BUILDING 
tT COOLING CIRCULATION SOUTH BUILDING 

LT COOLING CIRCULATION SOUTH BUILDING 
lT COOLING CIRCULATION SOUTH BUILDING 
HT COOUNG ORCULATION NORTH BUILDING 
HT COOLING ORCULA TION NORTH SU flDING 
HT COOLING ORCULATION NORTH BUILDING 
HT COOLING OSCULATION NORTH BUILDING 
HT COOUNG ORCULATJON SOUTH BUILDING 
HT COOLING ORCULATION SOUTH BUILDING 
WASTE LUBEOILSTORAGETANK fUEL/OIL STORAGE AREA 
WASTE LUBEOILSTORAGETANK FUEL/OIL STORAGE AREA 
WASTE LUBEOILSTORAGETANK fUEL/OILSTORAGEAREA 
WASTE LUBE OIL FUEL/OIL STORAGE AREA 
WASTE LUBE Oil FUEL/OIL STORAGE AREA 
WASTE LUBE Oil FUEL/OIL STORAGE AREA 
WASTE LUBE OIL FUEL/OILSTORAGEAREA 
LUBE OIL NORTH BUILDING 
LUSEOILDAYTANK LUBE OIL 
lUBEOll SOUTH BUILDING 
LUBE OIL DAYTANK SOUTH BUILDING 
LUBE Oil NORTH BUILDING 
lUBEOIL SOUTH BUILDING 
LUBE OIL fUH/OlL STORAGE AREA 
LUBE OIL FUEL/OIL STORAGE AREA 
LUBE OIL NORTH BUILDING 
LUBE O!L NORTH BUILDING 
LUBEO!L NORTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE Oil fUEL/OILSTOMGE AREA 
LUBE OIL FUEL/OIL STORAGE AREA 
LUBE OIL DAYTANK NORTH BUILDING 
LUBE OIL DAY TANK SOUTH BUILDING 
LUBE OIL NORTH BUILDING 
LUBE OIL NORTH BUILDING 
LUBEO!L NORTH BUILDING 
LUBE OIL NORTH BUILDING 
lUBEOfl NORTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE OIL FUEL/OIL STORAGE AREA 
lUBEOIL FUEl/OILSTORAGE AREA 
LUBE OIL FUEL/OIL STORAGE AREA 
LUBE OIL FUEL/OIL STORAGE AREA 
lUBEOIL FUEL/OILSTORAGEAREA 
LUBE OIL FUEL/OIL STORAGE AREA 
LUBE Oil FUEL/OILSTOMGEAREA 
LUBE OIL fUEL/Oll STORAGE AREA 
lUBEOIL FUEL/Oil STORAGE AREA 
LUBE OIL FUEL/OIL STORAGE AREA 
LUBE OIL fUEL/OILSTORAGEAREA 
LUBE OIL fUEl/OIL STORAGE AREA 

MAIN SYSTEM ASSOCIATION 
COOLING SYSTEM 
COOUNG SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 
COOUNG SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 

COOLING SYSTEM 
COOLING SYSITM 
COOLING SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 
COOLING SYSITM 
COOLING SYSTEM 
COOLING SYSTEM 
WASTElUBE OIL 
WASTE LUBE OIL 

WASTE LUBE OIL 
WASTE lUBE OIL PUMP 
WASTElUBE OIL PUMP 
WASTElUBEOilPUMP 
WASTE LUBE OIL PUMP 
NAT GAS ENGINE SUPPLY LUSE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE Oil 
DIESELENGINE SUPPLY LUBE OIL 
SUPPLYLUBE OIL 
SUPPLYLUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE Oil 
SUPPLY LUBE OIL 
SUPPLY LUBE OIL 
SUPPLY LUBE OIL 
SUPPLY LUBE OIL 
SUPPLYLUBE OIL 
SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE Oil 
DIESEL ENGINE SUPPLY LUBE Oil 
NAT GAS ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
SUPPLY LUBE OIL 
SUPPLY LUBE OIL 
SUPPl.YlUBEOIL 
SUPPLY LUBE Oil 
SUPPLYLUBE OIL 
SUPPLY LUBE OIL 
SUPPLY LUBE OIL 
SUPPLYLUBE OIL 
SUPPLY LUBE OIL 
SUPPLYLUBEOIL 
NAT GAS ENGINE SUPPlY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE Oil 
NAT GAS ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE Oil 
DIESEL ENGINE SUPPLY LUBE Oil 
DIESEL ENGINE SUPPLY LUBE Oil 

1/0 TYPE P&ID DESCRIPTION 
DI REMOTE 
DI CONTROL POWER ON 
DI RUNNING 
DI PUMP FAIL 
DI REMOTE 
DI CONTROL POWER ON 
DI RUNNING 
DO RUN 
DO RESET 
DO RUN 
DO RESET 
DO RUN 
DO RESET 

DO RUN 
DO RESET 
DO RUN 
DO RESET 
DO · RUN 

DO RESET 
DO RUN 
DO RESET 
Al TANK LEVEL 
DI TANK LEAK 
DI TANK LEVEL HIGH 
00 LEVELALARM HIGH 
DO LEVEL ALARM HIGH 
DO LEVELALARM HIGH 
DO LEVEL ALARM HIGH 
Al FLOW P.ATE IND 
Al TANK LEVEL 
Al FLOW RATE IND 
Al TANK LEVEL 
Al SPEED COMMAND 
Al SPEED COMMAND 
Al TANK LEVEL 
Al TANK LEVEL 
AO TANK LEVEL 
AO SPEED INDICATION 
AO GALLONS DISPENSED 
AO TANK LEVEL 
AO SPEED INDICATION 
AO GALLONS DISPENSED 
AO SPEED COMMAND 
AO SPEED COMMAND 
DI FLOW ALARM HIGH 
DI FLOW ALARM HIGH 
DI OPEN SLOW FILLGRAVITYVALVE5 
DI LUBE OIL SYSTEM SS NATIJRAL GAS/DIESEL 
DI PUMP DISCHARGE SSENGINE/DAY TANK 
DI GALLONS DISPENSED/ SYSTEM RESET 
DI RUN LUBE OIL PUMP 
DI OPEN SLOW FILL GRAVITY VALVES 
DI LUBE OIL SYSTEM SSNATIJRALGAS/DIESEL 
DI PUMP DISCHARGE SS ENGINE/DAY TANK 
01 GALLONS DISPENSED/ SYSTEM RESET 
DI RUN LUBE OIL PUMP 
DI REMOTE 
DI VFDFAIL 
DI REMOTE 
DI VFDFA!l 
DI TANK LEVEL HIGH 
DI PUMP NOT HIGH PRESS 
DI TANKLEAK 
DI TANK VALVE CLOSED 
DI TANK LEVEL HIGH 
DI PUMP NOT HIGH PRESS 
DI TANK LEAK 
DI TANK VALVE CLOSED 
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DEV[CElYPE P&ID JNO. TAG NO. SUF DEVICE DESCRIPTION 

REAll/0 
REALl/0 
REALl/0 
REALl/0 
REAll/0 
REAll/0 
REALl/0 
REAL 1/0 
REAll/0 
REAll/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REAll/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REAll/0 
REAll/0 
REAll/0 
REALl/0 
REALl/0 
REAll/0 
REAll/0 
REAll/0 
REALl/0 

REALl/0 
REALl/0 
REAll/0 
REALl/0 
REALl/0 
REAll/0 
REAll/0 
REAll/0 
REAll/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REAll/0 
REAll/0 
REAll/0 
REALl/0 
REALl/0 
REALl/0 
REAll/0 
REAll/0 
REAll/0 
REALl/0 
REALl/0 
REAll/0 
REAll/0 
REALl/0 
REALl/0 
REAll/0 
REAll/0 
REAll/0 

71- 14 HS· 315 A MOTORIZED VALVE 
71-14 HS- 315 B MOTORIZED VALVE 
71-14 HS - 315 C MOTORIZED VALVE 
71-14 HS· 315 D MOTORIZED VALVE 
71- 14 HS- 315 E MOTORIZED VALVE 
71-14 HS - 315 F MOTORIZED VALVE 
71-14 HS· 315 G MOTORIZED VALVE 
71-14 HS· 315 H MOTORIZED VALVE 
71-14 HS- 315 I MOTORIZED VALVE 

71-14 HS- 315 J MOTORIZED VALVE 
71-14 HS- 315 K MOTORIZEOVALVE 
71- 14 HS- 315 L MOTORIZED VALVE 
71- 14 HS- 316 A MOTORIZED VALVE 
71-14 HS- 316 B MOTORIZED VALVE 
71- 14 HS- 316 C MOTORIZED VALVE 
71- 14 HS- 316 0 MOTORIZED VALVE 
71- 14 HS- 316 E MOTORIZED VALVE 
71-14 HS- 316 F MOTORIZED VALVE 
71-14 HS- 316 G MOTORIZED VALVE 
71-14 HS- 316 H MOTORIZED VALVE 
71-14 HS- 316 I MOTORIZED VALVE 
71-14 HS- 316 J MOTORIZED VALVE 
71·14 HS- 316 K MOTORIZED VALVE 
71-14 HS· 316 l MOTORIZED VALVE 
71-14 HS- 321 Ll/BE Oll SYSTEM CONTROL PANEL 
71- 14 HS- 322 lUBE OIL SYSTEM CONTROL PANEL 
71- 14 HS- 335 LUBE OIL PUMP 
71-14 HS- 336 LUBE OIL PUMP 
71. lS YA - 002 A BREAKER TRIPPED 
71-15 zsc - 002 A BREAK£R POSITION 
71-15 zso - 002 A BREAKER POSITION 
71-15 YA - 002 B BREAKER TRIPPED 
71-15 zsc - 002 B BREAKER POSITION 
71-15 zso - 002 B BREAKER POSITION 
71- lS YA - 002 C BREAKER TR1PPED 
71-llS zsc - 002 C BREAKER POSITION 
71- 15 zso - 002 C BREAKER POSITION 
71-15 YA- 002 D BREAKER TRIPPED 
71- 15 zsc - 002 D BREAKfR POSITION 
71-15 zso - 002 D BREAKER POSITION 
71-15 YA· 002 E BREAKER TRIPPED 
71-15 zsc - 002 E BREAKER POSIT!ON 
71-15 zso - 002 E BREAKER POSITION 
71-15 HS - 002 K LOCAl CONTROL 
71-15 HS· 002 l LOCAL CONTROL 
71-15 HS· 002 M LOCAL CONTROL 
71-15 HS· 002 N LOCAL CONTROL 
71-15 HS - 002 0 LOCAL CONTROL 
71- 15 SAH - 071 CARBON MONOXIDE DETECTOR 
71-15 SAH • 072 COMBUSTIBLE GAS DETECTOR 
71-15 SAH • 073 SMOKE DETECTOR 
71-15 SAH • 075 CARBON MONOXIDE DmCTOR 
71- 15 SAH -076 COMBUSTIBLE GAS DETECTOR 
71-15 SAH • 077 SMOKE DETECTOR 
71-15 zsc • 090 A llMITSWITCH 
71-15 zsc - 090 B LIMIT SWITCH 
71-15 zsc - 090 C LIMIT SWITCH 
71-15 zsc - 090 D UMITSWITCH 
71-15 zsc - 090 E LIMITSWITCH 
71- 1S zsc - 090 f LIMIT SWITCH 
71-15 zsc - 090 G UMITS\.VITCH 
71· 15 SAH -171 CARBON MONOXlDE DETECTOR 
71-15 SAH • 172 COMBUSTIBLE GAS omCTOR 
71-15 SAH -173 SMOKE DETECTOR 
71-15 SAH - 271 CARBON MONOXIDE DETECTOR 
71-15 SAH -272 COMBUSTIBLE GAS DETECTOR 
71-15 SAH -273 SMOKE DETECTOR 
71-15 SAH - 373 SMOKE DETECTOR 

Pump Station 2 Power Reliabiilty and Surge Protection 
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13300 Instrumentation and Control 

APPENDIX B -1/0 TAGGING LIST 

PRlMARY SERVICE MAIN DEVICElOCATION 

LUBE OIL NORTH BUILDING 
LUBE OIL NORTH BUILDING 
tUBEOIL NORTH BUILDING 
lUBEOIL NORTH BUILD!NG 

LUBE OIL NORTH BUILDING 
LUBEOlL NORTH BUILDING 
LUBE OIL NORTH BUILDING 
LUBEOJL NORTH BUllOING 

LUBE OIL NORTH BUILDING 

lUBEOIL NORTH BUILDING 
lUSEOIL NORTH BUILDING 
LUBE01L NORTH BUllDlNG 
lUBEOIL SOUTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE Oil SOUTH BUILDING 
LUBEO!L SOUTH BUILDING 
lUBEOIL SOUTH BUllOING 
lUBEOIL SOUTH BUltOING 
LUBE OIL SOUTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE Oil SOUTH BUILDING 
lUBEOll SOUTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE OIL NORTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE OIL FUEL/OIL STORAGE AREA 
lUBEOIL FUEl/OILSTORAGEAREA 
BREAKER M-112 USS-2 
BREAKER M-112 USS-2 
BREAKER M-112 USS-2 
BREAKER M-222 USS-2 
BREAKER M-222 USS-2 
BREAK£R M-222 USS-2 
BREAKER M-012 USS-2 
BREAK£R M-012 USS-2 
BREAKER M-012 USS-2 
BREAKER M-022 USS-2 
BREAKER M-022 USS-2 
BREAKER M-022 USS-2 
BREAKER M-002 USS-2 
BREAKER M-002 USS·2 
BREAKER M-002 USS-2 
BREAKER M-112 USS-2 
BREAKER M-222 USS-2 

BREAKER M-012 USS-2 
BREAK£R M-022 USS-2 
BREAKER M-002 USS-2 
ELECTRICAl 8U{lD!NG ELECTRICAL BUILDING 
ElECTRICALBUllDlNG ELECTRICAL BUILDING 
ELECTRICAl 8UllD1NG ELECTRICAL BUllDlNG 
CONTROL ROOM CONTROL ROOM 
CONTROL ROOM CONTROL ROOM 
CONlROL ROOM CONTROL ROOM 
NORTH BUILDING NORTH BUILDING 
NORTH BUILDING NORTH BUILDING 
NORTH SUILDING NORTH BUILDING 
NORTH BUILD!t-lG NORTH BUILDING 
SOUTH BUILDING SOUTH BUllOJNG 
SOUTH BUILDING SOUTH BUILDING 
SOUTH BUILDING SOUTH BUILDING 
NORTH BUILDING NORTH BUILDING 
NORTH BUILDING NORTH BUILDING 
NORTH BUILDING NORTH BUILDING 
SOUTH BUllOING SOUTH BUILDING 
SOUTH Bli!LOING SOUTH BUILDING 
SOUTH BUILDING SOUTH BUILDING 
FUEL OIL STORAGE FUEL Oil STORAGE 

MAIN svmM ASSOCIATION 
NAT GAS ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE DIL 
NAT GAS ENGINE SUPPLY LUBE Oil 
NAT GAS ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE Oil 
NAT GAS ENGfNE SUPPlY LUBE OIL 
NAT GAS ENGINE SUPPLYLUBE Oil 
NAT GAS ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUSE OIL 
NAT GAS ENGINE SUPPLY LUBE Oil 
DIESEL ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
DlESELENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE Oil 
DIESEL ENGINE SUPPLY LUBE Oil 
DIESEL ENGINE SUPPLY LUBE Oil 
DIESEL ENGINE SUPPLY LUBE OIL 
OIESElENGINESUPPlY LUBE OIL 
DIESEL ENGINE SUPPLY LUSE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
SUPPLY LUBE Oil 
SUPPLYLUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE Oil 
48DVAC 
480VAC 
480VAC 
48DVAC 
48DVAC 
48DVAC 
480VAC 
4BOVAC 
4SOVAC 
480VAC 
48DVAC 
480VAC 
4BOVAC 
480VAC 
48DVAC 
48DVAC 
480VAC 
4BDVAC 
4BOVAC 
48DVAC 
UfE SAFETY 
LIFE SAFETY 
UH: SAFETY 
UFESAFETY 
UfESAFETY 
UFESAFETY 
DOOR SWITCHES 
DOOR SWITCHES 
DOOR SWITCHES 
DOOR SWITCHES 
DOOR SWITCHES 
DOOR SWITCHES 
DOOR SWITCHES 
Liff SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
l!FESAFETY 
LIFE SAFETY 

1/0TYPE P&ID DESCRIPTION 
DO OPEN VALVE 
DO CLOSE VALVE 
DO OPEN VALVE 
DO CLOSE VALVE 
DO OPEN VALVE 
DO CLOSE VALVE 
DO OPEN VALVE 
DO CLOSE VALVE 
00 OPEN VALVE 
DO CLOSE VALVE 
DO OPENVAlVE 
DO ClOSEVALVE 
00 OPENVALVE 
DO CLOSE VALVE 
DO OPEN VALVE 
DO CLOSE VALVE 
DO OPEN VALVE 
DO CLOSE VALVE 
DO OPEN VALVE 
DO ClOSEVALVE 
DO OPEN VALVE 
DO ClOSEVALVE 
DO OPENVALVE 
DO CLOSE VALVE 
DO SYSTEM ALARM 
DO SYSTEM ALARM 
DO PUMP RUN 
00 PUMP RUN 
DI BREAKER TRIPPED 
DI BREAK£R CLOSED 
DI BREAK£R OPENED 
DI BREAKER TRIPPED 
DI BREAK£R CLOSED 
01 BREAKER OPENED 
01 BREAKER TRIPPED 
DI BREAKER CLOSEO 
DI BREAKER OPENED 
DI BREAK£R TRIPPED 
DI BREAKER CLOSED 
DI BREAKER OPENED 
DI BREAKER TRIPPED 
DI BREAKER CLOSED 
DI BREAKER OPENED 
DI LOCAL CONTROL 
DI lOCALCONTROl 
DI lOCAl CONTROL 
DI LOCAL CONTROL 
DI LOCAL CONTROL 
DI CARBON MONOXIDE HIGH ALARM 
DI LEL HIGH ALARM 
DI SMOKEALARM 
01 CARBON MONOXIDE HIGH ALARM 
DI lEl HIGH ALARM 
DI SMOKE ALARM 
DI DOORClOSED 
DI DOOR CLOSED 
DI DOORClOSED 
DI DOOR CLOSED 
DI DOOR CLOSED 
DI DOOR CLOSED 
DI DOOR CLOSED 
DI CARBON MONOXIDE HIGH ALARM 
DI lEl HIGH ALARM 
DI SMOKE ALARM 
DI CARBON MONOXIDE HIGH ALARM 
DI LEL HIGH ALARM 
DI SMOK£ALARM 
DI SMOK£ALARM 
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DEV1CE1YPE P&ID NO. TAG NO. SUF OEV!CE DESCRIPTION 

REALl/0 71-15 YA· 3001 A 52 BREAKER 

REALl/0 71- 15 YA- 3001 B FEEDER MANAGcMENT RElAY 

REALl/0 71- 15 HS- 3001 C 52 BREAKER 

REALl/0 71-15 HS- 3001 D 52 BREAKER 

REALl/0 71-15 YA- 3001 52 BREAKER 

REALl/0 71- 15 ZLC - 3001 52 BREAKER 
REALl/0 71· 15 ZLO • 3001 52 BREAKER 
REALl/0 71- 15 YA· 3100 A 52 BREAKER 
REALl/0 71- lS YA- 3100 B FEEDER MANAGEMENT RELAY 
REALl/0 71• 15 HS- 3100 C 52 BREAKER 

REALl/0 71-15 HS- 3100 D 52 BREAKER 

REALl/0 71-15 YA- 3100 52 BREAKER 
REALl/0 71• 15 ZLC • 3100 S2 BREAKER 
REALl/0 71-15 ZLO - 3100 52 BREAKER 
REALl/0 71- 15 YA- 3101 A 52 BREAKER 

REALl/0 71-15 YA- 3101 B FEEDER MANAGEMENT RELAY 

REALl/0 71-15 HS- 3101 C 52 BREAKER 

REALl/0 71-15 HS- 3101 D 52 BREAKER 
REALl/0 71-15 YA- 3101 52BREAKER 
REALl/0 71-15 ZLC • 3101 52 BREAKER 
REALl/0 71-15 ZLO • 3101 52 BREAKER 
REALl/0 71-15 YA· 3112 A 52BREAKER 
REALl/0 71-15 YA- 3112 B fEEDERMANAGEMENTRElAY 

REALl/0 71-15 HS· 3112 C 52 BREAKER 
REAL!/0 71-15 HS· 3112 D 52 BREAKER 
REALl/0 7~ 15 YA- 3112 52 BREAKER 

REALl/0 71-15 ZlC - 3112 52 BREAKER 
REALl/0 71-15 ZLO - 3112 52 BREAKER 
REAll/0 71-15 YA· 3114 A 52 BREAKER 

REALl/0 71- 15 YA· 3114 B FEEDER MANAGEMENT RELAY 
REALl/0 71- 15 HS- 3114 C 52BREAKER 
REALl/0 71-15 HS· 3114 0 52 BREAKER 

REALl/0 71-15 YA- 3114 52 BREAKER 
REALl/0 7!-15 Zl.C - 3114 52 BREAKER 
REALl/0 71-15 ZLO • 3114 52 BREAKER 
REALl/0 71-15 YA- 3200 A 52 BREAKER 
REALl/0 71-15 YA- 3200 B FEEDER MANAGEMENT RElAY 
REALl/0 71-15 HS- 3200 C 52 BREAKER 
REALl/0 71-15 HS- 3200 0 52 BREAKER 
REALl/0 71-15 YA- 3200 52 BREAKER 
REALl/0 71- 15 ZLC - 3200 52 BREAKER 
REALl/0 71- 15 ZLO • 3200 52 BREAKER 
REALl/0 71-15 YA- 3201 A 52 BREAKER 
REALl/0 71-15 YA- 3201 B FEEDER MANAGEMENT RELAY 
REALl/0 71-15 HS· 3201 C 52 BREAKER 
REALl/0 71-15 HS- 3201 0 52 BREAKER 

REALl/0 71-15 YA- 3201 S2BREAKER 
REALl/0 71-15 Zl.C • 3201 52 BREAKER 
REALl/0 71-15 ZLO • 3201 52 BREAKER 
REALl/0 71- 15 YA· 3222 A 52 BREAKER 
REALl/0 71-15 YA- 3222 8 FEEDER MANAGEMENT RElAY 
REALl/0 71-15 HS- 3222 C 52 BREAKER 
REALl/0 71-15 HS- 3222 0 52 BREAKER 
REALl/0 71-15 YA· 3222 52 BREAKER 
REALl/0 71-15 ZLC • 3222 52 BREAKER 
REALl/0 71-15 ZLO - 3222 S2BREAKER 
REALl/0 71-15 YA- 3223 A 52 BREAKER 
REAL!/0 71- 15 YA- 3223 B FEEDER MANAGEMENT RELAY 
REALl/0 71-15 HS· 3223 C 52 BREAKER 
REALl/0 71-15 HS· 3223 0 52 BREAKER 
REALl/0 71-15 YA- 3223 52 BREAKER 
REALl/0 71-15 ZLC - 3223 52 BREAKER 
REALl/0 71-15 ZLO - 3223 52 BREAKER 
REAL!/0 71-15 HS· 002 A OPEN BREAKER 
REALl/0 71-15 HS· 002 B OPEN BREAKER 
REALl/0 71-15 HS - 002 C OPEN BREAKER 
REALl/0 71-15 HS - 002 D OPEN BREAKER 
REALl/0 71-15 HS - 002 E OPEN BREAKER 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

13300 Instrumentation and Control 

APPENDIX B -1/0 TAGGING LIST 

PRfMARY SERVICE MAIN DEV!CE LOCATION 
MAINTIE SWITCHGEAR N0.3 

MAINTIE SWITCHGEAR N0.3 

MAINTIE SWITCHGEAR N0.3 
MAINTIE SWITCHGEAR N03 
MAtNTIE SWITCHGEAR N0.3 

MA!NTIE SWITCHGEAR N0.3 
MAIN TIE SWITCHGEAR N0.3 

NORTH TIE SWITCHGEAR N0.3 
NORTH TIE SWITCHGEAR N0.3 
NORTH TIE SWITCHGEAR N0.3 
NORTH TIE SWITCHGEAR N0.3 

NORTH TIE SWITCHGEAR N0.3 

NORTH TIE SWITCHGEAR N0.3 

NORTHTIE SWITCHGEAR N0.3 
NORTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
NORTH SECTION LOAO BANK FEED SWITCHGEAR N0.3 
NORTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
NORTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
NORTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
NORTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
NORTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
SWG-1 SPACE 12 FEED SWITCHGEAR N0.3 
SWG-1 SPACE 12 FEED SWITCHGEAR N0.3 

SWG-1SPACE 12 FEED SWITCHGEAR N0.3 
SWG-lSPACE 12 FEED SWITCHGEAR N0.3 
SWG-1SPACE 12FEED SWITCHGEARN0.3 
SWG-1 SPACE 12FEEO SWITCHGEAR N0.3 
SWG-1 SPACE 12 FEED SWITCHGEAR N0.3 
SWG~l SPACE 14 fEEO SWITCHGEAR N0.3 
SWG-lSPACE 14 FEED SWITCHGEAR N0.3 
SWG-1 SPACE 14 FEED SWITCHGEAR N0.3 
SWG-1 SPACE 14 FEED SWITCHGEAR N0.3 
SWG-1 SPACE lMEEO SWITCHGEAR N0.3 
SWG-lSPACE 14fEED SWITCHGEAR N0.3 
SWG-lSPACE 14FEED SWlTCHGEAR N0.3 
SOUTH TIE SWITCHGEAR N0.3 
SOUTH TIE SWITCHGEAR N0.3 
SOUTH TIE SWITCHGEAR N0.3 
SOUTH TIE SWITCHGEAR N0.3 
50LITHTIE SWITCHGEAR N0.3 

SOUTH TIE SWITCHGEAR N0.3 
SOUTH TIE SWITCHGEAR N0.3 
SOLITH SECTION LOAD BANKfEED SWITCHGEAR N0.3 
SOUTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
SOUTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
SOUTH SECTION LOAD BANK fEEO SWlTCHGEAR N0.3 
SOUTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
SOUTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
SOUTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
SWG-2 SPACE 22 FEED SWITCHGEAR N0.3 
SWG-2 SPACE 22 FEED SWlTCHCxAR N0.3 

SWG-2 SPACE 22 FEED SWITCHGEAR N0.3 
SWG-2 SPACE 22 FEED SWITCHGEAR N0.3 
SWG-2 SPACE 22 FEED SWITCHGEAR N0.3 
SWG-2 SPACE 22 FEED SWITCHGEAR N0.3 
SWG-2 SPACE 22 FEED SWITCHGEAR N0.3 
SWG-2 SPACE 23 fEEO SWITCHGEAR N0.3 

SWG-2 SPACE 23 f£ED SWITCHGEAR N0.3 
SWG-2 SPACE 23 FEED SWITCHGEAR N0.3 
SWG-2 SPACE 23 FEED SWITCHGEAR N0.3 
SWG-2 SPACE 23 FEED SW1TCHGEAR N0.3 
SWG-2 SPACE 23 FEED SWITCHGEAR N0.3 
S>I/G-2 SPACE 23 fEEO SWITCHGEAR N0.3 
BREAKER M-112 -USS-2 
BREAKER M-222 IUSS-2 
BREAKER M-012 USS-2 
BREAKER M-022 uss-2 
BREAKER M-002 IUSS-2 

MAIN SYSTEM ASSOOATION 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 

4160VAC 

4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 

4160VAC 
4160VAC 
4160VAC 
4160VAC 

4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
416DVAC 
4160VAC 

4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4150VAC 

41SOVAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4160VAC 
4SOVAC 
4SOVAC 
480VAC 
4SOVAC 
480VAC 

1/0TYPE P&ID DESCRIPTION 

DI TROUBLE AlARM 
DI TROUBLE 
DI LOCAL CONTROL 
DI DCSCONTROL 
DI BREAKER TRIPPED 
DI BREAKER CLOSED 
DI BREAKER OPENED 
DI TROUBLE ALARM 
DI TROUBLE 
DI LOCAL CONTROL 
DI DCSCONTROL 
DI BREAKER TRlPPED 
DI BREAKER CLOSED 

DI BREAKER OPENED 
01 TROUBLE ALARM 
DI TROUBLE 
DI LOCAL CON1ROL 
DI DCSCONTROL 
DI BREAKER TRIPPED 
DI BREAKER CLOSED 
DI BREAKER OPENED 
DI TROUBLE AlARM 
DI TROUBLE 
DI LOCAL CONTROL 
DI DCSCONTROL 
DI BREAKER TRIPPED 
DI BREAKER CLOSED 

DI BREAKER OPENED 
DI TROUBLE AlARM 
DI TROUBLE 
DI LOCAL CON1ROL 
DI OCSCONTROL 
DI BREAKER TRIPPED 
DI BREAKER CLOSED 
DI MEAKER OPENED 
DI TROUBLE ALARM 
DI TROUBLE 
DI LOCAL CONTROL 
DI DCSCONTROL 
DI BREAKER TRIPPED 
DI BREAKER CLOSED 
DI BREAKER OPENED 
DI TROUBLE ALARM 
DI TROUBLE 
DI LOCAL CONTROL 
DI DCSCONTROL 
01 BREAKER TRIPPED 
01 BREAKER CLOSED 
DI BREAKER OPENED 
DI TROUBLE ALARM 
DI TROUBLE 
DI LOCAL CONTROL 
DI DCSCONTROL 
DI BREAKER TRJPPED 
DI BREAKER CLOSED 
01 BREAKER OPENED 
DI TROUBU: ALARM 
DI TROUBLE 
DI LOCAL CON1ROL 
DI OCSCONTROL 
DI BREAKER TRJPPED 
01 !lllEAKERCLOSED 
DI BREAKER OPENED 
DO OPEN BREAKER 
00 OPEN BREAKER 
DO OPEN BREAKER 
DO OPEN BREAKER 
DO OPEN BREAKER 
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DEVtCElYPE P&lD NO. TAG NO. SUF DEVICE DESCRIPTION 

REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REAll/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 
REALl/0 

71-15 HS - 002 F CLOSE BREAKER 
71- 15 HS· 002 G CLOSE BREAKER 

71- 1S HS - 002 H CLOSE BREAKER 
71- 15 HS - 002 I CLOSE BREAKER 

71- 15 HS - 002 J CLOSE BREAKER 
71-15 HS· 074 AUDIBLE ALARM & STROBE 

71- 15 HS. 078 AUDIBLE ALARM & STROBE 
71- 15 HS - 174 AUDIBLE ALARM & STROBE 
71-15 HS· 274 AUDIBLE ALARM & STROBE 
71-15 HS· 374 AUDIBLE ALARM & STROBE 
71-15 HS· 3001 A S2 BREAKER 

71- 15 HS- 3001 S S2BREAKER 
71-15 HS- 3100 A 52BREAKER 
71-15 HS- 3100 S S2BREAKER 
71-15 HS· 3101 A 52 BREAKER 
71-15 HS· 3101 B 52 BREAKER 
71-15 HS· 3112 A 52BREAKER 
71-15 HS· 3112 a 52BREAKER 
71-15 HS- 3114 A 52 BREAKER 
71-15 HS· 3114 B 52 BREAKER 
71-15 HS· 3200 A 52 BREAKER 
71-15 HS- 3200 8 S2SREAKER 
71- lS HS- 3201 A 52 BREAKER 
71-15 HS- 3201 S 52 BREAKER 
71-15 HS· 3222 A 52 BREAKER 
71-15 HS· 3222 S 52 BREAKER 
71- 15 HS· 3223 A 52 BREAKER 
71-15 HS - 3223 B 52 BREAKER 
71• 16 LSH • oso FlOAT SWITCH 
71-16 LSHH • oso FLOAT SWITCH 
71- 16 LSH • 051 FLOAT SWITCH 
71- 16 LSH - OS2 FLOAT SWITCH 
71-16 SAH • 061 SMOKE OETECfOR 
71-16 SAH • 062 SMOKE DETECTOR 
71-16 EAL 081 UPS 
71-16 YA 081 UPS 
71-16 YA OB1 UPS 
71-16 YA 081 UPS 
71-16 EAL 082 UPS 
71-16 YA 082 UPS 
71-16 YA 082 UPS 
71-16 YA 082 UPS 
71-16 HS- 170 A HAND SWITCH 
71-16 FAH • 170 FLOW SWITCH 
71-16 HS· 270 A HANO SWITCH 
71-16 FAH • 270 FLOW SWITCH 
71-16 HS- 370 A HAND SWITCH 
71-16 FAH • 370 ROW SWITCH 
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13300 Instrumentation and Control 
APPENDIX B-1/0TAGGING LIST 

PRIMARY SERVICE MAIN DEVICElOCATION 
BREAKER M-112 USS-2 
BREAKER M-222 USS-2 
BREAKER M-012 USS-2 
SR€AKER M-022 USS-2 
BREAKER M-002 USS-2 
ELE.CTB:ICAL SUJtDJNG ELECTRICAL BUILDING 
CONTROL ROOM CONTROL ROOM 
NORTH BUILDING NORTH BUILDING 

SOUTH BUILDING SOUTH S UILDING 
FUU Oil STORAGE FUEL Oil STORAGE 
MA1NTIE SWITCHGEAR N0.3 
MAINTIE SWITCHGEAR N0.3 
NORTHTIE SWITCHGEAR N0.3 
NORTH TIE SWITCHGEAR N0.3 
NORTH SECTION LOAD BANK FEEO SWITCHGEAR N0.3 
NORTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
SWG-1 SPACE 12 FEED SWITCHGEAR N0.3 
SWG-1 SPACE 12 FEED SWITCHGEAR N0.3 
SWG-1 SPACE 14 FEEO SWITCHGEAR N0.3 
SWG-1SPACE 14FEEO SWITCHGEAR N0.3 
SOUTH TIE SWITCHGEAR N0.3 
SOUTH TIE SWITCHGEAR N0.3 
SOUTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
SOUTH SECTION LOAD BANK FEED SWITCHGEAR N0.3 
SWG-2 SPACE 22 FEED SWITCHGEAR N0.3 
SWG-2 SPACE 22 FEED SWITCHGEAR N0.3 
SWG-2 SPACE 23 FEED SWlTCHGEAR N0.3 
SWG-2 SPACE 23 FEED SWITCHGEAR N0.3 
HOLDING TANK NORTH BUILDING 
HOLDING TANK NORTH BUILDING 
HOLDING TANK NORTH BUILDING 
HOLDING TANK SOUTH BUILDING 
ELECTRICAL BUILDING AC UNIT ELECTRICAL BUILDING AC UNIT 
ELECTRICAL BUILDING AC UNIT ELECTRICAL BUILDING AC UNIT 
208/120VAC ELECTRICAL ROOM 
208/12!JVAC ELECTRICAL ROOM 
208/120VAC ElfCTRICAL ROOM 
208/120VAC €LECTRICAL ROOM 
20B/120VAC ELECTRICAL ROOM 
208/120VAC lliCTRICAt ROOM 
208/120VAC ELECTI\ICAt ~OOM 
208/120VAC ELECTRICAL ROOM 
SAFETY EYEWASH SHOWER NORTH BUILDING 
SAFETY EYEWASH SHOWER NORTH BUILDING 
SAFETY EYEWASH SHOWER SOUTH BUILDING 
SAFETYEYEWASH SHOWER SOUTH BUILDING 
SAFETYEYEWASH SHOWER fUEl/ OllSTORAGE 
SAFETY EYEWASH SHOWER FUEl/ OIL STORAGE 

MAIN SYmM ASSOCIATION 1/0TYPE P&lD DESCRtPT!ON 
480VAC 00 CLOSE BREAKER 
480VAC 00 CLOSE BREAKER 
480VAC 00 CLOSE BREAKER 
480VAC 00 CLOS€ BREAKER 
480VAC 00 CLOSE BREAKER 
LIFE SAFETY 00 AUDIBLE & STROBE ALARM 
LIFE SAFETY DO AUDIBLE & STROBE ALARM 
LIFE SAFETY DO AUDlBLE & STROBE ALARM 
LIFE SAFETY DO AUDIBLE & STROBE ALARM 
LIFE SAFETY 00 AUDIBLE & STROBE ALARM 
4160VAC 00 OPEN BREAKER 
4160VAC DO CLOSE BREAKER 
4160VAC DO OPEN BREAKER 
4160VAC 00 CLOSE BREAKER 
4160VAC DO OPEN BREAKER 
4160VAC DO CLOSE BREAKER 
4160VAC DO OPEN BREAKER 
4160VAC 00 CLOSE BREAKER 
4160VAC DO OPEN BREAKER 
4160VAC 00 CLOSE BREAKER 
4160VAC 00 OPEN SRfAKER 
4160VAC DO CLOSE BREAKER 
4160VAC DO OPEN BREAKER 
4160VAC DO CLOSE BREAKER 
4160VAC DO OPEN BREAKER 
4160VAC DO CLOSE BREAKER 
4160VAC DO OPEN BREAKER 
4160VAC DO CLOSE BREAKER 
SUMP PUMPS DI HOLDING TANK LEVEL HIGH 
SUMP PUMPS DI HOLDING TANK LEVEL HIGH-HIGH 
SUMP PUMPS DI NORTH SUMP LEVEL HIGH 
SUMP PUMPS DI SOUTH SUMP LEVEL HIGH 
LIFE SAFETY DI SUPPLY SMOKE ALARM 
LIFE SAFETY 01 SUPPLY SMOKE ALARM 
UPS DI BATIERYLOW 
UPS DI UPS ON BYPASS 
UPS DI UPS1ROUBLE 
UPS 01 LOSS OF UTILITY POWER 
UPS 01 BATIERYLOW 
UPS DI UPS ON BYPASS 
UPS DI UPS TROUBLE 
UPS DI LOSS OF UTILITY POWEJ< 
LIFE SAFETY DI EYEWASH ALARM-1 
LIFE SAFETY 01 EYEWASH ALARM-2 
LIFE SAFETY DI EYEWASH ALARM-1 
LIFE SAFETY 01 EYEWASH ALARM-2 
LIFE SAFETY DI EYEWASH ALARM·l 
LIFE SAFETY 01 EYEWASH ALARM-2 
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OEVICETYPE P&IO NO. TAG NO. SUF 
INSTRUMENT 11-1 SE - 400 
INSTRUMENT 11-1 SE - 500 
INSTRUMENT 11-1 TE - 400 A 
INSTRUMENT 11-1 TE - 400 B 
INSTRUMENT 11-1 TE - 400 C 
INSTRUMENT 11-1 TE - 400 D 
INSTRUMENT 11-1 TE - 400 E 
INSTRUMENT 11- 1 TE - 400 F 
INSTRUMENT 11-1 TE - 400 G 
INSTRUMENT 11-1 TE - 400 H 
INSTRUMENT 11-1 TE - 400 I 
INSTRUMENT 11-1 TE - 400 J 
INSTRUMENT 11- 1 TE - 500 A 
INSTRUMENT 11-1 TE - 500 B 
INSTRUMENT 11- 1 TE - 500 C 
INSTRUMENT 11-1 TE - 500 D 
INSTRUMENT 11- 1 TE - 500 E 
INSTRUMENT 11- 1 TE - 500 F 
INSTRUMENT 11- 1 TE - 500 G 

INSTRUMENT 11- 1 TE - 500 H 
INSTRUMENT 11- 1 TE - 500 I 
INSTRUMENT 11- 1 TE - 500 J 
INSTRUMENT 11-1 VE - 400 A 
INSTRUMENT 11- 1 VE - 400 B 
INSTRUMENT 11- 1 VE - 400 C 
INSTRUMENT 11- 1 VE - 500 A 
INSTRUMENT 11- 1 VE - 500 B 
INSTRUMENT 11- 1 VE - 500 C 
INSTRUMENT 41-1 TIT - 970 A 
INSTRUMENT 41- 1 m - 970 B 
INSTRUMENT 41- 1 TIT - 970 C 
INSTRUMENT 41-1 TIT - 970 D 
INSTRUMENT 41-1 TIT - 970 E 
INSTRUMENT 41- 1 TIT - 970 F 
INSTRUMENT 41- 1 m - 974 A 
INSTRUMENT 41-1 TIT - 974 B 

INSTRUMENT 41-1 TIT - 974 C 
INSTRUMENT 41- 1 TIT - 974 D 
INSTRUMENT 41-1 TIT - 974 E 
INSTRUMENT 41- 1 TIT - 974 F 

INSTRUMENT 71- 1 SD - 175 A 
INSTRUMENT 71- 1 SD - 176 A 
INSTRUMENT 71- 1 SD - 275 A 
INSTRUMENT 71- 1 SD - 276 A 
INSTRUMENT 71- 2 FIT - 100 A 
INSTRUMENT 71- 2 FIT • 100 B 
INSTRUMENT 71- 2 PT- 100 
INSTRUMENT 71- 3 SD - 175 B 
INSTRUMENT 71- 3 SD - 176 B 

INSTRUMENT 71- 3 SD· 275 B 
INSTRUMENT 71- 3 SD - 276 B 
INSTRUMENT 71- 4 LE - 310 
INSTRUMENT 71- 4 UT - 310 
INSTRUMENT 71-4 LSH - 310 A 
INSTRUMENT 71- 4 LSH - 310 

13300 Instrumentation and Control 
APPENDIX C - INSTRUMENTATION TAGGING LIST 

DEVICE DESCRIPTION PRIMARY SERVICE MAIN DEVICE LOCATION 
TACHOMETER MOTOR400 MOTOR400 
TACHOMETER MOTOR500 MOTOR500 
WINDING THERMOCOUPLE MOTOR400 MOTOR400 
WINDING THERMOCOUPLE MOTOR400 MOTOR400 
WINDING THERMOCOUPLE MOTOR400 MOTOR400 

WINDING THERMOCOUPLE MOTOR400 MOTOR400 
WlNDING THERMOCOUPLE MOTOR400 MOTOR400 
WINDING THERMOCOUPLE MOTOR400 MOTOR400 
BEARING THERMOCOUPLE MOTOR400 MOTOR400 
BEARING THERMOCOUPLE MOTOR400 MOTOR400 
AMBIENT THERMOCOUPLE MOTOR400 MOTOR400 
MOTOR CASE THERMOCOUPLE SWITCHGEAR N0.2 MOTOR400 
WINDING THERMOCOUPLE MOTOR500 MOTOR500 
WINDING THERMOCOUPLE MOTOR500 MOTORSOO 
WINDING THERMOCOUPLE MOTORSOO MOTOR SOD 
WINDING THERMOCOUPLE MOTOR500 MOiORSOO 
WINDING THERMOCOUPLE MOTOR500 MOTOR500 
WINDING THERMOCOUPLE MOTOR500 MOTOR500 
BEARING THERMOCOUPLE MOTORSOO MOTOR500 
BEARJNG THERMOCOUPLE MOTORSOO MOTORSOO 
AMBIENT THERMOCOUPLE MOTOR500 MOTORSOO 
MOTOR CASE THERMOCOUPLE SWITCHGEAR N0.1 MOTOR500 
X-AXIS VIBRATION ELEMENT MOTOR400 PUMP MOTOR ROOM 
Y-AXIS VIBRATION ELEMENT MOTOR400 PUMP MOTOR ROOM 
Z-AXIS VIBRATION ELEMENT MOTOR400 PUMP MOTOR ROOM 
X-AXISV!BRAT!ON ELEMENT MOTOR500 PUMP MOTOR ROOM 
Y-AXIS VlBRATION ELEMENT MOTORSOO PUMP MOTOR ROOM 
Z-AXIS VIBRATION ELEMENT MOTORSOO PUMP MOTOR ROOM 
TEMPERATURE INDICATOR TRANSMITTER WWSUPPLY HEAT EXCHANGER PIPING 
TEMPERATURE INDICATOR TRANSMITTER WW RETURN HEAT EXCHANGER PIPING 
TEMPERATURE INDICATOR TRANSMITTER LT COOLING SUPPLY HEAT EXCHANGER PIPING 
TEMPERATURE INDICATOR TRANSMITTER LT COOLING RETURN HEAT EXCHANGER PIPING 
TEMPERATURE INDICATOR TRANSMITTER HT COOLING SUPPLY HEAT EXCHANGER PIPING 
TEMPERATURE INDICATOR TRANSMITTER HT COOLING RETURN HEAT EXCHANGER PIPING 
TEMPERATURE INDICATOR TRANSMITTER WW SUPPLY HEAT EXCHANGER PIPING 
TEMPERATURE INDICATOR TRANSMITTER WW RETURN HEAT EXCHANGER PIPING 
TEMPERATURE INDICATOR TRANSMITTER LT COOLING SUPPLY HEAT EXCHANGER PIPING 
TEMPERATURE INDICATOR TRANSMITTER LT COOLING RETURN HEAT EXCHANGER PIPING 
TEMPERATURE INDICATOR TRANSMITTER HT COOLING SUPPLY HEAT EXCHANGER PIPING 
TEMPERATURE INDICATOR TRANSMITTER HT COOLING RETURN HEAT EXCHANGER PIPING 
SMOKE DETECTOR NORTH BUILDING SUPPLY DUCT 
SMOKE DETECTOR NORTH BUILDING EXHAUST DUCT 
SMOKE DETECTOR NORTH BUILDING SUPPLY DUCT 
SMOKE DETECTOR NORTH BUILDING EXHAUST DUCT 
TEMP CORRECTED TOTALIZING METER GEN-110 NORTH BUILDING 
TEMP CORRECTED TOTALIZJNG METER GEN-210 SOUTH BUILDING 
PRESSURE TRANSMITTER POWER GENERATION FACILITY NORTH BUILDING 
SMOKE DETECTOR NORTH BUILDING SUPPLY DUCT 
SMOKE DETECTOR NORTH BUILDING EXHAUST DUCT 
SMOKE DETECTOR NORTH BUILDING SUPPLY DUCT 
SMOKE DETECTOR NORTH BUILDING EXHAUST DUCT 
LEVEL TRANSDUCER DIESEL FUEL TNK-310 
LEVEL INDICATOR & TRANSMITTER DIESEL FUEL TNK-310 
LEVEL SWITCH DIESEL FUEL TNK-310 
LEVEL SWITCH DIESEL FUEL TNK-310 

Pump Station 2 Power Reliabiilty and Surge Protection 
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MAIN SYSTEM ASSOCIATION 
SEWAGE PUMP 400 
SEWAGE PUMP 500 
SEWAGE PUMP 400 
SEWAGE PUMP 400 
SEWAGE PUMP 400 
SEWAGE PUMP 400 

SEWAGE PUMP 400 
SEWAGE PUMP 400 

SEWAGE PUMP 400 
SEWAGE PUMP 400 
SEWAGE PUMP 400 
SEWAGE PUMP 400 

SEWAGE PUMP 500 
SEWAGE PUMP 500 

SEWAGE PUMP 500 
SEWAGE PUMP 500 

SEWAGE PUMP 500 
SEWAGE PUMP 500 

SEWAGE PUMP 500 
SEWAGE PUMP 500 
SEWAGE PUMP 500 
SEWAGE PUMP 500 
SEWAGE PUMP 400 
SEWAGE PUMP 400 
SEWAGE PUMP 400 
SEWAGE PUMP 500 
SEWAGE PUMP 500 
SEWAGE PUMP 500 
HEAT EXCHANGER 970 
HEAT EXCHANGER 970 

HEAT EXCHANGER 970 
HEAT EXCHANGER 970 

HEAT EXCHANGER 970 
HEAT EXCHANGER 970 

HEAT EXCHANGER 974 
HEAT EXCHANGER 974 
HEAT EXCHANGER 974 
HEAT EXCHANGER 974 
HEAT EXCHANGER 974 

HEAT EXCHANGER 974 
LIFE SAFETY 
UFE SAFETY 
LIFE SAFETY 

LIFE SAFETY 
NATGAS 
NATGAS 
NATGAS 

LIFE SAFETY 

LIFE SAFETY 

LIFE SAFETY 
LIFE SAFETY 
FUEL/ OIL STORAGE AREA 
FUEL/ Oil STORAGE AREA 
FUEL/ Oil STORAGE AREA 
FUEL/ OIL STORAGE AREA 
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DEVICE TYPE P&ID NO. TAG NO. 
INSTRUMENT 71-4 LSHH - 300 
INSTRUMENT 71-5 LSH - 312 

INSTRUMENT 71-5 LSH - 314 

INSTRUMENT 71- 5 LT- 312 
INSTRUMENT 71- 5 LT - 314 

INSTRUMENT 71- 6 Pl - 140 
iNSTRUMENT 71-6 Pl - 140 
INSTRUMENT 71-6 Pl - 140 
INSTRUMENT 71- 6 Pl - 140 
INSTRUMENT 71- 6 Pl - 240 

INSTRUMENT 71-6 Pl - 240 
INSTRUMENT 71-6 Pl - 240 
INSTRUMENT 71- 6 Pl - 240 
INSTRUMENT 71- 6 PSH - 140 
INSTRUMENT 71- 6 PSH - 240 
INSTRUMENT 71- 6 PSHH - 140 
INSTRUMENT 71- 6 PSHH - 240 
INSTRUMENT 7f- 6 PSL - 140 
INSTRUMENT 71- 6 PSL - 240 
INSTRUMENT 71-6 PSLL - 140 
INSTRUMENT 71-6 PSLL - 140 
INSTRUMENT 71-6 PSLL - 240 
INSTRUMENT 71-6 PSLL - 240 
INSTRUMENT 71- 6 TSH - 141 
INSTRUMENT 71- 6 TSH - 142 
INSTRUMENT 71- 6 TSH - 241 
INSTRUMENT 71- 6 TSH - 242 
INSTRUMENT 71- 8 PIT - 111 
INSTRUMENT 71- 8 PIT - 111 
INSTRUMENT 71-8 PIT - 111 
INSTRUMENT 71- 8 PIT - 121 
INSTRUMENT 71- 8 PIT - 121 
INSTRUMENT 71- 8 PIT - 121 
INSTRUMENT 71-8 PIT - 211 
INSTRUMENT 71-8 PIT - 211 
INSTRUMENT 71-8 PIT - 211 
INSTRUMENT 71- 8 PIT - 221 
INSTRUMENT 71-8 PIT - 221 
INSTRUMENT 71- 8 PIT - 221 
INSTRUMENT 71- 8 TT- 111 
INSTRUMENT 71-8 TT- 111 
INSTRUMENT 71-8 TT- 121 
INSTRUMENT 71- 8 TT. 211 
INSTRUMENT 71- 8 TT. 221 
INSTRUMENT 71- 8 TT. 221 
INSTRUMENT 71- 9 TIT - 115 
INSTRUMENT 71- 9 TIT - 115 
INSTRUMENT 71-9 11T - 115 
INSTRUMENT 71-9 TIT - 11S 
INSTRUMENT 71-9 TIT - 125 
INSTRUMENT 71-9 TIT - 125 
INSTRUMENT 71- 9 TIT - 125 
INSTRUMENT 71- 9 TIT - 125 
INSTRUMENT 71- 9 TIT - 215 
INSTRUMENT 71-9 TIT - 215 

SUF 

A 
B 
C 

A 

6 

C 

A 

A 

A 
B 
C 
A 
B 
C 
A 
B 
C 
A 
B 
C 
A 
6 

B 
B 

A 
B 
A 
B 
C 
D 
A 
B 
C 
D 
A 
B 

13300 Instrumentation and Control 
APPENDIX C- INSTRUMENTATION TAGGING LIST 

DEVICE DESCRIPTION PRIMARY SERVICE MAIN DEVICE LOCATION 

FLOAT SWITCH DIESEL FUEL SUMP 

LEVEL SWITCH NORTH BUILDING DIESEL DAY TANK 

LEVEL SWITCH SOUTH BUILDING DIESEL DAY TANK 

LEVEL TRANSMITTER NORTH BUILDING DIESELDAYTANK 
LEVEL TRANSMITTER SOUTH BUILDING DIESEL DAY TANK 

PRESSURE GAGE GEN-110 NORTH BUILDING 
PRESSURE GAGE GEN-120 NORTH BUILDING 

PRESSURE GAGE AIR RECEIVER NORTH BUILDING 
PRESSURE GAGE COMPRESSED AIR NORTH BUILDING 
PRESSURE GAGE GEN-210 SOUTH BUILDING 
PRESSURE GAGE GEN-220 SOUTH BUILDING 
PRESSURE GAGE AIR RECEIVER SOUTH BUILDING 
PRESSURE GAGE COMPRESSED AIR SOUTH BUILDING 
PRESSURE SWITCH AIR RECEIVER NORTH BUILDING 
PRESSURE SWITCH AIR RECEIVER SOUTH BUILDING 
PRESSURE SWITCH AIR RECEIVER NORTH BUILDING 
PRESSURE SWITCH AIR RECEIVER SOUTH BUILDING 
PRESSURE SWITCH AIR RECEIVER NORTH BUILDING 
PRESSURE SWITCH AIR RECEIVER SOUTH BUILDING 
PRESSURE SWITCH AIR RECEIVER NORTH BUILDING 
PRESSURE SWITCH AIR RECEIVER NORTH BUILDING 
PRESSURE SWITCH AIR RECEIVER SOUTH BUILDING 
PRESSURE SWITCH AIR RECEIVER SOUTH BUILDING 
TEMPERATURE SWITCH AIR COMPRESSOR N0.1 NORTH BUILDING 
TEMPERATURE SWITCH AIR COMPRESSOR N0.2 NORTH BUILDING 
TEMPERATURE SWITCH AIR COMPRESSOR N0.1 SOUTH BUILDING 
TEMPERATURE SWITCH AIR COMPRESSOR N0.2 SOUTH BUILDING 
DIFFERENTIAL PRESSURE TRANSMITTER NORTH BUILDING ROOF 
DIFFERENTIAL PRESSURE TRANSMITTER NORTH BUILDING FLT-111B 
DIFFERENTIAL PRESSURE TRANSMITTER NORTH BUILDING FLT-111C 
DIFFERENTIAL PRESSURE TRANSMITTER NORTH BUILDING ROOF 
DIFFERENTIAL PRESSURE TRANSMITTER NORTH BUILDING FLT-121B 
DIFFERENTIAL PRESSURE TRANSMITTER NORTH BUILDING FLT-121C 
DIFFERENTIAL PRESSURE TRANSMITTER SOUTH BUILDING ROOF 
DIFFERENTIAL PRESSURE TRANSMITTER SOUTH BUILDING FLT-211B 
DIFFERENTIAL PRESSURE TRANSMITTER SOUTH BUILDING FLT-211C 
DIFFERENTIAL PRESSURE TRANSMITTER SOUTH BUILDING ROOF 
DIFFERENTIAL PRESSURE TRANSMITTER SOUTH BUILDING FLT-221B 
DIFFERENTIAL PRESSURE TRANSMITTER SOUTH BUILDING FLT-221C 
TEMPERATURE TRANSMITTER NORTH BUILDING ROOF 
TEMPERATURE TRANSMITTER NORTH BUILDING NORTH BUILDING 
TEMPERATURE TRANSMITTER NORTH BUILDING NORTH BUJLDING 
TEMPERATURE TRANSMITTER SOUTH BUILDING SOUTH BUILDING 
TEMPERATURE TRANSMITTER SOUTH BUILDING ROOF 
TEMPERATURE TRANSMITTER SOUTH BUILDING NORTH BUILDING 
TEMPERATURE TRANSMITTER HEX-115 ROOF 
TEMPERATURE TRANSMITTER HEX-115 ROOF 
TEMPERATURE TRANSMITTER HEX-115A ROOF 
TEMPERATURE TRANSMITTER HEX-11SA ROOF 
TEMPERATURE TRANSMITTER HEX-125 ROOF 
TEMPERATURE TRANSMITTER HEX-125 ROOF 
TEMPERATURE TRANSMITTER HEX-125A ROOF 
TEMPERATURE TRANSMITTER HEX-125A ROOF 
TEMPERATURE TRANSMITTER HEX-215 ROOF 
TEMPERATURE TRANSMITTER HEX-215 ROOF 
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MAIN SYSTEM ASSOCIATION 
FUEL/ OIL STORAGE AREA 
DIESEL FUEL 
DIESEL FUEL 
DIESEL FUEL 
DIESEL FUEL 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
COMPRESSED AIR 
NORTH BUILDING 
AHU-111 
AHU-111 
NORTH BUILDING 
AHU-121 
AHU-121 
SOUTH BUILDING 
AHU-211 
AHU-211 
SOUTH BUILDING 
AHU-221 
AHU-221 
OAT 
IAT 
!AT 
!AT 
OAT 
!AT 
AHU-115 
AHU-115 
AHU-115 
AHU-115 
AHU-125 
AHU-125 
AHU-125 
AHU-125 
AHU-215 
AHU-215 
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DEVICE TYPE P&ID NO. TAG NO. SUF 
INSTRUMENT 71- 9 TIT - 215 C 
INSTRUMENT 71- 9 TIT - 215 D 
INSTRUMENT 71- 9 TIT - 225 A 
INSTRUMENT 71- 9 m - 225 B 

INSTRUMENT 71- 9 TIT - 225 C 
INSTRUMENT 71- 9 TIT - 225 D 

INSTRUMENT 71- 11 Pl - 771 
INSTRUMENT 71- 11 Pl - 772 
INSTRUMENT 71- 11 Pl - 773 
INSTRUMENT 71- 11 Pl - 774 
INSTRUMENT 71- 11 Pl - 781 
INSTRUMENT 71-11 Pl - 782 
INSTRUMENT 71-11 Pl - 783 
INSTRUMENT 71-11 Pl - 784 
INSTRUMENT 71- 11 Tl - 702 
INSTRUMENT 71- 11 Tl- 703 
INSTRUMENT 71- 11 Tl - 705 
INSTRUMENT 71- 11 Tl - 706 
INSTRUMENT 71- 11 Tl - 708 

INSTRUMENT 71- 11 Tl - 710 
INSTRUMENT 71-11 Tl - 711 
INSTRUMENT 71-11 Tl- 711 
INSTRUMENT 71- 11 Tl - 722 
INSTRUMENT 71- 11 Tl - 723 

INSTRUMENT 71- 11 Tl - 725 
INSTRUMENT 71- 11 Tl - 726 
INSTRUMENT 71- 11 Tl - 728 

INSTRUMENT 71- 11 Tl - 730 
INSTRUMENT 71-11 Tl - 731 

INSTRUMENT 71- 11 Tl- 731 
INSTRUMENT 71- 11 Tl - 771 A 
INSTRUMENT 71-11 Tl - 771 
INSTRUMENT 71- 11 Tl - 772 A 
INSTRUMENT 71- 11 Tl - 772 
INSTRUMENT 7J- 11 Tl - 773 A 
INSTRUMENT 7I- 11 TI - 773 
INSTRUMENT 7J- 11 Tl- 774 A 
INSTRUMENT 71- 11 Tl - 774 

INSTRUMENT 7J- 11 Tl- 781 A 
INSTRUMENT 71- 11 n- 781 
INSTRUMENT 71-11 Tl - 782 A 
INSTRUMENT 71, 11 Tl - 782 

INSTRUMENT 71-11 Tl - 783 A 
INSTRUMENT 71• 11 Tl· 783 
INSTRUMENT 71- 11 Tl - 784 A 
INSTRUMENT 71• 11 Ti· 784 
INSTRUMENT 71-11 TIT - 771 
INSTRUMENT 71- 11 TIT -m 
INSTRUMENT 71- 11 TIT - 773 
INSTRUMENT 71-11 TIT - 774 
INSTRUMENT 71-11 TIT - 781 
INSTRUMENT 71- 11 TIT - 782 
INSTRUMENT 71- 11 TIT - 783 
INSTRUMENT 71-11 Tff - 784 
INSTRUMENT 71-11 zsc - 741 

13300 Instrumentation and Control 
APPENDIX C - INSTRUMENTATION TAGGING LIST 

DEVICE DESCRIPTION PRIMARY SERVICE MAIN DEVICE LOCATION 

TEMPERATURE TRANSMlmR HEX-215A ROOF 

TEMPERATURE TRANSMITTER HEX-21SA ROOF 

TEMPERATURE TRANSMITTER HEX-225 ROOF 

TEMPERATURE TRANSMITTER HEX-225 ROOF 

TEMPERATURE TRANSMITTER HEX-225A ROOF 

TEMPERATURE TRANSMlmR HEX-225A ROOF 
PRESSURE GAGE HTLOOP NORTH BUILDING 

PRESSURE GAGE LT LOOP NORTH BUILDING 

PRESSURE GAGE HTLOOP NORTH BUILDING 

PRESSURE GAGE LT LOOP NORTH BUILDING 
PRESSURE GAGE HTLOOP SOUTH BUILDING 

PRESSURE GAGE LTLOOP SOUTH BUILDING 

PRESSURE GAGE HT LOOP SOUTH BUILDING 

PRESSURE GAGE LTLOOP SOUTH BUILDING 

TEMPERATURE INDICATOR HTLOOP NORTH BUILDING 

TEMPERATURE INDICATOR HTLOOP NORTH BUILDING 

TEMPERATURE INDICATOR HTLOOP NORTH BUILDING 
TEMPERATURE INDICATOR HT LOOP NORTH BUILDING 
TEMPERATURE INDICATOR LTLOOP NORTH BUILDING 

TEMPERATURE INDICATOR LT LOOP NORTH BUILDING 

TEMPERATURE INDICATOR LT LOOP NORTH BUILDING 
TEMPERATURE INDICATOR LT LOOP NORTH BUILDJNG 

TEMPERATURE INDICATOR HT LOOP SOUTH BUILDING 

TEMPERATURE INDICATOR HTLOOP SOUTH BUILDING 
TEMPERATURE INDICATOR HT LOOP SOUTH BUILDING 
TEMPERATURE INDICATOR HTLOOP SOUTH BUILDING 

TEMPERATURE INDICATOR LTLOOP SOUTH BUILDING 

TEMPERATURE INDICATOR LT LOOP SOUTH BUILDING 
TEMPERATURE INDICATOR LT LOOP SOUTH BUILDING 

TEMPERATURE INDICATOR LT LOOP SOUTH BUILDING 
TEMPERATURE INDICATOR HTLOOP NORTH BUILDING 
TEMPERATURE INDICATOR HTLOOP NORTH BUILDING 

TEMPERATURE INDICATOR LT LOOP NORTH BUILDING 
TEMPERATURE INDICATOR LT LOOP NORTH BUILDING 
TEMPERATURE INDICATOR HTLOOP NORTH BUILDING 
TEMPERATURE INDICATOR HTLOOP NORTH BUILDING 

TEMPERATURE INDICATOR LT LOOP NORTH BUILDING 

TEMPERATURE INDICATOR LT LOOP NORTH BUILDING 

TEMPERATURE INDICATOR HT LOOP SOUTH BUILDING 
TEMPERATURE INDICATOR HTLOOP SOUTH BUILDING 
TEMPERATURE INDICATOR LT LOOP SOUTH BUILDING 
TEMPERATURE INDICATOR LT LOOP SOUTH BUILDING 

TEMPERATURE INDICATOR HTLOOP SOUTH BUILDING 

TEMPERATURE INDICATOR HTLOOP SOUTH BUILDING 
TEMPERATURE INDICATOR LTLOOP SOUTH BUILDING 
TEMPERATURE INDICATOR LT LOOP SOUTH BUILDING 
TEMPERATURE INDICATING TRANSMITTER HT LOOP NORTH BUILDING 
TEMPERATURE INDICATING TRANSMITTER LTLOOP NORTH BUILDING 
TEMPERATURE INDICATING TRANSMITTER HTLOOP NORTH BUILDING 
TEMPERATURE INDICATING TRANSMITTER LTLOOP NORTH BUILDING 

TEMPERATURE INDICATING TRANSMITTER HTLOOP SOUTH BUILDING 
TEMPERATURE INDICATING TRANSMITTER LT LOOP SOUTH BUILDING 
TEMPERATURE INDICATING TRANSMITTER HT LOOP SOUTH BUILDING 

TEMPERATURE INDICATING TRANSMITTER LTLOOP SOUTH BUILDING 
UMITSWITCH LTWW HEX BYPASS ISO VLV VALVE 
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MAIN SYSTEM ASSOCIATION 
AHU-215 
AHU-215 
AHU-225 
AHU-225 
AHU-225 

AHU-225 
GEN-110 
GEN-110 

GEN-120 

GEN-120 
GEN-210 
GEN-210 
GEN-220 
GEN-220 

GEN-110 
GEN-110 
GEN-120 
GEN-120 

GEN-110 
GEN-120 
GEN-110 
GEN-120 
GEN-210 
GEN-210 
GEN-220 
GEN-220 
GEN-210 
GEN-220 
GEN-210 

GEN-220 
GEN-110 
GEN-110 

GEN-110 
GEN-110 

GEN-120 
GEN-120 
GEN-120 
GEN-120 
GEN-210 
GEN-210 
GEN-210 
GEN-210 

GEN-220 

GEN-220 
GEN•220 
GEN-220 
GEN-110 
GEN-110 
GEN-120 
GEN-120 

GEN-210 
GEN-210 
GEN-220 
GEN-220 
COOLING SYSTEM 
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13300 Instrumentation and Control 
APPENDIX C - INSTRUMENTATION TAGGING LIST 

DEVICE TYPE P&ID NO. TAG NO. SUF DEVICE DESCRIPTION 

INSTRUMENT 71-11 zsc - 742 LIMIT SWITCH 

INSTRUMENT 71-11 zsc - 743 LIMIT SWITCH 

INSTRUMENT 71- 11 zsc - 744 LIMIT SWITCH 

INSTRUMENT 71- 11 zsc - 745 LIMIT SWITCH 

INSTRUMENT 71-11 zsc - 746 LIMIT SWlTCH 
INSTRUMENT 71-11 zso - 741 LIM IT SWITCH 

INSTRUMENT 71- 11 zso - 742 LIMIT SWITCH 

INSTRUMENT 71- 11 zso - 743 UMITSWITCH 
INSTRUMENT 71- 11 zso - 744 LIMITSWITCH 

INSTRUMENT 71- 11 zso - 745 LIMIT SWITCH 
INSTRUMENT 71-11 zso - 746 LIMIT SWITCH 
INSTRUMENT 71-13 LE - 347 LEVEL TRANSDUCER 
INSTRUMENT 71-13 LSH - 347 A LEVEL SWITCH 

INSTRUMENT 71-13 LSH - 347 LEVEL SWITCH 

INSTRUMENT 71- 13 PSH - 331 PRESSURE SWITCH 
INSTRUMENT 71- 13 PSH - 332 PRESSURE SWITCH 

INSTRUMENT 71-13 PSH - 333 PRESSURE SWITCH 
INSTRUMENT 71- 13 PSH - 334 PRESSURE SWITCH 
INSTRUMENT 71-13 zso - 331 VALVEPOSITJON 

INSTRUMENT 71-13 zso - 332 VALVE POSITJON 
INSTRUMENT 71-13 zso - 333 V Al VE POSITJON 
INSTRUMENT 71-13 zso • 334 VALVE POSITJON 
INSTRUMENT 71-14 FE - 315 FLOW METER 
INSTRUMENT 71-14 FE· 316 FLOW METER 
INSTRUMENT 71-14 FSH - 315 FLOW SWITCH 

INSTRUMENT 71- 14 FSH - 316 FLOW SWITCH 
INSTRUMENT 71- 14 LE - 315 LEVEL TRANSDUCER 

INSTRUMENT 71-14 LE - 316 LEVEL TRANSDUCER 
INSTRUMENT 7I-14 LE· 345 LEVEL TRANSDUCER 
INSTRUMENT 71-14 LE. 346 LEVEL TRANSDUCER 
INSTRUMENT 71-14 LSH - 345 A LEVEL SWITCH 
INSTRUMENT 71-14 LSH • 345 B LEVEL SWITCH 
INSTRUMENT 71-14 LSH • 346 A LEVEL SWITCH 
INSTRUMENT 71-14 LSH - 346 B LEVEL SWITCH 
INSTRUMENT 71-14 zsc - 345 A POSITION SWITCH 
INSTRUMENT 71- 14 zsc - 345 B POSITION SWITCH 
INSTRUMENT 71-14 zsc - 346 A POSITION SWITCH 
INSTRUMENT 71-14 zsc - 346 B POSITION SWITCH 
INSTRUMENT 71-15 PNL - 071 A CARBON MONOXIDE DETECTOR 
INSTRUMENT 71-15 PNL • 071 B CARBON MONOXIDE DETECTOR 
INSTRUMENT 71-15 PNL - 072 A COMBUSTIBLE GAS DETECTOR 
INSTRUMENT 71-15 PNL - 072 B COMBUSTIBLE GAS DETECTOR 
INSTRUMENT 71-15 PNL • 073 A SMOKE DETECTOR 
INSTRUMENT 71• 15 PNL • 073 B SMOKE DETECTOR 
INSTRUMENT 71-15 PNL • 075 A CARBON MONOXIDE DETECTOR 
INSTRUMENT 71-15 PNL - 076 A COMBUSTIBLE GAS DETECTOR 
INSTRUMENT 71-15 PNL - 077 A SMOKE DETECTOR 
INSTRUMENT 71-15 PNL - 171 A CARBON MONOXIDE DETECTOR 
INSTRUMENT 71-15 PNL - 171 B CARBON MONOXIDE DETECTOR 
INSTRUMENT 71-15 PNL • 171 C CARBON MONOXIDE DETECTOR 
INSTRUMENT 71-15 PNL - 171 D CARBON MONOXJDE DETECTOR 
INSTRUMENT 71-15 PNL - 172 A COMBUSTIBLE GAS DETECTOR 
INSTRUMENT 71-15 PNL - 172 B COMBUSTIBLE GAS DETECTOR 
INSTRUMENT 71-15 PNL - 172 C COMBUSTIBLE GAS DETECTOR 
INSTRUMENT 71-15 PNL - 172 D COMBUSTIBLE GAS DETECTOR 
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PRIMARY SERVICE MAIN DEVICE LOCATION 

LT WW HEX BYPASS ISO VLV VALVE 
LT WW HEX BYPASS ISO VLV VALVE 
HT WW HEX BYPASS ISO VLV VALVE 
HTWW HEX BYPASS ISOVLV VALVE 
HT WW HEX BYPASS ISO VLV VALVE 
LT WW HEX BYPASS ISO VLV VALVE 
LT WW HEX BYPASS ISO VLV VALVE 

lT WW HEX BYPASS ISO VLV VALVE 
HT WW HEX BYPASSISOVLV VALVE 
HTWW HEX BYPASS ISOVLV VALVE 
HTWWHEXBYPASS ISOVLV VALVE 
WASTE LUBE OIL STORAGE TANK FUEL/OIL STORAGE AREA 
WASTE LUBE Oil STORAGETANK FUEL/OIL STORAGE AREA 
WASTE LUBE OIL STORAGE TANK FUEL/OIL STORAGE AREA 
WASTE LUBE OIL GEN-110 
WASTELUBE OIL GEN-120 
WASTE LUBE Oil GEN-210 
WASTE LUBE OIL GEN-220 

WASTE LUBE Oil GEN-110 

WASTE LUBE OIL GEN-120 
WASTE LUBE OIL GEN-210 
WASTE LUBE OIL GEN-220 
LUBE OIL NORTH BUILDING 
LUBE OIL SOUTH BUILDING 
LUBE OIL DAY TANK NORTH BUILDING 
LUBE OIL DAY TANK SOUTH BUILDING 
LUBE OIL DAV TANK NORTH BUILDING 
LUBE OIL DAY TANK SOUTH BUILDING 
LUBE OIL FUEL/OIL STORAGE AREA 
LUBE OIL FUEI./OILSTORAGE AREA 
LUBE OIL FUEL/OIL STORAGE AREA 
LUBE OIL FUEL/OIL STORAGE AREA 
LUBE OIL FUEL/OIL STORAGE AREA 
LUBE OIL FUEl/OIL STORAGE AREA 
LUBE OIL FUE[/OIL STORAGE AREA 
LUBE OIL FUEL/OIL STORAGE AREA 
LUBE OIL FUEL/Oil STORAGE AREA 
LUBE OIL FUEL/OIL STORAGE AREA 
ELECTRICAL BUILDING ELECTRICAL BUILDING 
ELECTRICAL BUILDING ELECTRICAL BUILDING 
ELECTRICAL BUILDING ELECTRICAL BUILDING 
ELECTRICAL BUILDING ELECTRICAL BUILDING 
ELECTRICAL BUILDING ELECTRICAL BUILDING 

ELECTRICAL BUILDING ELECTRICAL BUILDING 
CONTROL ROOM CONTROL ROOM 
CONTROL ROOM CONTROL ROOM 
CONTROL ROOM CONTROL ROOM 
NORTH BUILDING NORTH BUILDING 
NORTH BU1lDING NORTH BUILDING 
NORTH BUILDING NORTH BUILD! NG 
NORTH BUILDING NORTH BUILDING 
NORTH BUILDING NORTH BUILDING 
NORTH BUILDING NORTH BUILDING 
NORTH BUILDING NORTH BUILDING 
NORTH BUILDING NORTH BUILDING 

MAIN SYSTEM ASSOCIATION 
COOLING SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 
COOUNG SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 
COOUNG SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 
COOLING SYSTEM 
WASTE LUBE OIL 
WASTE LUBE OIL 
WASTE LUBE Oil 
WASTE LUBE Oil PUMP 
WASTE LUBE Oil PUMP 
WASTE LUBE OIL PUMP 
WASTE LUBE OIL PUMP 
WASTE LUBE OIL PUMP 
WASTE LUBE OIL PUMP 
WASTE LUBE OIL PUMP 
WASTE LUBE OIL PUMP 
NAT GAS ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
NAT GAS ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
llFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
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DEVICE TYPE P&ID NO. TAG NO. SUF 
INSTRUMENT 71-15 PNL - 173 A 
INSTRUMENT 71-15 PNL - 173 B 
INSTRUMENT 71- 15 PNL - 173 C 
INSTRUMENT 71-15 PNL - 173 D 
INSTRUMENT 71-15 PNL - 271 A 
INSTRUMENT 71-15 PNL - 271 B 
INSTRUMENT 71-15 PNL - 271 C 
INSTRUMENT 71-15 PNL - 271 D 
INSTRUMENT 71-15 PNL - 272 A 
INSTRUMENT 71-15 PNL - 272 B 
INSTRUMENT 71-15 PNL - 272 C 
INSTRUMENT 71-15 PNL - 272 D 
INSTRUMENT 71-15 PNL - 273 A 
INSTRUMENT 71- 15 PNL - 273 B 
INSTRUMENT 71-15 PNL - 273 C 
INSTRUMENT 71-15 PNL - 273 D 
INSTRUMENT 71- 15 PNL - 373 A 
INSTRUMENT 71- 15 PNL - 373 B 
INSTRUMENT 71- 15 PNL - 373 C 
INSTRUMENT 71- 15 PNL - 373 D 
INSTRUMENT 71-15 SE - 072 A 
INSTRUMENT 71-15 SE - 072 B 
INSTRUMENT 71-15 SE - 076 A 
INSTRUMENT 71-15 SE - 172 A 
INSTRUMENT 71- 15 SE - 172 B 
INSTRUMENT 71-15 SE - 172 C 
INSTRUMENT 71- 15 SE - 172 D 
INSTRUMENT 71- 15 SE - 272 A 
INSTRUMENT 71- 15 SE - 272 B 
INSTRUMENT 71- 15 SE - 272 C 
INSTRUMENT 71-15 SE - 272 D 
INSTRUMENT 71- 16 FSH - 170 
INSTRUMENT 71- 16 FSH - 270 
INSTRUMENT 71- 16 FSH - 370 
INSTRUMENT 71- 16 HS - 170 A 
INSTRUMENT 71-16 HS - 270 A 
INSTRUMENT 71- 16 HS - 370 A 
INSTRUMENT 71- 16 LSH - 050 
INSTRUMENT 71-16 LSH - 051 
INSTRUMENT 71- 16 LSH - 052 
INSTRUMENT 71-16 LSHH - 050 
INSTRUMENT 71-16 PSH - 375 
INSTRUMENT 71-16 PSL - 375 
INSTRUMENT 71- 16 SD - 061 
INSTRUMENT 71-16 so - 062 
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APPENDIX C - INSTRUMENTATION TAGGING LIST 

DEVICE DESCRIPTION PRIMARY SERVICE MAIN DEVICE LOCATION 

SMOKE DETECTOR NORTH BUILDING NORTH BUILDING 

SMOKE DETECTOR NORTH BUILDING NORTH BUILDING 

SMOKE DETECTOR NORTH BUILDING NORTH BUILDING 

SMOKE DETECTOR NORTH BUILDING NORTH BUILDING 

CARBON MONOXIDE DETECTOR SOUTH BUILDING SOUTH BUILDING 

CARBON MONOXIDE DETECTOR SOUTH BUILDING SOUTH BUILDING 

CARBON MONOXIDE DETECTOR SOUTH BUILDING SOUTH BUILDING 

CARBON MONOXlDE DETECTOR SOUTH BUILDING SOUTH BUILDING 
COMBUSTIBLE GAS DETECTOR SOUTH BUILDING SOUTH BUILDING 

COMBUSTIBLE GAS DETECTOR SOUTH BUILDING SOUTH BUILDING 
COMBUSTIBLE GAS DETECTOR SOUTH BUILDING SOUTH BUILDING 
COMBUSTIBLE GAS DETECTOR SOUTH BUILDING SOUTH BUILDING 
SMOKE DETECTOR SOUTH BUILDING SOUTH BUILDING 
SMOKE DETECTOR SOUTH BUILDING SOUTH BUILDING 
SMOKE DETECTOR SOUTH BUILDING SOUTH BUILDING 
SMOKE DETECTOR SOUTH BUILDING SOUTH BUILDING 
SMOKE DETECTOR FUEL OIL STORAGE FUEL OIL STORAGE 
SMOKE DETECTOR FUEL OIL STORAGE FUEL OIL STORAGE 
SMOKE DITTCTOR FUEL OIL STORAGE FUEL OIL STORAGE 
SMOKE DETECTOR FUEL OIL STORAGE FUEL OIL STORAGE 
COMBUSTIBLE GAS SENSOR ELECTRICAL BUILDING ELECTRICAL BUILDING 
COMBUSTIBLE GAS SENSOR ELECTRICAL BUILDING ELECTRICAL BUILDING 
COMBUSTIBLE GAS SENSOR CONTROL ROOM CONTROL ROOM 
COMBUSTIBLE GAS SENSOR NORTH BUILDING NORTH BUILDING 
COMBUSTIBLE GAS SENSOR NORTH BUILDING NORTH BUILDING 
COMBUSTIBLE GAS SENSOR NORTH BUILDING NORTH BUILDING 
COMBUSTIBLE GAS SENSOR NORTH BUILDING NORTH BUILDING 
COMBUSTIBLE GAS SENSOR SOUTH BUILDING SOUTH BUILDING 
COMBUSTIBLE GAS SENSOR SOUTH BUILDING SOUTH BUILDING 
COMBUSTIBLE GAS SENSOR SOUTH BUILDING SOUTH BUILDING 
COMBUSTIBLE GAS SENSOR SOUTH BUILDING SOUTH BUILDING 
FLOW SWITCH SAFETY EYEWASH SHOWER NORTH BUILDING 
FLOW SWITCH SAFETY EYEWASH SHOWER SOUTH BUILDING 
FLOW SWITCH SAFETY EYEWASH SHOWER FUEL/ OIL STORAGE 
HAND SWITCH SAFE1Y EYEWASH SHOWER NORTH BUILDING 
HAND SWITCH SAFE1Y EYEWASH SHOWER SOUTH BUILDING 
HANOSWJTCH SAFETY EYEWASH SHOWER FUEL/ OIL STORAGE 
FLOAT SWITCH HOLDING TANK NORTH BUILDING 
FLOAT SWITCH HOLDING TANK NORTH BUILDING 
FLOAT SWITCH HOLDING TANK SOUTH BUILDING 
FLOAT SWITCH HOLDING TANK NORTH BUILOJNG 
SPRINKLER RISER FUEL OIL STORAGE FUEL OIL STORAGE 
SPRINKLER RISER FUEL OIL STORAGE FUEL OIL STORAGE 
SMOKE DETECTOR ELECTRICAL BUILDING AC UNIT ELECTRICAL BUILDING AC UNIT 
SMOKE DETECTOR ELECTRICAL BUILDING AC UNIT ELECTRICAL BUILDING AC UNIT 
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MAIN SYSTEM ASSOCIATION 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
UFESAFETY 
UFE SAFETY 
UFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
UFESAFETY 
LIFE SAFE1Y 
UFESAFE1Y 
UFESAFETY 
UFESAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
UFESAFETY 
UFE SAFE1Y 
UFE SAFE1Y 
LIFE SAFE1Y 
LIFE SAFETY 
UFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFE1Y 
LIFE SAFETY 
UFESAFE1Y 
LIFE SAFE1Y 
LIFE SAFE1Y 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFESAFE1Y 
SUMP PUMPS 
SUMP PUMPS 
SUMP PUMPS 
SUMP PUMPS 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
LIFE SAFETY 
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DEVICE TYPE P&!D NO. TAG NO. 
EQUIPMENT 11-1 BKR - 1111 
EQUIPMENT 11-1 BKR - 2312 
EQUIPMENT 11-1 FMR - 400 

EQUIPMENT 11-1 FMR - 500 
EQUIPMENT 11- 1 MMR - 400 
EQUIPMENT 11- 1 MMR - 500 
EQUIPMENT 11-1 MTR - 400 
EQUIPMENT 11-1 MTR • 500 
EQUIPMENT 11-1 PNL • 400 
EQUIPMENT 11-1 PNL • 500 
EQUIPMENT 11- 1 UPS - 400 
EQUIPMENT 11-1 UPS - 500 
EQUIPMENT 11-1 VFD - 400 
EQUIPMENT 11-1 VFD - 500 
EQUIPMENT 11-1 VT - 400 
EQUIPMENT 11- 1 VT - 500 

EQUIPMENT 21- 1 PNL - 610 

EQUIPMENT 71-1 BAT - 110 
EQUIPMENT 71-1 BAT • 120 
EQUIPMENT 71-1 BKR - 3110 
EQUIPMENT 71-1 BKR - 3210 
EQUIPMENT 71-1 ENG - 120 
EQUIPMENT 71- 1 FMR - 3110 
EQUIPMENT 71· 1 FMR - 3210 
EQUIPMENT 71- 1 GEN - 120 
EQUIPMENT 71-1 GMR • 3110 
EQUIPMENT 71-1 GMR - 3210 
EQUIPMENT 71-1 HAS - 120 
EQUIPMENT 71-1 SV- 110 
EQUIPMENT 71-1 SV- 120 
EQUIPMENT 71-1 TEMS • 120 
EQUIPMENT 71- 3 BAT - 210 
EQUIPMENT 71- 3 BAT - 220 
EQUIPMENT 71- 3 BKR - 3120 
EQUIPMENT 71- 3 BKR - 3220 
EQUIPMENT 71- 3 ENG - 210 
EQUIPMENT 71- 3 ENG - 220 
EQUIPMENT 71- 3 FMR - 3120 
EQUIPMENT 71- 3 FMR - 3220 
EQUIPMENT 71- 3 GEN - 210 
EQUIPMENT 71- 3 GEN • 220 
EQUIPMENT 71- 3 GMR - 3120 
EQUIPMENT 71- 3 GMR - 3220 
EQUIPMENT 71- 3 HAS • 210 
EQUIPMENT 11· 3 HAS • 220 
EQUIPMENT 71- 3 5V - 210 
EQUIPMENT 71- 3 SV- 210 
EQUIPMENT 71- 3 SV- 220 
EQUIPMENT 71- 3 TEMS - 210 
EQUIPMENT 71- 3 TEMS - 220 
EQUIPMENT 71-4 PNL - 310 
EQUIPMENT 71-4 PNL - 310 
EQUIPMENT 71-4 PNL - 311 
EQUIPMENT 71-4 PSV - 310 
EQUIPMENT 71-4 PSV - 310 

SUF 

A 

A 
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APPENDIX D- EQUIPEMENTTAGGING LIST 

DEVICE DESCRIPTION PRIMARY SERVICE 
52 BREAKER VFD-500 

52 BREAKER VFD-400 
FEEDER MANAGEMENT RELAY VFD-400 
FEEDER MANAGEMENT RELAY VFD-500 
MOTOR MANAGEMENT RELAY MOTOR400 

MOTOR MANAGEMENT RELAY MOTORSOO 
MOTOR SEWAGE PUMP 400 

MOTOR SEWAGE PUMP 500 

PUMP CONTROL SYSTEM PANEL MOTOR400 
PUMP CONTROL SYSTEM PANEL MOTOR500 
UPS VFD & V!SRATION CONTROLLER 

UPS VFD & VIBRATION CONTROLLER 
VFD MOTOR400 
VFD MOTOR500 
VIBRATION CONTROLLER MOTOR400 
VIBRATION CONTROLLER MOTOR500 
SYNC CHECK/CLOSED TRANSITION PANEL USS-1 
GENERATOR INSTRUMENT BATTERY GEN-110 

GENERATOR INSTRUMENT BATTERY GEN-120 
52 BREAKER GEN-110 
52 BREAKER GEN-210 
ENGINE GEN-120 
FEEDER MANAGEMENT RELAY GEN-110 
FEEDER MANAGEMENT RELAY GEN-210 

GENERATOR GEN-120 
GENERATOR MANAGEMENT RELAY GEN-110 
GENERATOR MANAGEMENT RELAY GEN-210 
GENERATOR REMOTE CONTROLLER GEN-120 
ENGINE START VALVE GEN-110 
ENGINE ST ART VALVE GEN-120 
GENERATOR LOCAL CONTROLLER GEN-120 
GENERATOR INSTRUMENT BATTERY GEN-210 
GENERATOR INSTRUMENT BATTERY GEN-220 
52BREAKER GEN-120 
52BREAKER GEN-220 
ENGINE GEN-210 
ENGINE GEN-220 
FEEDER MANAGEMENT RELAY GEN-120 
FEEDER MANAGEMENT RELAY GEN-220 
GENERATOR GEN-210 
GENERATOR GEN-220 
GENERATOR MANAGEMENT RELAY GEN-120 
GENERATOR MANAGEMENT RELAY GEN-220 
GENERATOR REMOTE CONTROLLER GEN:210 
GENERATOR REMOTE CONTR.OLLER 

~ - GEM--220 ·-
ENGINE START VALVE GEN•2iO 
ENGINE START VALVE: GEN·210 
ENGINE START VALVE GEN-220 
GENERATORLOCALCONTROLLER GEN-210 
GENERATOR LOCAL CONTROLLER GEN-220 
AUTOMATIC FUEL PORT CONTROL PANEL DIESEL FUEL 
DIESEL FUEL STORAGE TANK LOCAL CONTROL PANEL DIESEL FUEL 
FUEL POLISHING SYSTEM DIESEL FUEL 
PRESSURE SAFETY VALVE DIESEL FUEL 
PRESSURE SAFETY VALVE DIESEL FUEL 
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MAIN DEVICE LOCATION MAIN SYSTEM ASSOCIATION 
SWITCHGEAR N0.1 4160VAC 

SWITCHGEAR N0.2 4160VAC 
SWITCHGEAR N0.2 4160VAC 
SWITCHGEAR N0.1 4160VAC 
PNL-400 SEWAGE PUMP 400 

PNL-500 SEWAGE PUMP 500 

PUMP MOTOR ROOM SEWAGE PUMP 400 
PUMP MOTOR ROOM SEWAGE PUMP 500 
(E) ENGINE ROOM SEWAGE PUMP 400 
(E) ENGINE ROOM SEWAGE PUMP 500 
PNL-400 SEWAGE PUMP 400 

PNL-500 SEWAGE PUMP 500 
PNL-400 SEWAGE PUMP 400 
PNL-500 SEWAGE PUMP 500 
PUMP MOTOR ROOM SEWAGE PUMP 400 
PUMP MOTOR ROOM SEWAGE PUMP 500 
{E) ELECTRICAL ROOM SYNCH CHECK/ CLOSED TRANSITION PANEL 
NORTH BUILDING GEN-110 

NORTH BUILDING GEN-120 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
NORTH BUILDING GEN-120 

SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
NORTH BUILDING GEN-120 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
ELECTRICAL BUILDING GEN-120 
NORTH BUILDING GEN-110 
NORTH BUILDING GEN-120 
NORTH BUILDING GEN-120 
SOUTH BUtLDING GEN-210 
SOUTH BUILDING GEN-220 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
SOUTH BUILDING GEN-210 
SOUTH BUILDING GEN-220 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
SOUTH BUILDING GEN-210 
SOUTH BUILDING GEN-220 
SWITCHGEAR N0.3 4160VAC 

SWITCHGEAR N0.3 4160VAC 
ELECTRICAL BUILDING GEN•210 
ELECTRICAL flUlltllt:J§ GE:N·2:W 
SOUitl SU!LD!NG GEN-i10 
SOUTH BUILDING GEN-110 
SOUTH BUILDING GEN-220 
SOUTH BUILDING GEN-210 
SOUTH BUILDING GEN-220 
FUEL/ OIL STORAGE AREA FUEL/ OIL STORAGE AREA 
FUEL/ OIL STORAGE AREA FUEL/ OIL STORAGE AREA 
FUEL/ OIL STORAGE AREA FUEL/ OIL STORAGE AREA 
TNK-310 FUEL/ OIL STORAGE AREA 
TNK-310 FUEL/ OIL STORAGE AREA 
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DEVICE TYPE P&ID NO. TAG NO. SUF 

EQUIPMENT 71-4 SV - 310 A 

EQUIPMENT 71- 4 TNK - 310 

EQUIPMENT 71- 5 PMP - 312 

EQUIPMENT 71- 5 PMP - 314 

EQUIPMENT 71- 5 PNL - 312 

EQUIPMENT 71- 5 PNL - 314 

EQUIPMENT 71- 5 PSV - 312 A 

EQUIPMENT 71- S PSV - 312 B 

EQUIPMENT 71- 5 PSV • 314 A 

EQUIPMENT 71- 5 PSV • 314 B 
EQUIPMENT 71- 5 sv. 312 

EQUIPMENT 71-5 SV- 314 

EQUIPMENT 71- 5 TNK - 312 
EQUIPMENT 71- 5 TNK • 314 
EQUIPMENT 71- 6 ACP • 141 
EQUIPMENT 71- 6 ACP • 142 
EQUIPMENT 71- 6 ACP • 241 
EQUIPMENT 71- 6 ACP • 242 
EQUIPMENT 71- 6 FLT - 140 

EQUIPMENT 71- 6 FLT - 141 

EQUIPMENT 71- 6 FLT • 142 

EQUIPMENT 71- 6 FLT • 240 
EQUIPMENT 71- 6 FLT - 241 

EQUIPMENT 71- 6 FLT - 242 

EQUIPMENT 71- 6 PCV - 140 A 

EQUIPMENT 71- 6 PCV - 140 B 

EQUIPMENT 71- 6 PCV • 140 C 
EQUIPMENT 71- 6 PCV - 240 A 

EQUIPMENT 71- 6 PCV - 240 8 
EQUIPMENT 71- 6 PCV - 240 C 

EQUIPMENT 71- 6 PNL - 140 

EQUIPMENT 71- 6 PNL - 240 

EQUIPMENT 71- 6 PSV • 140 
EQUIPMENT 71- 6 PSV - 240 

EQUIPMENT 71- 6 RAD - 143 

EQUIPMENT 71- 6 RAD • 243 

EQUIPMENT 71- 6 TNK • 140 

EQUIPMENT 71- 6 TNK • 240 
EQUIPMENT 71- 7 B- 110 

EQUIPMENT 71- 7 B. 120 
EQUIPMENT 71- 7 B - 210 

EQUIPMENT 71- 7 B- 220 

EQUIPMENT 71- 7 CEMS • 110 
EQUIPMENT 71- 7 CEMS • 120 
EQUIPMENT 71• 7 CEMS • 210 
EQUIPMENT 71- 7 CEMS . no 
EQUIPMENT 71- 7 LT. 160 

EQUIPMENT 71- 7 LT- 260 

EQUIPMENT 71- 7 PMP - 110 
EQUIPMENT 71- 7 PMP • 120 
EQUIPMENT 71- 7 PMP • 210 
EQUIPMENT 71- 7 PMP - 220 

EQUIPMENT 71- 7 SCR • 110 
EQUIPMENT 71- 7 SCR • 120 
EQUIPMENT 71- 7 SCR - 210 

DEVICE DESCRIPTION 
SOLENOID VALVE 
TANK 

RETURN PUMP 
RETURN PUMP 
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PRIMARY SERVICE 
DIESEL FUEL 

DIESEL FUEL 
NORTH BUILDING 

SOUTH BUILDING 

DIESEL DAY TANK CONTROL PANEL NORTH BUILDING 

DIESEL DAY TANK CONTROL PANEL SOUTH BUILDING 

PRESSURE SAFETY VALVE NORTH BUILDING 

PRESSURE SAFETY VALVE NORTH BUILDING 

PRESSURE SAFETY VALVE SOUTH BUILDING 

PRESSURE SAFETY VALVE SOUTH BUILDING 
SOLENOID VALVE NORTH BUILDING 

SOLENOlD VALVE SOUTH BUILDING 

DIESEL DAY TANK NORTH BUILDING 

DIESEL DAY TANK SOUTH BUILDING 

AIR COMPRESSOR NORTH BUILDING 

AIR COMPRESSOR NORTH BUILDING 

AIR COMPRESSOR SOUTH BUILDING 

AIR COMPRESSOR SOUTH BUILDING 

AIR FILTER PRE-FJLTERAIR DRYER 

AIR FILTER AFTER FILTER AIR RECEIVER 

AIR FILTER FINAL FILTER EQUIPMENT 

AIR FILTER PRE-FILTER AIR DRYER 

AIR FILTER AFTER FILTER AIR RECEIVER 

AIR FILTER FJNAL FILTER EQUIPMENT 

PRESSURE CONTROL VALVE GEN-110 

PRESSURE CONTROL VALVE GEN-120 
PRESSURE CONTROL VALVE SCR 
PRESSURE CONTROL VALVE GEN-210 

PRESSURE CONTROL VALVE GEN-220 

PRESSURE CONTROL VALVE SCR 
AIR COMPRESSOR PANEL NORTH BUILDING 

AIR COMPRESSOR PANEL SOUTH BUILDING 

PRESSURE SAFETY VALVE EQUIPMENT 

PRESSURE SAFETY VALVE EQUIPMENT 

AIR DRYER AIR RECEIVER 
AIR DRYER AlR RECEIVER 

AIR RECEIVER COMPRESSED AIR 
AIR RECEIVER COMPRESSED AIR 

BLOWER PACKAGE GEN-110 
BLOWER PACKAGE GEN-120 

BLOWER PACKAGE GEN-210 

BLOWER PACKAGE GEN-220 

EMISSIONS CONTROLLER GEN-110 

EMISSIONS CONTROLLER GEN-120 
EMISSIONS CONTROLLER GEN-210 
EMISSIONS CONTROLLER GEN-220 

LEVEL TRANSMITIER UREA TANK 

LEVEL TRANSMITTER UREA TANK 

PUMP UREA 
PUMP UREA 
PUMP UREA 
PUMP UREA 
SCR CONTROLLER GEN-110 

SCR CONTROLLER GEN-120 

SCR CONTROLLER GEN-210 
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MAIN DEVICE LOCATION MAIN SYSTEM ASSOCIATION 

PNL-310A FUEL/ OIL STORAGE AREA 

FUEL/ OIL STORAGE AREA FUEL/ OIL STORAGE AREA 

DIESEL DAY TANK DIESEL FUEL 

DIESEL DAY TANK DIESEL FUEL 

DIESELDAYTANK DIESEL FUEL 

DIESEL DAY TANK DIESEL FUEL 

DIESEL DAY TANK DIESEL FUEL 

DIESEL DAY TANK DIESEL FUEL 

DIESEL DAY TANK DIESEL FUEL 

DIESEL DAY TANK DIESEL FUEL 
DIESELDAYTANK DIESEL FUEL 

DIESEL DAY TANK DIESEL FUEL 

DIESEL DAY TANK DIESEL FUEL 

DIESEL DAY TANK DIESEL FUEL 

NORTH BUILDING COMPRESSED AIR 

NORTH BUILDING COMP RESS ED AIR 

SOUTH BUILDING COMPRESSED AIR 

SOUTH BUILDING COMPRESSED AIR 

NORTH BUILDING COMPRESSED AIR 

NORTH BUILDING COMPRESSED AIR 

NORTH BUILDING COMPRESSED AIR 

SOUTH BUILDING COMPRESSED AIR 

SOUTH BUILDING COMPRESSED AIR 

SOUTH BUILDING COMPRESSED AIR 

NORTH BUlLDING COMPRESSED AIR 

NORTH BUILDING COMPRESSED AIR 

NORTH BUILDING COMPRESSED AIR 
SOUTH BUILDING COMPRESSED AIR 

SOUTH BUILDING COMPRESSED AIR 

SOUTH BUILDING COMPRESSED AIR 

NORTH BUILDING COMPRESSED AIR 

SOUTH BUILDING COMPRESSED AIR 

NORTH BUILDING COMPRESSED AIR 

SOUTH BUILDING COMPRESSED AIR 

NORTH BUILDING COMPRESSED AIR 
SOUTH BUlLDING COMPRESSED AIR 

NORTH BUILDING COMPRESSED AIR 

SOUTH BUILDING COMPRESSED AIR 
NORTH BUILDING GEN-110 

NORTH BUILDING GEN-110 

SOUTH BUILDING GEN-110 

SOUTH BUILDING GEN-110 

NORTH BUILDING GEN-110 

NORTH BUILDING GEN-120 
SOUTH BUILDING GEN-210 
SOUTH BUILDING GEN-220 
NORTH BUILDING UREA 

SOUTH BUILDING UREA 

NORTH BUILDING GEN-110 

NORTH BUILDING GEN-120 

SOUTH BUILDING GEN-210 
SOUTH BUILDING GEN-220 

NORTH BUILDING GEN-110 

NORTH BUILDING GEN-120 
SOUTH BUILDING GEN-210 
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DEVICETYPE P&lD NO. TAG NO. SUF DEVICE DESCRIPTION 

EQUIPMENT 71- 7 SCR - 220 SCR CONTROLLER 
EQUIPMENT 71- 7 TNK - 160 TANK 

EQUIPMENT 71- 7 TNK - 260 TANK 

EQUIPMENT 71- 8 AHU - 111 PACKAGED EQUIPMENT 

EQUIPMENT 71- 8 AHU • 121 PACKAGED EQUIPMENT 
EQUIPMENT 71- 8 AHU - 211 PACKAGED EQUIPMENT 
EQUIPMENT 71- 8 AHU - 221 PACKAGED EQUIPMENT 

EQUIPMENT 71- 8 DC • 111 A FIELD DISCONNECT SWITCH 

EQUIPMENT 71- 8 DC • 111 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC • 112 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC • 112 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71· 8 DC - 113 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC • 113 C FIELD DISCONNECTSWITCH 
EQUIPMENT 71- 8 DC - 114 A FIELD DISCONNECT SWITCH 

EQUIPMENT 71- 8 DC - 114 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC - 121 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC • 121 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC • 122 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC - 122 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC - 123 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC - 123 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC - 211 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC - 211 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC • 212 A FIELD DISCONNECT SWlTCH 
EQUIPMENT 71- 8 DC - 212 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC· 213 A FIELD DISCONNECTSWlTCH 
EQUIPMENT 71- 8 DC • 213 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC - 214 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC - 214 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC - 221 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC - 221 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC - 222 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DC- 222 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71-8 DC- 223 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71-8 DC- 223 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 8 DPR • 111 DAMPER 
EQUIPMENT 71- 8 DPR - 112 DAMPER 
EQUIPMENT 71- 8 DPR - 113 DAMPER 
EQUIPMENT 71- 8 DPR - 114 DAMPER 
EQUIPMENT 71- 8 DPR - 121 DAMPER 
EQUIPMENT 71-8 DPR - 122 DAMPER 
EQUIPMENT 71- 8 DPR - 123 DAMPER 
EQUIPMENT 71-8 DPR - 211 DAMPER 
EQUIPMENT 71- 8 DPR • 212 DAMPER 
EQUIPMENT 71• 8 DPR • 213 DAMPER 
EQUIPMENT 71-8 DPR - 214 DAMPER 
EQUIPMENT 71- 8 DPR - 221 DAMPER 
EQUIPMENT 71- 8 DPR - 222 DAMPER 
EQUIPMENT 71- 8 DPR - 223 DAMPER 
EQUIPMENT 71- 8 FAN - 111 FAN 
EQUIPMENT 71-18 FAN - 112 FAN 
EQUIPMENT 71-;8 FAN • 113 FAN 
EQUIPMENT 71- 8 FAN • 114 FAN 
EQUIPMENT 71-8 FAN - 121 FAN 
EQU1PMENT 71- 8 FAN - 122 FAN 
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PRIMARY SERVICE 
GEN-220 
NORTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
FAN N0.1 
DPR-111 
FAN N0.2 
DPR-112 
FAN N0.3 
DPR-113 
FAN N0.4 

DPR-114 
FAN N0.1 
DPR-121 
FAN N0.2 
DPR-122 
FAN N0.3 
DPR-123 
FAN N0.1 

DPR-211 
FAN N0.2 
DPR-212 
FANN0.3 
DPR-213 
FAN N0.4 

DPR-214 
FAN N0.1 
DPR-221 
FAN N0.2 
DPR-222 

FANN0.3 
DPR-223 
FAN N0.1 
FANN0.2 
FAN N0.3 

FAN N0.4 
FAN N0.1 
FANN0.2 
FAN N0.3 
FAN N0.1 

FANN0.2 
FAN N0.3 
FAN N0.4 
FAN N0.1 
FAN N0.2 
FAN N0.3 
NORTH BUILDING 
NORTH BUILDING 

NORTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 

NORTH BUILDING 

MAIN DEVICE LOCATION MAIN SYSTEM ASSOCIATION 

SOUTH BUILDING GEN-220 

NORTH BUILDING UREA 

NORTH BUILDING UREA 
ROOF AHU-111 
ROOF AHU-121 
ROOF AHU-211 
ROOF AHU-221 
AHU-111 SUPPLY FAN N0.1 
AHU-111 SUPPLY FAN N0.1 
AHU-111 SUPPLY FAN N0.2 
AHU-111 SUPPLY FAN N0.2 
AHU-111 SUPPLY FAN N0.3 
AHU-111 SUPPLY FAN N0.3 
AHU-111 SUPPLY FAN N0.4 

AHU-111 SUPPLY FAN N0.4 
AHU-121 SUPPLY FAN N0.1 
AHU-121 SUPPLY FAN N0.1 
AHU-121 SUPPLY FAN N0.2 
AHU-121 SUPPLY FAN N0.2 
AHU-121 SUPPLY FAN N0.3 
AHU-121 SUPPLY FAN N0.3 
AHU-211 SUPPLY FAN N0.1 
AHU-211 SUPPLY FAN N0.1 
AHU-211 SUPPLY FAN N0.2 
AHU-211 SUPPLY FAN N0.2 
AHU-211 SUPPLY FAN N0.3 
AHU-211 SUPPLY FAN N0.3 
AHU-211 SUPPLY FAN N0.4 
AHU-211 SUPPLY FAN N0.4 
AHU-221 SUPPLY FAN N0.1 
AHU-221 SUPPLY FAN N0.1 
AHU-221 SUPPLY FAN N0.2 
AHU-221 SUPPLY FAN N0.2 
AHU-221 SUPPLY FAN N0.3 
AHU-221 SUPPLY FAN N0.3 
AHU-111 SUPPLY FAN N0.1 
AHU-111 SUPPLY FAN N0.2 
AHU-111 SUPPLY FAN N0.3 
AHU-111 SUPPLY FAN N0.4 
AHU-121 SUPPLY FAN N0.1 
AHU-121 SUPPLY FAN N0.2 
AHU-121 SUPPLY FAN N0.3 
AHU-211 SUPPLY FAN N0.1 
AHU-211 SUPPLY FAN N0.2 
AHU-211 SUPPLY FAN N0.3 
AHU-211 SUPPLY FAN N0.4 
AHU-221 SUPPLY FAN N0.1 
AHU-221 SUPPLYFAN N0.2 
AHU-221 SUPPLY FAN N0.3 
AHU-111 SUPPLY FAN N0.1 
AHU-111 SUPPLY FAN N0.2 
AHU-111 SUPPLY FAN N0.3 
AHU-111 SUPPLY FAN N0.4 
AHU-121 SUPPLY FAN N0.1 
AHU-121 SUPPLY FAN N0.2 
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DEVICE TYPE P&ID NO. TAG NO. SUF DEVICE DESCRIPTION 

EQUIPMENT 71- 8 FAN - 123 FAN 
EQUIPMENT 71- 8 FAN - 211 FAN 
EQUIPMENT 71- 8 FAN - 212 FAN 
EQUIPMENT 71- 8 FAN - 213 FAN 

EQUIPMENT 71- 8 FAN - 214 FAN 
EQUIPMENT 71- 8 FAN - 221 FAN 
EQUIPMENT 71- 8 FAN - 222 FAN 
EQUIPMENT 71- 8 FAN - 223 FAN 
EQUIPMENT 71- 8 FLT - 111 B FILTER 

EQUIPMENT 71- 8 FLT - 111 C FILTER 
EQUIPMENT 71- S FLT - 121 B FILTER 
EQUIPMENT 71- 8 FLT - 121 C FILTER 
EQUJPMENT 71- 8 FLT - 211 B FILTER 
EQUIPMENT 7)- 8 FLT - 211 C FILTER 
EQUIPMENT 71- 8 FLT - 221 B FILTER 
EQUIPMENT 71- 8 FLT - 221 C FILTER 
EQUIPMENT 71-8 LVR - 111 LOUVER 
EQUIPMENT 71- 8 LVR - 121 LOUVER 
EQUIPMENT 71- 8 LVR - 211 LOUVER 

EQUIPMENT 71- 8 LVR - 221 LOUVER 
EQUIPMENT 71- 8 VFD - 111 VFD 
EQUIPMENT 71- 8 VFD - 112 VFD 
EQUIPMENT 71- 8 VFD - 113 VFD 
EQUIPMENT 71- 8 VFD - 114 VFD 
EQUIPMENT 71- 8 VFD - 121 VFD 
EQUIPMENT 71- 8 VFD - 122 VFD 
EQUIPMENT 71- 8 VFD - 123 VFD 
EQUIPMENT 71- 8 VFD - 211 VFD 
EQUIPMENT 71- 8 VFD - 212 VFD 
EQUIPMENT 71- 8 VFD - 213 VFD 
EQUIPMENT 71-8 VFD - 214 VFD 
EQUIPMENT 71- 8 VFD - 221 VFD 
EQUIPMENT 71- 8 VFD - 222 VFD 
EQUIPMENT 71- 8 VFD - 223 VFD 
EQUIPMENT 71- 9 AHU - 115 PACKAGED EQUIPMENT 
EQUIPMENT 71- 9 AHU - 125 PACKAGED EQUIPMENT 
EQUIPMENT 71- 9 AHU - 215 PACKAGED EQUIPMENT 
EQUIPMENT 71- 9 AHU - 225 PACKAGED EQUIPMENT 
EQUIPMENT 71- 9 DC - 115 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 115 C FIELD DlSCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 116 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 116 C FIELD DISCONNECT SWITCH 
EQUlPMENT 71- 9 DC - 117 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 117 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC • 118 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 118 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 125 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 125 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 126 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 126 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 127 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 127 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 215 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 215 C FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 216 A FIELD DISCONNECT SWITCH 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

13300 Instrumentation and Control 

APPENDIX D- EQUIPEMENTTAGG!NG UST 

PRIMARY SERVICE 
NORTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 

SOUTH BUILDING 
SOUTH BUILDING 
AHU-111 
AHU-111 
AHU-111 
AHU-111 
AHU-121 
AHU-121 
AHU-121 
AHU-211 
AHU-211 
AHU-211 
AHU-211 
AHU-221 
AHU-221 
AHU-221 
NORTH BUIWING 

NORTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
FAN N0.5 
DPR-115 
FANN0.6 
DPR-116 

FAN N0.7 
DPR-117 
FAN N0.8 
DPR-118 
FAN NO.S 
DPR-125 
FAN N0.6 
DPR-126 
FAN N0.6 
DPR-126 
FAN N0.5 

DPR-215 
FAN N0.6 

MAIN DEVICE LOCATION MAIN SYSTEM ASSOOATION 
AHU-121 SUPPLY FAN N0.3 
AHU-211 SUPPLY FAN N0.1 

AHU-211 SUPPLY FAN N0.2 

AHU-211 SUPPLY FAN N0.3 
AHU-211 SUPPLY FAN N0.4 
AHU-221 SUPPLY FAN N0.1 
AHU-221 SUPPLY FAN N0.2 

AHU-221 SUPPLY FAN N0.3 

ROOF AHU-111 

ROOF AHU-111 
ROOF AHU-121 

ROOF AHU-121 
ROOF AHU-211 
ROOF AHU-211 

ROOF AHU-221 
ROOF AHU-221 

ROOF AHU-111 

ROOF AHU-121 

ROOF AHU-211 

ROOF AHU-221 
ELECTRICAL BUILDING SUPPLY FAN N0.1 
ELECTRICAL BUILDING SUPPLY FAN N0.2 
ELECTRICAL BUILDING SUPPLY FAN N0.3 
ELECTRICAL BUILDING SUPPLY FAN N0.4 
ELECTRICAL BUILDING SUPPLY FAN N0.1 
ELECTRICAL BUILDING SUPPLY FAN N0.2 
ELECTRICAL BUILDING SUPPLY FAN N0.3 
ELECTRICAL BUILDING SUPPLY FAN N0.1 
ELECTRICAL BUILDING SUPPLY FAN N0.2 
ELECTRICAL BUILDING SUPPLY FAN N0.3 
ELECTRlCAL BUILDING SUPPLY FAN N0.4 
ELECTRICAL BUILDING SUPPLY FAN N0.1 
ELECTRICAL BUILDING SUPPLY FAN N0.2 
ELECTRlCAL BUILDING SUPPLY FAN N0.3 
ROOF AHU-115 

ROOF AHU-125 

ROOF AHU-215 
ROOF AHU-225 

AHU-111 EXHAUST FAN N0.5 
AHU-111 EXHAUST FAN N0.5 
AHU-111 EXHAUST FAN N0.6 
AHU-111 EXHAUST FAN N0.6 
AHU-111 EXHAUST FAN N0.7 
AHU-111 EXHAUST FAN N0.7 
AHU-111 EXHAUST FAN N0.8 
AHU-111 EXHAUST FAN N0.8 
AHU-121 EXHAUSTFAN N0.5 
AHU-121 EXHAUST FAN N0.5 
AHU-121 EXHAUST FAN N0.6 
AHU-121 EXHAUST FAN N0.6 
AHU-121 EXHAUST FAN N0.7 
AHU-121 EXHAUST FAN N0.7 
AHU-211 EXHAUST FAN N0.5 
AHU-211 EXHAUST FAN N0.5 
AHU-211 EXHAUST FAN N0.6 
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DEVICE TYPE P&ID NO. TAG NO. SUF DEVICE DESCRIPTION 

EQUIPMENT 71- 9 DC - 216 C FIELD DISCONNECT SWITCH 

EQUIPMENT 71- 9 DC - 217 A FIELD DISCONNECT SWITCH 

EQUIPMENT 71- 9 oc - 217 C FIELD DISCONNECT SWITCH 

EQUIPMENT 71- 9 oc - 218 A FIELD DISCONNECT SWITCH 

EQUIPMENT 71- 9 DC - 218 C FIELD DISCONNECT SWITCH 

EQUIPMENT 71- 9 DC • 225 A FIELD DISCONNECT SWITCH 

EQUIPMENT 71- 9 DC • 225 C FIELD DISCONNECT SWITCH 

EQUIPMENT 71- 9 DC - 226 A FIELD DISJ:ONNECT SWITCH 

EQUIPMENT 71· 9 DC • 226 C FIELD DlSCONNECT SWITCH 
EQUIPMENT 71- 9 DC • 227 A FIELD DISCONNECT SWITCH 
EQUIPMENT 71- 9 DC - 227 C FIELD DISCONNECT SWITCH 

EQUIPMENT 71- 9 DPR · 115 DAMPER 
EQUIPMENT 71- 9 DPR - 116 DAMPER 

EQUIPMENT 71- 9 DPR - 117 DAMPER 
EQUIPMENT 71- 9 DPR • 118 DAMPER 
EQUIPMENT 71- 9 DPR • 125 DAMPER 
EQUIPMENT 71- 9 DPR • 126 DAMPER 
EQUIPMENT 71- 9 DPR • 127 DAMPER 
EQUIPMENT 71- 9 DPR • 215 DAMPER 
EQUIPMENT 71- 9 DPR • 216 DAMPER 

EQUIPMENT 71- 9 DPR • 217 DAMPER 
EQUIPMENT 71- 9 DPR • 218 DAMPER 
EQUIPMENT 71- 9 DPR • 225 DAMPER 
EQUIPMENT 71- 9 DPR - 226 DAMPER 
EQUIPMENT 71- 9 DPR • 227 DAMPER 
EQUIPMENT 71- 9 FAN • 115 FAN 
EQUIPMENT 71- 9 FAN - 116 FAN 
EQUIPMENT 71- 9 FAN - 117 FAN 
EQUIPMENT 71- 9 FAN • 118 FAN 
EQUIPMENT 71- 9 FAN - 125 FAN 
EQUIPMENT 71- 9 FAN - 126 FAN 
EQUIPMENT 71-Sl FAN • 127 FAN 

EQUIPMENT 71- 9 FAN • 215 FAN 
EQUIPMENT 71- 9 FAN • 216 FAN 
EQUIPMENT 71- 9 FAN - 217 FAN 
EQUIPMENT 71- 9 FAN - 218 FAN 
EQUIPMENT 71- 9 FAN • 225 FAN 
EQUIPMENT 71-9 FAN - 226 FAN 
EQUIPMENT 71- 9 FAN - 227 FAN 
EQUIPMENT 71- 9 FLT • 115 B FILTER 
EQUIPMENT 71- 9 FLT • 115 C FILTER 
EQUIPMENT 71- 9 FLT • 125 B FILTER 
EQUIPMENT 71- 9 FLT • 125 C FILTER 
EQUIPMENT 71• 9 FLT • 215 B FILTER 
EQUIPMENT 71- 9 FLT • 215 C FILTER 
EQUIPMENT 71- 9 FLT • 225 B FILTER 
EQUIPMENT 71- 9 FLT - 225 C FILTER 
EQUIPMENT 71- 9 HEX - 115 A HEATEXCHANGER 
EQUIPMENT 71- 9 HEX • 115 HEAT EXCHANGER 
EQUIPMENT 71-9 HEX • 125 A HEAT EXCHANGER 
EQUIPMENT 71- 9 HEX • 125 HEAT EXCHANGER 
EQUIPMENT 71-9 HEX • 215 A HEAT EXCHANGER 
EQUIPMENT 71- 9 HEX • 215 HEAT EXCHANGER 
EQUIPMENT 71- 9 HEX - 225 A HEAT EXCHANGER 
EQUIPMENT 71-9 HEX • 225 HEAT EXCHANGER 

Pump Station 2 Power Reliabiilty and Surge Protection 
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13300 Instrumentation and Control 
APPENDIX D - EQUIPEMENTTAGGING UST 

PRIMARY SERVICE 
DPR-216 
FAN N0.7 
DPR-217 
FANN0.8 
DPR-218 
FAN N0.5 
DPR-225 
FAN N0.6 
DPR-226 
FAN N0.7 
DPR-227 
FAN N0.5 
FAN N0.6 
FAN N0.7 
FAN N0.8 
FAN N0.5 
FAN N0.6 
FAN N0.6 
FAN N0.5 
FAN N0.6 
FAN N0.7 
FAN N0.8 
FANNO.S 
FAN N0.6 
FANN0.7 
NORTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
NORTH 8UILD!NG 
SOUTH BUILDING 
SOUTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 
NORTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
LTCOOUNG 
HTCOOUNG 
LT COOLING 
HT COOLING 
LTCOOUNG 
HT COOLING 
LT COOLING 
HTCOOUNG 

MAIN DEVICE LOCATION MAIN SYSTEM ASSOCIATION 
AHU-211 EXHAUST FAN N0.6 
AHU-211 EXHAUSTFAN N0.7 
AHU-211 EXHAUST FAN N0.7 
AHU-211 EXHAUST FAN N0.8 
AHU-211 EXHAUST FAN N0.8 
AHU-221 EXHAUST FAN N0.5 
AHU-221 EXHAUST FAN N0.5 

AHU-221 EXHAUST FAN N0.6 
AHU-221 EXHAUST FAN N0.6 
AHU-221 EXHAUST FAN N0.7 
AHU-221 EXHAUSTFAN N0.7 
AHU-111 EXHAUST FAN NO:S 
AHU-111 EXHAUSTFAN N0.6 
AHU-111 EXHAUST FAN N0.7 
AHU-111 EXHAUST FAN N0.8 
AHU-121 EXHAUST FAN N0.5 
AHU-121 EXHAUST FAN N0.6 
AHU-121 EXHAUST FAN N0.7 
AHU-211 EXHAUST FAN N0.5 
AHU-211 EXHAUST FAN N0.6 
AHU-211 EXHAUST FAN N0.7 
AHU-211 EXHAUST FAN N0.8 
AHU-221 EXHAUST FAN N0.5 
AHU-221 EXHAUST FAN N0.6 
AHU-221 EXHAUST FAN N0.7 
AHU-111 EXHAUST FAN N0.5 
AHU-111 EXHAUST FAN N0.6 
AHU-111 EXHAUST FAN N0.7 
AHU-111 EXHAUST FAN N0.8 
AHU-121 EXHAUST FAN N0.5 
AHU-121 EXHAUSTFAN N0.6 
AHU-121 EXHAUST FAN N0.7 
AHU-211 EXHAUST FAN N0.5 
AHU-211 EXHAUST FAN N0.6 
AHU-211 EXHAUST FAN N0.7 
AHU-211 EXHAUST FAN N0.8 
AHU-221 EXHAUST FAN NO.S 
AHU-221 EXHAUST FAN N0.6 
AHU-221 EXHAUST FAN N0.7 
ROOF AHU-115 
ROOF AHU-115 
ROOF AHU-125 
ROOF AHU-125 
ROOF AHU-215 
ROOF AHU-215 
ROOF AHU-225 
ROOF AHU-225 
ROOF AHU-115 
ROOF AHU-115 
ROOF AHU-125 
ROOF AHU-125 
ROOF AHU-215 
ROOF AHU-215 
ROOF AHU-225 
ROOF AHU-225 
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DEVICE TYPE P&ID NO. TAG NO. 
EQUIPMENT 71- 9 LVR - 115 
EQUIPMENT 71- 9 LVR - 125 
EQUIPMENT 71- 9 LVR - 215 

EQUIPMENT 71- 9 LVR - 225 
EQUIPMENT 71- 9 VFD - 115 
EQUIPMENT 71- 9 VFO - 116 
EQUIPMENT 71- 9 VFD - 117 
EQUIPMENT 71- 9 VFD - 118 
EQUIPMENT 71- 9 VFD - 125 

EQUIPMENT 71- 9 VFD - 126 
EQUIPMENT 71- 9 VFO - 127 
EQUIPMENT 71- 9 VFD - 215 
EQUIPMENT 71- 9 VFD - 216 
EQUIPMENT 71- 9 VFD - 217 
EQUIPMENT 71- 9 VFD - 218 
EQUIPMENT 71- 9 VFD - 225 

EQUIPMENT 71- 9 VFO - 226 
EQUIPMENT 71- 9 VFD - 227 
EQUIPMENT 71-10 ARV - 761 
EQUIPMENT 71-10 ARV • 763 
EQUIPMENT 71-10 HEX - 970 
EQUIPMENT 71-10 HEX - 974 
EQUIPMENT 71-10 Pl - 761 
EQUIPMENT 71-10 Pl - 763 
EQUIPMENT 71- 10 PRV - 762 
EQUIPMENT 71-10 PRV - 764 
EQUIPMENT 71-10 TNK - 761 

EQUIPMENT 71-10 TNK - 762 
EQUIPMENT 71-10 TNK - 763 
EQUIPMENT 71-10 TNK - 764 
EQUIPMENT 71-10 WS - 762 
EQUIPMENT 71- 10 ws - 764 
EQUIPMENT 71-11 ENG - 110 
EQUIPMENT 71- 11 FV- 771 
EQUIPMENT 71-11 FV - 772 
EQUIPMENT 71- 11 FV- 773 
EQUIPMENT 71- 11 FV - 774 
EQUIPMENT 71-11 FV - 781 

EQUIPMENT 71- 11 FV- 782 
EQUIPMENT 71- 11 FV - 783 
EQUIPMENT 71-11 FV- 784 
EQUIPMENT 71- 11 GEN - 110 

SUF DEVICE DESCRIPTION 
LOUVER 
LOUVER 
LOUVER 
LOUVER 
VFO 
VFD 
VFD 
VFO 
VFO 

VFD 
VFD 
VFD 
VFD 
VFD 
VFD 
VFO 

VFO 
VFD 

AIR RELEASE VALVE 

AIR RELEASE VALVE 
HEAT EXCHANGER 
HEAT EXCHANGER 
PRESSURE GAGE 
PRESSURE GAGE 
PRESSURE RELIEF VALVE 
PRESSURE RELIEF VALVE 
EXPANSION TANK 
AIR SEPARATOR 
EXPANSION TANK 
AIR SEPARATOR 
WATER SOFrENER 
WATER SOFrENER 

ENGINE 
3-WAY MOTORIZED VALVE 
3-WAY MOTORIZED VALVE 
3-WAY MOTORIZED VALVE 
3-WAY MOTORIZED VALVE 
3-WAY MOTORIZED VALVE 

3-WAY MOTORIZED VALVE 
3-WAY MOTORIZED VALVE 
3-WAY MOTORIZED VALVE 
GENERATOR 

13300 Instrumentation and Control 
APPENDIX D - EQUIPEMENTTAGGlNG LIST 

PRIMARY SERVICE 
NORTH BUILDING 
NORTH BUILDING 
SOUTH BUILDING 
SOUTH BUILDING 
AHU-115 
AHll'-115 
AHU-115 
AHU-115 
AHU-125 

AHU-125 
AHU-125 
AHU-215 
AHU-215 
AHU-215 
AHU-215 
AHU-225 
AHU-225 
AHU-225 

LT COOLING WATER 
HT COOLING WATER 
WATER COOLING SYSTEM 
WATER COOLING SYSTEM 
LT COOLING WATER 
HTCOOUNGWATER 
LT COOLING WATER 
HT COOLING WATER 

LT COOLING WATER 
LT COOLING WATER 
HT COOLING WATER 
HTCOOUNG WATER 
LT COOLING WATER 
HTCOOUNG WATER 
GEN-110 

HTLOOP 
LT LOOP 
HTLOOP 
LTLOOP 
HT LOOP 
LT LOOP 
HTLOOP 
LT LOOP 
GEN-110 

EQUIPMENT 71- 11 HAS - 110 GENERATOR REMOTE CONTROLLER GEN-110 
EQUIPMENT 71- 11 HTP - 110 PUMP 
EQUIPMENT 71- 11 HTP - 120 PUMP 
EQUIPMENT 71-11 HTP - 201 PUMP 
EQUIPMENT 71- 11 HTP - 203 PUMP 
EQUIPMENT 71-11 HTX - 110 DECOUPLING HEAT HEX 
EQUIPMENT 71- 11 HTX • 120 DECOUPLING HEAT HEX 
EQUIPMENT 71- 11 HTX - 210 DECOUPLING HEAT HEX 
EQUIPMENT 71- 11 HTX - 220 DECOUPLING HEAT HEX 
EQUIPMENT 71- 11 LOX - 110 LUBE OIL HEAT EXCHANGER 
EQUIPMENT 71- 11 LOX - 210 LUBE Oil HEAT EXCHANGER 
EQUIPMENT 71- 11 LTP - 110 PUMP 
EQUIPMENT 71-11 LTP - 120 PUMP 

Pump Station 2 Power Reliabiilty and Surge Protection 
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JW PUMP{GEN-110) 
JW PUMP (GEN-120) 
JW PUMP (GEN-210) 

JW PUMP (GEN-220) 
HTLOOP 
HTLOOP 
HTLOOP 

HTLOOP 
ENG-110 
ENG-210 
AC WATER PUMP (GEN-110) 
AC WATER PUMP (GEN-120) 

MAIN DEVICE tOCATION MAIN SYSTEM ASSOCIATION 
ROOF AHU-115 
ROOF AHU-125 

ROOF AHU-215 

ROOF AHU-225 
ELECTRICAL BUILDING EXHAUST FAN N0.5 
ELECTRICAL BUILDING EXHAUSTFAN N0.6 
ELECTRICAL BUILDING EXHAUST FAN N0.7 
ELECTRICAL BUILDING EXHAUST FAN N0.8 

ELECTRICAL BUILDING EXHAUST FAN N0.5 

ELECTRICAL BUILDING EXHAUST FAN N0.6 
ELECTRICAL BUILDING EXHAUST FAN N0.7 
ELECTRICAL BUILDING EXHAUST FAN N0.5 
ELECTRICAL BUILDING EXHAUSTFAN N0.6 
ELECTRICAL BUILDING EXHAUST FAN N0.7 

ELECTRICAL BUILDING EXHAUST FAN N0.8 

ELECTRICAL BUILDING EXHAUST FAN NOS 

ELECTRICAL BUILDING EXHAUST FAN N0.6 
ELECTRICAL BUILDING EXHAUST FAN N0.7 

ROOF LT COOLING WATER 
ROOF HT COOLING WATER 
(E) LOCATION WATER COOLING SYSTEM 
(E) LOCATION WATER COOLING SYSTEM 

ROOF LT COOLING WATER 
ROOF HT COOLING WATER 
ROOF LT COOLING WATER 
ROOF HT COOLING WATER 
ROOF LT COOLING WATER 

ROOF LT COOLING WATER 
ROOF HT COOLING WATER 

ROOF HT COOLING WATER 
POWER GENERATION BUILDING LT COOLING WATER 
POWER GENERATION BUILDING HT COOLING WATER 
NORTH BUILDING GEN-110 
NORTH BUILDING GEN-110 
NORTH BUILDING GEN-110 
NORTH BUILDING GEN-120 
NORTH BUILDING GEN-120 
SOUTH BUILDING GEN-210 

SOUTH BUILDING GEN-210 
SOUTH BUILDING GEN-220 
SOUTH BUILDING GEN-220 
NORTH BUILDING GEN-110 
ELECTRICAL BUILDING GEN-110 
NORTH BUILDING JW PUMP (GEN-110) 
NORTH BUILDING JW PUMP (GEN-120) 
SOUTH BUILDING JW PUMP {GEN-210) 
SOUTH BUILDING JW PUMP (GEN-220) 
NORTH BUILDING GEN-110 
NORTH BUILDING GEN-120 
SOUTH BUILDING GEN-210 

SOUTH BUILDING GEN-220 
NORTH BUILDING GEN-110 
SOUTH BUILDING GEN-210 
NORTH BUILDING AC WATER PUMP (GEN-110) 
NORTH BUILDING AC WATER PUMP (GEN-120) 
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DEVICE TYPE P&ID NO. TAG NO. SUF DEVICE DESCRIPTION 
EQUIPMENT 71-11 LTP - 202 PUMP 

EQUIPMENT 71- 11 LTP - 204 PUMP 

EQUIPMENT 71- 11 LTX - 110 DECOUPLING HEAT HEX 

EQUIPMENT 71- 11 LTX - 120 DECOUPLING HEAT HEX 
EQUIPMENT 71- 11 LTX - 210 DECOUPLING HEAT HEX 

EQUIPMENT 71-11 LTX • 220 DECOUPLING HEAT HEX 
EQUIPMENT 71-11 TEMS • 110 GENERATOR LOCAL CONTROLLER 
EQUIPMENT 71-11 TNK • 110 A EXPANSION TANK 
EQUIPMENT 71-11 TNK • 110 B EXPANSION TANK 
EQUIPMENT 71-11 TNK - 120 A EXPANSION TANK 
EQUIPMENT 71-11 TNK • 120 B EXPANSION TANK 
EQUIPMENT 71-11 TNK - 210 A EXPANSION TANK 
EQUIPMENT 71-11 TNK • 210 B EXPANStONTANK 
EQUIPMENT 71-11 TNK • 220 A EXPANSION TANK 
EQUIPMENT 71-11 TNK • 220 B EXPANSION TANK 
EQUIPMENT 71-12 FIT - 791 FLOW METER 
EQUIPMENT 71-12 FIT • 795 FLOW METER 
EQUIPMENT 71-12 FV - 701 MOTORIZED VALVE 
EQUIPMENT 71-12 FV- 702 MOTORIZED VALVE 
EQUIPMENT 71-12 FV • 703 MOTORIZED VALVE 
EQUIPMENT 71-12 FV- 704 MOTORIZED VALVE 
EQUIPMENT 71-12 FV- 705 MOTORIZED VALVE 
EQUIPMENT 71-12 FV • 706 MOTORIZED VALVE 
EQUIPMENT 7)-12 FV - 707 MOTORIZED VALVE 
EQUJPMENT 71-12 FV- 708 MOTORIZED VALVE 
EQUIPMENT 71-12 FV. 709 MOTORIZED VALVE 
EQUIPMENT 71-12 FV- 710 MOTORIZED VALVE 
EQUIPMENT 71-12 FV- 711 MOTORIZED VALVE 
EQUIPMENT 71-12 FV- 721 MOTORIZED VALVE 
EQUIPMENT 71-12 FV- 722 MOTORIZED VALVE 
EQUIPMENT 71-12 FV- 723 MOTORIZED VALVE 
EQUIPMENT 71.112 FV. 724 MOTORIZED VALVE 
EQUIPMENT 71-:12 FV- 725 MOTORIZED VALVE 
EQUIPMENT 71-:12 FV- 726 MOTORIZED VALVE 
EQUIPMENT 71-:12 FV- 727 MOTORIZED VALVE 
EQUIPMENT 71-12 FV. 728 MOTORIZED VALVE 
EQUIPMENT 71-12 FV- 729 MOTORIZED VALVE 
EQUIPMENT 71-12 FV • 730 MOTORIZED VALVE 
EQUIPMENT 71-12 FV- 731 MOTORIZED VALVE 
EQUIPMENT 71-12 PMP • 791 JOCKEY PUMP 
EQUIPMENT 71-12 PMP • 792 DUTY PUMP 
EQUIPMENT 71-12 PMP • 793 DUTY PUMP 
EQUIPMENT 71-12 PMP • 794 DUTY PUMP 
EQUIPMENT 71-12 PMP • 795 DUTY PUMP 
EQUIPMENT 71-12 PMP • 796 DUTY PUMP 
EQUIPMENT 71-12 PMP - 797 EMERGENCY PUMP 
EQUIPMENT 71-12 VFD - 791 VFD 
EQUIPMENT 71-12 VFD • 792 VFD 
EQUIPMENT 71-12 VFD • 793 VFD 
EQUIPMENT 71-12 VFD • 794 VFD 
EQUIPMENT 71-12 VFD • 795 VFD 
EQUIPMENT 71-12 VFD • 796 VFD 
EQUIPMENT 71-12 VFD • 797 VFD 
EQUIPMENT 71-13 PMP - 331 PUMP 
EQUIPMENT 71-13 PMP • 332 PUMP 
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PRIMARY SERVICE 
ACWATERPUMP (GEN-210) 
AC WATER PUMP (GEN-220) 
LTLOOP 
LTLOOP 
LTLOOP 
LT LOOP 
GEN-110 
HTENGINE LOOP 
lT ENGINE LOOP 
HT ENGINE LOOP 
LT ENGINE LOOP 
HT ENGINE LOOP 
LT ENGINE LOOP 
HT ENGINE LOOP 
LT ENG1NE LOOP 
LT COOUNG CIRCULATION 
HT COOLING CIRCULATION 
HT SUPPLY MANIFOLD ISO VLV 
HT AIR HEX BYPASS VLV 
HT RETURN MANIFOLD ISO VLV 
HT SUPPLY MANIFOLD ISO VLV 
HT AIR HEX BYPASS VLV 
HT RETURN MANIFOLD ISO VLV 
LT SUPPLY MANIFOLD ISO VLV 
LT AIR HEX BYPASS VLV 
LT NAT GAS ENG DECOUPLING FEED VLV 
LT DIESEL ENG DECOUPLING FEED VLV 
LT RETURN MANIFOLD ISO VLV 
HT SUPPLY MANIFOLD ISO VLV 
HT AIR HEX BYPASS VLV 
HT RETURN MANIFOLD ISO VLV 
HT SUPPLY MANIFOLD ISO VLV 
HT AIR HEX BYPASS VL V 
HT RETURN MANIFOLD ISOVLV 
LT SUPPLY MANIFOLD ISO VLV 
LT AIR HEX BYPASS VLV 
LT NAT GAS ENG DECOUPLING FEED VLV 
LT DIESEL ENG DECOUPLING FEED VLV 
LT RETURN MANIFOLD ISO VLV 
LT COOLING ORCULATION 
LT COOLING CIRCULATION 
LT COOLING ORCULATION 
LT COOLING ORCULATION 
HT COOLING CIRCULATION 
HT COOLING CIRCULATION 
HT COOLING CIRCULATION 
JOCKEY PUMP 
DUTY PUMP 
DUTY PUMP 
DUTY PUMP 
DUTY PUMP 
DUTY PUMP 
EMERGENCY PUMP 
WASTE LUBE OIL 
WASTE LUBE OIL 
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MAIN DEVICE LOCATION MAIN SYSTEM ASSOCIATION 
SOUTH BUILDING AC WATER PUMP (GEN-210) 
SOUTH BUILDING AC WATER PUMP (GEN-220) 
NORTH BUILDING GEN-110 
NORTH BUILDING GEN-120 
SOUTH BUILDING GEN-210 
SOUTH BUILDING GEN-220 
NORTH BUILDING GEN-110 
NORTH BUILDING GEN-110 
NORTH BUILDING GEN-110 
NORTH BUILDING GEN-120 
NORTH BUILDING GEN-120 
SOUTH BUILDING GEN-210 
SOUTH BUILDING GEN-210 
SOUTH BUILDING GEN-220 
SOUTH BUILDING GEN-220 
TBD COOLING SYSTEM 
TBD COOLING SYSTEM 
NORTH SIDE COOLING SYSTEM 
NORTH SIDE COOLING SYSTEM 
NORTH SIDE COOLING SYSTEM 
NORTH SIDE COOLING SYSTEM 
NORTH SIDE COOLING SYSTEM 
NORTH SIDE COOLING SYSTEM 
NORTH SIDE COOLING SYSTEM 
NORTH SJDE COOLING SYSTEM 
NORTH SIDE COOLING SYSTEM 
NORTH SIDE COOLING SYSTEM 
NORTH SIDE COOLING SYSTEM 
SOUTH SIDE COOLING SYSTEM 
SOUTHSIDE COOLING SYSTEM 
SOUTHSIDE COOLING SYSTEM 
SOUTHSIDE COOLING SYSTEM 
SOUTHSIDE COOLING SYSTEM 
SOUTHSIDE COOLING SYSTEM 
SOUTH SIDE COOLING SYSTEM 
SOUTHSJDE COOLING SYSTEM 
SOUTHSIDE COOLING SYSTEM 
SOUTHSJD.E COOLING SYSTEM 
SOUTH SIDE COOLING SYSTEM 
NORTH BUILDING COOLING SYSTEM 
NORTH BUILDING COOLING SYSTEM 
SOUTH BUILDING COOLING SYSTEM 
SOUTH BUlLDING COOLING SYSTEM 
NORTH BUILDING COOLING SYSTEM 
NORTH BUILDING COOLING SYSTEM 
SOUTH BUILDING COOLING SYSTEM 
NORTH BUILDING COOLING SYSTEM 
NORTH BUILDING COOLING SYSTEM 
SOUTH BUILDING COOLING SYSTEM 
SOUTH BUILDING COOLING SYSTEM 
NORTH BUILDlNG COOLING SYSTEM 
NORTH BUILDING COOLING SYSTEM 
SOUTH BUILDING COOLING SYSTEM 
GEN-110 WASTE LUBE OIL PUMP 
GEN-120 WASTE LUBE OIL PUMP 
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DEVICE TYPE P&ID NO. TAG NO. SUF 
EQUIPMENT 71-13 PMP - 333 
EQUIPMENT 71-13 PMP - 334 
EQUIPMENT 71-13 PNL - 331 

EQUIPMENT 71-13 PNL - 332 
EQUIPMENT 71-13 PNL - 333 

EQUIPMENT 71-13 PNL - 334 
EQUIPMENT 71-13 TNK - 347 

EQUIPMENT 71-14 FV- 315 A 
EQUIPMENT 71-14 FV - 315 C 
EQUIPMENT 71-14 FV - 315 E 
EQUIPMENT 71-14 FV - 315 G 
EQUIPMENT 71-14 FV - 315 I 
EQUIPMENT 71-14 FV - 315 K 
EQUIPMENT 71-14 FV- 316 A 
EQUIPMENT 71-14 FV. 316 C 
EQUIPMENT 71- 14 FV - 316 E 
EQUIPMENT 71- 14 FV- 316 G 
EQUIPMENT 71-14 FV - 316 I 
EQUIPMENT 71-14 FV- 316 K 

EQUIPMENT 71-14 PMP - 335 
EQUIPMENT 71-14 PMP - 336 
EQUIPMENT 71-14 PNL - 321 A 
EQUIPMENT 71-14 PNL - 321 
EQUIPMENT 71-14 PNL - 322 A 
EQUIPMENT 71-14 PNL - 322 
EQUIPMENT 71-14 PRV - 345 A 
EQUIPMENT 71-14 PRV - 346 A 
EQUIPMENT 71- 14 TNK - 315 
EQUIPMENT 71- 14 TNK - 316 

EQUIPMENT 71- 14 TNK - 345 
EQUIPMENT 71-14 TNK - 346 
EQUIPMENT 71-14 VFD - 335 
EQUIPMENT 71-14 VFD - 336 
EQUIPMENT 71- 15 BKR - 3001 
EQUIPMENT 71- 15 BKR - 3100 
EQUIPMENT 71- 15 BKR - 3101 
EQUIPMENT 71-15 BKR - 3112 
EQUIPMENT 71- 15 BKR - 3114 
EQUlPMENT 71- 15 BKR - 3200 
EQUIPMENT 71- 15 BKR - 3201 
EQUIPMENT 71- 15 BKR - 322:2 
EQUIPMENT 71- 15 BKR - 3223 
EQUIPMENT 71- 15 FMR - 3001 
EQUIPMENT 71- 15 FMR - 3100 
EQUIPMENT 71- 15 FMR - 3101 
EQUIPMENT 71- 15 FMR - 3112 
EQUIPMENT 71-15 FMR - 3114 
EQUIPMENT 71-15 FMR - 3200 
EQUIPMENT 71- 15 FMR - 3201 

EQUIPMENT 71- 15 FMR - 3222 
EQUIPMENT 71- 15 FMR - 3223 
EQUIPMENT 71-15 PNL - 074 A 
EQUIPMENT 71-15 PNL - 078 A 
EQUIPMENT 71- 15 PNL - 174 A 

EQUIPMENT 71-15 PNL - 274 A 
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DEVICE DESCRIPTION PRIMARY SERVICE 

PUMP WASTE LUBE OIL 

PUMP WASTE LUBE OIL 

GEN-110 WASTE PUMP CONTROL PANEL WASTE LUBE Oil 

GEN-120 WASTE PUMP CONTROL PANEL WASTE LUBE OIL 
GEN-210 WASTE PUMP CONTROL PANEL WASTE LUBE OIL 

GEN-220 WASTE PUMP CONTROL PANEL WASTE LUBE Oil 

WASTE LUBEOILSTORAGETANK WASTE LUBE Oil 

MOTORIZED VALVE LUBE OIL 

MOTORIZED VALVE LUBE OIL 

MOTORIZED VALVE LUBE OIL 
MOTORIZED VALVE LUBE Oil 

MOTORIZED VALVE LUBE OIL 
MOTORIZED VALVE LUBE OIL 
MOTORIZED VALVE LUBEOJL 
MOTORIZED VALVE LUBE OIL 
MOTORIZED VALVE LUBEO!L 
MOTORIZED VALVE LUBE OIL 
MOTORIZED VALVE LUBE OIL 
MOTORIZED VALVE LUBE Oil 

NAT GAS ENGINE SUPPLY LUBE OIL PUMP LUBE OIL 
DIESEL ENGINE SUPPLY LUBE OIL PUMP LUBE OIL 
PORTABLE CONTROL PANEL LUBE Oil 
LUBE OIL SYSTEM CONTROL PANEL LUBE OIL 
PORTABLE CONTROL PANEL LUBE OIL 
LUBE OIL SYSTEM CONTROL PANEL LUBE OIL 
PRESSURE RELIEF VALVE LUBE OIL 
PRESSURE RELIEF VALVE LUBE OIL 
LUBE OIL DAY TANK LUBE OIL 
LUBE OIL DAY TANK LUSE OIL 
NAT GAS ENGINE LUBE OIL STORAGETANK LUSE OIL 
DIESEL ENGINE LUBE OIL STORAGETANK LUBE OIL 
VFD LUBE OIL PUMP 
VFD LUBE OIL PUMP 
52BREAKER MAIN TIE 
52 BREAKER NORTH TIE 
52 BREAKER NORTH SECTION LOAD BANK FEED 
52 BREAKER SWG-lSPACE 12 FEED 

52 BREAKER SWG-1 SPACE 14 FEED 
52 BREAKER SOUTH TIE 
52 BREAKER SOUTH SECTION LOAD BANK FEED 
52 BREAKER SWG-2 SPACE 22 FEED 
52 BREAKER SWG-2 SPACE 23 FEED 
FEEDER MANAGEMENT RELAY MAIN TIE 
FEEDER MANAGEMENT RELAY NORTH TIE 
FEEDER MANAGEMENT RELAY NORTH SECTION LOAD BANK FEED 
FEEDER MANAGEMENT RELAY SWG-1 SPACE 12 FEED 
FEEDER MANAGEMENT RELAY SWG-1 SPACE 14 FEED 
FEEDER MANAGEMENT RELAY SOUTH TIE 
FEEDER MANAGEMENT RELAY SOUTH SECTION LOAD BANK FEED 
FEEDER MANAGEMENT RELAY SWG-2 SPACE 22 FEED 
FEEDER MANAGEMENT RELAY SWG-2 SPACE 23 FEED 
AUDIBLE ALARM & STROBE ELECTRICAL BUILDING 
AUDIBLE ALARM & STROBE CONTROL ROOM 

AUDIBLE ALARM & STROBE NORTH BUILDING 
AUDIBLE ALARM & STROBE SOUTH BUILDING 
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MAIN DEVICE LOCATION MAIN SYSTEM ASSOCIATION 
GEN-210 WASTE LUBE OIL PUMP 

GEN-220 WASTE LUBE OIL PUMP 

GEN-110 WASTE LUBE OIL PUMP 
GEN-120 WASTE LUBE Oil PUMP 

GEN-210 WASTE LUBE OIL PUMP 

GEN-220 WASTE LUBE OIL PUMP 
FUEl/OIL STORAGE AREA WASTE LU BE Oil 
NORTH BUILDING NAT GAS ENGINE SUPPLY LUBE Oil 

NORTH BUILDING NAT GAS ENGINE SUPPLY LUBE OIL 

NORTH BUILDING NAT GAS ENGINE SUPPLY LUBE OIL 
NORTH BUILDING NAT GAS ENGINE SUPPLY LUBE OIL 

NORTH BUILDING NAT GAS ENGINE SUPPLY LUBE OIL 
NORTH BUILDING NAT GAS ENGINE SUPPLY LUBE OIL 
SOUTH BUILDING DIESEL ENGINE SUPPLY LUBE Oil 

SOUTH BUILDING DIESEL ENGINE SUPPLY LUBE OIL 

SOUTH BUILDING DIESEL ENGINE SUPPLY LUBE OIL 

SOUTH BUILDING DIESEL ENGINE SUPPLY LUBE OIL 
SOUTH BUILDING DIESEL ENGINE SUPPLY LUBE OIL 
SOUTH BUILDING DIESEL ENGINE SUPPLY LUBE OIL 

FUEl/01L STORAGE AREA NAT GAS ENGINE SUPPLY LUBE OIL 
FUEl/OIL STORAGE AREA DIESEL ENGINE SUPPLY LUBE OIL 
NORTH BUILDING SUPPLY LUBE OIL 
NORTH BUILDING SUPPLY LUBE OIL 
SOUTH BUILDING SUPPLY LUBE OIL 
SOUTH BUILDING SUPPLY LUBE OIL 
FUEl/OIL STORAGE AREA NAT GAS ENGINE SUPPLY LUBE OIL 
FUEl/OIL STORAGE AREA DIESEL ENGINE SUPPLY LUBE OIL 
NORTH BUILDING NAT GAS ENGINE SUPPLY LUBE Oil 
SOUTH BUILDING DIESEL ENGINE SUPPLY LUBE OIL 
FUEL/OIL STORAGE AREA NAT GAS ENGINE SUPPLY LUBE Oil 

FUEl/OIL STORAGE AREA DIESEL ENGINE SUPPLY LUBE OIL 

FUEL/OIL STORAGE AREA NAT GAS ENGINE SUPPLY LUBE Oil 

FUEL/OIL STORAGE AREA DIESEL ENGINE SUPPLY LUBE OIL 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR NO .3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 

SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 

SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 

SWITCHGEAR N0.3 4160VAC 
SWITCHGEAR N0.3 4160VAC 
ELECTRICAL BUILDING LIFE SAFETY 
CONTROL ROOM LIFE SAFETY 
NORTH BUILDING LIFE SAFETY 
SOUTH BUILDING LIFE SAFETY 
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DEVICE TYPE P&ID NO. TAG NO. 
EQUIPMENT 71-15 PNL - 374 

EQUIPMENT 71-15 ?.AS - 005 
EQUIPMENT 71-15 zsc - 090 
EQUIPMENT 71-15 zsc - 090 
EQUIPMENT 71-,15 zsc - 090 
EQUIPMENT 71.:15 zsc - 090 
EQUIPMENT 71-15 zsc - 090 
EQUIPMENT 71-15 zsc - 090 
EQUIPMENT 71-15 zsc - 090 
EQUIPMENT 7!-16 BNK • 3000 
EQUIPMENT 71-16 CMP - 375 

EQUIPMENT 71-16 PMP • 051 
EQUIPMENT 71- 16 PMP • 052 
EQUIPMENT 71-16 SES • 170 
EQUIPMENT 71-16 SES - 270 
EQUIPMENT 71-16 SES - 370 

EQUIPMENT 71-16 SWI - 081 
EQUIPMENT 7!-16 SWI • 082 
EQUIPMENT 71-16 TNK • 050 
EQUIPMENT 71-16 UPS - 081 
EQUIPMENT 71-16 UPS - 082 
EQUIPMENT N/A AC· 060 
EQUIPMENT N/A AC· 061 
EQUIPMENT N/A AC - 062 
EQUIPMENT N/A C- 150 
EQUIPMENT N/A C· 250 
EQUIPMENT N/A G. 004 
EQUIPMENT N/A HRG • 110 
EQUIPMENT N/A HRG • 120 
EQUIPMENT N/A HRG · 210 
EQUIPMENT N/A HRG • 220 
EQUIPMENT N/A MTS • 010 
EQUIPMENT NIA REC - 082 
EQUIPMENT N/A USS - 002 
EQUIPMENT N/A XFMR • 010 
EQUIPMENT VARIES AC· 003 
EQUIPMENT VARIES DC· 003 
EQUIPMENT VARIES LP • 008 
EQUIPMENT VARIES MCC • 008 
EQUIPMENT VARIES MCC - 009 
EQUIPMENT VARIES pp - 008 
EQUIPMENT VARIES SWB - 008 
EQUIPMENT VARIES SWG - 003 

SUF 
A 

A 

B 
C 
D 
E 
F 
G 

13300 Instrumentation and Control 
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DEVICE DESCRIPTION PRIMARY SERVICE 

AUDIBLE ALARM & STROBE FUEL OIL STORAGE 

MASTER GENERATOR CONTROLLER POWER GENERATION FACIUTY 

LIMIT SWITCH NORTH BUILDING 

UMITSWITCH NORTH BUILDING 

UMITSWITCH NORTH BUILDING 

UMlTSWITCH NORTH BUILDING 

llMITSWITCH SOUTH BUILDING 

LIMIT SWITCH SOUTH BUILDING 

LIMIT SWITCH SOUTH BUILDING 

LOAD BANK SWITCHGEAR N0.3 
AIR COMPRESSOR FUEL OIL STORAGE 

SUMP PUMP NORTH BUILDING SUMP 

SUMP PUMP SOUTH BUJLDING SUMP 

SAFETY EYEWASH SHOWER NORTH BU!LD!NG 
SAFETY EYEWASH SHOWER SOUTH BUILDING 
SAFETY EYEWASH SHOWER FUEL/ OIL STORAGE 

UPS EXTERNAL BYPASS SWITCH 208/120VAC 
UPS EXTERNAL BYPASS SWITCH 12SVDC 
HOLDING TANK POWER GENERATION FACILITY 

UPS 208/120VAC 

UPS 125VDC 
AIR CONDITIONER CONTROL ROOM 
AIR CONDITIONER ELECTRJCAL BUILDING 
AIR CONDITIONER ELECTRICAL BUILDING 

BRIDGE CRANE NORTH BUILDING 

BRIDGE CRANE SOUTH BUILDING 

ENTRANCE GATE PS2 

HIGH RESISTANCE GROUNDING UNIT GEN-110 
HIGH RESISTANCE GROUNDING UNIT GEN-120 
HIGH RESISTANCE GROUNDING UNIT GEN-210 
HIGH RESISTANCE GROUNDING UNIT GEN-220 
MANUAL TRANSFER SWITCH MCC-8 AND MCC-9 
RECTIFIER DC-3 
UNIT SUBSTATION POWER GENERATION FACILITY 
TRANSFORMER POWER GENERATION FACILITY 
AC UPS POWER PANEL POWER GENERATION FACILITY 
DC UPS POWER PANEL POWER GENERATION FACILITY 
LIGHTING PANEL POWER GENERATION FACILITY 
MCC NORTH BUILDING 
MCC SOUTH BUILDING 
POWER PANEL POWER GENERATION FACILITY 
VALVE SWITCH BOARD POWER GENERATION FACILITY 
SWITCHGEAR N0.3 POWER GENERATION FACILITY 
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FUEL OIL STORAGE llFESAFETY 
ELECTRICAL BUlLDING MASTER GENERATOR CONTROLLER 

NORTH BUILDING DOOR SWITCHES 

NORTH BUILDJNG DOOR SWITCHES 
NORTH BUILDING DOOR SWITCHES 

NORTH BUILDING DOOR SWITCHES 

SOUTH BUILDING DOOR SWITCHES 

SOUTH BUILDING DOOR SWITCHES 
SOUTH BUILDING DOOR SWITCHES 

OUTSIDE 4160VAC 
FUEL Oil STORAGE LIFE SAFETY 
NORTH BUILDING SUMP PUMPS 
SOUTH BUILDING SUMP PUMPS 

NORTH BUILDING LIFE SAFETY 
NORTH BUILDING UFESAFETY 
NORTH BUILDING LIFE SAFETY 

ELECTRICAL ROOM UPS 
ELECTRICAL ROOM UPS 
NORTH BU!LD!NG SUMP PUMPS 
ELECTRICAL ROOM UPS 
ELECTRICAL ROOM UPS 
ROOF AC SYSTEM N0.1 
ROOF AC SYSTEM N0.2 
ROOF AC SYSTEM N0.3 
NORTH BUILDING BRIDGE CRANE 
SOUTH BUILDING BRIDGE CRANE 
NORTH WEST CORNER OF PS2 PS2 
NORTH BUILDING GENERATOR SOURCE 
NORTH BUILDING GENERATOR SOURCE 

NOITTH BUILDING GENERATOR SOURCE 
NOITTH BUILDING GENERATOR SOURCE 
ELECTRICAL BUILDING 480VAC MCC MTS 
ELECTR!CAL BUILDING 125VDC SOURCE 
ELECTRICAL BUILDING 480VAC 
ELECTRJCAL BUILDING 480VAC.208/120VAC 
ELECTRICAL BUILDING 20S/120VAC 
ELECTRICAL BUILDING 12SVDC 
ELECTRICAL BUILDING 208/120VAC 
ELECTRICAL BUILDING MCC-8 
ELECTRICAL BUILDING MCC-9 
ELECTRICAL BUILDING 208/120VAC 
ELECTRICAL BUILDING 480VAC 
ELECTRICAL BUILDING 4160VAC 
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SECTION 13350 - COMMISSIONING 

PART 1-- GENERAL 

1.1. THE REQUIREMENT 

A. This Specification discusses pre-commissioning and commissioning activities. Pre­
commissioning activities include all the activities associated with the first time startup of all 
equipment, instruments, electrical gear and/or process equipment. This includes all checks 
and tests prior to running equipment and any laboratory tests that may be required to verify 
proper operation of processes. Commissioning is requisite to satisfactory completion of the 
contract and, therefore, shall be completed within the contract time. 

1.2. Only throughout this section herein, the CITY may refer to any City employee, consultants 
directly hired by the CITY, or the Engineer of Record who is a consultant for the CITY. 
CITY employees shall not make any engineering decisions without the Engineer of Record's 
consultation and approval. Only authorized and appointed CITY personnel shall direct the 
CONTRACTOR. 

1.3. RELATED WORK SPECIFIED ELSEWHERE 

A. The requirements of the following sections and divisions apply to the work of this section. 
Other sections and divisions, not referenced below, shall also apply to the extent required for 
proper perfonnance of this Work. 

1. Section 01014 Work Sequence 

2. Section 13300 Instrumentation and Control 

3. Divisions 2 thru 16 

1.4. COMMISSIONING TEAM 

The Commissioning Team shall be made up of personnel from the CONTRACTOR, CITY, 
Engineer of Record, and equipment manufacturer's representatives. The Commissioning 
Coordinator shall be duly authorized to commit the CONTRACTOR's personnel and 
resources during commissioning. 

A. Commissioning Coordinator: The Commissioning Coordinator shall utilize representatives of 
the CONTRACTOR's mechanical, electrical and instrumentation Subcontractors, and others 
as appropriate for Pre-commissioning and Commissioning activities and testing. This team 
shall be available at the Work site during construction working hours and shall be available 
within 2 hours notice at all other times upon notice by telephone. This team shall at all times 
be equipped and ready to provide emergency repairs, adjustments and corrections to the 
equipment and systems installed and modified as a part of this Contract. 

1. Qualifications: The CONTRACTOR shall hire an independent company that shall staff a 
qualified Commissioning Coordinator. The Commissioning Coordinator shall be 
engaged by the CONTRACTOR upon approval by the CITY. The CONTRACTOR shall 
provide the Commissioning Coordinator's qualifications within 30 days from the Notice 
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to Proceed. CITY reserves the right to interview Commissioning Coordinator and 
assistant team members and during the interview test them on knowledge of the Contract 
Documents to assess their suitability to being qualified. The Commissioning Coordinator 
shall be lmowledgeable in all activities related to pre-commissioning and commissioning 
activities. The Commissioning Coordinator shall have a minimum working lmowledge 
in commissioning of 2 facilities of similar type, size, and capacity. The Commissioning 
Coordinator shall be knowledgeable in all aspects of commissioning and testing or as 
may be supplemented by similarly knowledgeable assistants. The Commissioning 
Coordinator may be a team of staff, but shall have a single person assigned as the official 
Commissioning Coordinator. Assistant Commissioning Coordinators who's knowledge 
and teclmical expertise is critical to filling any gaps of knowledge of the Co111111issioning 
Coordinator shall also have their qualifications provided at the same time; shall be 
reviewed and approved by the CITY; these assistants do not need to be an independent 
finn as is required for the Commissioning Coordinator. The Commissioning Coordinator 
shall be responsible of charge for any required Assistant Conunissioning Coordinators. 

The Commissioning Coordinator may be an employee of the chosen natural gas engine­
generator manufacturer or other qualified firm not owned by the CONTRACTOR. The 
Commissioning Coordinator's Team shall have direct knowledge with commissioning of: 

a. prime natural gas engine generators of similar size to this pr~ject, 

b. knowledge with breaker protective device settings, 

c. knowledge and understanding of electrical paralleling of sources, 

d. knowledge with communications protocols such as MODBUS over Ethernet IP, 

e. knowledge with emission controls in Southern California, 

f. and have thorough controls knowledge and electrical lmowledge. 

2. Commissioning Coordinator Responsibilities: The Commissioning Coordinator shall 
direct and be responsible for all pre-commissioning, commissioning tests, and related 
documentation. He shall also provide technical instruction for pre-commissioning and 
commissioning and shall direct the facility operation during equipment testing and 
facility testing. All facility operation and tests shall be performed in the presence of 
CITY personnel unless such presence is expressly waived in writing. The Conunissioning 
Coordinator shall be responsible for the Commissioning Plan and pre-commissioning and 
commissioning subm.ittals. CONTRACTOR, Subcontractors and equipment suppliers 
shall provide technical labor support staff during pre-commissioning and commissioning. 
Commissioning Coordinator responsibilities include: 

a. Prepare the submittals required for the WORK of this section. 

b. Develop and implement test procedures. 

c. Develop and implement the Commissioning Plan. 
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d. Develop a detailed Pre-commissioning and Commissioning Schedule. 

e. Develop a standard testing log to be used as a record of testing of each equipment 
item. This log shall: 

(1) Be acceptable to and approved by the CITY. 

(2) Include equipment name. 

(3) Have provisions for recording dates of completion for checking, inspection by 
manufacturer, verification of instrumentation and controls, and completion of 
tests; and 

(4) Provide space for problems remaining with equipment and for signature of 
CITY and manufacturer's representatives indicating acceptance. 

f. Develop Commissioning Forms to be used to record testing of each equipment item. 

g. Notify the CITY and all respective equipment manufacturers at least 21 days prior to 
the date when each equipment system is scheduled to be initially starte<l; also submit 
testing plan stating schedule and quantity and source of utilities and other materials 
needed. 

h. Be responsible for the preparation and updating of the test schedule and incorporate 
testing activities in the progress schedule, in accordance with General Requirements. 

1. Provide all documentation that equipment is ready for testing . 

.J. Provide all test reports after each test. The repo1t shall include all data collected 
during the test. 

k. Perfo1111 the actual pre-commissioning tests and/or supervise the performance of pre­
commissioning tests by manufacturer's field service representatives for various 
pieces of equipment. 

1. Perform the Operational Readiness Tests (ORT). 

111. Perfonn the Functional Acceptance Test (FAT). 

n. Perform the Reliability Acceptance Test (RAT). 

o. Operate the facility during RAT with the support of CITY Operators. At the 
discretion of the CITY, the CITY may choose to intervene and direct operations 
during RAT in order to protect public health and safety. 

p. Prepare all test reports including the Final Commissioning Report. 

q. Formally request training facilities for the classroom portion of the operator and 
maintenance training 30 days prior to use. 
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3. CONTRACTOR Responsibilities include: 

a. Furnish labor, materials, consumables, tools, instruments, oils, fluids, test water and 
services for checking and testing all equipment during pre-commissioning and 
commissioning. This includes services from manufacturers' representatives, 
subcontractors, electricians, instrumentation technicians, and pipe-fitters that may be 
required during pre-commissioning and commissioning. 

b. Obtain and furnish qualified manufacturer's representative to assist the testing of 
each equipment type and system in accordance with Manufacturer's Field Services. 

c. Be responsible for all maintenance and servicing of all equipment, generators, 
electrical gear, and instrumentation during pre-commissioning and commissioning. 

d. Provide NETA acceptance testing during the Pre-commissioning phase in accordance 
with Division 16. Tests on newly-installed power systems and apparatus will be 
conducted before energizing, to ensure that the installation and equipment comply 
with Specifications and intended use as well as with regulatory and safety 
requirements. 

e. Provide Operator and Maintenance training to the CITY staff in accordance with 
Contract Documents. 

f. Provide Operations and Maintenance Manuals in accordance with the Contract 
Documents. 

B. CITY RESPONSIBILITIES 

1. Will provide DCS progranu11ing. 

2. Will provide classroom facilities for equipment manufacturer's Operator and 
Maintenance Staff training. 

3. Will operate existing equipment not modified by this project during Function Acceptance 
Test (FAT). 

4. Shall utilize fully trained Operators and shall operate the equipment during the Reliability 
Acceptance Test (RAT). 

1.5. WORK PRIOR TO COMMISSIONING 

A. Pre-commissioning: Pre-commissioning is made up of all the activities that must be 
completed before the CONTRACTOR is pennitted to begin actual field Commissioning. The 
primary activities for this are construction, factory testing, documentation, component testing 
and stand-alone equipment testing. This includes but not limited to pipe pressure testing and 
electrical continuity testing. The intent is to test isolated equipment and components. Pre­
commissioning testing shall conclude with CITY' s acceptance of Operational Readiness 
Tests. 
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Once all components have been tested individually and all required deliverables have been 
accepted by CITY, the CONTRACTOR may request to proceed to Commissioning. If the 
CITY agrees that the CONTRACTOR has successfully performed all tests and provided all 
required documentation, the CITY will notify the CONTRACTOR in writing that they may 
begin Commissioning. 

1.6. MANUFACTURER'S FIELD SERVICES 

It is the CONTRACTOR's responsibility to provide and procure the services of the 
manufacturer's representatives that apply during equipment installation, facilities testing, pre­
commissioning, commissioning, and training of CITY personnel. 

A. Definitions: For purposes of furnishing manufacturers' services, the follo\ving definitions 
shall apply: 

1. Manufacturer's Representatives: Employee of manufacturer who is factory trained and 
knowledgeable in technical aspects of their products and systems. 

B. Submittals: CONTRACTOR shall submit the following under this section and as specified in 
the General Requirements: 

1. Qualifications and knowledge records of proposed manufacturers' representatives who 
will assist installation and testing of equipment and conduct training sessions. 

2. After installation, each manufacturer's representative shall submit to the CITY a written 
report (Certificate of Proper Installation) certifying that the all equipment is installed 
properly in accordance with the manufacturer's installation instrnctions. 

3. After the RAT, each manufacturer's representative shall submit to the CITY a written 
report (Certificate of Proper Operation) certifying that the all equipment bas been 
properly installed and lubricated; is in accurate alignment; is free from any undue stress 
imposed by connecting piping or anchor bolts; and has been operated under full load 
conditions and that it operated per Specifications. 

C. Scheduling of Manufacturer's Field Services: The manufacturer's representative shall be a 
knowledgeable, competent, and authorized representative of the manufacturer of each item of 
equipment for which field services are indicated in the individual sections of the Contract 
Specifications. He shall visit the site of the Work to inspect, check, adjust if necessary, and 
approve the equipment installation. In each case, the manufacturer's representative shall be 
present when the equipment is being tested and placed in operation. The :maxmfacturer's 
representative shall revisit the jobsite as often as necessary until all trouble is corrected. 

The scheduling of all visits to the site by the manufacturer's field services representative shall 
be determined by the CONTRACTOR and accepted by the CITY. It is intended. that the 
manufacturers' representatives' visits are for the purpose of making equipment inspections 
and normal adjustments, and not for the purpose of remedying defective work 

Manufacturers' representatives shall resolve assembly or installation problems attributable to 
or associated with, their products and equipment. During the testing, the manufacturer's 
representative shall assist, as applicable, the initial equipment and system aqjustments and 
calibrations. After all acceptance tests have been completed, but prior to Substantial 
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Completion, the CONTRACTOR shall recheck all equipment for proper alignment and 
adjustment, check oil levels, re-lubricate all bearing and wearing points, and, in general, 
assure that all equipment is in proper condition for regular continuous operation. 

1.7. PRE-COMMISSIONING .AND COMMISSIONING TESTS 

The following tests are coordinated and led by the Conunissioning Coordinator during Pre­
commissioning and Commissioning: 

A. Pre-commissioning: The CONTRACTOR must successfully complete each test and receive 
written confinnation prior to starting any Conunissioning Tests. 

1. FDT - Factory Demonstration Test: The purpose of this test is for the CONTRACTOR 
and CITY to inspect and witness the testing of the Contract equipment at the 
manufacture's facility including hardware and control software components. The 
Hardware component will demonstrate the functionality of the DCS equipment, including 
the Net\vork Switching equipment, and all Third-Party Interface equipment. The Control 
Software component will demonstrate the ability of the control software and graphics to 
meet the intended DCS Control Strategies through simulation. The CONTRACTOR will 
be responsible for the Hardware FDT, and the CITY will be responsible for the Control 
Software FDT. 

2. ORT - Operational Readiness Test: This test is performed after installation and 
calibration of instruments is complete. The test purpose is for the CONTRACTOR to 
check and document the complete control system, including I/0 to/from DCS register but 
excluding the application software is ready for operation. In addition, the equipment 
shall be tested in local/manual mode for operation and functionality. 

B. Commissioning 

l. FAT- Functional Acceptance Test: The FAT is a combined effort between the CITY 
and the CONTRACTOR. The combined software/hardware system is tested from this 
point forward. The purpose for the test is to insure that the DCS, Operator Graphics 
software configuration, and integration of the manufacture's supplied PLC and/or 
controllers, and mechanical/electrical systems are working together as intended per the 
control philosophies. 

2. RAT-Reliability Acceptance Test: The Purpose for this test is for the CONTRACTOR 
to demonstrate that all systems are capable of operating continuously in the intended 
manner for an extended period without failing. During the RAT, the system under test 
will be operated within design parameters reflecting the day-to-day operation of the 
facilities for an uninterrupted period of 7 days unless noted otherwise herein. 
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PART 2 -- PRODUCTS 

CONTRACTOR shall provide all required equipment and personal necessary to perform WORK 
specified herein. Any approved deviations from WORK herein shall be borne in full by the 
CONTRACTOR at no additional cost to the CITY. In addition to any required hard copies specified 
herein, all conesponding hardcopies shall also be submitted with electric copies in their native fonnats 
if available otherwise in a pdf format. 

2.1. COMMISSIONING PLAN 

The Commissioning Coordinator shall be responsible for preparing the detailed 
Commissioning Plan. As a condition precedent to the CONTRACTOR receiving progress 
payments in excess of 7 5 percent of the Contract amount the Commissioning Coordinator 
shall submit and received the CITY's acceptance for the commissioning plan. The CITY 
shall require fifteen (15) copies to review the submitted commissioning plan. Once the CITY 
has accepted the Commissioning Plan, the Com.missioning Coordinator shall reproduce the 
plans in sufficient number for the Commissioning Coordinator's purposes and an additional 
ten (10) copies for delivery to the CITY. No test work shall begin until the Commissioning 
Coordinator has delivered the specified number of final commissioning plans to the CITY. 

A. Testing 

1. The Commissioning Coordinator shall develop test plans detailing the coordinated 
sequential testing of each item of equipment and system installed under this Contract. 
Each test plan shall be specific to the item of equipment or system to be tested. Test 
plans shall identify by specific equipment or tag number each device or control station to 
be manipulated or observed during the test procedure. The specific results to be observed 
or obtained shall be identified in the plan. Test plans shall also be specific as to support 
systems required to complete the test work, temporary systems required during the test 
work, subcontractors' and manufacturers' representatives to be present and expected test 
duration. As a minimum, the test plans shall include the following features: 

a. PDT / ORT checkout procedures reviewed and accepted by the respective 
equipment manufacturers. 

b. Detailed testing plans, setting forth step-by-step descriptions of the procedures 
proposed by the CONTRACTOR for the systematic testing of all equipment and 
systems installed under this Contract. 

c. Procedures shall include statement indicating test objectives, test descriptions, 
forms, and checklists to be used to control and document the required tests. 

d. Step-by-step proving procedure for all control and electrical circuits by imposing 
low voltage currents and using appropriate indicators to affirm that the circuit is 
properly identified and connected to the proper device. 

e. Calibration of all analysis instmments and control sensors. 
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f. Performance testing of each individual item of mechanical, electrical, and 
instrumentation equipment. Performance tests shall be selected to duplicate the 
operating conditions described in the Contract Documents. 

g. System tests designed to duplicate, as closely as possible, operating conditions 
described in the Contract Documents as well as simulating equipment failure and 
emergency scenarios. 

2. The Comrrrissioning Coordinator shall prepare written test procedures for submittal to the 
CITY, for acceptance. For each test, the procedure form should clearly define the 
following: 

a. Test Number. 

b. Purpose of the test: Describe what is being verified by this particular test. 

c. Test Method: Describe the setup for the test and the steps required to complete the 
test. 

d. Criteria: Describe the criteria for passing or failing the test. 

e. Provide space on the fonn for the CITY's comments and for individual sign-off. 

f. Test on a loop-by-loop basis. Eve1y loop shall be signed off individually. 

g. Provide a test schedule. 

h. Provide a list of all test equipment to be available for the tests. 

1. Provide a block diagram showing the test setup arrangement. The diagram shall 
illustrate the equipment under test, any special test equipment and indicate 
equipment interconnections. 

3. Staffing for each test identifying roles and responsibilities: 

a. Organization chart for conducting Pre-commissioning and Commissioning 

b. Description of previous knowledge on similar projects of both personnel and testing 
companies to be employed in pre-commissioning and commissioning, include list of 
references complete with phone numbers 

4. Instrumentation list with calibration methods and calibration dates. 

5. Acceptance criteria required to release equipment and systems for commissioning. 

6. Statement of successful test. 

7. Forms for each test. 

B. Schedule: The C01mnissioning Coordinator shall produce a testing schedule setiing forth the 
sequence contemplated for performing the test work. 
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1. The schedule shall detail the equipment and systems to be tested, and shall be part of the 
CONTRACTOR's Baseline Construction Schedule. 

2. The schedule shall show the start date, duration of the test and completion of each pre­
commissioning and commissioning activity. 

3. The test schedule shall be submitted, reviewed, and accepted by the CITY with the 
Baseline Construction Schedule. 

4. The test schedule shall be updated weekly, showing actual dates of test work, indicating 
systems and equipment testing completed satisfactorily and meeting the requirements of 
the Contract Documents. 

5. Daily Schedule for Testing 

a. The Commissioning Coordinator shall begin each day of witnessed testing by 
meeting with the CITY. 

b. The meeting purpose is to review the test schedule, the test results from the previous 
day, and where applicable, to coordinate the testing schedule with Plant Operations. 

c. The Cmmnissioning Coordinator will need to schedule some testing outside normal 
working hours because of plant operational requirements. The Commissioning 
Coordinator may be required to rearrange portions of the testing schedule at short 
notice to accommodate unanticipated plant conditions such as equipment failure or 
unusually high sewage flows caused by wet weather. 

6. Show all tests with beginning and ending dates. At a minimum the Test Engineer will 
show all NET A testing, FDTs, ORTs, FAT and RAT schedule. 

7. Show all operations and maintenance training classes. 

8. Show all document submittal dates. 

2.2. DOCUMENTATION 

A. During all phases of commissioning, the Co1mnissioning Coordinator shall have on site a 
failure log. The failure log shall consist of any equipment failures that have occurred, the 
condition of the failure, and the time of failure. The purpose of the failure log is to trouble­
shoot equipment and systems that may fail under complex conditions or when the 
Commissioning Coordinator is not on site. The CONTRACTOR and Commissioning 
Coordinator shall use the failure log in addition to the punch list items during 
Commissioning. Reason(s) for the failure and suggested corrective action(s) shall be the 
responsibility of the Commissioning Coordinator. 

B. Pre-commissioning: The following documentation must be up to date and accepted by the 
CITY prior to starting any Commissioning activities. The CITY will give written notice to 
the CONTRACTOR when all the documents are accepted. 

1. Equipment Submittal Process Complete 
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2. RFis and Responses up to Date 

3. All Electrical Equipment Tests 

4. All Process and Instrumentation Equipment Tests 

5. All Mechanical Equipment Tests 

6. Loop Drawings 

7. P&ID Drawings 

8. CONTRACTOR Lock-out Tag-out Procedures 

9. All Vendor and Manufacturer Certificates of Conect Installation 

10. All Pressure Test Reports 

11. All Loop Test Reports 

12. All Conductivity Test Reports 

13. All Instrument Calibration Reports 

14. All Electrical Breaker Setting Reports 

15. All Mechanical Alignment Reports 

16. Local/Manual Test Reports 

1 7. Draft Operations and Maintenance Manual 

18. Any and All Operating Permits 

19. Commissioning Plan: Due 90 days prior to the start of ORT 

20. Operator Training Plan 

21. Pre-commissioning Repo1t 

C. Commissioning 

1. Updated As-Built Drawings 

2. Final Maintenance Manuals 

3. Final Punch List 

4. Redline Drawings 

5. Commissioning Report 
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D. Documentation 

1. The Commissioning Coordinator shall develop a record keeping system to document 
compliance with the requirements of this Section. Calibration documentation shall 
include identification (by make, manufacturer, model, and serial number) of all test 
equipment, date of original calibration, subsequent calibrations, calibration method, and 
test laboratory. 

2. Equipment and system documentation shall include date oftest, equipment number or 
system name, nature of test, test objectives, test results, test instruments employed for the 
test and signature spaces for the CITY's witness (ORT, FAT, RAT) and the 
CONTRACTOR's Quality Control Manager (FDT through RAT). A separate file shall 
be established for each system and item of equipment. These files shall include the 
following information as a minimum: 

a. Metallurgical tests 

b. Factory perfonnance tests 

c. Accelerometer recordings made during shipment 

d. Field calibration tests1 

e. Field pressure tests1 

f. Field perfonmmce tests 1 

g. Field operational tests1 

1 Each of these tests is required even though not specifically listed in the detailed 
Specification section. 

3. The Commissioning Coordinator shall develop test documentation forms specific to each 
item of equipment and system installed under this Contract. 

4. Once the CITY has reviewed and taken no exception to the forms proposed by the 
Commissioning Coordinator, the Commissioning Coordinator shall produce sufficient 
forms, at his expense, to provide documentation of all testing work to be conducted as a 
part of this Contract. 

5. Reference Documentation: The Co1m11issioning Coordinator shall make two sets of the 
following documentation available to the CITY or its representatives, at the test site: 

a. Copy of the accepted test procedure for the specific equipment being tested; and 

b. Copy of Drawings and hardware submittals for equipment being tested 

E. REPORTS 
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The CONTRACTOR shall submit several Reports to the CITY for acceptance in order to 
continue with the Commissioning process. The reports are described below. 

1. Pre-commissioning Report: The Pre-c01mnissioning Report is a collection of all test 
reports, test data, certificates and commissioning forms that are produced during the Pre­
commissioning Stage. The first section of this document will be a summary of the 
contents certifying that all prescribed tests and procedures have been successfully 
completed. The Commissioning Coordinator is responsible for producing this document. 

2. Commissioning Report: The Report is a collection of all test reports, test data, 
certificates and commissioning fom1s that are produced. The first section of this 
document will be a summary of the contents certifying that all prescribed tests and 
procedures have been successfully completed. The Commissioning Coordinator is 
responsible for producing this document. Manufacturer's equipment data: 

a. Field recorded dimensional measurements and clearances. 

b. Pressure, pressme differential, level, flow and other field settings. 

c. All electrical devices field settings. 

d. Operational pressure tests, control system timing tests and settings and other test data 
specified. 

e. Field wiring changes made, including marked up drawings. 

2.3. SUBMlTTALS 

A. CONTRACTOR shall submit the following information in addition to specific equipment 
where specified in individual sections and paragraphs: 

1. Manufacturer's Certification of Proper Installation of all equipment before 
Commissioning begins. 

2. A complete description of the CONTRACTOR' s plan for documenting the results of all 
testing, including: 

a. Proposed plan for documenting the calibration of all test instruments. 

b. Proposed plan for calibration of all instrument systems, including flow meters and all 
temperature, pressure, weight, and analysis systems. 

c. Sample forms for documenting the results of field pressure and performance tests. 

3. The credentials and ce1tification of the testing laboratory proposed by the 
CONTRACTOR for calibration of all test equipment. 

4. Detailed conm1issioning plan with schedule, prepared by the Commissioning 
Coordinator, for each equipment item and system. Submit schedule updates showing 
testing work not less than 90 days in advance of first scheduled tests. Schedules shall list 
each piece of equipment or component to be tested, as specified in this Section or by the 
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various sections of the Specifications. Schedules shall include sequence and duration for 
all testing required including Pre-commissioning Testing and Commissioning Testing. 

5. Manufacturer's Certificates of Proper Operation for each equipment prior to the Notice of 
Substantial Completion. 

6. O&M manuals per Contact Documents. The CITY reserves the right to delay 
Commissioning if the manuals submitted are incomplete, inaccurate or otherwise 
unsuitable for use by the CITY. No contract extension or extra cost will be allowed for 
the delays in Commissioning due to O&M Manual submittal delay. 

7. Lock-out and Tag-out Procedures and Policies that will be used by the CONTRACTOR 
during pre-commissioning and commissioning. 

B. Submit design and details of temporary test facility (if required). 

C. Submit Test Reports in Conformance with Requirements Specified herein. 

1. Preliminary copies of test data in field report fonn will be made available to the CITY 
with in two days after completion of each test. This information will remain available to 
the CITY for the duration of the Project. 

2. Submit five (5) bound copies and one (1) electronic copy of field test reports of checkout 
and testing of all equipment within thirty (30) days after completion of testing 

D. Fom1al Rep01ts: Submit ten (10) bound copies and one (1) electronic copy of Reports within 
thirty days after completion of last test. 

PART 3 -- EXECUTION 

3.1 PRE-COMMISSIONING MEETINGS 

The main purpose of the commissioning meetings is to get all the relevant parties working 
cooperatively together for a complete and successful project. These meetings will help shape 
the final details for the Commissioning Plan that the Commissioning Coordinator shall write. 
The requirement of commissioning shall be successfully inlplementing and reliably 
demonstrating all the various control philosophies described in Section 13300, 
Instrumentation and Control, and more specifically, Appendix A2, Process and Control 
Strategies and Design Philosophy. 

These meetings are not for CONTRACTORS technical submittals on specific equipment that 
is still deficient; those shall be considered separate meetings from the WORK required of this 
Section. The meeting requirements listed herein are for discussing submittals that have been 
checked by the CITY as, "No Exceptions Taken", or discuss the commissioning impact of 
any agreed contract deviations. 

The Commissioning Coordinator shall be responsible for producing each meeting's agenda 
sufficiently in advance so the team members can sufficiently prepare and add additional 
discussion items to the agenda. The Commissioning Coordinator shall provide detailed 
meetings minutes and distribute electrically a draft to the paiticipating team members. Team 
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members shall review the minutes and provide comments as necessary. The Commissioning 
Coordinator shall incorporate comments appropriately and re-issue electronically the final 
minutes to the participating team members. 

The Commissioning Coordinator shall conduct the meetings, keep to the agenda as much as 
practical, and keep the meeting discussion focused on the tasks required 

Meetings shall be attended in person by all parties, no remote conferencing shall be allowed. 
The CITY shall furnish a meeting place within the limits of the City of San Diego. 

A. Pre-Commissioning Progress Meetings: The purpose of these meetings is to keep track of the 
team's ongoing and future work, keep the team generally informed, and track and update the 
schedule. The CONTRACTOR, Commissioning Coordinator, CITY, and the Engineer of 
Record are required to attend these meetings. 

1. Monthly Progress Meetings: After the contract notice to proceed, there shall be regularly 
scheduled monthly progress meeting for the first 6 months. 

2. Weeldy Progress Meetings: 6 months after the Contract notice to proceed and until all 
phases of pre-commissioning and commissioning (included RAT and FAT) are complete, 
there shall be regularly scheduled weekly occurring meetings. These meetings shall be 
up to 2 hours in length only. 

B. Technical Pre-Commissioning Meeting: 

The purpose of these meetings are for technical discussion and coordination between the 
commissioning team and the manufactures. Some of the required technical meetings listed 
below may be the same manufacturer, but meeting requirements shall be treated separately. 

The duration between meetings shall be based on the project's needs, agreed to by CITY 
staff, and coordinated by the Commissioning Coordinator. The meetings listed are the 
assumed minimum number of meetings required; if additional meetings are deemed necessary 
by the CITY or the Conunissioning Coordinator, then the CONTRACTOR shall have 
manufacturers' representatives attend the additionally required meetings at no additional cost 
to the CITY. 

Meetings do not count for actual field testing or manufactures field work requirements during 
ORT, RAT, or FAT phases. Manufacturer's representative(s) shall come fully prepared 
based on the meeting's agenda. 

Typical discussion items will be highly technical and may include discussion items such as: 
setpoints, ramp rates, alarms, values, calibration, specific lines of programming code, specific 
HMI screens, MODBUS IP communication "word messages", proportional integral 
derivative (PID) control, PID constants, system response, operator training, control 
philosophy logic, hard I/0, soft I/0, review of documentation, scheduling, electrical 
paralleling of sources, FMR setpoints, MMR setpoints, GMR setpoints, breaker trip settings, 
SDG&E interconnection, emissions controls, and etc. 

The following meetings shall be attended by the co1m11issioning team and the manufacturer 
representative(s): 
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I. 4160V AC Natural Gas Engine Generator Manufacturer, including Master Generator 
Controller integration of all 4 engine-generators in the power generatio1ll facility: The 
manufacturer of the natural gas engine-generator is responsible for integration of the 
master generator controller and integrating of the diesel engine-generators manufacturer 
per the control philosophies in Section 13300. The natural gas engine manufacturer shall 
attend 12 separate meetings at 4 hours each; in addition, they shall also attend and 
participate in at least one meeting per each manufacturer listed below, manufacturers 
listed in paragraphs a thru e (sub paragraphed manufacturer i and ii not required), as 
directed by the Co1mnissioning Coordinator. 

a. 4160V AC Diesel Engine Generator Manufacturer: 6 meetings at 4 hours each. In 
addition, they shall also attend and participate in at least one meeting per each 
manufacturer listed below (manufactures listed in paragraphs i and ii), as directed by 
the Commissioning Coordinator. 

1. Diesel Engine Emissions Controls Manufacturer: 3 meetings at 4 hours each. 

11. Diesel Day Tank Packaged System Manufacturer: 2 meetings at 4 hours each. 

b. Natural Gas Engine Emissions Controls Manufacturer: 3 meetings at 4 hours each. 

c. 4 I 60VAC Switchgear No.3 Manufacturer: I meeting at 4 hours each. 

d. FMR Manufacturer: 6 meetings at 4 hours each. 

e. GMR Manufacturer: 3 meetings at 4 hours each. 

2. 4160VAC Breaker Manufacturer, Switchgear No.I and No.2: l meetingat4 hours each. 

3. 4160VAC Breaker Manufacturer, Switchgear No.3: 1 meeting at 4 hom.·s each. 

4. 4160VAC Main Sewage Pump Motor Manufacturer: 3 meetings at 4 hours each. In 
addition, they shall also attend and participate in at least one meeting per each 
manufacturer listed below (manufacturers listed in paragraphs a and b), as directed by the 
Commissioning Coordinator. 

a. MMR Manufacturer: 3 meetings at 4 hours each. 

b. 4160VAC Main Sewage Pump VFD Manufacturer: 3 meetings at4 hours each. 

5. Synch Check/ Closed Transition Panel Manufacture: 3 meetings at 4 hours each. 

6. Existing 500KW Emergency Diesel Engine, Caterpillar representative shall attend: 1 
meetings at 2 hours each. 

7. DCS Equipment, Emerson representative shall attend: 3 meetings at 4 hours each. 

8. AHU Packaged System Manufacturer: 3 meetings at 4 hours each. 

9. Diesel Fuel Storage Tank Manufacturer and associated Local Control Panel 
Manufacturers: 2 meetings at 4 hours each. 
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10. 4160V AC Load Bank Manufacturer: 2 meetings at 4 hours each. 

3.2 DCS TECHNICAL PROGRAMMING :MEETINGS: 

Six months after the CONTRACTOR receives a notice to proceed, the CITY will provide 
weekly status updates to the team with regards to DCS programming. 

DCS technical meetings purpose is to review detailed progra1m11ing logic based on the 
Control Strategy, the Commissioning Plan, and the Pre-co1m11issioning meetings. The 
Engineer of Record shall be involved, CITY Operations staff, and the Commissioning 
Coordinator may attend at their discretion or when specifically required for their direct input. 
It is anticipated that this weekly meeting will be 4-hours in duration every week. 

3.3 FAT COMMISSIONING MEETINGS: 

Purpose of FAT commissioning meetings is to discuss last mi1mte issues, go over test results, 
determine if the FAT test was successful, discuss equipment deficiencies discovered during 
the FAT test and solutions before retesting, and etc. 

The duration between meetings shall be based on the project's needs, agreed to by CITY 
staff, and coordinated by the Commissioning Coordinator. The meetings listed are the 
assumed minimum number of meetings required; if additional meetings are deemed necessary 
by the CITY or the Commissioning Coordinator, then the CONTRACTOR shall have 
manufacturers' representatives attend the additionally required meetings at no additional cost 
to the CITY. The following manufacturers shall attend the required meetings during their 
respective FAT test. 

A. 4160V AC Natural Gas Engine Generator Manufacturer, including Master Generator 
Controller: 20 meetings at 2 hours each. 

B. 4160V AC Diesel Engine Generator Manufacturer: 10 meetings at 2 hours each. 

C. Diesel Engine Emissions Controls Manufacturer: 4 meetings at 2 hours each. 

D. Diesel Day Tank Packaged System Manufacturer: 2 meetings at 2 hours each. 

E. Natural Gas Engine Emissions Controls Manufacturer: 4 meetings at 2 hours each. 

F. 4160VAC Switchgear No.3 Manufacturer: 2 meetings at 2 hours each. 

G. FMR Manufacturer: 6 meetings at 2 hours each. 

H. GMR Manufacturer: 2 meetings at 2 hours each. 

I. 4160VAC Breaker Manufacturer, Switchgear No.land No.2: 2 meetings at 2 hours 
each. 

J. 4160VAC Breaker Manufacturer, Switchgear No.3: 2 meetings at 2 hours each. 

K. 4160VAC Main Sewage Pump Motor Manufacturer: 2 meetings at 2 hours each. 
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L. MMR Manufacturer: 2 meetings at 2 hours each. 

M. 4160V AC Main Sewage Pump VFD Manufacturer: 2 meetings at 2 hours each. 

N. Synch Check/ Closed Transition Panel Manufacture: 2 meetings at 2 hours each. 

0. Existing 500KW Emergency Diesel Engine, Caterpillar representative shall attend: 2 
meetings at 2 hours each. 

P. DCS Equipment, Emerson: 2 meetings at 2 hours each. 

Q. AHU Packaged System Manufacturer: 4 meetings at 2 hours each. 

R. Diesel Fuel Storage Tank Manufacturer and associated Local Control Panel 
Manufacturers: 2 meetings at 2 hours each. 

S. 4160V AC Load Bank Manufacturer: 1 meeting at 2 hours each. 

3.4 COMMISSIONING PHASES (See related Section 01014, Work Sequence): 

Commissioning includes FAT and RAT testing. The WORK requires four separate and 
independent commissioning phases for a safe and successful project. The primary reason for 
the 4 commissioning phases is to maintain safe and reliable sewer force main surge protection 
at all times. Until new and modified equipment ( 4160V AC power sources and ancillaty 
equipment) successfully complete RAT testing, such equipment shall not be consider a valid 
second independent source when it comes to actual hydraulic surge protection of the sewage 
forcemains. During commissioning of Phase 1, and when the system configuration requires a 
second power source, the existing natural gas engine-driven pump shall run to guarantee no 
single source of failure during commissioning causes a damaging hydraulic surge event. The 
Commissioning Coordinators commissioning plat1 shall still include actual operation of 
equipment testing as if it were the second source, (even though the existing natural gas 
engine-driven pump is also running for assurance). 

A. FAT-RAT Commissioning Phase 1: Shall partially commission the new power generation 
facility and interim engine cooling water systems and fully commission the fuel/ oil storage 
area systems. At this time, it is not possible to fully test the system since the cooling system 
is only partially complete since half of the existing systems are utilized to cool the existing 
natural gas engine direct-drive main sewage pumps, and at this time, the new main sewage 
motors and VFDs are not installed. 

1. Duration: The total duration of FAT and RAT testing shall not be less than 6 months. 
The RAT test shall be a minimum of 2 months. 

B. FAT-RAT Commissioning Phase 2: Phase 1 RAT testing shall be complete before this 
phase may begin. Phase 2 includes commissioning ofVFD-400, Motor-400, :and testing 
systems integrations with the power generation facility with then new motor load. 

1. Duration: The total duration of PAT and RAT testing shall not be less than 3 months. 
The RAT test shall be a minimum of 1 month. 
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C. FAT-RAT Conunissioning Phase 3: Phase 2 RAT testing shall be complete before this phase 
may begin. Phase 2 includes commissioning of VFD-500, Motor-500, and testing systems 
integrations with the power generation facility with then new motor load. 

1. Dmation: The total duration ofF AT and RAT testing shall not be less than l month. The 
RAT test shall be a minimum of 7 days. 

D. FAT-RAT Commissioning Phase 4: Phase 3 RAT testing shall be complete before this phase 
may begin. Phase 3 includes commissioning of the final cooling system configuration and 
testing systems integrations with the power generation facility 

1. Duration: The total duration of FAT and RAT testing shall not be less than I month. The 
RAT test shall be a minimum of7 days. 

3.5 FUNCTIONAL ACCEPTANCE TEST (FAT) 

A. During FAT testing, the CITY shall provide natural gas for the natural gas engine-generator. 

B. During FAT testing, the CONTRACTOR shall provide diesel fuel for the two 4MW diesel 
engine generators as well as the 500KW emergency diesel generator. 

C. The FAT is a combined effort between the CONTRACTOR, the CITY, and the Engineer of 
Record. The combined software/hardware system is tested from this point forward. The 
purpose of the test is to ensure that the DCS and Operator Graphics soft\vare configuration is 
working in conjunction with the hardware as intended per the control philosophies. This test 
is accomplished with the system on-line under operating conditions. Application software 
problems encountered during the test will be investigated and corrected by the 
CONTRACTOR. Problems with DCS software progra1mning done by the CITY will be 
corrected by the CITY. Prior to the test the Com1nissioning Coordinator shall submit a 
written FAT procedure to the CITY for acceptance. The CITY acceptance of the procedure 
prior to the start of the FAT is required. CONTRACTOR shall include in the schedule at least 
half the time as allocated for troubleshooting the DCS system. 

D. The Commissioning Coordinator shall design testing scenarios to simulate as close as 
possible real conditions that the equipment will see throughout the lifetime of the facility, 
including simulating all emergency scenarios. The Commissioning Coordinator shall provide 
a detailed list of every scenario to be tested and accepted by the CITY. 

E. Not all the equipment and systems integration can be f..1lly FAT testing during the same 
period since the WORK requires specific Work Sequence per Section 01014 and the Contract 
Documents. 

3.6 RELIABILITY ACCEPTANCE TEST (RAT) 

A. During RAT testing, the CITY shall provide natural gas for the natural gas engine-generator. 

B. During RAT testing, the CITY shall provide diesel fuel for the two 4MW diesel engine 
generators as well as the 500KW emergency diesel generator unless the emergency was 
caused by a failure of CONTRACTORS equipment during RAT, then the CONTRACTOR 
shall refuel the diesel tank(s) at no additional cost to the CITY. 
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C. Reliability Acceptance Test: Subject to CITY acceptance, the Reliability Acceptance Test 
shall begin as soon as possible after completion of the Functional Acceptance Test. This test 
shall be directed by the Commissioning Coordinator. 

D. "Significant interruption" during the Reliability Acceptance Test may include any of the 
following events: 

1. Failure of a system (process, control, etc.) that is not permanently corrected within six (6) 
hours after such failure occurs. 

2. Failure of a process equipment unit (mechanical, electrical, instruments, etc.) that is not 
permanently corrected within eight (8) hours after such failure occurs. 

3. "Permanently corrected" means without a repeat failure during the remaining duration of 
the test and shall consist of all of the following: 

a. W 01'k repaired and replaced to conform with specified requirements. 

b. Parts and components replaced as recommended by original manufacturer without 
impacting on warranty, and conforming with reviewed submittals. 

c. Piping and valves properly installed and connected. 

d. Wiring properly terminated. 

e. The facility is back on line and operating within normal operating parameters. 

4. Occurrence of a significant interruption shall require the time restarted at time equals 
zero (begin at Day 1 again) after pennanent corrections are made. 

E. Retesting of Equipment: When testing or operation of the equipment demonstrates that the 
equipment does not meet the specified requirements, the CONTRACTOR shall repeat or 
perfon11 all additional tests as necessary and required by the CITY. When the re-testing is 
caused by failure of CONTRACTOR to perform the Work satisfactorily, as a required 
procedure, or for minor changes to the equipment, the CONTRACTOR will not be granted an 
increase in the Contract Price, nor an extension of Contract Time. 

F. Continuous Operation: After successfol Reliability Acceptance Test of a particular 
equipment type or system, the CITY may elect to operate a portion of the equipment or 
system for continuous operation. Such operation will not interfe.re with testing of other 
equipment and systems that may still be underway, and shall not preclude the need to start up 
the portion operated in combination with the rest of the facility when all testing is completed. 

* *END OF SECTION * * 
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SECTION 13400 - DISTRIBUTED CONTROL SYSTEM (DCS) 

PART 1-- GENERAL 

1.1 WORK'. OF THIS SECTION 

A. The CITY will program all the process equipment controlled by the DCS per Section 
13300 Instrumentation and Control Appendix A2 - Control Strategy. The CITY will 
provide the graphics for the DCS Workstations; the CONTRACTOR shall provide all the 
graphic screens for any of the local Operator Interface Tenninal (OIT) or Human 
Machine Interface (HMI) Screens required for process equipment per the Contract 
Documents. The Contract Drawings shall take precedence over this Section. Section 
13350- Commissioning shall take precedence over this Section. The remaining of 
Section 13400 Distributed Control System (DCS) below is the CITY's current standard 
Specification, and not all items below may apply based on the hierarchy just described. 

B. The CONTRACTOR shall furnish all equipment and provide all needed engineering to 
accomplish the functional and technical requirements of these Contract Documents 
including, but not limited to, project management, design assistance, coordination with 
Operations staff, detailed system design and integration, conducting graphic development 
meetings (for local OIT and HMI screens), equipment supply, shipment, storage, job site 
delivery, progranm1ing communication configuration, installation oversight, training, 
calibration, testing, startup, and maintenance. The DISTRIBUTED CONTROL SYSTEM 
(DCS) hardware required for this project shall be obtained from Emerson Process 
Management Power and Water solutions (Emerson) to match existing. Equivalent 
products will not be accepted. 

C. It is the intent of these specifications to have the Contractor singularly responsible for the 
procurement, supply, delivery, implementation and future support of all DCS equipment 
(i.e., hardware and associated software). In order to preserve this focused responsibility, 
the Contractor shall procure the services of Emerson to ensure the following: 

1. Be the manufacturer of the DCS hardware being proposed for this project or 
offer the hardware in their standard product line. 

2. Be the originator of all data acquisition and control software. 

3. Be the source of all DCS remote equipment documentation. 

D. The Contractor shall be responsible for providing all equipment, labor, engineering, and 
services associated with integrating all of the instrumentation and Control devices, and 
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special systems (Fire Detection, Energy Management, and control valve data links), into 
the DCS hardware in a transparent and seamless manner. 

E. As a minimum, the Contractor shall assume full responsibility for the following: 

1. Furnishing and installation of the DCS equipment: 

a. Provide all engineering, resources, equipment, and labor required to: 

1) Design and subm:it DCS hardware, associated software, and spare 
part submittals. 

2) RESERVED 

3) RESERVED 

4) RESERVED 

5) Procure all hardware and associated soft\vare required to conform to 
these specifications. 

6) RESERVED 

7) RESERVED 

8) Coordinate and participate in an Operational Readiness Test (ORT) 
near the City's Headquarters or the project site to verify 
conformance of the DCS equipment to these specifications. 

2. Integration of the DCS with the facility: 

a. Provide all engineering, resources, equipment and labor required to: 

1) Reserved 

2) Review all loop drawings generated for all control and 
instrumentation devices associated with each facility and verify 
system compatibilities. 

3) Install DCS equipment, data communications devices, fiber optic 
and other communications cables and other equipment as specified 
in these Contract Documents. 
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4) Coordinate with suppliers for data link information and configure 
DCS data links to communicate equipment furnished by others. 

5) Oversee the performance of on-site loop and commissioning tests by 
others. 

6) RESERVED 

7) Update and submit all documentation and previous submittals to 
reflect "as-built" or record conditions. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other 
Sections of the Specifications, not referenced below, shall also apply to the extent 
required for proper performance of this WORK. 

1. Section O 1640 Seismic Design of Equipment and Anchorage 

2. Section 09800 Protective Coating 

3. Section 13300 Instrumentation and Control 

4. Section 13350 Commissioning 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes 
as adopted by the City of San Diego Municipal Code: 

1. Uniform Fire Code 

2. National Electrical Code 

3. Underwriters Laboratory (UL) ( or third-party certification that work meets UL 
requirements) 

B. Where the requirements set forth in the Contract Documents are greater or more rigid 
than the mandatory requirements referenced herein the applicable portions of the 
Contract Documents shall govern. 

C. In the case of conflict between any mandatory requirements and the Contract Documents, 
the mandatory requirement shall be followed in each case, but only after submitting such 
proposed changes to the CONSTRUCTION MANAGER for approval. 
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D. Nothing contained in the Contract Documents shall be so construed to conflict with any 
national state, municipal, or local laws or regulations governing the installation of Work 
specified herein, and all such acts, ordinance, and regulations, including the National 
Electrical Code, are hereby incorporated and made a part of the Contract Documents. All 
such requirements shall be satisfied by the CONTRACTOR at no additional expense to 
the OWNER. 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK 
of this Section: 

1. ISA-S5.1 Instrument Symbols and Identification 

2. ISA-SS.4 Instrument Loop Diagrams 

3. ISA-S12.4 Instrument Purging for Reduction of Hazardous 
Area Classification 

4. ISO 9001 Quality systems - Model for Quality Assurance in 
Design/Development, Production, Installation and 
Servicing 

5. SAMA Scientific Apparatus Makers Association (SAMA) 
SAMA-PMC-33.1 

6. IEEE 812 Standard Definitions of Terms Relating to Fiber 
Optics 

7. EIA/TIA-568 Commercial Building Telecommunications Wiring 
Standard 

1.5 ELECTRONIC DOCUMENT SUBMITT ALS 

A. All final submittals are required in both paper and electronic format. One copy of each 
final submittal shall be provided on DVD. 

B. Where preliminary submittals are required in electronic format, one copy of the 
preliminary submittal shall be provided on DVD for the City's review. 

C. File Requirements: 
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I. Documents shall be in Adobe Acrobat PDF f01mat, version as specified by the 
Contract Manager. Vendor and CONTRACTOR shop drawings developed 
under the Contract shall be in Bentley Microstation (.DGN) format. Documents 
in electronic format(, Microsoft Word, Excel, etc.) shall be converted to 
standard PDF format using the Acrobat printer driver. 

2. Deviation from this standard will be accepted only if advance approval is given 
by the City's Project Manager. 

3. Documents not available in electronic format shall be scanned at 300 dpi, 
bitonal (black and white) and converted into Adobe Acrobat (PDF). Scanned 
image enhancement software shall be used. PDF sub-format shall be full Image 
+ Hidden Text PDF file fonnat. 

4. All PDF documents shall be reviewed, and con-ected if necessary, for 
orientation and legibility. 

5. Individual document files shall not exceed 3 megabytes in size. 

D. Document Organization and Indexing: 

I. Submittals shall be logically organized. File names shall be in UPPERCASE 
only, a maximum of 64 characters, contaip. no spaces, and clearly indicate the 
file contents. 

2. Supplier's submittals that include O&M documentation for more than one 
equipment item shall be divided into separate documents for each equipment 
item. 

3. Each section identified by the bookmarks will be separated by index tabs in all 
paper copies of the submittal. 

4. A master PDF index file shall be generated, with a master Table of Contents, 
and links to individual document files. External PDF link file names shall be in 
uppercase only. 

5. A table shall be provided and submitted in spreadsheet format which includes 
the information about each document file. The contents of the table shall be 
submitted and approved by the City's Project Manager. An example of 
infonnation to be provided is as follows: (This is an example only) 

a. Document file name 
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b. Document title and description 

c. Hard Copy Catalog No. (used by facility document coordinator) 

d. Document Type: 

1) Design 

a) Design Specifications 

b) Design Drawings 

2) Operations 

a) Facility design O&M manuals 

b) Facility manufacturer O&M manuals 

c) Standard Operations Procedures 

d) Record Drawings 

3) Maintenance 

a) Maintenance Management System 

b) Facility Loop and Wiring Diagrams 

4) Training 

5) Student study guide 

6) User guides 

7) User manuals 

e. Environmental 

f. Engineering 

g. Research & Development 

h. Division Processes and Procedures 
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I. Facility Name 

J. Specification Number 

k. Process Name 

1. Unit Process Number 

m. Manufacturer's Name (if applicable) 

11. Supplier's Name (if applicable) 

0. EMP AC asset number (if applicable) 

p. Asset Description (if applicable) 

1) Keyword 

2) Qualifier 

1.6 SHOP DRAWINGS AND SAMPLES 

A. The CONTRACTOR shall prepare and submit complete and organized shop drawings, as 
specified herein. Incomplete or partial submittals are not acceptable. All shop drawings 
and record drawings shall be submitted in hard and electronic copy. All drawing shall be 
developed in Bentley Systems MICROSTATION CAD software. 

B. The CONTRACTOR shall provide a project loop drawing submittal (PLDS) to verify the 
DCS interfaces with all instrumentation and devices being provided. For each DCS 
input/output, the DBC shall note on the PLDS the following infom1ation: 

I. PCM number and physical location. 

2. Type of input. 

3. Tag number 

4. I/0 card location and address. 

5. All DCS-dependent displayed functions using ISA symbology. 

6. Drawing reference for DCS software content. 
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C. In these Contract Documents all systems, all meters, all instruments, and all other 
elements are represented schematically, and are designated by symbology as derived 
from Instrument Society of America Standard ISA S5.l (latest revision). The 
nomenclature and numbers designated herein and on the Drawings shall be employed 
exclusively throughout shop drawings, and similar materials. Any other symbols, 
designations, and nomenclature unique to any manufacturer's standard methods shall not 
replace those prescribed above, used herein, and on the Drawings. 

D. All shop drawings shall include the letter head and/or title block of the CONTRACTOR. 
The title block shall include, as a minimum, the CONTRACTOR's registered business 
name and address, project name, drawing name, revision level, and personnel responsible 
for the content of the drawing. The quantity of submittal sets required shall be as 
specified in Section 2.5.3.3, "Contractor Submittals11

• 

E. The DCS hardware submittal (DCSHS) shall be a singular all inclusive submittal which 
shall include, but not be limited to: 

1. A complete set of system diagrams which depict: 

a. All Process Control Modules (PCMs), communication devices, network 
equipment and communication links. 

b. All conduit and wire required to support the power, ground, Input/Output, 
and communication requirements of the system. A separate diagram shall 
be submitted for each DCS component fully annotated with conduit size, 
nm11ber, associated with the power source. All conduit and wire numbers 
shall be consistent with the mm1bering system shown in these Contract 
Documents. 

c. All separation requirements between signal, power and communication 
conductors shall be clearly shown. 

2. Comprehensive power diagrams which shall show and identify each component 
of each system and shall show which components require a nominal 110 volt, 
60 Hz power source. Where a voltage regulator is required, it shall be included. 

3. Technical data sheets for each component together with a technical projects 
brochure or bulletin which show: 

a. The component name as used on project drawings and in these 
specifications. 

b. Manufacturer's model number or other identifying product designation. 
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c. The project tag number. 

d. The project system of which it is a part of. 

e. The project site to which it applies. 

f. Input and output characteristics. 

g. Requirements for electric power. 

h. Specifications for ambient operating condition. 

1. Details on materials of construction for those components to be field 
mounted. 

4. Site-specific arrangement and construction drawings for all DCS equipment 
cabinets, including dimensions, identification of all components, preparation 
and finish data, nameplates, and the like. All drawings shall be accurately 
scaled and show the position of the equipment in its intended installation 
location. All drawings must show a scaled representation of the placement of 
all DCS equipment being provided under this contract and its spatial 
relationship to all other equipment (both new and existing) located in the 
abutting and adjoining areas. All acquired access and clearances associated 
with the DCS equipment and other equipment must be shown with a statement 
of compliance to manufacturer's recommendation, NEC and other applicable 
codes. All drawings must be drawn to a 1/2-inch = 1 foot scale. 

5. Installation, mounting and anchoring details for all components and assemblies 
to be field mom1ted, including access requirements, conduit connections or 
entry details. All details must be site specific. Provide calculation per Section 
01640 Seismic Design of Equipment and Anchorage. 

6. Calibration, adjustment and test details for all components and systems. 

7. Complete and detailed bill of material. 

8. Calculations shall be submitted to verify each network's optical power budget. 
Calculations shall include the PMD being used, transmitter output power level 
(dbm), receiver input power level (dbm), losses generated by splices, 
connectors, and repeaters. The resulting calculations shall represent the 
allowable end-to-end optical link budgets for use in designing the network. 
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9. The hardware submittal copies shall be numbered, with controlled distribution. 
Updates for the DCS Hardware submittal shall be issued whenever the hardware 
configuration or equipment supplied changes as a result of change orders, 
requests for substitution or any other procedure. Updates shall be clearly 
marked as to the pages to be removed and replaced. Updates shall be issued to 
all holders of controlled distribution copies. 

F. The DCS Software Submittal (DCSSS) shall be included in a singular all inclusive 
submittal which shall include but not be limited to: 

1. A complete set of all available software algorithms. 

2. A complete set of control strategies which depict all monitoring and control 
functions on a loop by loop basis, in a modified SAMA-type format. 

3. An English narrative of each data acquisition or control loop mission and 
anticipated action. Narratives shall enumerate the signal point name, signal 
descriptor, associated PCM number, associated system template displays, 
system functions activated by signal (i.e., interlocks, alarms, logs, etc.). 

4. A complete set of annotated module configuration sheets depicting each loop 
linkage. 

5. A complete listing of the DCS data base listing for each data points relevant 
parameters such as range, contact orientation, limits, incremental limits, I/0 
card type, I/0 hardware address and assignment. 

6. Detailed descriptions of procedures used to implement and modify control 
strategies and data base construction. 

7. The software submittal copies shall be numbered, with controlled distribution. 
Updates for the DCS Software submittal shall be issued periodically or upon 
major software configuration changes occur as a result of change orders, 
requests for substitution or any other procedure. Updates shall be clearly 
mai;ked as to the pages to be removed and replaced. Updates shall be issued to 
all holders of controlled distribution copies. 

G. The DCS graphics will be generated on the CITY PCTS Development System and will be 
available for live, real-time view during development. Graphic submittals will not be 
distributed. 

H. The CONTRACTOR shall submit the procedures proposed to be followed during the 
tests required under this project. Procedures shall include statement indicating test 
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objectives, test descriptions, forms, and checklists to be used to control and document the 
required tests. Prior to the preparation of the detailed test procedures, the 
CONTRACTOR shall submit outlines of the specific proposed tests. Submittal shall 
include examples of the proposed forms and checklists. Once the Preliminary Test 
Procedure Submittal have been reviewed by the CONSTRUCTION MANAGER and 
returned stamped either "no exceptions noted" or "make corrections noted", the 
CONTRACTOR shall submit the proposed detailed test procedures, fonns, and 
checklists. Once the detailed Test Procedures Submittal have been reviewed by the 
CONSTRUCTION MANAGER and returned stamped either "no exceptions noted" or 
"make corrections noted", the tests may be scheduled. Upon completion of each required 
test, document the test by submitting a copy of the signed-off test procedures shall be 
submitted as test documentation. These requirements shall apply to the factory testing of 
all panels, and all on-site tests. The CONTACTOR shall submit a detailed ORT 
specification to the CONSTRUCTION MANAGER at least 6 weeks in advance of 
commencement of the ORT. 

I. RESERVE 

I. RESERVE 

2. RESERVE 

3. RESERVE 

1. 7 OWNERS MANUAL 

A. The organization of the preceding shop drawing submittal shall be compatible to eventual 
inclusion with the Operations & Maintenance Manual submittals for this facility and shall 
include final alterations reflecting "record" conditions. Submittal not organized as 
described herein and incomplete submittals for a given Loop shall not be accepted. 
Accordingly, the initial multiple-copy shop drawing submittal shall be separately bound 
in a standard size, 3-ring, loose-leaf, vinyl plastic, hard cover, binder suitable for 
bookshelf storage. Binder ring size shall not exceed 3-inches. Five (5) fmal sets of 
technical manuals shall be supplied for the OWNER in accordance with Section 2.5.3.5, 
"Contractor Submittal", and one final set shall be supplied for the CONSTRUCTION 
MANAGER, as a condition of acceptance of the project. 

1. Initially, 2 sets of these manuals shall be submitted to the CONSTRUCTION 
MANAGER for review after return of favorably reviewed shop drawings and 
data required herein. Following the CONSTRUCTION MANAGER's review, 
one set will be returned to the CONTRACTOR with cmmnents. The sets shall 
be revised and/or amended as required and the requisite final sets shall be 
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submitted to the CONSTRUCTION MANAGER 15 days prior to staii-up of 
systems. The CONSTRUCTION MANAGER will distribute the copies. 

2. In addition to updated shop drawing info1mation reflecting actual existing 
conditions, each set of technical manuals shall include installation, connection, 
operation, troubleshooting, maintenance and overhaul instructions in complete 
detail. This shall provide the OWNER with comprehensive information on all 
systems a11d all components to enable operation, service, maintenance and 
repair. Exploded or other detailed views of instmments, assemblies and 
accessory components shall be included together with complete parts lists and 
ordering instructions. 

3. Repair parts list for each item (as applicable); such lists shall contain the name 
of each item, purchase order number, model/serial number, and the 
recommended repair parts to stock, along with the catalog, part, or piece number 
of each such repair part. 

4. Outline dimensional drawings and assembly drawings and the names of the 
parts. 

5. Copies of maintenance specifications, schedules, and instructions. 

6. Copies of operation and adjustment instructions for all equipment and 
components. 

7. Processor, peripheral, and data cmmnunications equipment instruction, 
reference, wiring, and option manuals. 

8. Software manuals and program source and object listings, annotated in clear 
English, technically correct flow charts, narrative descriptions, diagnostics, and 
user's guides. Permanent copies of all programs on DVD shall be provided for 
the OWNER's use. Software documentation shall include full instructions on 
how a program is used, including execution procedures a11d system software 
dependency. 

9. System test plans and procedures. 

10. The Control Strategy Narrative is provided by the CITY for incorporation into 
the DCS Owner's Manual by the CONTRACTOR. 

11. All Emerson drawings and documentation related to the Ovation DCS Hardware 
and Configuration shall be provided in electronic format such as pdf. All DCS 
drawings related to the COMNET design and installation shall be provided in 
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electronic format to include both pdf and the native software package format 
utilized to create the documentation, such as Microstation, MS Word, MS 
Excel, or approved fonnat. 

12. Provide configuration files for all switches, field LAN routers, Ethernet link 
controllers, SNMP, and all related accessory equipment. Provide all 
administrative passwords for setup on workstations, switches, field LAN 
routers, controllers, and including all related accessory equipment. 

1.8 AS-BUILT DRAWINGS 

A. As-built drawings shall be prepared in accordance with Section 2.5.3.5 with the following 
exceptions and changes: 

1. The CONTRACTOR shall keep current an approved set of complete DCS loop 
drawings, PIDs, control descriptions, Input/Output termination lists, control 
schematics, DCS installation drawings, UPS installation drawings, network 
conduit and cable routing drawings, and test reports. These drawings shall 
include all devices furnished under this specification and interfaces with all 
other devices furnished under this specification and interfaces with all other 
devices which communicate with the DCS. 

2. One set of originaLdrawings and two copies of each as-built drawing under this 
Section shall be submitted to the CONSTRUCTION MANAGER after 
completion of field checkout, but before placing the systems in service for the 
OWNER'S use. 

1.9 SERVICES OF MANUFACTURER 

A. The CONTRACTOR shall provide job site visits and services of manufacturer's technical 
field representatives for all equipment which is furnished by others. Job site visits shall 
occur during the calibration, testing and start-up phase of the project. 

1. The CONTRACTOR shall provide the services of competent field technicians 
to oversee the installation, testing, calibration, start-up, operation and 
maintenance of the equipment provided under this Section. 

2. Provide all necessary assistance to instruct the OWNER's representative in 
regard to the operation of the equipment supplied. This assistance shall be 
provided during the start-up phase of the project and the first year of the facility 
operation following project completion and OWNER acceptance. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E. Technicals (Rev. Aug. 2016) 

822 I Page 



1.10 GUARANTEE 

A. The CONTRACTOR shall guarantee the WORK of this section. 

1.11 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. After the successful completion the Operational Readiness Testing, and subsequent to the 
site construction progressing to a point where the intended locations for DCS equipment 
are complete and free from exposure to on-going construction, all equipment, cabinets, 
panels, and consoles shall be packed in protective crates and enclosed in heavy duty 
polyethylene envelopes or secured sheeting to provide complete protection from damage, 
dust, and moisture. Dehumidifiers shall be placed inside the polyethylene coverings. 
The equipment shall then be skid-mounted for final transport. Lifting rings shall be 
provided for moving without removing protective covering. Boxed weight shall be 
shown on shipping tags together with instructions for unloading, transporting, storing, 
and handling at the job site. Special instructions for proper field handling, storage, and 
installation required by the manufacturer for proper protection, shall be securely attached 
to each piece of equipment prior to packaging and shipment. 

B. Each component shall be tagged to identify its location, tag number, and function in the 
system. A pern1anent stainless steel or other non-corrosive material tag fim1ly attached 
and permanently and indelibly marked with the instrument tag number, as given in the 
tabulation, shall be provided on each piece of equipment under this Section. Identification 
shall be prominently displayed on the outside of the package. 

1. Equipment shall not be stored outdoors. Equipment shall be stored in dry 
shelters, including in-line equipment, and shall be adequately protected against 
mechanical injury. If any apparatus has been damaged, such damage shall be 
repaired by the CONTRACTOR at their own cost and expense. If any 
apparatus has been subject to possible injury by water, it shall be thoroughly 
dried out and put through such test such as directed by the CONSTRUCTION 
MANAGER. This shall be at the cost and expense of the CONTRACTOR, or 
the apparatus shall be replaced by the CONTRACTOR at their own expense. 

1.12QUALITY ASSURANCE 

A. The CONTRACTOR shall have instituted a quality assurance program which utilizes 
organized methodologies and industry standards. All manufacturing, design, 
development, production, installation, and field service resources of the CONTRACTOR 
shall be certified as conforn1ing with all of the requirements of international quality 
standard ISO 9001. The ce1iification shall be submitted to the CONSTRUCTION 
MANAGER. This certification shall be a "Certification of Quality", from an 
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internationally recognized ce1iification agency. The program shall include the following 
aspects at a minimmn: 

I. System of traceability of manufactured unit and system software throughout 
development, production and testing. 

2. System of "bum-in" for all components and available supportive documents. 

3. Demonstrated record of prompt positive response to field failures. 

4. Record of prompt shipments in accordance with contract obligations. 

5. Docmnented program of failure analysis. 

6. Quality assurance organization which complies with ISO 9001 guidelines. 

7. Documented product safety policy relevant to all products intended to be 
furnished under this Contract. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Current Technology: All hardware and software shall be the most recent field-proven 
models and revision levels marketed by their manufacturers at the time of proposal 
submission. It is the intent of the City to obtain a DCS which utilizes state-of-the-mi 

. products in the DCS manufacturer's product line. Products within the DCS 
manufacturer's product line which have been superseded by newer, more advanced 
devices shall be acceptable. Successful operation and calculation shall be demonstrated 
during startup and testing. 

B. Hardware and Software Commonality: Where there is more than one item of similar 
equipment, being furnished under this contract, all such equipment shall be the product of 
a single manufacturer and feature the interchangeability of parts. Minor deviations from 
this requirement are acceptable when specific technical requirements impose a deviation 
in the specifications. In case of a discontinued or upgraded product, or other cases where 
changing technology requires changes in equipment, the CONTRACTOR shall submit a 
Substitute Item Request Form. All equipment shall be of modular design to facilitate 
interchangeability of parts and to assure ease of servicing. This interchangeability shall 
apply to the following components, as a minimmn, of the DCS. 

I. Processor Modules 
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2. Bulk Memory Modules 

3. Commmucation Interface Modules 

4. Analog and Discrete Signal Modules 

5. Power Supply Modules 

C. Fault Tolerant: Where a system processor is indicated to be redundant, that unit shall 
function as a fault tolerant device. Fault tolerant processing shall consist of two parallel­
operation processors (electronics) with separate connections to the system 
communication network. Both processors shall receive and process information 
simultaneously, with faults detected by the processors themselves. A fault tolerant 
configuration shall provide synchronous read/execute/compare capabilities with no 
database transfer. Upon detection of a fault, self-diagnostics shall be run by both 
processors to determine which processor is defective. The non-defective processor shall 
then assume communication without affecting normal system operation. Upon 
replacement of the defective processor, the operator shall initiate the processor and 
initiate a command from the workstation to download the database and control logic from 
the active processor. The operator shall then choose to initiate a transfer to the replaced 
processor. Alternatively, the download may occur automatically on processor 
replacement. The use of backup, "hot standby", or "automatic switch over" 
configurations are acceptable if the transition from failed device to backup device does 
not degrade the process monitoring and control system or the system's availability. 

D. Environmental Suitability: All DCS devices provided m1der this contract shall be 
provided with enclosures wmch are suitable for use in a treatment facility environment 
where there are typically high energy AC fields, DC control pulses, and varying ground 
potentials between the transducers or process instrun1ent locations and those occupied by 
DCS components. The system design shall be adequate to provide proper protection 
against interferences from all such possible situations. As a minimum, all DCS 
equipment shall be resistive to airborne contaminants commonly found in wastewater 
treatment facilities, and be suitable for installation in an environment which confonns to 
a G2 classification as defined by ISA-S71.04. 

1. Field-Situated Equipment: DCS equipment being furnished under this contract 
shall be suitable for use in wastewater treatment facilities, some of which are in 
an environment of salt-sea laden air with traces of methane and hydrogen 
sulfide. The system design shall be adequate to provide proper protection 
against such an environment. All field-situated equipment including PCMs shall 
be UL-listed or certified by a qualified third-party as meeting UL requirements. 
All DCS devices shall be housed in an enclosure suitable for its intended service 
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and installation location. All DCS devices to be installed in MCC or other 
protected areas shall be furnished in NEMA 1 rated enclosures. All DCS 
devices to be installed in indoor unprotected areas shall be furnished in NEMA 
12 rated enclosures. All DCS devices to be installed in indoor areas subject to 

· hose-down conditions, or outdoor areas, shall be furnished in NEMA 4X rated 
stainless steel enclosures. All DCS devices to be installed in areas where 
corrosive agents are present in quantities which exceed the warranty limits of 
the equipment (Headworks, Digesters, Solids Handling, etc) shall be furnished 
in purged, refrigerated/ air scrubbed NEMA 4X rated stainless steel enclosures. 
As a minimum, the DCS shall be designed and constructed for satisfactory, 
long, and low maintenance operation under the following environmental 
conditions; 

a. Temperature Range: 0 through 50 degrees C ( 32 through 122 degrees F) 

b. Thermal Shock: 0.55 degrees C ( I degree F per minute maximum) 

c. Relative Humidity: 5 through 95 percent (non-condensing) 

2. Control Room-Situated Equipment: Each Area control room or central 
control room will be nom1ally air conditioned to maintain environmental 
conditions defined herein. No positive control of relative humidity is provided 
or contemplated. DCS equipment shall meet the following environmental 
requirements: 

a. PCMs: 

I) 

2) 

3) 

4) 

b. ws 

I) 

2) 

3) 

Temperature Range: Storage: -40 to 70 degrees C; Operating: 0 to 50 
degrees C. 

Them1al Shock: 6 degrees C maximum rate of change in 30 minutes. 

Relative Humidity: Storage: 0 to 100% non-condensing 

Operating: 5 to 95% non-condensing 

Temperature Range: Storage: -40 to 70 degrees C 

Operating: 0 to 40 degrees C. 

Then11al Shock: 6 degrees C maximum rate of change in 30 minutes. 
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4) Relative Humidity: Storage: 5 to 95% non-condensing 

5) Operating: 5 to 95% non-condensing 

3. Noise Tolerance: The CONTRACTOR shall furnish and install sound 
adsorption materials within/over (i.e., printer covers) DCS equipment 
enclosures to be installed in those area control centers where DCS devices share 
work space with personnel to ensure that, with only the DCS equipment 
operating, the ambient dB level is 55 dB or less when monitored three (3) feet 
from the operating DCS equipment. 

4. Environmental Operating Range: All indoor and outdoor enclosures shall be 
suitable for operation in the ambient conditions associated with the locations 
designated in the Control Documents. Heating, cooling, and dehumidifying 
devices shall be incorporated in order to maintain all devices 20% below their 
rated environmental operating ranges. The CONTRACTOR shall furnish all 
internal power wiring for these devices (i.e., heaters, fans, etc.). Enclosures 
suitable for the enviromnent shall be furnished. All instrumentation in 
hazardous areas shall be suitable for use in the particular hazardous/classified 
location in which it is to be installed, and be in conformance with the National 
Electrical Code (NEC). 

5. Surge and Radio Interference: All DCS devices shall be IEEE surge 
withstand qualified. Radio Frequency Protection (RFI) shall conform to SAMA­
PMC-33.1. 

6. Each PCM shall be provided with an RTD which reports the control room 
temperature excursions associated with PCM enclosures. For those PCM 
enclosures which utilize purging, sensors shall be provided which repmt to the 
control room to high temperature, low pressure, and "door ajar" conditions. All 
I/0 and sensors associated with enclosure monitoring are to be furnished by the 
CONTRACTOR. 

E. Equipment Locations: The DCS configurations indicated are diagrammatic. The 
locations of equipment are approximate. The exact locations and routing of wiring and 
cables shall be governed by structural conditions and physical interferences and by the 
location of electrical terminations on equipment. All equipment shall be located and 
installed so that it will be readily accessible for operation and maintenance. Where job 
conditions require reasonable changes in approxin1ated locations and arrangements, or 
when the OWNER exercises the right to require changes in location of equipment which 
do not impact material quantities or cause material rework, the CONTRACTOR shall 
make such changes without extra cost to the OWNER. 
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F. Alternative Equipment and Methods: Equipment or methods requiring redesign of any 
project details are not acceptable without prior written approval of the CONSTRUCTION 
MANAGER. Any changes inherent to a proposed alternative, including design 
modifications, shall be at no additional cost to the OWNER or CONSTRUCTION 
MANAGER. The required approval shall be obtained by the CONTRACTOR prior to 
submittal of shop drawings and data. Any proposal for approval of alternative equipment 
or methods shall include evidence of improved perfom1ance, operational advantage and 
maintenance enhancement over the equipment or method specified, or shall include 
evidence that a specified component is not available. 

G. RESERVED 

H. RESERVED 

I. RESERVED 

1. RESERVED 

2. RESERVED 

3. RESERVED 

4. RESERVED 

5. RESERVED 

6. RESERVED 

J. PRIMARY SYSTEM COMPONENTS: The DCS shall consist of the following 
primary components; 

1. Process Control Modules (PCMs): PCMs shall be directly hardwired to process 
I/0, intelligent transmitters, and Programmable Logic Controllers (PLCs). All 
PCMs shall be fault tolerant. PCMs shall receive power from dedicated UPS or, 
in the event of a failure to the UPS, from the supply power to the UPS. Each 
PCM shall contain all of the required data acquisition, alan11ing and control 
strategies required to monitor and control its associated process. PCMs shall be 
configured by operator interface devices called Workstations (WS) which utilize 
object-oriented interactive editors to download database and control 
configurations over the Process Information Network (PIN). The failure of any 
other DCS device shall not affect the monitoring and control capabilities of the 
PCMs. PCMs shall dual ported to communicate with other DCS devices over 
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the Process Info1111ation Network (PIN). For additional PCM requirements, see 
paragraph 2.2. 

2. Process Inputs/ Outputs (I/0): All process I/0 shall be tem1inated in an 
enclosure which is proximal or integral with the PCM that is associated with the 
I/0. All I/0 modules shall be IEEE surge withstand qualified with individual 
AID and DIA converters on a per-point basis. 

a. If the DCS manufacturer's analog input/analog output I/0 boards do not 
provide AID and D/ A conversion on a per-point basis, or adequate signal 
isolation, the CONTRACTOR shall: 

1) Furnish spare analog input/analog output or AD/DA boards to 
conform to the per-point requirement (i.e. if a board has 8 inputs 
which share an AID, seven spare analog input boards or seven spare 
AID converter boards shall be furnished. 

2) Partition I/0 so that the failure of an I/0 board will not disable a 
control strategy. If the implementation of this partitioning results in 
the need to provide additional analog input/analog output boards, 
they shall be furnished by the CONTRACTOR at no additional cost 
to the Owner. 

3) Furnish and install signal isolators on the field side termination 
assembly of the PCM on a per-point basis. 

b. For additional requirements, see paragraph 2.3. 

c. All I/0 shall be optically isolated. Process I/0 shall accept the following 
variations: 

1) Analog Inputs To DCS 

a) Four (4) wire transmitters shall provide an isolated 4 to 20 mA 
signal. 

b) Two (2) wire transmitters shall provide an isolated 4 to 20 mA 
signal powered from de power supplies internal to the DCS. 

c) The DCS shall have a fixed 4-20 ma analog input load of250 
ohms. Provision shall be made to ensure continuity of the loop 
independent of the DCS equipment status. 
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2) Analog Outputs From DCS 

a) Outputs shall be isolated 4 to 20 mA de signals powered from the 
DCS 

b) Signal shall be capable of driving a loop impedance of O to 600 
ohms or greater. 

3) Discrete Inputs To DCS 

a) Inputs shall be unpowered, isolated contact closures rated at lA 
at 24 V de. Contacts shall be of nobel metal or hermetically 
sealed. 

b) The DCS shall monitor the inputs using internal 24V de power 
supplies. 

c) Field contacts for alanns will be wired to discrete inputs in a 
"fail-safe" mode; i.e. an open wire will result in an alarm. 

4) Discrete Outputs From DCS 

a) Outputs shall be unpowered, isolated contacts rated at 5 amps, 
120Vac. 

b) 120V ac power for sensing all discrete outputs shall be provided 
external to the DCS. 

5) Intelligent Transmitter Interface To DCS 

a) Intelligent transmitters shall communicate with the DCS using a 
bi-directional communication interface. 

b) The DCS interface shall enable remote transmitter configuration 
and simultaneous DCS database updating from a DCS 
workstation (WS). 

d. Programmable Logic Controller (PLC) Interface With DCS 

1) The instrumentation panels to be provided under Section 13300 
Instrumentation and Control shall be provided with PLC controllers 
and membrane LED displays in lieu of the specified relays and 
window-box annunciators. 
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2) Unless shown otherwise in the Contract Drawings, PLCs shall 
communicate with the DCS using Ethernet cables fomished and 
installed by others. Protocol shall be one of the following: 

a) Modbus R TU via TCP, with the PLC acting as the slave. 

b) Allen-Bradley CSP, Allen-Bradley EIP, or other native PLC 
protocol that is currently supported by Ovation 

3. RESERVED 

a. RESERVED 

b. RESERVED. 

4. Process Information Network (PIN): The PIN shall consist of 
cmmnunications processors and fiber optic cables all of shall be dual p01ted into 
all connected DCS devices. The PIN, in its installed configuration shall be fault 
tolerant. The PIN provides connectivity between the WSs, PCMs, and the 
Historian System (HS) to enable the timely update and archiving of process 
infonnation and timely control response. For additional PIN requirements, see 
paragraph 2.4. 

5. RESERVED 

6. Facility Information Network (FIN): The FIN shall provide connectivity 
between the DCS and plant facility management systems. The FIN shall 
specifically have connectivity to WS and HS devices using Remote Desktop. 
For additional FIN requirements, see paragraph 2.4. 

7. Department Information Network (DIN): The DIN shall provide connectivity 
between all City's facilities and. resources by virtue of a network which 
incorporates high-speed fiber, and telephone data links and radio technology. 
For additional DIN requirements, see paragraph 2.4. 

2.2 PROCESS CONTROL MODULES 

A. General: The PCM shall be a 32 bit microprocessor with on-board random access 
memory (RAM) for read/write functions. The PCM, in conjunction with field 
Input/Output (I/0) modules shall perform all system data acquisition, alarm detection, 
regulatory, logic, timing and sequential process control. PCMs shall perform continuous 
control, sequential control, and data acquisition concmTently in the same microprocessor. 
PCMs shall communicate with the Historian System (HS), Workstations (WS) over the 
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Process Information Network (PIN). All PCMs shall be fault tolerant and be provided 
with the implemented built-in capability to provide continued correct execution in the 
presence of the failure of a common logic board or software faults. Failover from one 
processor to another shall occur within 1000 ms. Each PCM shall be supplied to provide 
complete redundancy ( excluding I/0) configured for fault tolerant processing via 
standard system configuration procedures. Fault tolerant features shall each include, but 
not be limited to, control processors, power supplies, wiring and buses. PCM's shall be 
remotely configurable from WSs over the PJN. Each PCM shall have the capacity to 
accommodate a minimum of 2000 field-originated VO points, without requiring 
additional memory or processors, assuming a mix of 25% analog VO and 75% discrete, 
with 50% of memory reserved for control logic 

B. Communications: PCM's shall communicate with each other directly in a peer-to-peer 
manner using peer protocol or logical link protocol in which the sequence of message 
exchanges between two entities in the same layer is facilitated by utilizing the services of 
underlying layers to effect the successful transfer of data/control information from one 
location to another location. 

C. PCM Functionality: Independent of the operation or failure of any other DCS device, 
the PCM shall perform the following core or essential fimctions; 

1. Real-time data acquisition at scan rates specified at the WSs. 

2. Perfom1 input signal smoothing, averaging, or totalization, as required. 

3. Alarm limit checking for absolute limits, deviation rates, or warning limits on 
designated variables. 

4. Real-time process control based on logic and control strategies downloaded 
from the WSs to the PCM's over the PIN. 

5. Communicate vaTiable data information (i.e., current value, alarm status, set 
point, output control constants, etc.) to the HS and WSs. 

6. Communicate with all other system processors regardless of their fm1ction 
without the need for hardware or software gateways. Respond to interrogations 
for data and receive downloaded operating system, processing records, point 
data base information and updated parameters for application programs 
operating in the PCM. 

7. Pe1form regulatory, logic and sequential control based on configuration data 
written in a high level process oriented control language, compiled, and 
downloaded to the PCM. 
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8. Have an extensive array of self-diagnostics which test and report on the 
integrity of each printed circuit board in the common logic file in addition to I/0 
failures. Errors and/or failures shall be indicated locally by Light Emitting 
Diode (LED) and reported at the WSs. 

9. The PCM shall function as a stand-alone unit which performs all of the 
functions described herein completely independent from the functioning of the 
HS device, WSs, the PIN, bridges, routers or other PCMs, i.e., a failure. Any 
device furnished under this section or other PCM(s) shall not impact data 
acquisition, control, scaling, alarm checking, or communication functions of a 
given PCM. 

D. PCM Hardware Component Platform: Each PCMs hardware platform shall use fully 
redundant Intel or Intel-compatible microprocessors, each with its own bus connection. 
No hard disks or other moving parts shall be used. The PCM shall consist of the 
following components: 

1. Microprocessor Unit: The microprocessor CPU shall be a CISC- complex 
Instruction Set Computer or a RISC-Reduced Instruction Set Computer. The 
CPU shall confon11 to the following: 

a. Intel-compatible 32 BIT processor, 400 MHz or faster 

b. Floating point processor. 

c. Crystal controlled real time clock. 

d. Power fail/auto restart. 

e. Watch dog timer protection (hardware or API). 

f. Redundant isolated power supplies (may be shared with I/0) 

g. Serial inte1face to process I/0. 

h. Priority interrupt driven. 

2. Memory: CPU memory shall be on-board and shall conform to the following: 

a. CMOS shared RAM memory with batte1y backup. After the configuration 
of all database and control strategies which incorporate the current I/0 
quantities plus the 20 percent growth required under 2.1 G, each PCM shall 
have 25 percent of its memory which is dedicated to (1) the storage of 
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database and control strategies and (2) field I/0 tem1ination points unused 
with both resources available for future expansion. Requirements for spare 
memory capacity may be, on approval by the OWNER or 
CONSTRUCTION MANAGER, applied on a Facility basis. 

b. Cache memory which is positioned between the CPU and the bus which 
maintains a copy of referenced data from the shared memory. 

c. CMOS-ROM or EPROM in which finnware and the operating system 
resides. 

3. An itemization of PCMs required for the Facility is located in the Appendix and 
defmes the current I/0 allocations associated with each device. These totals do 
not include spare I/0 points and spare resources as defined in paragraph 2.1 of 
this section. 

2.3 PROCESS INPUTS/OUTPUTS (I/0) 

A. General: Process I/0 modules shall be rack mmmted or DIN rail-mounted in an enclosure 
which is proximal or integral to/with the associated PCM. All process I/0 boards shall be 
slot independent i.e. any I/0 card can occupy any card slot. The backplane of the I/0 nest 
shall permit the removal of I/0 cards without the need to remove power from the I/0 card 
being removed. All process I/0 channels shall be electrically isolated (input isolated, 
output isolated, and power isolated) from field tem1inations and adjacent channels as 
defined in ISA-S50.1. 

B. All I/0 boards shall conform to ANSI/IEEE C37.90-1989 for surge withstand capability 
and EN50082-2 for electromagnetic compatibility immunity. 

C. Analog input boards shall provide 120 dB at 50 or 60 Hz and 60 dB common mode and 
nonnal mode noise rejection respectively. Analog Input boards shall have an on-board 
isolation of 500 DCV pr peak ac between channels or cham1el to ground. 

D. Analog input boards or modules shall be provided to interface with process I/0 and 
intelligent transmitters as follows; 

I. Analog input boards shall be provided to accept 4-20 mA, pulse frequency, and 
thennocouple (Type K,T,J,R,S) inputs. Through board level jumper selection on 
a point-by-point basis, the analog input channel can act as either source for two 
wire transmitters) or sink (four wire transmitters). Each analog input shall have 
a minimum of 12-bit resolution, minimum accuracy of plus or minus 0.1 
percent, maximum long-tenn drift of 0.02 percent, and a dedicated AID 
converter. 
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2. Intelligent transmitter modules (ITMs) which allow receiving continuous self­
diagnostic data shall be provided. The reading of transmitter data or value shall 
not disturb or interfere with the reading of the 1neasurement signal. 

a. Intelligent process instrumentation shall be directly connected to the DCS 
through a bi-directional digital communication interface at the PCM. Analog 
transmission of variables from intelligent transmitters shall not be 
acceptable. 

b. Each ITM shall contain a minimum of six (6) individual channels, each of 
which provides isolated power and communication to the intelligent device. 
All digital communication with the intelligent process instrumtmtation from 
the DCS WS shall be in engineering units and shall be received a minimmn 
often (10) times per second. Each message shall contain the following; 

l) Primary measurement information such as flow, pressure, level, etc. 

2) Transmitter temperature readings in a 32 bit floating point format 
which complies with IEEE. 

3) Data security information 

4) Diagnostic information 

5) Message checking 

c. Infonnation (when available from the field instrument), which shall be 
displayable at any DCS WS, shall include: 

I) The assignment of configurable parameters such as tag number, 
location, address, tag name, designation of digital or 4 to 20 mA 
output, upper and lower range values, zero elevation or suppression, 
linear or square root output for d/p cells, and damping time. 

2) Perfom1 a loop integrity check 

3) Rearrange without using calibrating input pressure. 

4) Display the 4 to 20 mA signal in terms of percent of span, or 
engineering units. 

5) Last calibration date. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

835 I Page 



E. 

6) Fail-safe direction. 

7) Read process variables in user selected engineering units. 

8) Diagnose problems and determine fault between processor or 
transmitter. 

d. All ITMs shall be slot independent. ITM operation shall not be impacted in 
the event that one of a pair of fault tolerant PCM processor fails. 

e. The transmitter bus provided shall where indicated provide ISA SP50, or 
ISP (InterOperable Systems Project) connectivity. 

f. In addition to ISA SP 50 and ISP conformity, all ITM devices shall be 
furnished to communicate with devices which use the HART protocol. 

Analog output boards shall be provided to output 4-20 mA commands. Each analog 
output shall have a minimum of 12-bit resolution, accuracy of 0.1 percent of full scale, 
and a dedicated D/ A converter. 

F. Discrete input boards shall be of the voltage monitoring type and shall be powered by the 
PCM. The discrete input board shall accept 24 V de. 

G. Discrete output boards shall be unpowered isolated contacts rated for 5 amps at 120 V ac. 

H. Field PLCs shall interface to the DCS through CITY pre-approved Ethernet capable 
PLCs such as an Allen-Bradley 5/05 or CompactLogix or ControlLogix. 

2.4 COMMUNICATION SYSTEMS 

A. General: Data communication subsystems shall be comprised of industrial grade 
redundant communication buses that provide high speed data transmission between all 
distributed processors and I/0 modules. Each communication network shall be designed 
around the International Standards Organization's Open System Interconnection (OSI) 
model, IEEE 802 or ANSI X3Tl2 industry standards and support a hierarchical 
communications network. Communications shall be masterless with communications 
residing in each distributed processor. All communication cables shall be installed in 
conduits. The CONTRACTOR shall review the contract drawings to review the current 
communications system design. The CONTRACTOR shall furnish all cable required to 
accommodate the communications system being provided. The PIN and the FIN may be 
integrated into a single network, provided that the PIN real-time data uses synchronous 
mode transmission. 
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B. Low-Level Protocols: Physical and data link layer protocols shall support local area 
networks (LANs), metropolitan area netwoiks or wide area networks (WANs). 
Information shall be conveyed in packets with a sustained signaling rate of at least 2 
million bits per second. 

C. Mid-Level Protocols: Network and transport layer protocols shall provide addressing 
and routing facilities to enable a host on one network to send a block of infonnation to 
host located on another network thereby expanding a host' s communication environment 
from a single network to a network of networks, or an ethernet,joining addressable hosts. 
Mid-level protocols shall support the implementation of half-gateways i.e., LAN -
backbone coupling and full gateways i.e., LAN-LAN couplings. Node-node gateways 
shall perform protocol translation and if necessary implement virtual circuits where 
required. For those applications which access the network layer directly, a programming 
interface shall be :implemented in the packet' network to facilitate the use of datagrams 
i.e., blocks of infonnation embedded within single packets which can be sent to 
individual hosts without using additional protocol software. 

D. High-Level Protocols: The Session, Presentation, and Application Layers shall use the 
transport mechanism provided by the Mid-Level Protocols to implement a distributed 
computational environment. Session Layer services shall augment the virtual circuit 
facilities present at the Transport Layer. The Presentation Layer shall regulate the 
representation of data items conveyed across the network. Support for the ONC (Open 
Network Computing) product suite (i.e. XDR, RPC, NIS, NIS+), BSD sockets, SYS V 
streams shall be provided. 

E. Process Information Network (PIN): The CONTRACTOR shall furnish and oversee 
the installation of a Process Information Network (PIN) which shall connect all DCS and 
information system devices in a manner which creates an environment in which 
applications on distinct devices shall accomplish work cooperatively by sharing 
information as well as synchronizing the operation of the two applications of a common 
task. The PIN shall be the DCS manufacturer's standard and most secure offering for a 
process control network, and shall use a physical star and/or and ring topology. The PIN 
shall confom1 to the following; 

1. Each DCS and infom1ation system device shall be furnished with a PIN 
communication device, complete with detailed device command algorithms 
encoded as processor instructions, to manage the device/controller interface. 

2. The PIN shall be able to supp01i the system response times stated in paragraph 
2.5 with a database sized in conformance with 2.1 H (i.e. 220% of the current 
database). 
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3. The PIN shall utilize redundant fiber optic cables between structures. Within 
strnctures, Category 5 unshielded twisted pair cable (UTP) may be used, 
provided that levels of induced electrical noise do not interfere with data 
transmission. The cables shall be furnished and installed by the 
CONTRACTOR. 

4. The CONTRACTOR shall review the Contract Documents to determine if the 
conduit system meets the DCS manufacturer's requirements, detennine the 
exact length requirements and to compare the tensile strength associated with 
the cable to be provided with the hand hole/pull box spacing indicated in the 
contract documents. If additional hand holes/pull boxes are needed to 
accommodate the characteristics of the CONTRACTOR'S cable, they shall be 
furnished by the CONTRACTOR at no expense to the OWNER. The PIN shall 
utilize a medium which as a minimum conforms to the following: 

a. Industrial grade, water resistant optic fiber, coated with a suitable material to 
preserve the intrinsic strength of the glass, suitable for installation in 
conduits which are encased/directly buried/ cable trays. 

b. Cable of all dielectric construction. 

c. Multi-mode, graded index, solid glass waveguides with the following 
characteristics: 

• Nominal core diameter 62.5 microns 
• Minimum ellipicity 2.0 percent 
• Outside clad diameter 125.0 microns 
• Maximum Numerical Aperture (NA) 0.275 
• Maximum attenuation (850) 3.75 dB/Km 
• Maximum attenuation (1,300) 1.5 dB/Km 

d. Each fiber continuous with no factory splices. 

e. Tight buffer. 

f. RESERVED 

g. Drop cables shall be of variable lengths of flexible fiber optic cable, 
typically not to exceed 400 feet so that loss in the drop cable is less than 1 
dB. This length of drop cable shall permit relative freedom in routing the 
trunk cable and locating the station. 
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F. Facility Information Network (FIN): The intent of these Contract Documents is to 
conceptually describe the desired level of functionality and key criteria associated with 
the FIN. 

1. FIN CONCEPTS: The FIN shall connect all WSs associated with the facility 
with multiple file servers which will run various future applications. The FIN 
shall provide connectivity between the DCS and plant facility management 
systems. The FIN shall specifically have connectivity to WS and HS devices. 
Each WS shall interact with (i.e. monitor and manipulate data) resources 
associated with the FIN. The HS shall provide a DCS historical resource for the 
FIN connected devices to support FIN applications. All FIN resources and 
applications, including those implemented under this contract and future 
applications, shall all be accessible and manipulatable from the WS in a mallller 
that is identical to any terminal directly collllected to the FIN while the WS is 
using Remote Desktop utilities. The FIN shall have access to the current DCS 
database, all WS display graphics, and the DCS historical database. Any PCWS 
device collllected to the FIN shall have monitoring and display capabilities 
equivalent to that of the WSs. 

2. FIN Design Criteria: The FIN shall enable plant staff to select different third­
party applications which run on varying hardware and software platforms. The 
FIN shall comply with IEEE 802.3 for 1 O BASE-T Ethernet, or IEEE 802.3u 
Fast Ethernet (lOOBASE-T). Within a building, the FIN configuration shall 
provide a dedicated 10 Mbps Ethernet lOBaseT p011 to each device on the FIN, 
using switched Ethernet. Switching shall use the fragment-free or store-and­
forward method. Stackable switching hubs, provided with UPS power, shall 
provide support for SNMP management, and for multiple MAC addresses. 
External to a building, backbone connections to the switching hubs shall be 100 
Mbps or Fast Ethernet. All FIN WSs and PCWSs shall be provided with 10/100 
network interface cards. The FIN to be designed and furnished by the 
CONTRACTOR shall conform to the following; 

a. Machine Independent 

b. Operating system independent 

C. Network independent 

d. Transport protocol independent 

e. Accommodate multiple servers 

f. Accommodate 7 5 nodes 
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3. FIN Cable Installation: The CONTRACTOR shall furnish all FIN cable. FIN 
cable shall conform to the cable specified for the PIN, and when routed through 
the process areas, shall be installed in the same conduits as the PIN. In the 
operations building, the FIN cable shall be routed to a patch panel which shall 
be provided under this contract. The patch panel shall be located as shown on 
the contract drawings. From the patch panel, the FIN shall be extended to the 
various office sites as indicated on the electrical drawings. From the patch 
panel, the FIN shall be extended to the various office sites (as shown on the 
contract elect1ical drawings of the Reference Documents) using two 4-pair solid 
conductor #24 A WG cable wired in conformance with the EWTIA-568a 
cabling specifications and recommendations. The untwisted pair (UTP) cable 
shall not be run in conduits that cany electrical cable and shall not be run near 
fluorescent lights or large electromagnetic machinery. Teflon sheaths shall be 
used for plenum installations. All closet connections and wall plates shall be 
clearly labeled for easy identification of origin and end node. UTP shall be 
AT&T DIW 24/4 EIA/TIA 568 Category 5, or equal. 

4. For connections between buildings, multi-mode fiber shall be used. The PIN 
and FIN may be different strands within the same bundle of fiber. The 
CONTRACTOR shall allocate one spare strand for every strand used for PIN 
and FIN application. 

5. Fiber optic cable terminations: All fiber optic cables shall be terminated in a 
fiber optic patch panel, Siecor model WCC or equal, with epoxy- type ST 
connectors. One fiber optic jumper cable shall be provided for each fiber. 

6. FIN Testing: The capability of FIN devices to extract data from the PIN and 
compile this data into Excel spreadsheets shall be tested. The capability of WSs 
and other FIN devices to use the Microsoft Office and Microsoft Windows 
resources shall be tested. 

G. Department Information Network (DIN): The intent of these Contract Documents is to 
conceptually describe the desired level of fm1ctionality and key criteria associated with 
the DIN. 

1. DIN CONCEPTS: The DIN shall interconnect with the FINs and PINs 
associated with Nmth City Water Reclamation Plant (NCWRP), Fiesta Island 
Replacement Project/Northern Sludge Processing facility (MBC/NSPF) and. the 
Point Loma Wastewater Treatment Plant (PLWTP). This interconnection shall 
utilize a multistranded single-mode fiber optic data communication link 
between all facilities. 
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2. A WS at any facility shall be identical to and have the same access to all process 
displays and FIN data via a Remote Desktop session. Serial data transport 
within the DIN to the existing Ovation system at COMC shall be configured for 
selected real-time and calculated process data to be placed onto the COMC PIN 
for display and control. 

3. DIN Design Criteria: The DIN shall provide a service backbone network for 
the City. At the COMC control room at MOC 2, the WSs located in the City's 
Headquarters shall have the capability of the following; 

a. Dynamically view any WS process display screen associated with the 
selected facility connected to the DIN. 

b. View all displays associated every facilities' FIN resources. This shall 
include dynamically linking into MMS, MIS, LIMS, etc data associated with 
the selected facility. 

c. View current and historical associated with both the PIN and FIN resources 
at any facility. 

d. Receive, in a dynamic manner, all high priority alanns associated with any 
facility. 

e. Generate overview process reports based on data extracted from each plants 
historical database. The CONTRACTOR shall provide for the quantity of 
reports listed in the Appendix. Reports shall be generated on a daily, 
weekly, monthly and annual basis. 

f. Generate overview reports based on data extracted from each plant' s FIN 
database, such as management / maintenance / laboratory/ process data. 
Reports shall be generated on a daily, weekly, monthly and annual basis. 

g. Receive a selected set of real-time process data at COMC and alarms for 
display on an inter-facility overview graphic. 

2.5 RESERVED 

A. RESERVED 

B. RESERVED 

C. RESERVED 
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1. RESERVED 

2. RESERVED 

3. RESERVED 

4. RESERVED 

D. RESERVED 

E. RESERVE 

1. RESERVE 

2. RESERVE 

3. RESERVE 

a. RESERVE 

b. RESERVE 

C. RESERVE 

4. RESERVE. 

5. RESERVE. 

6. RESERVE 

7. RESERVE. 

8. RESERVE 

9. RESERVE 

10. RESERVE 

F. WS Operating System (OS) Software: The OS shall comply with the requirements of 
paragraph 2.14. 

G. WS database Management System (DBMS): Each WS shall have its own Real-Time 
Data Base (RTDB) that reflects the current state of all process variables. All real time 
process data shall be available to any WS connected to the PIN. 
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H. WS Tools Platforms (TP): The TP shall extend the functionality of the multitasking OS 
by providing application tools or extensions of the OSS platform. The TP shall provide, 
through a procedural call interface, software to support: 

1. User-operating system interface (shells) to allow the user to manipulate files and 
run application programs in a concurrent manner. 

2. Database management systems (DBMS) which employ Structured Query 
Language (SQL) interface to a relational database. Shell environment variables 
to support SQL shall be configured for Oracle. 

3. Multimedia input/output to mass storage and image input/output i.e., optical 
disks using mapped files and special storage device drivers incorporated into the 
OS platfonn. 

I. WS Standards Compliance: The following standards shall apply to maximize the 
interoperability and connectivity of the system and to provide object code compatibility 
between all hardware platforms used on this project: 

1. Floating point processor shall comply with IEEE-754. 

2. Network communications shall comply \\rith IEEE-802.3/802.4. 

3. Peripheral interface shall comply with Ultra-SCSI 

4. Compatible with network protocols TCP/IP. 

5. User interface based on X Windows, XI L 

2.6 RESERVE 

A. RESERVED 

B. RESERVE 

C. RESERVE 

1. RESERVE 

2. RESERVE 

3. RESERVE 

4. RESERVE 
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5. RESERVE 

6. RESERVE 

7. RESERVE 

8. RESERVE 

9. RESERVE 

10. RESERVE 

11. RESERVE 

12. RESERVE 

13. RESERVE 

14. RESERVE 

15. RESERVE 

16. RESERVE 

2.7 RESERVED 

A. RESERVED 

I. RESERVED 

2. RESERVED 

3. RESERVED 

4. RESERVED 

a. RESERVED 

b. RESERVED 

c. RESERVED 

d. RESERVED 
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e. RESERVED 

f. RESERVED 

g. RESERVED 

5. RESERVED 

a. RESERVED 

1) RESERVED 

2) RESERVED 

b. RESERVED 

1) RESERVED 

2) RESERVED 

3) RESERVED 

4) RESERVED 

5) RESERVED 

6) RESERVED 

7) RESERVED 

6. RESERVED 

B. RESERVE 

C. RESERVED 

1. RESERVED 

2. RESERVED 

3. RESERVED 

D. RESERVED 
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E. RESERVED 

1. RESERVED 

2. RESERVED 

3. RESERVED 

a. RESERVED 

b. RESERVED 

C. RESERVED 

d. RESERVED 

e. RESERVED 

4. RESERVED 

F. RESERVED 

G. RESERVED 

2.8 RESERVED 

A. RESERVED 

B. RESERVED 

C. RESERVED 

1. RESERVED 

2. RESERVED 

3. RESERVED 

4. RESERVED 

5. RESERVED 

6. RESERVED 
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7. RESERVED 

D. RESERVED 

E. RESERVED 

2.9 RESERVED 

A. RESERVED 

2.lOEQUIPMENT ENCLOSURES AND CONSOLES 

A. General: The DCS equipment furnished under this contract shall be housed in 
enclosures designed to provide physical and environmental protection for the interior 
modules, busses and tenninations. All PCM enclosures shall be provided with dual feed, 
fully redundant power modules utilizing power auctioning to provide intennediate power 
to all enclosure components. Input power source shall be 120 Vac 60 Hz and 125 or 24 
V de. Enclosures shall contain racks which allow easy removal of all modules, i.e., 
processors, I/0 boards, power supplies, etc. without removal of wiring or power. All 
modules shall be restrained to prevent accidental disconnection. Each enclosure shall be 
designed to pass through a 36 x 90 inch doorway opening. All equipment enclosures 
shall be UL-listed or certified by a qualified third party as meeting UL requirements. 

B. Field Enclosures: Field enclosures shall provide moisture and contaminant protection 
and meet the electrical classification specified. Enclosures shall as a minimum provide 
NEMA 1 protection. Internal air circulation fans to aid in convection cooling or other 
means of temperature conditioning shall be provided as needed. Power and signal wiring 
shall enter the enclosures from its top or bottom section and terminate at tennination 
assemblies residing in the bottom or side sections of the enclosure. Terminal connections 
shall support a single 12 AWG or two 14 AWG wires. A terminal shall be provided for 
each conductor of external circuits plus one ground for each internally powered analog 
signal shield. Each analog loop shall be individually fused with all fuses or circuit 
breakers clearly labeled and located for each maintenance if individual isolation is not 
provided at the board level. 

C. RESERVED 

2.11 NITROGEN GAS PURGE SYSTEMS FOR PCMs 

A. If explicitly shown to be required on the Contract Drawings, the CONTRACTOR shall 
furnish a nitrogen gas purge system which continuously purges PCM enclosures with 
nitrogen gas at the rate of one (1) complete volume change per day. 
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1. The nitrogen gas system shall consist of nitrogen cylinders piped to a c01m11on 
manifold with individual branch circuits extending to each enclosure to be 
purged. 

2. The manifold system shall include; 

3. A discharge pressure regulator on the manifold 

4. An isolation valve for each cylinder 

5. A check valve for each cylinder 

6. An isolation valve on each branch circuit 

7. A check valve on each circuit 

8. All ancillary piping, fittings, and accessories 

B. Suitable couplings and flexible pipe sections shall be provided on each branch to permit 
the quick removal and installation of cylinders on a routine basis. 

1. All valves, fittings, and accessories shall be 316 stainless steel. 

2. All components, including but not limited to, piping, enclosures, liquid nitrogen 
cylinders, gauges, fittings and other accessories shall be purchased. Temporaiy 
rental or leasing arrangements shall be acceptable. 

C. A minimum of two (2) liquid nitrogen cylinders, each containing the equivalent of three 
thousand six hundred (3600) cubic feet of nitrogen gas at atmospheric pressure will be 
provided for each system. 

D. Each cylinder shall deliver gas reliably and continuously without pressure fall-off. The 
pressure building regulator shall maintain minimum operating pressure while the 
economizer regulator shall reduce excess pressure during non-use periods. 

E. Each liquid nitrogen storage cylinder shall have the following features; 

1. Allow direct gas flow without auxiliary equipment. 

2. Sustain discharge at required pressures. 

3. Be capable of providing gas at a maximum continuous rate of twenty five (25) 
cubic feet per hour 
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4. Be capable of providing gas at a maximum intennittent rate of one hundred 
(100) cubic feet per hour 

5. Both of the flow rates noted in preceding items 3 and 4 shall be delivered with 
only regulator and piping attachments required. An external heat exchanger 
shall not be utilized. 

6. Have a built-in shock absorbing system to resist rough handling during 
transport. 

7. Have self-contained controls and piping which is protected by a stainless steel 
ring which is welded to the top of the cylinder. 

8. All valve handles shall have a low thennal conductivity to permit comfortable 
operation without the need for gloves. 

9. A strong internal support system to provide added stability and added protection 
under all working conditions. 

10. Fully insulated cylinder walls to reduce evaporative losses through the pressure 
relief valve. 

11. A built-in automatic pressure building system to allow immediate operation 
after filling or pressure transfer. 

12. A built-in evaporizer to provide direct gas flow without auxiliary equipment. A 
built-in economizer circuit shall be provided to reduce evaporative pressure 
build up during idle time and provide virtual no-loss operation. Evaporative 
losses during periods of non-use (zero-gas withdrawal) shall not exceed two and 
one-half (2.5) percent of the stored volume per day 

13. Designed for unattended service or operation subsequent to initial set up without 
the need to make repetitive pressure adjustments. 

14. The following devices shall be provided for each cylinder in confonnance with 
the technical requirements which regulate the quality of such devices as defined 
in the contract documents; 

a. gas pressure gauges 

b. Container bursting disc 

c. safety relief valve 
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d. manual gas vent valve 

e. economizer regulator 

f. pressure building regulator 

g. manual pressure building valve 

h. liquid level gauge 

1. casting bursting disc 

J. manual liquid fill and withdrawal valve 

k. pressure building coil 

1. vaponzer 

m. . gas withdrawal check valve. 

F. Each cylinder safety relief valve shall be set at 235 psig with a normal container gas 
operating pressure of one hundred twenty five (125) psig. A single pressure regulator, 
adjustable between O and 3.0 psig shall be provided on the manifold gas line to maintain 
a desired positive pressure in each enclosure being purged. 

G. Unless otherwise specified or shown, all piping, fittings, valves, and other accessories 
shall be 1/4 inch diameter. 

H. All cylinders shall be secured by retainers to prevent tipping over. 

I. All PCMs which are purged shall be provided with sensors which detect and transmit to 
the DCS the following conditions: 

a. A low pressure condition internal to the enclosure. 

b. A high temperature condition internal to the enclosure. 

c. An enclosure-door-open condition. 

J. The complete nitrogen purge system shall be checked-out and in operation prior to the 
installation of related PCMs. All costs associated with nitrogen deliveries and refills prior 
to system acceptance shall be the responsibility of the CONTRACTOR. 
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K. All cylinders, valves, piping, enclosures, and other equipment comprising the nitrogen 
gas purge system shall become the property of the City upon system acceptance. 

2.12 OPERATING SYSTEM SOFTWARE 

A. Operating System Software (OSS): The OSS shall be a multiprogramming network 
operating system in that it shall support multiple processes by sharing computer resources 
with processes intercommunicating with various fonns of resource sharing occurring via 
a network. The OSS shall be a multitasking (i.e., supports multiple processes per user). 
A process shall be defined as units of activity characterized by a single sequential thread 
of execution, a current state, and an associated set of resources. The OSS shall be open 
(i.e., have a publicly specified interface, be non-proprietary, and be based on a public 
domain specification). The OSS shall be a Windows Server 2008 and Windows 7 or 
approved equal. The OSS shall provide the following functionality: 

1. Multi-tasking to provide task suspension and priority scheduling of task 
execution. 

2. Hardware interrupt priority handling. 

3. Network communications to accommodate program downloading from the host 
and to respond with data transfers as required by the host or interactive shared 
display system. 

4. Support for multiple processors. 

5. TCP/IP shall be implemented on this project. All OSS's shall be Windows 
Server 2008 and Windows 7 and be provided with SMP. OSS's which feature 
SMP and TCP/IP but which do not implement it are not acceptable. 

2.13 SYSTEM CONFIGURATOR 

A. General: The following software components shall be furnished to structure and 
customize process operations and information management tasks. The ability to modify 
the structure at a later date shall also be provided. 

I. Display Building, Configuring and Editing Tools: Software tools shall be 
provided for developing, editing, using and managing displays. Sophisticated 
display stmctures shall be configured as defined by the CONTRACTOR 
subsequent to the finalization of user meetings and graphic submittals. Displays 
shall be constructed from a combination of pre-defined graphic objects that shall 
be developed, maintained, and manipulated. The Display Builder shall contain 
libraries of grouped objects and separate libraries of user- and system suppliers-
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defined marker tables. Addition to the libraries shall be provided. by 
incorporating user-defined objects named and created with the Display Builder. 
Addition to the marker tables shall be provided by using the Marker Editor in 
the Graphics Utilities. 

2. Display Builder: The Display Builder shall use pull-down menus and a high 
resolution pointing/input device, such as a mouse or trackball, for function 
selection. It shall also create overlays as unique files. It shall be possible to 
configure any number of overlays to exist on the screen at any one time. 
Overlays or "windows" shall contain any information that must be invoked 
quickly from a "base" display (typically for gaining more detail). The builder 
shall be a general purpose, object-oriented editor for the construction and 
editing of detailed, interactive displays. It shall produce an object-oriented data 
base that is used during the building process. The software shall enable the 
operator to build displays representing any type of application. 

a. The following types of objects shall be furnished as a minimum: 

1) Geometric Shapes -- Lines, rectangles, polygons, arcs, and ellipses. 

2) Text -- Alphanumeric characters in a variety of fonts and sizes. 

3) Markers -- Small, single-color shapes such as pumps, valves, and 
icons that are used repeatedly. 

4) Groups -- Object(s) composed of other objects. 

5) Library Group -- Standard and user-defined objects for inclusion in 
user-built displays. 

b. There shall be no inherent limit on the complexity of objects or the number 
of objects contained in another object. Display objects shall be connected to 
control algorithm parameters and system variables. Configured displays 
shall remain editable by the Display Builder. Display objects shall have the 
following editing features as a minimum: 

1) Move -- Change the location of an object within a display. 

2) Stretch/Shrink -- Alter the dimensions of an object. 

3) Cut/Copy/Paste -- Delete, duplicate, and add objects. 
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c. Drawing functions shall be organized as a set of tools and resources, 
selectable from the menu bar, that are used to construct and edit objects. 
Resources shall be used to aid in the construction. These major functions 
shall include as a minimum: 

1) Filing 

2) Library functions 

3) Drawing 

4) Editing 

5) Resources 

6) Grid 

3. Display Configurator: A Display Configurator shall be furnished to convert 
static displays into dynamic displays that interact with the process, and provide 
a logical hierarchy of control capability. Connection of display objects, trend 
objects, or X/Y plot objects to shared system variables to reflect the current 
value of the variable, or to c01mect to control variables to allow the operator to 
view and change the value of the variable shall be provided. 

a. Selectability configuration of a given display object shall be provided to 
perform one or more of the following functions when the operator picks that 
display object: 

1) Run/execute a program 

2) Call up a display or overlay 

3) Close the current display or overlay 

4) Write text to a file 

5) Set a relative pick 

6) Ramp 

7) Momentaiy contact (Hold-down Pulse or Timed-Pulse) 

8) Trends, X/Y profile plots 
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4. User Interface: Associated variables (process or shared) with display objects 
shall use both graphical and hierarchical methods to move about and within the 
display object data base. Pull-down menus accessible from the display field 
shall select objects in the display hierarchy and specify connection attributes. 

a. Display Object Data Base: The Display Object data base shall be 
composed of all the display objects that are all part of the hierarchy of object 
groups. The root group shall contain all display object groups. At each 
level in the hierarchy, the associated display menu shall indicate the position 
of the currently selected object in the hierarchy as well as of the connectable 
attributes of that object. 

b. System Data Base: The System data base shall be any system variable or 
value in the system that is accessible through the Object Manager. This 
shall include all shared program variables and all control variables. The 
system data base shall be accessed by typing the qualified path name of the 
system variable to be read or written in the appropriate connection dialogu.e 
box. 

5. Display File Manipulation: The Display Configurator shall accept Display 
Builder files to configure as well as installed files to re-configure. Direct access 
to Display Builder software for necessary object changes shall be furnished. 
Once a display is configured, it shall be installed automatically for use by 
Display Manager in an interactive mode. 

6. Connection Types: Any connection between an external variable and a display 
attribute shall be active or passive, and continuous or discrete. Active 
connections shall alter process or system variables in response to operator 
manipulation of the display. Passive connections shall alter attributes of display 
objects in response to changes in process or system variables. Also, attributes 
shall be active and passive and the system shall be able to configure both an 
active and a passive connection for them. The active connection shall determine 
the behavior of the object (position, shape, text contents, etc.) as long as the 
object is selected for user manipulation. The passive connection shall determine 
the behavior at all other times. Continuous connections shall vary continuously 
over a given range, such as flow. Discrete connections shall exhibit a finite 
number of states, such as pump status or steps in a sequence. 

7. Connection Configuration: Selecting an object and the desired object 
attribute for connection shall present an appropriate configuration dialogue box. 
The dialogue box shall allow the operator to enter a connectable variable and 
related configuration information ( e.g., state table, type of pulse, change delta). 
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If the object selectability attribute is to be configured, the function menu shall 
become selectable. Selecting the desired function accesses the appropriate 
dialogue box for configuration. Selecting a trend or plot shall provide access to 
configuration dialogue boxes specific to trends or plots. Changes to or deletion 
of configured connections shall be by the connect menu. 

8. Display Conventions Configurator: The configuration shall be a menu driven 
subsystem that allows the operator to build and edit named conventions used to 
connect display object attributes, such as color and text contents, to individual 
bits in control strategy: algorithm parameters and global variables. Bit 
assignments for algorithm parameters, connections to any data type: long 
integer, floating point, byte, and character shall be possible. Objects shall be 
bitJ.napped: rectangle, polygon, arc, text, and marker. Their attributes include 
visibility, color, fill color, line style, marker number, text contents, and 
background color. Display Builder and Display Configurator shall be used in 
conjunction with Display Conventions Configurator. Conventions shall be 
stored in a file that is read by the Display Configurator. 

9. Graphics Status Attributes Configurator: This software shall be furnished to 
edit a configuration file used by the Display Manager to show out-of-service 
(OOS) and bad input/out (BAD IO) status of control algorithms in Detail 
displays, faceplates, and user displays. Display objects that are com1ected to a 
point that reports one of these states shall change the graphic attributes of the 
object. Display actions for BAD IO and OOS shall be separately configurable. 
The configuration file shall be global and shall govern the graphic behavior of 
all workstations. The configurator shall provide a brief description of the 
command options, show the selected configuration, and prompt for any changes. 
Also, a file with default values shall be supplied for the system. Display objects 
to display the connection status are: Rectangle, Normal Text, Overstrike Text, 
Polygon, Circle, Arc, Line, Polyline, Mark. As a minimum, their attributes shall 
include visibility, color, fill color, line style, marker number, foreground and 
background color. 

10. Graphics Utilities: A collection of general purpose graphics editors and utility 
files for the construction of new fonts and markers, or for editing system 
supplied fonts and markers shall be furnished. In addition, a color palette shall 
be available with both the system supplied colors and colors that are 
customizable. 

a. The editors shall be used to modify both the standard system graphic utility 
files which store system markers, fonts and colors, and user graphic utility 
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files for user markers. These files shall be referenced by all displays upon 
display call up. 

b. The fonts, markers, and colors shall be accessible in the Display Builder and 
Display Configurator software for use in building and configuring displays. 

c. Font Editor software shall allow the operator to edit a font set or create a 
variety of fonts for use on displays. When accessed within the Display 
Builder, the selected character font set shall be made available in one of four 
sizes: single-width, single-height; single-width, double-height; double 
width, single-height; double-width, double-height. 

d. Marker Editor software shall allow the operator to create graphics symbols 
that are used repeatedly. Symbols shall appear as industry-standard shapes, 
and shall be included in a marker table. 

e. The Color Palette Editor shall allow the operator to edit colors in the system 
palette file or create palette work files. The user shall be able to change the 
foreground and background colors available from the color palette to create 
more than 16 million colors. At least 233 colors shall be available for use in 
process diagrams. The first sixteen background colors are standard colors 
related to system displays. Blink colors shall also be settable. 

11. Workstation/Mode Configuration: The User's view of the system and the 
process to which it is connected shall be provided. A specific mode shall be 
associated with a user, a group of users, or fixed for a given workstation. 

a. This shall be the first level of security for accessing and manipulating 
system infonnation. The second level of security shall be provided by 
restricting the selection of individual fields within displays. Different 
modes shall have different groups of selectable fields for the utmost 
security. Workstation configuration shall be enabled by the Password Mode 
Configurator. It shall allow the flexibility to set up security schemes to 
match plant operation setup. 

b. The configurator shall be a collection of mode editing functions and tools 
that maintain a set of configuration data files that allow the following 
functions: 

1) Provide access security for the different operation modes of the 
system. 
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2) Allow an authorized user to modify mode menus (menu bar entries), 
and to associate specific displays with the invocation of any given 
mode. 

3) The configurator shall be able to run in any workstation as a 
transient application task, and shall operate primarily with simple 
menu selections and dialogue box prompts. An alphanumeric 
keyboard and a high resolution input device, such as a mouse or 
trackball, shall be required for configurator operation. Any input 
device can be used to access menus subsequently built. 

c. There shall be six default modes, in order of increasing capabilities and 
access: 

I) View Only 

2) Senior Operator 

3) Operator 

4) I&C 

5) Programmer 

6) Administration 

d. The content of all modes and menu bars shall be able to be configured. to 
suit the user. Additional modes shall be assigned by using the configurator. 

2.14 WORKSTATION (WS) APPLICATIONS 

A. General: Window systems shall manage the user-OSS interface that deals with multiple 
processes and the display of those processes from virtual displays via space multiplexed 
physical displays. Each WS shall employ a base window system designed for use in a 
networked, bitmapped workstation mode. The operations for placing information on the 
screen include graphic oriented and character oriented commands for monochrome and 
color displays. The windowed implementation shall divide an implementation into a 
client and a server with a specialized interface between them. The protocol between the 
client and server shall be of a sufficiently high level (and general) that the client and 
server can be implemented on distinct machines interconnected by the network although 
the usual workstation configuration is to implement the two parts on a single machine. 
The user interface shall provide the fundamental facilities required to support a desktop 
management implementation which explicitly addresses space multiplexing for 
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representing virtual tern1inals-across multiple physical screens that operate with a single 
physical keyboard and mouse, each with its own application process. 

B. The display software furnished shall enable any WS to interact with any and all of the 
real-time plant, field and process data that is provided in the system. Areas of operational 
access or "modes" for the workstation shall be changeable on-line and shall be pre­
configured by using a Password Mode Configurator. 

C. All screen selections shall be based on intuitive "picking" of display objects and menus 
on the screen. A common menu bar structure with pull-down menus shall be presented at 
the top of all displays to enable fast access amongst available workstation fimctions. 
Multiple windows with icons shall also be available. Content of the menus shall form the 
display hierarchy. 

D. The Real-Time Display Software shall support either single-screen or dual-screen 
operation. Single-screen operation shall allow workstations to operate independently of 
one another; e.g., duplicate workstations can have duplicate or independent responsibili­
ties. As a minimum, dual-screen real-time software shall provide the following: 

1. Ability to direct input devices such as a mouse, trackball, or keyboard, to 
multiple screens. 

2. Ability to enable/disable keyboard and cursor device on-line. 

3. Ability to redirect displays from one screen to another and to support up to four 
process diagram windows on each screen. 

4. Ability to call up multiple displays simultaneously with a single request. 

5. All process diagrams shall be available for dual-screen use. 

E. Windows and menus shall be used by the OPEN LOOK Graphical User Interface to 
provide an intuitive windows mode. Windowing shall take advantage of the multi­
tasking operating system capability. It shall allow beginning a task in one window while 
continuing work in another. It shall also allow a single CRT interface within the system 
using Remote Desktop for interfaces with the DIN and FIN (information networks). As a 
minimum, the following applications that concurrently appear in its own window shall 
be: 

1. Network Manager 

2. Display Manager 
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3. Data Acquisition and Control Configurator 

4. Report Configurator 

5. Historian Configurator 

6. Operator Message Interface 

7. Spreadsheet 

8. Virtual Terminal Mode 

9. Electronic Doctm1entation Print Routine 

10. Loadable Documentation 

11. Help Functions 

12. X Window from FIN and DIN 
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2.15 NETWORK MANAGEMENT SOFTWARE (NOT USED) 

2.16DISPLAY MANAGER (NOT USED) 

2.17 DATABASE CONFIGURATOR (NOT USED) 

2.18 DATA ACQUISITION AND CONTROL CONFIGURA TOR (NOT USED) 

2.19 ALARM CONFIGURATOR (NOT USED) 

2.20REPORT CONFIGURATOR (NOT USED) 

2.21 HISTORIAN CONFIGURA TOR (NOT USED) 

2.22 STATION (WS) CUSTOM GRAPHIC SCREENS (NOT USED) 

2.23 WORKSTATION (WS)-TREND SUBSYSTEM (NOT USED) 

2.24 WORKSTATION (WS)-X/Y PLOTS AND PROFILE PLOTS (NOT USED) 

2.25 AUTOMATICALLY GENERA TED DISPLAYS (NOT USED) 

2.26PREFORMATTED GROUP DISPLAYS 

A. General: Prefom1atted displays provided shall be modified or new ones created. through 
a menu-driven configuration and editing process. Link preformatted displays shall be 
linked to each other and to graphics to form a user-defined display hierarchy. 

B. The group display shall present information for up to eight control algorithms in a four­
over-four screen layout. It shall show each algorithm as a faceplate with a unique layout 
available for each algorithm type. The display shall contain faceplates, trends, or X/Y 
plots or a combination of all three. Display Builder and Display Configurator shall be 
used to edit displays. 

C. Sequence algorithms shall be intenningled with Continuous algorithms and PLB 
algorithms in the group display when required. All control algorithm types/domains shall 
be suppo1ied. Group display interactions shall be performed with screen functions keys. 
Interactions to include as a minimun1: 

1. Control and alarm monitoring of algorithms 

2. Ramping or numeric entry of set points, ratios, targets, outputs, etc. 

3. Toggling discrete values and controller states 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

860 I Page 

~ 
rr 

I
" 
' 

" ~ 



4. Requesting the Detail display for a selected algorithm 

5. Direct access to the previous display 

2.27 INVOKING DEFAULT DISPLAYS 

A. Default displays, preformatted displays, and user-defined displays must all be invoked in 
an identical manner. Any specific pre-defmed display shall be assigned to and called 
from any menu, attached to a hard annunciator key or soft (screen) key, called via an 
application program, or attached to an active display object with a display. 

2.28 ELECTRONIC DOCUMENTATION 

A. General: Systems documentation shall be provided on the system itself in electronic 
fom1at. It shall be available as DVDs to be run as a separate entity, and as on-line help 
that is associated with the software functions themselves. DVDs shall be used as they are 
needed or be loaded onto the hard drive for easy access. 

B. Documentation shall be broken down by function and user. Information required by 
process operators shall be included in a Process Operator's Guide; information required to 
configure process control algorithms shall be included in Integrated Control documents 
and shall be geared toward the process engineer. 

I. Loadable Documentation: Loadable documentation shall provide 
comprehensive information about hardware and software. It shall consist of text 
and graphics displayed on the workstation screen. Documentation shall be able 
to run in its own window concurrently with other applications. Documents shall 
be accessed via the menu bar pick, with fmiher selections made from another 
menu and table of contents. Docmnents shall be picked from an alphabetical 
list or from functionally organized subgroups. Once a document is selected, 
choice of reading the entire document, a specific area of interest or list of 
figures, or an index that shows the document selections that discuss the subject 
area desired will be made available. Various screen control functions shall be 
provided as selectable icons displayed at the bottom right of each screen of text. 
These shall include Next Screen, Previous Screen, Next Section, Table of 
Contents, Exit, and Return. A distinction shall be made between active and 
inactive selections using different icons. 

2. Printing Loadable Documentation: Loadable documentation shall be printed 
by a special utility that prints all text sections in the document. Each printed 
page shall contain up to two screens of text. 
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3. Embedded Help: Embedded help shall provide information and assistance for 
software program/functions. The infonnation shall relate to the current display, 
current program operation or selection. It shall change as the operator proceeds 
through the program to provide appropriate information. Help shall be 
requested by selecting HELP from the menu bar. A menu of topics relating to 
the cunent display or selection shall appear on the screen. Selection of a topic 
from a menu displays the Help text in a partial screen overlay. Screen control 
functions shall be displayed as selectable icons below each help overlay. They 
shall be Return, Next Screen, Previous Screen, and Exit Help. For operator 
guidance, embedded help shall also be user-created to be associated with 
operational displays. 

PART 3 -- EXECUTION 

3.1 EQUIPMENT, MATERIALS AND WORKMANSHIP 

A. General: It is the intent of these Contract Documents to secure high quality in all 
equipment and materials, and to require first-class workmanship, in order to assure long, 
trouble-free operation and minimum maintenance of the DCS. 

B. Equipment and materials shall be the products ofreputable, knowledgeable 
manufacturers with a verifiable history of manufacturing similar equipment. Similar 
items in the project shall be the products of the same manufacturer. All equipment shall 
be of industrial grade and standard construction, shall be of sturdy design and 
manufacture, and shall be capable oflong, reliable, trouble-free service. 

C. All wod(, including calibration, testing, adjustment, start-up and maintenance, shall be 
done by qualified knowledgeable personnel who are technically skilled in their trade, are 
thoroughly instructed, and are competently supervised. The resulting completed 
installation shall reflect professional quality work, employing the highest industrial 
standards and methods. 

3.2 OPERATIONAL READINESS TESTING (ORT) 

A. General: The complete system, including all, DCS equipment, peripheral devices and 
interconnecting cables shall be assembled on the DCS manufacturer's test floor, and all 
programs shall be completely tested under simulated operating conditions. Further tests 
shall be performed in the field at time of start-up with external sensors and field wiring 
connected to determine final specification compliance. 

B. All hardware test procedures shall strictly conform to the following sections of 
1SA-RP55.l - 1975 (R 1983): 
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1. Section 3: in its entirety 

2. Section 4: applicable portions 

3. Section 5: in its entirety 

4. Section 6: in its entirety 

5. Section 7: in its entirety 

6. Section 8: in its entirety 

7. Glossary - CMR test configuration 

8. Glossary - NMR test configuration 

9. Glossary- Noise measurement configuration 

10. Appendix A - Analog Input Subsystem Accuracy 

C. Four certified copies of all test data and results shall be submitted to the 
CONSTRUCTION MANAGER. All test documentation and results shall comply with 
ISA-RP55.l-1975 (Rl983) Type 2 and type 3 documentation as described. m section 10.2 
of the referenced standard. 

D. The equipment shall be operationally tested for compliance with the conditions of these 
Specifications. ORT operational readiness test set-up shall include simulated inputs. On 
line configuration of the monitoring and control loops using simulated inputs shall be 
demonstrated without enor or malfunction. Logs and report generation capability shall 
be demonstrated by simulating process inputs and manually entering data. 

E. The CONTRACTOR shall submit a detailed ORT specification to the CONSTRUCTION 
MANAGER at least 6 weeks in advance of c01mnencement of the ORT. The 
CONSTRUCTION MANAGER shall be notified at least 30 days in advance of the ORT 
and reserves the right to have his representatives in attendance. 

F. Each item of equipment shall be fully inspected, calibrated and tested for function, 
operation and continuity of circuits as applicable. Exceptions shall be approved in 
writing from the CONSTRUCTION MANAGER. 

G. System performance shall be tested using a complete integrated system including all 
peripheral devices and interconnecting cables assembled on the test floor, complete 
operational programs loaded, and simulated inputs applied. The CONTRACTOR shall 
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carry out a 100-hour full system test during which the entire system shall operate 
continuously without failure, all in accordance with the requirements of the specifications 
and drawings. If a system component fails during the test, the 100-hour test period shall 
be restarted after its operation is restored. 

H. After successful completion of the factory test, 4 certified copies of all test results shall 
be furnished to the CONSTRUCTION MANAGER together with a clear and 
unequivocal statement that all ORT requirements have been met. The CONSTRUCTION 
MANAGER will give written notice of the acceptability of the ORT within 30 days of 
receipt of the ORT results. 

I. Three CONSTRUCTION MANAGER/OWNER Representatives shall witness the ORT 
and at least 30 working days written notice shall be given prior to date of starting tests. 
One copy of each acceptance test procedure shall be submitted to the OWNER 30 days 
prior to the start of the acceptance test. 

J. In the event that the system does not function as specified, it shall be modified at the 
factory to meet the specification requirements, and shall be retested as specified herein. 
Costs for all such retesting and witnessing shall also be borne by the CONTRACTOR. 

All of the CONSTRUCTION MANAGERS/OWNER's travel and per diem costs 
associated with all ORT testing and retesting shall be borne by the CONTRACTOR. 

K. Prior to installation, all PIN, FIN, and DIN cable shall be ORT by the CONTRACTOR to 
verify that the attenuation does not exceed prescribed limits and to ensure that concealed 
or internal discontinuities which could cause reflections do not exist. In conformance 
with the submittal requirements of these specifications, the CONTRACTOR shall submit 
certified test reports which contain the following data: 

1. Dielectric constant 

2. Outside diameter of inner conductor 

3. Inside diameter of outer conductor 

4. Attenuation constant 

5. Plot of each cable attenuation-frequency response per 100 feet of cable. 

6. All datalinks, which shall be the final hardware, application software, and 
Modbus addresses installed in the field shall be tested during the operational 
readiness test. 
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3.3 INSTALLATION SUPERVISION 

A. General: The CONTRACTOR shall provide personnel to properly oversee the 
installation of all DCS equipment performed by others. Subsequent to the installation of 
all DCS equipment, the CONTRACTOR shall certify to the OWNER that the DCS has 
been properly installed. 

B. The CONTRACTOR shall furnish the services of trained engineer(s) to check the 
completed installation and to make all necessary adjustments for satisfactory operation of 
the DCS. There shall also be furnished complete installation drawings and instructions in 
accordance with these Specifications. 

3.4 CALIBRATION 

A. General: The CONTRACTOR shall calibrate the complete system after installation. 
This shall ensure that those components having adjustable features are set carefully for 
the specific conditions and applications of this installation and that the components and 

· systems are within the specified limits of accuracy. Defective elements which cannot 
achieve proper calibration or accuracy, either individually or within the system, or 
subsystem, shall be replaced. 

I. Analog input channels shall be verified at 25 percent, 50 percent and 75 percent 
of span by applying simulated analog test signals. Applied test data shall be 
processed by the associated PCM using programs assigned to the particular data 
channels being simulated with the resulting engineering unit data presented on a 
CRT display. At least one simulated analog signal shall be routed through each 
analog-to-digital converter. The accuracy of the analog-to-digital converters 
and data processing activities shall be verified at each calibration step for each 
channel being simulated by comparing the known input against the Root Mean 
Square Summation tolerances calculated for each engineering unit data value 
noted. 

2. The accuracy of all digital-to-analog converters shall be verified by manually 
entering engineering unit data values at the WS and then reading and recording 
the resulting analog output data. All analog output data shall be compared 
against calculated Root Mean Square Summation tolerance requirements. 

3.5 TESTING OF FIBER OPTIC CABLE INSTALLATION 

A. Acceptance Testing: The CONTRACTOR shall perform pre-installation and post­
installation fiber optic cable acceptance tests of cable installed by others. The 
CONSTRUCTION MANAGER shall be notified a minimum of 5 days in advance so 
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they may have the opportunity to witness the tests. Each of these tests is described as 
follows; 

1. Pre-installation tests: Prior to the installation of cable, the CONTRACTOR 
shall perfom1 the following test; 

a. The purposes of these tests is to perfonn acceptance tests on the shipped 
cable prior to installation in order to validate that the cable conforms to the 
manufacturers specifications, and is free of defects, breaks, and damages 
caused by transportation and manufacturing processes. The CONTRACTOR 
shall perfom1 all tests on all reels of cable. These tests shall be documented 
and submitted to the CONSTRUCTION MANAGER for review. 
Subsequent to the receipt of the CONSTRUCTION MANAGERS approval, 
the cable shall be available for installation. 

b. The tests shall measure a total attenuation or loss for each fiber on each 
cable reel and document results of physical inspections to identify any cable 
and reel damage conditions, less or more than the specified fibers in the 
cable, and any deviations from the manufacturer's specifications. 

2. Post-Installation Tests: The CONTRACTOR, upon completion by others of the 
fiber optic cable installation and splicing, shall perform the following tests; 

a. Double-ended loss test per EIA/TIA 568 Appendix H: OFSTP-14 (Optical 
Fiber Test Procedure 14.) Method B 

b. Measurements for each fiber shall be documented and provided to the 
CONSTRUCTION MANAGER 

c. Any fiber, connectors or other components which do not meet the 
requirements of EIA/TIA 568 B3 (including standards incorporated by 
reference) shall be removed and replaced at the expense of the 
CONTRACTOR. Fusion splices shall not have a loss of more than 0.3 dB. 
Multimode splices must have a retmn loss of better than 20 dB. Single mode 
splices must be better than 26 dB ORL. Requirements for loss are: 
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Fiber Type Wavelength (nm) Max Attenuation Bandwidth (MHz-km with 
Coefficient ( dB/km) overfilled launch) 

50/125 850 3.5 500 

1300 1.5 500 

62.5/125 850 3.5 160 

1300 1.5 500 

Single mode(Premises) 1310 1.0 NA 

1550 1.0 NA 

Single mode(Outside 1310 0.5 NA 

Plant) 

1550 0.5 NA 

d. Upon completion of the previous tests, all fiber optic cable coils shall be 
secured with ends capped to prevent intrnsion of dirt and water. 

3.6 INSTALLATION TEST 

A. General: The CONTRACTOR shall be responsible for the oversight of installation of all 
DCS equipment being furnished under this project. If a DCS device (including network 
cables) has been installed in a faulty manner, the CONTRACTOR shall notify the 
CONSTRUCTION MANAGER. Systems shall be exercised through operational tests in 
the presence of the CONSTRUCTION MANAGER in order to demonstrate achievement 
of the specified performance. 

B. A complete integrated distributed control system test shall be performed. All modes of 
operation and man/machine interactions shall be exercised. Compliance to specified 
system failure detection and failover requirements shall be verified by selectively 
disabling individual CR T's, common logic files, data communication equipment and data 
links. Compliance to signal failure detection and response requirements shall be verified 
by employing analog test equipment to apply excessive signal amplitude and 
rate-of-change values. All data c01mnunication equipment shall be thoroughly tested for 
function and accuracy. 

C. The results of all distributed control system installation test activities shall be 
documented. All analog-to-digital converter and digital-to-analog converter accuracy 
tests shall be documented on test forms, approved by the CONSTRUCTION 
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MANAGER, which include calculated Root Mean Square tolerance limits for each 
calibration step. 

D. Upon the satisfactory completion of all distributed control system installation tests, a 
certified report, including all test documentation, shall be furnished to the 
CONSTRUCTION MANAGER together with a clear and unequivocal statement that the 
installed system has been successfully calibrated, inspected and tested. The 
CONSTRUCTION MANAGER will give his acceptance of the installation tests within 
10 days of his personal receipt of the test report if the results of the computer installation 
tests are acceptable. 

3. 7 SYSTEM COMMISSIONING AND PERFORMANCE TESTING 

A. General: System commissioning and performance testing shall comply with the 
provisions specified herein and the contract drawings and specifications. Further, system 
commissioning and performance testing shall commence after all installation tests and 
inspections have been conducted and accepted in accordance with the following B, C, D, 
and E, and shall demonstrate that all components of the control system can meet all 
contract requirements with the equipment operating over full operating ranges under 
actual operating conditions. 

B. All commissioning and test activities shall follow detailed test procedures, and check 
lists, previously reviewed by the CONSTRUCTION MANAGER. All tests data shall be 
acquired using equipment as specified and recorded on test fo1ms, previously reviewed 
by the CONSTRUCTION MANAGER, which includes calculated tolerance limits for 
each calibration step. Completion of all system commissioning and test activities shall be 
documented by a certified report, including all test forms with tests data entered, 
delivered to the CONSTRUCTION MANAGER with a clear and unequivocal statement 
that all system commissioning and test requirements have been satisfied. The 
CONSTRUCTION MANAGER will give his acceptance of the system commissioning 
and test activities within ten days of his personal receipt of the report if the report is 
accepted. 

C. The proper control of all final control elements and control panels shall be verified by 
tests conducted in accordance with the requirements specified herein. Where feasible 
system commissioning activities shall include the use of water to establish service 
conditions that simulate, to the greatest extent practicable, normal final control element 
operating ranges and environmental conditions. Final control elements, control panels, 
and ancillary equipment shall be tested under start-up and steady-state operating 
conditions to verify that proper and stable control is achieved using the distributed 
control system and local field mounted control circuits. All hardwired control circuit 
interlocks and alarms shall be operational. The control of final control elements and 
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ancillary equipment shall be tested using both manual and automatic (where provided) 
control modes. The stable steady-state operation of final control elements running under 
the control of field mounted automatic analog controllers shall be assured by adjusting 
the controllers, as required, to eliminate oscillatory final control element operation. The 
transient stability of final control elements operating under the control field mounted 
automatic analog controllers shall be verified by applying control signal disturbances, 
monitoring the amplitude and decay rate of control parameter oscillations (if any) and 
making necessary controller adjustments, as required, to eliminate excessive oscillatory 
amplitudes and decay rates. 

D. All control stations incorporating proportional, integral and/or differential control circuits 
shall be tm1ed experimentally, by applying control signal disturbances and adjusting the 
gain, reset and/or rate setting(s) as required to achieve a proper response. Measured final 
control element variable position/speed set-point settings shall be compared to measured 
final control element position/speed values at 25 percent, 50 percent and 75 percent of 
span and the results checked against specified accuracy tolerances. Specified accuracy 
tolerances are defined as the root-mean-square-summation of individual component 
accuracy requirements. Individual component accuracy requirements shall be as 
specified in the contract or as specified by published manufacturer accuracy 
specifications whenever contract accuracy requirements are not specified. 

E. Subsequent to the perfom1ance testing of process/process equipment furnished by others, 
the CONTRACTOR shall conduct a successful 90 day perfom1ance test for the 
distributed control systems furnished under this contract. In the test, the entire DCS shall 
be continuously operated and maintained (i.e., 7 days per week, 24 hours per day) during 
the test period with zero downtime resulting from system failures. If a system failure 
occurs, the 90 day test shall be considered a failure and not acceptable. The 
CONTRACTOR shall reinitiate the 90 day test. The DCS shall be acceptable only after 
all equipment has satisfied the performance test requirements and demonstrated a system 
availability of 99.98 percent. 

F. The system availability shall be calculated based on the following equation: 

A = (MTBF X 100% )/ (MTBF + MTTR) 

where, 

MTBF 

MTTR 

A 

= 

system availability in percent 

average time interval between consecutive system failures 

average time required to repair system failure 

G. Downtime resulting from the following shall be considered system failures: 
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1. Downtime of any system component which is automatically "backed-up" and 
the back-up unit fails to automatically assume control within tl1e specified time 
or if a component failure cannot be repaired/replaced within 2 hours. 

2. Downtime of any component (exclusive of VO) whose failure :results in the 
inability of the Operator to monitor and manipulate control loops from the 
associated EC/OC using standard man-machine interface procedures. 

3. Dowutime resulting from the concurrent failure of any two (2) workstations, or 
any two (2) operator workstation input devices associated with the same 
workstation. 

4. Downtime in excess of 2 hours resulting from any VO component failure. 

5. Downtime resulting from concurrent failure of two or more VO components in a 
single PCM. 

6. Downtime of any component/peripheral associated with the Historian if the 
failed component (1) results in a disabling of the historical functions and (2) the 
failed component is not repaired or replaced within 8 hours. 

H. The CONTRACTOR shall submit a perfom1ance test completion report which shall state 
that all contract requirements have been met and which shall include (1) a listing of all 
DCS equipment maintenance/repair activities conducted during testing and (2) a listing of 
all components which were unable to operate successfully. Final acceptance, in writing, 
of the DCS will be provided by the CONSTRUCTION MANAGER if the results of all of 
the performance tests are acceptable. 

I. The CONTRACTOR shall guarantee the required availability of the entire distributed 
control system for a period of one (1) year after acceptance of all required. perfom1ance 
tests. The CONTRACTOR shall be responsible for furnishing and maintaining the spare 
parts/tools on-site at an inventory level it detennines is sufficient to achieve the system 
availability requirements specified herein. All spare parts/tools stored on-site shall 
become the property of the OWNER upon completion of the guarantee period. If the 
DCS does not comply with the availability requirements stated herein within the first year 
of system operation, the CONTRACTOR shall forfeit that amount of the performance 
bond equal to the replacement cost of the entire DCS bid under this contract. The 
CONTRACTOR shall guarantee the following: 

1. The completed system shall perfom1 all of the data acquisition, control, and 
reporting functions as shown and specified. 
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2. The availability of the entire distributed control system shall not be less than 
99.98 percent with a mean time to repair (MTTR) of 2.0 hours for any 
consecutive period of 6 months during the guarantee period. Availability, 
MTTR and other supporting tem1inology shall be as defined in SAMA Standard 
PMC 32.1-1976. 

3.8 RESERVED 

A. RESERVED 

B. RESERVED 

C. RESERVED 

D. RESERVED 

E. RESERVED 

1. RESERVED 

a. RESERVED 

b. RESERVED 

C. RESERVED 

d. RESERVED 

1) RESERVED 

2) RESERVED 

3) RESERVED 

4) RESERVED 

5) RESERVED 

6) RESERVED 

7) RESERVED 

8) RESERVED 
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e. RESERVED 

2. RESERVED 

a. RESERVED 

b. RESERVED 

C. RESERVED 

1) RESERVED 

2) RESERVED 

3) RESERVED 

4) RESERVED 

5) RESERVED 

6) RESERVED 

F. RESERVED 

3.9 RESERVED 

A. RESERVED 

B. RESERVED 

C. RESERVED 

D. RESERVED 

E. RESERVED 

F. RESERVED 

G. RESERVED 

1. RESERVED 

2. RESERVED 
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3. RESRVED 

3.IORESERVED 

A. RESRVED 

B. RESERVED 

~- C. RESERVED 

1. RESERVED 

2. RESERVED 

3. RESERVED 

4. RESERVED 

3.11 SOFTWARE DOCUMENTATION 

A. Software documentation shall be delivered to the OWNER prior to the final acceptance at 
which time all programs shall have been tested, delivered, and fully operational. The 
Owner retains all rights to programming and software configurations developed, 
performed, and implemented under this project. The CONTRACTOR must obtain the 
Owner's consent prior to reuse of project software. Each set of documentation shall 
include, but not be limited to, the following: 

1. General description of the overall purpose of each program with any 
assumptions or restrictions fully explained. Fonnat for any input and/or output 
messages shall be included. 

2. Abstracts describing the operational objectives of each major program section 
together with an explanation of its relationship to other major program sections. 

3. A complete listing all of hardware devices which comprise the DCS. The 
listing shall include manufacturer, model number, physical location and 
hardware address. 

4. A complete listing of all of the tag numbers in the DCS along with associated 
description infonnation and hardware addresses. 

5. A complete listing of all specialized interface functions that are associated with 
each system function, tag, or operator function. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

873 I Page 



6. Complete documentation on all system and process displays including a 
graphical depiction of the hierarchy with linkages shown, definition of security 
levels associated with each display, a listing and hard copy of all displays and 
fom1ats. 

7. Complete copy of system data base organized by PCM. 

8. Complete set of all software configurations implemented for data acquisition, 
control, and alam1ing purposes. Data shall include both text and graphic 
depictions. All software listings shall be fully annotated with as-built data. 

** END OF SECTION** 
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PART 1 - GENERAL 

1.1 APPLICATION 

SECTION 13935 -
DRY-PIPE FIRE SPRINKLER SYSTEM 

A. The dry-pipe sprinkler system shall be designed, furnished, and commissioned by a qualified 
System Supplier who has a minimum of 2 years of knowledge in designing and furnishing dry­
pipe sprinkler systems. 

1.2 DEFINITIONS 

A. System Supplier: Where "System Supplier" is referred to in this section, it shall mean the party 
under contract with the Contractor for design, furnishing, and commissioning the dry-pipe sprinkler 
system. At the Contractor's option, the System Supplier may also install the system. 

1.3 REFERENCES 

A. General 

1. The publications listed below form a pa1t of this specification to the extent referenced. 

2. Where a date is given for reference standards, the edition of that date shall be used. Where no date 
is given for reference standards, the latest edition available on the date of the Notice Inviting Bids 
shall be used. 

B. American Society of Mechanical Engineers (ASME) 

1. ASMEBl.20.1, Pipe Threads, General Purpose (Inch) 

2. ASME Bl6.3, Malleable Iron Threaded Fittings Classes 150 and 300 

3. ASME B16.4, Cast Iron Threaded Fittings Classes 125 and 250 

4. ASMEB16.5, Pipe Flanges and Flanged Fittings 

C. American Society for Testing and Materials (ASTM): 

1. ASTM A53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 
Welded and Seamless 

2. ASTM A234, Standard Specification for Piping Fittings of Wrought Carbon Steel and Alloy 
Steel for Moderate and High Temperature Service 

3. ASTM A536, Standard Specification for Ductile Iron Castings 

4. ASTM B584, Standard Specifications for Copper Alloy Sand Castings for General Applications 

D. American Water Works Association (AWWA) 

1. A WW A C606, Grooved and Shouldered Joints 

2. A WW A M20, Water Chlorination Principles and Practices 

E. Factory Mutual (FM) 

1. Approval Guide 

F. National Electrical Manufacturers Association (NEMA) 

1. NEMA ICS 6, Industrial Control and Systems Enclosure 

G. National Fire Protection Association (NFPA) 
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1. NFPA 13, Installation of Sprinkler Systems 

2. NFP A 24, Private Fire Service Mains and Their Appurtenances 

3. NFPA 291, Fire Flow Testing and Marking of Hydrants 

4. NFPA 1963, Standard for Fire Hose Connections 

H. Underwriters Laboratories, Inc. (UL) 

1. UL 45, Portable Electric Tools 

2. UL 193, Alarm Valves for Fire Protection Service 

3. UL 199, Automatic Sprinklers for Fire Protection Service 

4. UL 213, Rubber Gasketed Fittings for Fire Protection Service 

5. UL 262, Gate Valves for Fire Protection Service 

6. UL 312, Check Valves for Fire Protection Service 

7. UL 346, Safety Waterflow Indicators for Fire Protective Sii:,tJ.1aling Systems 

8. UL 393, Safety Indicating Pressure Gauges for Fire-Protection Service 

9. UL 405, Fire Department Connections 

10. UL 753, Alarm Accessories for Automatic Water-Supply Control Valves for Fire-Protection 
Services 

11. UL 1726, Safety Automatic Drain Valve for Standpipe System 

1.4 SYSTEM DESCRIPTION 

A. A d1y-pipe fire sprinkler system shall provide coverage in all the areas shown on the drawings. The 
sprinkler heads shall be the heat activated standard type. All components shall be designed to 
withstand 175 psig minimum working pressure. The system shall be pressured at a minimum of 10 
psi of air when in nonnal standby operation. The hydraulic calculations shall include a 10 percent 
margin of safety for the available water flow and pressure. Gridded dry-pipe system is not allowed. 

B. Design Requirements 

1. The dry-pipe fire sprinkler system shall be designed in accordance with the requirements of the 
City of San Diego Fire Department. 

2. Provide all flow switches, supervisory switches, and pressure switches, etc. as required for a 
properly installed dry-pipe fire sprinkler system that interfaces with the fire alarm control panel. 

3. Provide system in conformance with NFP A 13 for all portions of the building. The maximum area 
per sprinkler is 130 square feet. A hose stream requirement of 250 gpm is to be included in the 
system demand. 

4. All exposed sprinkler piping shall be painted red. 

5. All piping shall be provided with identification at 15-foot intervals and on both sides of any walls 
or floors the pipe may pass through. 

6. Provide earthquake bracing in accordance with NFPA 13 for Seismic Zone 4. 

7. Vertical supports for other than earthquake shall be installed in accordance with NFPA 13. 

8. Provide fire department connections at location directed by the OCF A. 

9. All drains and inspectors test connections shall terminate outside the building, in a safe location. 

10. Underground firewater laterals shall comply with NFP A 24. 
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1.5 SUBMITTALS 

A. General 

I. The shop drawings, product data, calculations, and evidence that the designers and installers 
qualifications shall be submitted as one package for review /approval prior to purchase and 
installation. Failure to submit this infonnation as a package shall result in a rejection of the 
submittal. 

2. The Contractor shall submit all necessary submittals to the City of San Diego Fire Department and 
receive all necessary approvals. The Contractor shall pay all fees related to submittals, approvals, 
and inspections. 

B. Material and Equipment Infonnation 

C. 

1. Material and equipment information shall include manufacturer's catalog cuts, descriptive data, 
and technical data for each component or device used in the system to enable the exact function of 
each device to be determined and shall indicate UL Listing or FM Approval. The model shall be 
clearly indicated. Failure to do so indicate the model will result in the rejection of the material. 
The material to be submitted shaH include, but not be limited to the following: 

a. Alarm Valve 

b. Isolation Valve 

C. Pressure Switches 

d. Tamper Switches 

e. Fittings 

f. Sprinkler Heads 

g. Spare Sprinkler Box/Cabinet 

h. Fire Department Connection 

1. Pipe supports 

J. Identification Signs 

k. Gauges 

Drawings 

1. Plan and isometric drawings shall be submitted to the Engineer for review. Drawings shall be in 
accordance with NFP A 13 and shall indicate, as a minimmn, the quantities of devices, their 
locations, installation details of all piping, instrumentation, and equipment associated with the dry­
pipe fire sprinkler system. Drawings shall be to an indicated scale of not less than 1/4 inch to the 
foot. All drawings shall be reviewed by and stamped by a C-16 Contractor, regularly employed by 
the Contractor, licensed to perform such work by the State of California, fully experienced and 
qualified in the design of dry-pipe fire sprinkler systems. 

D. Calculations 

1. Hydraulic Calculations: Submit hydraulic calculations stamped by a California State Registered 
Fire Protection Engineer in accordance with NFPA 13 for approval. The calculations shall include 
a l O percent margin of safety for the available water flow and pressure. 

2. Seismic Calculations: Submit seismic calculations in accordance with NFPA 13. 

E. Operations and Maintenance Manuals 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

877 I Page 



1. The Operations and Maintenance Manuals shall be submitted. The Contractor shall provide 
complete bound operation and maintenance instruction manuals to the Engineer. 

2. The manuals shall include catalog cuts indicating the manufacturer's name, model number, parts 
list, a brief description of equipment and their basic operating features. 

3. Manufacturer's descriptive literature, with information for each piece of equipment shall be 
included. 

F. Test Procedures 

1. The test plan shall describe how the systems will be tested. This shall include a step-by-step 
description of all tests and shall indicate type and location of test apparatus to be employed. 
This test is intended to demonstrate that the operating and installation requirements of this 
specification have been met. All tests shall be conducted in the presence of the Engineer. 

G. Test Reports 

1. The test reports shall show all field tests performed to adjust each component and all field tests 
performed to prove compliance with the this specification and NFPA 13. Each test report shall 
indicate the operating position of controls. 

H. Certificates 

1. Ce1tificates of compliance for the system shall be submitted in accordance with NFPA 13. 

I. As-Builts 

1. Upon completion of each system, the Contractor shall provide as-built drawings showing actual 
installation details. All piping routing shall be indicated. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. All equipment delivered and placed in storage shall be stored with protection from weather, humidity 
and temperature variations, dirt and dust and other contaminants. 

B. Equipment and materials shall be delivered and stored in their original containers. Labels and 
containers shall indicate clearly the manufacturer's name, brand name and identifying part number. 

C. The Contractor shall provide adequate means for and shall fully protect finish pieces of the equipment 
and materials against damage during installation through final completion. 

D. In the event that damage has incmTed dming any phase of storage, handling or installation, the 
Contractor shall replace the equipment at his cost without delay to the original schedule. 

1.7 QUALITY ASSURANCE 

A. Qualifications of the Contractor 

1. The system shall be designed, installed, and tested by an experienced finn regularly engaged in the 
designing, installation, and testing of automatic dry-pipe fire sprinkler systems of this type. The 
Contractor shall employ engineering and field employees with a minimum of2 years of knowledge 
in design, installation, testing and service of dry-pipe fire sprinkler systems. 

a. The Contractor shall maintain a current State of California C-16 Fire Protection Contractors 
License. This will be required to accompany the bid for information purposes. Failure to 
supply this infonnation will result in the bidder being considered non-responsive. 

2. The Contractor shall provide a list of a least 2 references for the design and installation of systems 
of similar nature and size. This will be required to accompany the bid for infonnation purposes. 
Failure to supply this information will result in the bidder being considered non-responsive. 

3. All major components of the system shall be produced by one manufacturer whose established 
reputation and experience in the industry is not less than 2 years. 
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1.8 WARRANTY 

A. All d1y-pipe fire sprinkler system components furnished as specified herein shall be guaranteed 
against defect in design, material and workmanship for the full warranty period which is standard with 
the manufacturer and/or supplier, but in no case will less than two years from the date of system 
acceptance. In addition, the Contractor shall guarantee the system against false actuation or leakage 
or malfunction due to faulty equipment, design or workmanship for a period of2 years from fmal 
acceptance. In the event of a fire sprinkler leakage or malfunction from any of the above conditions, 
the Contractor shall correct any or all of the above conditions which caused the leakage or 
malfunction at no cost to the City. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Materials and equipment shall be standard products of a single manufacturer's latest design and 
suitable to perfonn the functions intended. The name of the manufacturer and the serial numbers 
shall appear on all major components. 

B. All devices and equipment shall be new, UL-listed and FM-approved for their intended use and shall 
confonn to the types and sizes in accordance with NFPA 13. Each item shall be capable of 
perfom1ing its function over an extended period of time with a minimum of attention and 
maintenance. 

C. Each item of equipment, including parts and accessories, shall be constructed, in a workmanlike 
manner, using new materials of the best quality obtainable for the purposes intended. The 
materials, piping, pipe supports, and equipment shall be designed, built and tested in accordance 
with applicable codes and this specification. 

D. Quality of Materials Used 

1. All references to model numbers and other pertinent information herein are intended to establish 
standards of perfonnance, quality and construction. Equivalent products may be considered if 
equal. 

2.2 DRY-PIPEVALVEASSEMBLY 

A. The dry-pipe valve shall be a latching differential type listed in UL Fire Prot Dir or FM P7825a 
and FM P7825b, and shall be complete with trim piping, valves, fittings, pressure gauges, priming 
water fill cup, velocity drip check, drip cup, and other ancillary components as required for proper 
operation. The assembly shall include a quick-opening device by the same manufacturer as the 
dry-pipe valve for systems over 1890 liters (500 gallons) in capacity. 

2.3 AIR SUPPLY SYSTEM 

A. Air supply system shall be in accordance with NFP A 13. The connection pipe from the air 
compressor shall not be less than Yz inch in diameter and shall enter the system above the priming 
water level of the dry..:pipe valve. The check valve shall be installed in the air line piping and a 
shutoff valve of the renewable disc type shall be installed on the supply side of this check valve. 
The air supply system shall be sized to pressurize the sprinkler system to 10 psi within 20 minutes. 

B. The air compressor shall be single stage oil-less type, air-cooled, electric-motor driven, equipped 
with a check valve, shutoff valve and pressure switch for automatic staiting and stopping. 
Pressure switch shall be facto1y set. A safety relief valve shall be provided. 

C. The air pressure maintenance device shall be a pressure regulator which automatically reduces 
supply air pressure to pressure required to be maintained in the piping system. The device shall 
have a cast bronze body and valve housing complete with diaphragm assembly, spring, filter, ball 
check to prevent backflow, 1.6 111111 (1/16 inch) restriction to prevent rapid pressurization of the 
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system, and adjustment screw. The device shall be capable ofreducing an inlet pressure ofup to 
680 kPa, 100 psig to a fixed outlet pressure adjustable to 70 kPa, 10 psig. 

D. The air supply system shall be configured so that each d1y-pipe system is equipped with a separate 
pressure maintenance device, air compressor, shutoff valve, bypass valve, and pressure gauge. 
Piping shall be galvanized steel in accordance with ASTM A 795 or ASTM A53. 

2.4 LOW AIR PRESSURE ALARM DEVICE 

A. Each dry-pipe valve trim shall be provided with a local alarm device consisting of a metal 
enclosure containing an alarm horn or bell, silence switch, green power-on light, red low-air alann 
light and amber trouble light. The aiann device shall be activated by the low air pressure switch. 
Upon reduction of sprinkler system pressure to approximately 70 k:Pa IO psig above the d1y-valve 
trip point pressure, the low air pressure switch shall actuate the audible alarm device and a red 
low-air alarm light. Restoration of system pressure shall cause the low-air alann light to be 
extinguished and the audible alarm to be silenced. An alarm silence switch shall be provided to 
silence the audible alarm. An amber trouble light shall be provided which will illuminate upon 
operation of the silence switch and shall be extinguished upon return to its normal position. 

2.5 WATER MOTOR ALARM ASSEMBLY 

A. Assembly shall include a body housing, impeller wheel, drive shaft, striker assembly, gong, wall 
plate and related components necessary for complete operation. Minimum 20 mm (3/4 inch) 
galvanized piping shall be provided between the housing and the alarm check valve. Drain piping 
from the body housing shall be minimum 25 mm (1 inch) galvanized steel and shall be arranged to 
drain to the outside of the building. Piping shall be galvanized both on the inside and on the 
outside surfaces. 

2.6 PIPING AND FITTINGS 

A. Undergrmmd Pipe 

L Carbon steel pipe shall conform to ASTM A53, with cement-mortar lining andType D or E 
coating, as specified in Section 15065. 

B. Aboveground Pipe 

1. Black steel pipe shall conform to ASTM A53, Schedule 40 in pipe sizes 6 inches and smaller, and 
Schedule 80 in pipe sizes 8 inches and larger. 

2. 7 PIPE FITTINGS 

A. Below Grade Fittings 

1. Carbon steel fittings shall conform to ASTM A 234, as specified in Section 15065. 

B. Above Grade Fittings 

1. Steel Fittings: ASME Bl6.5, threaded fittings. 

2. Cast Iron Fittings: ASME B 16.4, threaded fittings. 

3. Malleable Iron Fittings: ASME B 16.3, threaded type. 

4. Mechanical Grooved Couplings: Steel housing, 175 psig pressure rating; with butylene 0-rings, 
and pipe stop; for use with Schedule 40, plane-end, steel pipe meeting UL 213 or FM Approved. 
Include fittings manufacturer's pressure-sealing tools meeting UL 45. All mechanical grooved 
couplings gaskets shall be manufactured by the same manufacturer as the grooved couplings. 
Couplings used shall be suitable for their application, Victaulic, or equal. 

5. Grooveless clamp or saddle fittings are not acceptable. 

2.8 JOINT MATERIALS 
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A. Threaded Joint Comp01md: "Thread-Tight" or "Key-Paste" or Teflon tape. 

B. Couplings: Steel couplings having steel-pipe dimensions, conforming to UL 213 and A WW A C606. 
Include ASTM A536, ductile-iron housing, rnbber gaskets, and steel bolts and nuts. 

C. Unions: 150-psig malleable iron for threaded ferrous piping. 

D. Flanges: Aboveground, 150-psig forged steel slip-on flanges for fen-ous piping. 

E. All similar unions, flanges, and couplings shall be by the same manufacturer. 

2.9 VALVES 

A. Gate Valves (2-1/2 inches and larger): UL 262, and FM-approved, Iron body, bronze trim, rising 
stem, flanged ends, 175 psig nonshock working pressure rating, OS&Y, solid wedge. The gate 
valves shall be Stockham, "G-634" or equal. 

B. Check Valves shall conform to UL 312 and shall be FM-approved, iron body, bronze trim, swing 
disc, renewable disc and seat, flanged ends. The check valves shall be Stockham "G-940" or equal. 

C. Ball valves and butterfly valves shall not be used. 

D. Drain Valves: 2 inches and smaller, bronze body, solid bronze wedge, non-rising stem, Class 150. 
The drain valves shall be Nibco "T-133" or equal. 

E. Valves: Shall bear label or marking of the listing or approving agency with manufacturer's name and 
pressure rating marked on valve body. · 

F. Automatic Drain Valve: 175 psig working pressure, spring loaded type, body constructed of bronze 
per ASTM B584, and ball and-spring constructed of corrosion resistant material. The automatic 
drain valve shall be Grinnell "F789" or equal. 

G. All similar valves shall be manufactured by the same manufacturer. 

2.1 o PIPING SPECIALTIES 

A. Alarm Valve (4, 6, and 8 inches): UL 193 and FM-approved; cast iron body, 175 psig working 
pressure, flanged inlet and outlet, bronze seat ring, rnbber faced clapper, retard, handhole cover, retard 
chamber, with all required appurtenances for an closed drain basic trim. The alarm valve shall be 
Grinnell "F200" or equal. 

B. Pressure Switch: UL 753 and FM-approved; water-flow switch with retard feature, cover of die-cast 
aluminum with textured red powdercoat finish, steel plate base, NEMA res 6 Type 4, tamper 
resistant screws for securing the cover, one SPDT contact, 24 V de. The pressure switch shall be 
Potter Electric "PSlO-lA" or equal. 

C. Supervisory Switches for Gate Valves: UL 346 and FM-approved; cover of die-cast aluminum with 
textured red powdercoat finish, base die-cast zinc, NEMA res 6 Type 4, tamper resistant screws for 
securing the cover, one SPDT contact, 24 V de. The supervisory switch shall be Potter Electric 
"OSYSU" or equal. Plug and loop type tamper switches shall not be used. 

D. Fire Depaitment Connection: UL 405 and FM-approved; straightway pattern, rough brass body with 
brass wall escutcheon plate, brass lugged caps with gaskets and brass chains, and brass lugged swivel 
connections, 2-1/2" x 2-1/2" x 4" siamese type co1mection, 175 psig working pressure, single clapper, 
identification "AUTO SPKR" with 1-inch letters, 2-1/2" c01mections to be National Fire Hose 
Threads conforming to NFPA 1963; 4" connection to be NPT conforming to ASME Bl.20.1. The 
fire department connection shall be Grinnell "F7 l 5" or equal. 

E. Automatic Drain Valve: UL 1726 and FM-approved, 175 psig working pressure, spring loaded type, 
body constructed of bronze per ASTM B584, and ball-and-spring constructed of corrosion resistant 
material. The automatic drain valve shall be Gritmell "F789" or equal. 
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F. Pressure Gauge shall confomi to UL 393 and shall be FM approved, 3-1/2-inch diameter dial, liquid 
filled type, moisture proof and weather resistant with dial range of O to 250 psig in five (5) psi 
increments, Ashcroft "B95" or equal. Each pressure gauge shall be fitted with a three-way valve and 
1/4-inch threaded test gauge connection. 

G. Water Motor Alarm: UL 753 and FM-approved, 175 psig working pressure, hydraulically operated 
impeller outdoor alarm design, shaft and sleeve of suitable length for the wall construction, with%­
inch inlet and y-strainer, I-inch drain connection, housing constructed of aluminum alloys, self 
lubricating bearings, aluminum alloy gong with red-enamel factory finish. The water motor alarm 
shall be Grinnell "F360" or equal. 

H. Identification Signs: Valve identification signs shall be minimum 6 inches wide x 2 inches high with 
enamel baked finish on minimum 18 gauge steel or 0.024 inch aluminum with red letters on a white 
background or white letters on a red background. Wording of signs shall include, but not be limited 
to "main drain", "auxiliary drain," "inspector's test", "alarm test," "alarm line," and similar wording 
as required to identify operational components. 

I. Pipe Hangers and Supports: Shall be in accordance with Division 15. 

J. All similar piping specialties shall be manufactured by the san1e manufacturer. 

2.11 SPRINKLER HEADS 

A. Exposed Area Type: UL 199 and FM-approved; typical standard response, 5 mm bulb, upright or 
pendent heads and shall have an ordinary temperature rating of 155° F, natural brass finish, 1/2-inch 
orifice, 1/2-inch NPT. The sprinkler head shall be Grinnell "A" or equal. 

B. Finished Area Type: UL 199 and FM-approved; typical standard response, 5 mm bulb, concealed 
heads are to have au ordinary temperature rating of 155° F, white escutcheon, brass sprinkler head, 
1/2-inch orifice, 1/2-inch NPT. The sprinkler head shall be Grinnell "F976" or equal. 

C. Guards: Furnish shall match sprinkler head where there is a likelihood of mechanical damage. 
Guards shall be painted red. 

D. Escutcheons: Split ring type, chrome plated, with spring or screw for securing to piping, Pegasus 
"Plate No. 20" or equal 

E. All sprinklers shall be manufactm-ed by the same manufacturer. 

F. Spare sprinkler heads, in accordance ,vith NFP A 13, shall be delivered in original container to the 
Engineer for inclusion in the spare sprinlder cabinet. 

2.12 SLEEVE MATERIAL 

A. In concrete slabs and walls shall be Schedule 40 black steel pipe. 

B. Sleeves through waterproof membranes shall be either cast iron or steel and shall be provided with a 
flashing clamp device and corrosion-resistant clamping holes. 

2.13 SPARE PARTS 

A. A spare sprinkler cabinet shall be provided and installed by the Engineer. 

PART 3 - EXECUTION 

3.1 COO RD INA TE WITH OTHER TRADES 

A. Coordinate work of this section with other affected trades. 

B. Place pipe mus to minimize obstruction with other trades. 

3 .2 PREPARATION 

A. Ream pipe and tube ends to full inside diameter. 
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B. Remove burrs. 

C. Remove scale and foreign material, inside and outside, before assembly. Provide caps on ends of 
cleaned piping. 

D. Use full pipe lengths; random lengths joined by couplings will not be accepted. 

E. Perfonn fire hydrant flow test in accordance with NFP A 13 and NFP A 291. 

3.3 INSTALLATION - PIPING 

A. Piping between the fire department connections and the check valves shall be galvanized, standard 
weight steel pipe with grooved ends. 

B. Underground Service Entrance Piping 

l. Provide a 6-inch bed of sand below pipe and 12-inch cover of sand above piping with locator tape 
on top of the sand. 

2. Tracer wire shall be wrapped and taped to non-metallic piping at maximum 20-foot intervals. 

3. When the system riser is close to a foundation or footing, underground fittings of proper length 
shall be used to avoid pipe joints located in or under the wall or footing. When the connection 
passes through a foundation or footing below grade, a one to three inch clearance shall be 
provided around the pipe, and the clear space filled with asphalt mastic or similar flexible 
waterproofing material. 

C. Screw-joint steel piping up to and including 2 inches in diameter. Mechanically couple piping 2-1/2 
inches in diameter and larger, including branch connections. 

D. Die-cut screw joints with full-cut, standard-taper pipe threads with non-toxic joint compound applied 
to male threads only. 

E. Coat male threaded ends with pipe-lubricant compound. 

F. Install piping in accordance with NFPA 13. 

G. Install earthquake bracing. The installation of all required supplemental steel, whether or not 
indicated in the drawings shall be the responsibility of the Contractor. The spacing of the earthquake 
bracing shall be in accordance with NFP A 13. 

H. Pipe supports shall be in accordance with Division 15. 

I. Do not penetrate building structural members. 

J. Sleeves and Packing 

1. Provide sleeves for all pipes passing through slabs, concrete walls, and lath and plaster ceilings 
(except drop nipples for heads) and partitions. Sleeves shall extend 3 inches above floors and be 
flush with walls, ceilings, and partitions. In concrete construction, sleeves shall be set in forms 
prior to pour. 

2. For sleeves set in fire walls and floors, caulk space between pipe and sleeve with flexible 
fire-resistive packing compound to achieve rating at least equal to that of the wall or floor 
penetrated. Annular space between sleeves and piping shall be sealed with UL-listed, 
through-penetration systems #49 (concrete) or #147 (gypsum/stud). Sleeves in floors on grade or 
exterior walls below grade shall be packed with oakum between pipe and sleeve flush with top of 
sleeve for floors and with outer surface for walls. Sleeves at seismic joints shall not be packed 
unless associated with a fire rated wall, partition, floor or floor ceiling assembly. 

K. Place piping in concealed spaces above finished ceilings. 

L. Escutcheons shall be provided on all exposed pipes passing through walls, floors, ceilings, (except 
for sprinkler heads) and partitions. 
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M. All diy-pipe fire sprinkler system piping exposed to view in or on the building shall be painted red, 
after completion of hydrostatic tests, per applicable systems under Section 09800. 

N. Install the inspectors test connection, complete with shutoff valve, sized and located in accordance 
with NFPA 13. 

0. The inspectors test co1mection shall terminate outside the building in a safe manner. 

P. Install sprinkler piping and drains such that all portions of the system is drainable. 

Q. All drain lines are to terminate outside the building in a safe manner. 

R. Provide dielectric fittings where dissimilar piping materials are joined 

S. Provide for expansion and contraction of all pipe and for seismic movement. 

T. Provide reducing fittings for all changes in pipe size; provide fittings for all changes in pipe 
direction. Riser piping shall be installed plumb with offset fittings used where alignment adjustment 
is necessary. 

U. Pipe Hangers and Supports 

1. Provide in accordance with referenced standards. Do not mix piping material and hanger material 
of dissimilar metals. All beam clamps shall be fitted with steel retainer straps. Hanger rods of 
less than 3/8-inch diameter are not pennitted. 

2. Piping shall be hung with hangers and supports independent of any other hangers, support 
systems, or devices. Non-related materials may not be suspended from or attached to sprinkler 
piping or components. 

V. Identification signs shall be provided in accordance with NFP A 13. 

W. The fire bell shall be located on the face of the protected building adjacent to the fire department 
connection with a mounting height of eight ta ten feet above finished grade. 

3 .4 INSTALLATION - VALVES 

A. Install valves with stems upright or horiwntal, not inverted. 

B. The center of the alann valve shall be at 5 feet above fmished floor. 

C. Provide gate valves for shutoff or isolating service. 

D. Provide drain valves at main shutoff valves and at low points of piping. 

E. The center of the inspectors test valve and the drain valves shall be at 5 feet above finished floor. 

F. Provide mechanical identification. 

G. All valve handwheels shall be painted with red enamel. 

H. Install unions adjacent to each valve in pipes 2 inches and smaller. 

3.5 INSTALLATION-FIRE DEPARTMENT CONNECTION 

A. Fire department connections shall be located as indicated on the drawings. 

B. Fire depatt111ent connection inlets shall be located 30 to 36 inches above grade on street front and, as 
measured at all inlets, within a 36-inch radius. 

C. Where suqject to mechanical damage, protection shall be provided. The means of protection shall be 
as approved and shall be a1Tanged in a manner which shall not interfere with the connection to inlets. 
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D. Maintain a 36-inch clear radius around the fire department connection. Grade variation within this 
radius shall not exceed 1: 12. The fire department connection shall be arranged so that hose lines can 
be readily and conveniently attached to inlets without interference from any nearby objects including 
buildings, fences, posts, or other fire department connections. 

E. The fire depatiment connection shall be clearly visible from the street. 

3.6 INSTALLATION - SPRINKLER HEADS 

A. Recessed sprinklers shall be used in all areas that have a drop or finished ceiling. 

B. Center sprinklers in both directions in ceiling tile and align with adjacent light fixture axis. 

C. Spare Sprinkler Cabinet shall be installed as indicated by the Engineer. 

3.7 SYSTEM ACTN ATION 

A. Activate automatic fire sprinkler systems in a timely manner. Activate in a timely manner all 
electrical devices associated with the fire sprinkler systems including enunciation of the central alarm 
system upon activation of the fire sprinkler system. 

3.8 CLEANING 

A. Flush entire piping system of foreign matter. 

B. The dry-pipe systems shall be disinfected in accordance with AWWA M20. 

C. Fire department connections and piping shall be flushed. 

D. Underground mains and supply connections to sprinkler risers shall be flushed thoroughly before 
co1mections to sprinkler systems. 

3.9 SYSTEM INSPECTION AND TESTING 

A. All material and equipment furnished and work done will be continuously inspected by the Engineer. 
Any material, equipment, or work approved and later found to be defective shall be replaced by the 
Contractor at his own expense. The Contractor shall ask for approval only after his own inspection 
and after he is satisfied that he has met all requirements of these specifications only after his own 
inspection and after he is satisfied that he has met all requirements of these specifications. 

B. The Contractor shall coordinate all necessary inspections and obtain all approvals required by the 
City of San Diego Fire Department. 

C. The Contractor shall perfom1 all required acceptance tests and complete the Contractor's Material and 
Test Certificates in accordance with NFPA 13. All tests shall be performed by the Contractor in the 
presence of the Engineer. The Contractor shall submit to the Engineer detailed test procedures at least 
10 working days before the scheduled test date. All test procedures shall be reviewed and approved 
by the Engineer before any tests are conducted. The scheduled test dates shall be given to the 
Engineer at least 72 hours in advance. 

D. All necessary equipment, material, and labor for the tests shall be provided by the Contractor. If any 
test or portion thereof should fail, the Contractor shall undertake repairs immediately and retest to the 
satisfaction of the Engineer. 

E. Verify that valves, trim, fittings, controls, and accessories are installed and operate correctly. 

F. Verify that any damaged sprinklers and sprinklers with paint or coatings not specified are replaces 
with a new, correct type. 

G. Verify that the sprinklers are correct types, have the correct finishes and temperature ratings, and have 
guards as required for each application. 

H. Fire department connections and piping shall be included in hydrostatic testing. 
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I. Verify that the fire department com1ection have threads that are compatible with the local fire 
depaitment equipment. 

J. Hydrostatically test entire system in accordance with NFPA 13. 

K. Coordinate with fire alarm tests. Operate electrical devices as required 

L. All water pressure sensors and alarm and supervisory signals shall be performance tested. 

M. Test may be witnessed by the Engineer. 

N. A completed Contractor's material and test certificate shall be submitted to the Engineer as required 
by NFP A 13 prior to requesting approval of the installation. 

** END OF SECTION ** 
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SECTION 14600 - HOISTS AND CANTILEVER JIB CRANES, GENERAL 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing general requirements for hoists and cantilever jib 
cranes. 

B. The WORK also includes coordination of design, assembly, testing and installation. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK .. 

1. Section 11000 Equipment General Provisions 

1.3 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. AISC 

2. AGMA 

3. ANSIB30.ll 

4. ANSI B30. l 6 

5. ANSIMH27.l 

6. ASTMA36 
7. CMA 

8. NEMA 

Specifications for the Design, Fabrication, and Erection of 
Structural Steel for Buildings 

American Gear Manufacturers Association 

Overhead and Gantry Cranes (Top Running Bridge, Single 
or Multiple Girder, Top Running Trolley Hoists) 

Portal, Tower, and Pillar Cranes 

Specifications for Underhung Crane and Monorail Systems 

Specification for Structural Steel 
Crane Manufacturer's Association of America 

National Electrical Manufacturers Association 

1.4 SHOP DRAWINGS AND SAMPLES 

A. In addition to the requirements of Section 11000, the following shall be submitted: 

1. Shop drawings indicating weights, loads, dimensions and clearances. 

1.5 OWNER'S MANUAL 

A. In addition to the requirements of Section 11000, the following shall be submitted: 

1. Certification by CONTRACTOR and manufacturer that equipment complies with the 
indicated requirements: Articulated (360 desrrees rotation) floor mounted jib crane, all 
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stainless steel construction, designed to lift the combined weight minimum 1700 pounds 
with the boom horizontal and 2200 pounds with the boom at 45 degree from vertical; Type 
316 stainless steel wire rope assemblies complete and locking mechanism when not in use. 

1.6 SERVICES OF MANUFACTURER 

A. Services of manufacturer shall be provided in accordance with Section 11000 when listed in 
specific hoists and cranes sections. 

PART 2 -- PRODUCTS 

2.1 PRODUCTS 

A. All items shall be new, of current design, from reputable manufacturers specializing in such 
products. 

2.2 MANUFACTURERS 

A. Equipment shall be manufactured by one of the following (or equal). See Contract Drawings for 
additional requirements. 

David Round 
Crane Authority 

PART 3 -- EXECUTION 

3.1 GENERAL REQUIREMENTS 

A. Hoists and cranes shall be installed in accordance with the manufacturer's installation 
instructions, Section 11000, this Section, and the requirements shown on the plans. 

3.2 FIELD TESTING 

A. The CONTRACTOR shall field test all hoists and cranes to verify their rated load-carrying 
capacity. 

** END OF SECTION ** 
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SECTION 14630 - BRIDGE CRANES 

PART 1-GENERAL 

1.1 WORK OF THIS SECTION 

A. TI1e WORK of this Section includes providing electrically operated bridge cranes of the 
low headroom type, designed for travel in both directions and mounted on structural sections. 

1.2 RELATED SECTIONS 

A. The WORK of the following Section applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 05120 Structural Steel 
2. Section 09800 Protective Coating 
3. Section 11000 Equipment General Provisions 
4. Section 14600 Hoists and Cranes, General 
5. Section 16050 Basic Electrical Materials and Methods 

1.3 SERVICES OF MANUFACTURER 

A. Services of manufacturer shall comply with Section 14600. The authorized manufacturer's 
representative shall visit the site for not less than two (2) days. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Requirement: The bridge crane system shall be controlled from a pendant pushbutton station 
and shall include safety devices and overload protection. The power supply shall be from 
enclosed, UL-approved conductor bar systems. The rails shall be standard I-beams, or 
fabricated steel sections anchored to the strncture as indicated and as required by the CBC for 
seismic loads. The track deflection shall not exceed 1/800 of the span, or 1-1/4 inches, 
whichever is less. The crane system, except the tracks, shall be the product of a crane 
manufacturer regularly engaged in the manufacture of such equipment. 

B. Site Conditions: The bridge crane shall comply with the 

Site Conditions: 
1 Equipment No. C-150 
2 Location North Generator Building 
3 Atmosphere Indoor 
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C. 

2.2 

A. 

B. 

C. 

Design Criteria: The bridge crane system shall comply with the following: 

Design Criteria: 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 

Equipment No. C-150 C-250 
Type of Crane Top Running Top Running 
Type of Bridge Single Girder Single Girder 
Capacity (Tons) 10.0 10.0 
Maximum Lift (Feet) 25'-3" 25'-3" 
Length of Track (Feet) 45'-10" (Max.) 37'-6" (Max_) 
Length of Bridge (Feet) 40'-4" + 40' -4" + 
Span between tracks (feet) 41 '-4" 41'-4" 
Speed Control Variable Speed Variable Speed 
Lifting Speed (fpm) 20/3.3 (2 speed) 20/3.3 (2 speed) 
Trolley Speed (f-pm) 100 VFC (2 step Variable) 100 VFC (2 step Variable) 
Bridge Speed (fpm) 160 VFC (2 step Variable) 160 VFC (2 step Variable) 
Hoist Motor (hp) 14.4 14.4 
Trolley Motor (hp) 1.2 1.2 
Bridge Motor (hp) Two Each 2.6HP Two Each 2.6HP 
Power Supply (V-ph-Hz) 460-3-60 460-3-60 

FABRICATION 

Hook and Wire Rope: The lifting hook shall be fabricated of drop-forged, heat-treated steel and 
shall include 360-degree swivel on a shielded roller thrust bearing with safety spring latch. The 
wire ropes shall be fabricated of plow steel with steel center complete and shall include swaged 
fittings. 

Hoist and Drive: The hoisting drum shall be deep grooved flanged drum with at least 2 full turns 
of rope remaining on the drum at the lowest hook position and shall include heavy-duty 
pre- lubricated sealed bearings. The drum shall be driven by a helical gear reducer with external 
spur drum gear enclosed in an oil-tight housing. The housing motor shall be a standard, 30-minute 
duty- motor, 1750 i:pm, with NEMA-type shaft extension. The hoisting mechanism shall 
include de magnet-actuated disc motor brake with hook drift. The motor shall be rated at 
minimum of 150 percent of full load torque, with gravity type upper and lower hook limit 
switch, and an overload cut-off switch designed to inte1rupt the raising circuit 

Trolley Assembly: The trolley assembly shall be a underhung type. The trolley assembly 
shall be supported by trolley wheels with tapered tread surfaces hardened to 375 to 425 Brinell. 
Each wheel shall be supported on tapered roller bearings suitable to take radial and thrust loads. 
The wheel mounting shall be designed so that axles and wheels can be removed without 
affecting alignment. The wheel tread shall be smooth, true, m1d uniform within 0.010-inch 
tread diameter on all wheels. 
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D. Trolley Drive: The trolley shall be driven by a 30-minute-duty-cycle rated motor with oil­
tight gear reducer confonning to NEMA Specifications. The motor shall include cushion 
start and controller designed for smooth travel and load control. The driver shall provide 
synchronous drive from gear reducer to both drive wheels. The trolley drive shall include 
integrally mounted spring set and an electrically-released drag brake. 

E. Crane Bridge Assembly: The crane bridge assembly shall be a single beam over-riding or top­
nmning double beam center-drive type. The bridge beam shall be designed in accordance 
with the specifications of the Crane Manufacturers Association of America. It shall be 
fabricated of standard structural shapes complying with AISC Specifications. At full load, the 
beam shall be designed to limit the deflection to 1/600 of the span, but not to exceed 1-1/4-inch 
maximum deflection. An ASCE rail shall be provided on top of the beam securely fastened 
in place to maintain center distance. Provision shall be made to prevent creeping of bridge 
rails by means of positive stops at the ends of the rails. Crane shall be reinforced with 
outrigger to provide squareness with end truck, adequate lateral stiffness with a minimum 
lateral moment of inertia of 1/20 that of the vertical beam. Outrigger shall be designed to 
support squaring shaft and the crane drive motor and gear reducer assembly. 

F. End Trucks: The end trucks shall be traversed by stable assembly of structural shapes welded 
together to provide proper wheel and bearing alignment. The end truck wheel base shall 
be mininmm of 1/7 of the crane span. One wheel of each end truck shall be geared and meshed 
with the pinion mounted on the crane squaring shaft. The crane and trucks shall contain 
diaphragm members welded to truck frames to maintain alignment and distribute truck loads 
on inner and outer truck members. The truck shall be designed so that, in case of a wheel 
axle or wheel failure, the drop of the load will be limited to one inch. The end trucks shall be 
fastened to the bridge beams with bolts to ensure alignment. 

G. Crane Wheels: Crane wheels shall have tread surfaces hardened to 375 to 425 Brinell. , Treads 
shall be tapered to provide proper running alignment. Each wheel shall be supported on 
tapered roller bearings mounted on stationary axles, designed for radial and thmst loads. The 
wheels shall be lubricated at the factory with a sodium base grease, and shall include adequate 
reservoir of lubricant to eliminate the need for field lubrication. Wheel axles must have 
mounting nuts for bearing adjustment. Wheel mounting shall be designed so that axles and 
wheels can be removed without disturbing alignment. Wheel treads shall be smooth, true, and 
unifonn within 0.01-inch tread diameter on all wheels. 

H. Crane Drive: The crane drive motor shall be totally enclosed, 30-minute cycle rated. The motor 
shall be integral with a fully enclosed oil splash lubricated gear reduction. The motor, the 
drive shaft, and the gear reduction shafts shall be supported by pennanently lubricated precision 
ball or.roller bearings. The drive shaft shall provide synchronous drive from the gear reduction 
to both end tmcks. The crane drive shall include integrally-mounted spring set electrically 
released de rectified disc brake. 

I. Drive Shaft: The drive shaft of the crane shall be supported on lubricated, prec1s1on, ball­
bearing pillow blocks on 10-ft maximum centers. Pillow blocks shall be lubricated through 
pressure grease fittings. The crane drive shaft shall be steel and designed to liinit torsional 
shaft stress to 6,000 psi. Maximum torsional twist angle in the drive shaft shall not exceed 
one de&>ree of the wheel rotation under maximum rated load. 
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J. Bearing Life: Bearings in crane wheels and bearings supporting the drive and gear reduction 
shafts shall be designed for 5,000 hrs L-10 bearing life minimum. 

K. Gearing: Gears shall be cut from solid blanks with 20-degree pressure angle involute shape for 
high strength and shall comply with AGMA specifications for load ratings. Gears operating 
at higher than 20 fpm pitch line speed shall be fully enclosed in oil-tight housings and lubricated 
by splash principle. Gear teeth shall have ductile cores and be surface hardened to RC40 
minimum. The gear shall provide for a minimum service of 4,000 hr. 

L. Bridge Sto1Js: The bridge shall be provided with bumpers capable of stopping the crane 

(not including the lifted load) at a rate of deceleration not to exceed 3 fps2 when traveling in 
either direction at 20 percent of rated speed. The bumpers shall have sufficient energy 
absorbing capacity to stop the crane when traveling at a speed of at least 40 percent of the rated 
load speed. Bridge trucks shall be equipped with sweeps which extend below the top of the rail 
and project in front of the crane wheel. 

M. Runway Beams and Rails: The nmway beams and rails shall comply with the indicated 
requirements. The rails shall be an ASCE type securely fastened into the nmway beams. The 
runway beams shall be designed from an ASTM A36 structural steel shape and shall have a 
maximum deflection not to exceed 1/800 of the span. The beams shall be equipped with stops on 
both ends capable of withstanding the impact of the fully loaded crane at 50 percent ofrated speed, 
and shall be field-adjustable. Necessary column suppmis or clamps, hanger rods, bolts, and 
fittings shall be provided. 

N. Electrical Controls: Electrical controls shall be single-speed or multiple-speed as recommended 
by the manufacturer. Bridge control shall include a mainline magnetic contactor, manually­
operated fused mainline disconnect with lock-out provisions, branch circuit fuses, reversing bridge 
control, and transformer with fused secondary. Bridge control shall be mounted on bridge in 
an enclosure, NEMA rated in accordance with the area designations of Section 16050, actuated 
from a pendant pushbutton station suspended from movable trolley, by means of a retractable 
cable to permit operation at 4 feet above all floor levels. Motors shall include cushion start. 

0. Conductor and Witings: The runway shall be provided with enclosed conductor base 
electrification. The bridge shall have a rigid truck festoon type electrification. Other wiring 
of the crane shall be in rigid or flexible conduit and in accordance with National Electrical Code 
and complying with Fire Underwriters specifications. When a crane is shipped knocked down, 
the wiring shall terminate in terminal boxes and the wire end shall be provided with 
permanent marking tags. 

P. Corrosion Protection: All components of the bridge crane and crane rail shall be epoxy primed 
and finish painted in the manufactmer's shop in accordance with Section 09800. Color shall be as 
selected by Owner. Ferrous bearing and contact surfaces shall receive a shop grease coating. 

PART 3-EXECUTION 
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3 .1 INSTALLATION 

A. Bridge cranes shall be installed in accordance with the manufacturer's installation instructions, 
Section 11000 Equipment General Provisions, this Section, and the requirements shown on the 
plans. 

** END OF SECTION ** 
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SECTION 15000 - PIPING C01\1PONENTS 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing fittings, hangers, supports, anchors, expansion 
joints, flexible connectors, insulation, lining and coating, testing, disinfection, and accessories. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the specifications, not referenced below, shall also apply to the extent required for proper 
performa11ce of this WORK. 

l. Section 05500 Miscellaneous Metalwork 
2. Section 09800 Protective Coating 
3. Section 11000 Equipment General Provisions 
4. Section 15010 Mill Piping - Exposed and Buried 
5. Section 15020 Pipe Supports 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions, with revisions, of the 
following codes and City of San Diego Supplements: 

1. Uniform Mechanical Code 
2. Unifonn Plumbing Code 
3. Uniform Fire Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following applies to the WORK of this 
Section: 

ANSI/ASME Bl.20.l 
ANSIB16.5 

ANSI/ASME B31.l 
ANSI/AWWA Cll 1 
ANSI/AWWA Cl50 
ANSI/AWWA Cl53 

ANSI/AWWA C207 

ANSI/ A WW A C2 l3 

ANSI/AWWA C900 

ANSI/ A WW A C905 

Pipe Threads, General Purpose (inch) 
Pipe Flanges and Flanged Fittings, Steel Nickel Alloy and other 
Special Alloys 
Power Piping 
Rubber-Gasket Joints for Ductile Iron Pressure Pipe and Fittings 
Thickness Design for Ductile Iron Pipe 
Ductile Iron Compact Fittings, 3 In through 24 In and 54 In 
Through 64 In for Water Service 
Steel Pipe Flanges for Water Works Service, Sizes 4 in. 
Through 144 in. 
Fusion Bonded Epoxy Coating for the Interior and Exterior of 
Steel Water Pipelines 
Polyvinyl Chloride (PVC) Pressure Pipe, 4 In Through 12 In for 
Water Distribution 
Polyvinyl Chloride (PVC) Water Transmission Pipe, Nominal 
Diameters 14 In through 36 In 
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ANSI/AWS Dl0.9 

ASTMA 123 
ASTMA536 
ASTMD792 

Specifications for Qualifications of Welding Procedures and 
Welders for Piping and Tubing 
Specification for Zinc Coatings on Iron and Steel Products 
Ductile Iron Castings 
Test Methods for Specific Gravity and Density of Plastics by 
Displacement 

ASTMD2000 Classification System for Rubber Products in Automotive 
Applications 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Shop drawings showing dimensions and details of pipe joints, fit.tings, fitting specials, 
valves and appurtenances. 

2. Detailed layout, spool, or fabrication drawings showing pipe spools, spacers, adapters, 
connectors, fittings, and pipe supports. 

A. Pipe layout drawings shall show all pipe supports with a legend, label,, or other marking 
to clearly indicate what support type is being used at each support location in 
conformance with specification 15020. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Manufacturer's product data. 
2. Manufacturer's installation instructions. 
3. Manufacturer's certification of compliance. 
4. Statement from the pipe fabricator certifying that all pipe will be fabricated subject to a 

Quality Control Program. 
5. Outline of Quality Control Program. 

1.7 INSPECTION, TESTING AND WELDING 

A. Inspection: Products shall be inspected at the manufacturer's plant. 

B. Tests: Materials used in the manufacture of the pipe shall be tested in accordance with the 
applicable Specifications and Standards. 

C. Welding Requirements: Welding procedures used to fabricate pipe shall be prequalified under 
the provisions of ANSI/ A WS DI 0.9. Welding procedures shall be required for longitudinal and 
girth or spiral welds for pipe cylinders, spigot and bell ring attachments, reinforcing plates and 
ring flange welds, and plates for lug connections. 

D. Welder Qualifications: Welding shall be performed by skilled operators who have had adequate 
knowledge in the methods and materials to be used and have been qualified under the provisions 
of ANSI/AWS Dl0.9 by an independent approved testing agency not more than 6months prior to 
commencing work on the pipeline. Machines and electrodes similar to those used in the WORK 
shall be used in qualification tests. 
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1.8 FACTORYTESTING 

A. Product Testing: Products shall be tested at the factory for compliance with the indicated 
requirements. 

B. Witnesses: The OWNER and the CONSTRUCTION MANAGER (at the option of either) 
reserves the right to witness factory tests. 

1.9 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Products shall be delivered in original, unbroken packages, containers, or 
bundles bearing the name of the manufacturer. 

B. Storage: Products shall be carefully stored in a manner that will prevent damage and in an area 
that is protected from the elements. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Miscellaneous Small Pipes: Miscellaneous small pipes and fittings shall comply with Section 
15010. 

B. Pipe Supports: Pipes shall be properly supported in accordance with Section 15020. 

C. Coating: Pipes above ground or in structures shall be field-painted in accordance with Section 
09800. 

D. Pressure Rating: Except as otherwise indicated, piping systems shall be designed for 150 
percent of the maximum indicated pressure. 

E. Grooved Piping Systems: Grooved couplings on buried piping must be bonded. Grooved 
fittings, couplings, and valves shall be from the same manufacturer. 

2.2 PIPE FLANGES 

A. Flanges: Where the design pressure is 150 psi or less, :flanges shall conform to either 
ANSI/A WW A C207 Class D or ANSI B16.5 150-lb class. Where the design pressure is greater 
than 150 psi, up to a maximum of 275 psi, :flanges shall confonn to either ANSI/ A WW A C207 
Class E, Class F, or ANSI Bl6.5 150-lb class. Where the design pressure is greater than 275 psi 
up to a maximum of 700 psi, flanges shall conform to ANSI B 16.5 300-lb class. Flanges shall be 
attached to the pipe in accordance with ANSI/ A WW A C207. 

B. Blind Flanges: Blind flanges shall comply with ANSI/AWWA C207. Blind flanges for pipe 
sizes 12 inches and larger shall include lifting eyes in form of welded or screwed eye bolts. 

C. Flange Coating: Machined faces of metal blind flanges and pipe flanges shall be coated with a 
temporary rust-inhibitive coating to protect the metal until the installation is completed. 

D. Flange Bolts: Bolts and nuts shall comply with Section 05500. Studs and bolts shall extend 
through the nuts a minimum of 1/4-inch. All-thread studs may be used only on valve flange 
collllections where space restrictions preclude the use of regular bolts. 
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E. Insulating Flanges: Insulated flanges shall have bolt holes 1/4-inch diameter greater than the 
bolt diameter. Existing flanges where new insulating gaskets are required for the project may 
require boring the holes greater or replacement of the flanges at no additional cost to the CITY. 

F. Insulating Flange Sets: Insulating flange sets shall be provided where indicated and shall 
consist of insulating gaskets (retainer), insulating bolt sleeves, and double insulating washers. All 
insulating components shall be NEMA G-10 epoxy glass. Insulating gaskets (retainers) shall be 
full face, Type E and shall have a Bmia-N (nitrile) 0-:ring type sealing element such as PSI 
Linebacker or equal. 

Insulating flange kits shall be tested and inspected by the City's Corrosion Engineer. The City's 
Corrosion Engineer shall be contacted at (858) 614-5560 a minimum of 48 hours prior to the 
assembly of any insulating flange kits. Insulating flange kits shall be installed and tested in 
accordance with NACE SP0286-07. Insulating flange kits shall be tested using a minimum of 
two test methods. The first test method shall utilize a Gas Electronics Model 601 Insulator 
Checker specifically designed for testing insulating flanges. Additionally, insulating flanges shall 
be tested by measuring pipe-to-soil potentials on either side of the insulating joint per industry 
standards. 

The installation of the insulating flange kit shall be considered complete when the testing above 
indicates that no shorts or partial shorts are present. Any insulating flange kit that is detem1ined 
to be ineffective shall be repaired or replaced at the CONTRACTOR'S expense. 

G. Flange Gaskets: Gaskets for flanged joints shall be full-face, 1/8-inch thick sheets of neoprene, 
suitable for temperatures to 550 degrees F, a pH of Oto 14, and pressures to 1400 psig. Blind 
flanges shall have gaskets covering the entire inside face of the blind flange and shall be 
cemented to the blind flange. Ring gaskets shall not be permitted. 

2.3 THREADED INSULATING CONNECTIONS 

A. General: Threaded insulating bushings, unions, and couplings shall be used for joining threaded 
pipes of dissimilar metals and for piping systems where corrosion control and cathodic protection 
are indicated. 

B. Materials: Threaded insulating connections shall be of nylon, Teflon, polycarbonate, 
polyethylene, or other non-conductive materials, and shall have ratings and properties suitable for 
the service and loading conditions indicated. 

2.4 MECHANICAL-TYPE COUPLINGS (GROOVED OR BANDED PIPE) 

A. General: Cast mechanical-type couplings shall be provided where shown. Bolts and nuts shall 
confonn to Section 05500. Gaskets for mechanical-type couplings shall be compatible with the 
piping service and fluid utilized in accordance with the coupling manufacturer's 
reconm1endations. The wall thickness of all grooved piping shall confonn with the coupling 
manufacturer's recommendations suitable for the highest pressure indicated. 

2.5 SLEEVE-TYPE COUPLINGS 

A. Construction: Sleeve-type couplings shall be installed where indicated and shall include steel 
bolts, without pipe stop, and shall be sized to fit the pipe and fittings indicated. The middle ring 
shall be not less than 1/4-inch in thickness and shall be either 5 or 7 inches long for standard steel 
couplings, and 16 inches long for long-sleeve couplings. The followers shall be single-piece 
contoured mill section welded and cold-expanded as required for the middle rings. They shall be 
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of sufficient strength to accommodate the number of bolts necessary to obtain adequate gasket 
pressures without excessive rolling. The shape of the follower shall be of such design as to 
provide positive confinement of the gasket. Bolts and nuts shall conform to Section 05500. 
Buried sleeve-type couplings shall be epoxy-coated at the factory. 

B. Pipe Preparation: The ends of the pipe, where indicated, shall be prepared for flexible steel 
couplings. Plain ends for use with couplings shall be smooth and round for a distance of 12 
inches from the ends of the pipe, with outside diameter not more than 1/64-inch smaller than the 
nominal outside diameter of the pipe. The middle ring shall be tested by cold-expanding a 
minimum of one percent beyond the yield point, to proof-test the weld to the streni;,'1:h of the 
parent metal. The weld of the middle ring shall be subjected to air test for porosity. 

C. Gaskets: Gaskets for sleeve-type couplings shall be rubber-compound material that will not 
deteriorate from age or exposure to air under normal storage or use conditions. Gaskets for 
wastewater and sewerage applications shall be Buna "N," grade 60, or equivalent suitable 
elastomer. The rubber in the gasket shall comply with the following: 

1. Color - Jet Black 
2. Surface - Non-blooming 
3. Durometer Hardness - 7 4 V 5 
4. Tensile Strength - 1000 psi Minimum 
5. Elongation - 175 percent Minimum 

The gaskets shall resist deterioration caused by impurities nommlly found in water or wastewater. 
Gaskets shall comply with ASTM D 2000, AA709Z, meeting Suffix BB Grade 3, except as 
otherwise indicated. Gaskets shall be compatible with the piping service and fluid utilized. 

D. Insulating Couplings: Where insulating couplings are indicated, both ends of the coupling shall 
have a wedge-shaped gasket which assembles over a rubber sleeve of an insulating compound in 
order to insulate coupling metal parts from the pipe. 

E. Restrained Joints: 

1. Harnesses for flexible sleeve type couplings shall be in accordance with the requirements of 
the appropriate reference standards and standard practices. 

2. Mechanical and Push-On Joints: Restraints shall be provided where shown and may be 
provided in lieu of concrete thrust blocks. 

a. Mechanical joint restraint mechanisms shall consist of individually activated 
multiple gripping devices which incorporate brealmff actuating units and permanent 
nuts for future disassembly. Pressure ratings shall be: 

(1) Ductile Iron Pipe 
(a) 3 to 6 inch diameter: 350 psi (2: I safety factor) 
(b) 18 to 48 inch diameter: 250 psi (2: 1 safety factor) 

(2) PVC Pipe 

(a) 3 to 36 inch diameter: full pressure rating or pressure class of pipe (2.5: l 
safety factor) 
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b. Push-on joints for steel pipes shall be in accordance with the appropriate reference 
standards and standard practice. 

c. Restrained push-on joints for all other pipe materials shall be comprised of two rings 
with connecting rods. The restraint ring shall be on the spigot, and a plain or slit bell 
ring shall be on the bell. Pressure ratings shall be: 

( 1) Ductile Iron Pipe 

(a) 3 to 16 inch diameter: 350 psi (2:1 safety factor) 
(b) 18 to 48 inch diameter: 250 psi (2: l safety factor) 

(2) PVC Pipe 

(a) 3 to 10 inch diameter: 200 psi ( 4: 1 safety factor) 
(b) 12 inch diameter: 150 psi (4:1 safety factor) 
(c) 14 to 16 inch diameter: 235 psi (2: l safety factor) 
( d) 18 to 30 inch diameter: 165 psi (2: 1 safety factor) 
(e) 36 inch diameter: 125 psi (2:1 safety factor) 

(3) Dimensions of push-on bell restraints shall be compatible with ANSI/ A WW A 
Cl50 and C900 or C905 for ductile iron or PVC pipe, respectively. 

d. Restraint glands shall be of ductile iron conforming to ASTM A 536. Dimensions of 
the glands shall be compatible with standard mechanical joint bell and tee head bolts 
conforming to ANSI/A WW A Cl 11 and Cl 53, respectively. 

e. Bolts and nuts shall co1rfom1 to Section 05500. 

2.6 FLEXIBLE CONNECTORS 

A. Flexible connectors shall be provided in all piping connections to engines, pumps, blowers, 
compressors, vibrating equipment, and where indicated. Flexible connectors for service 
temperatures up to 180 degrees F shall be flanged reinforced neoprene or butyl rubber spools, 
rated for working pressures of 40 to 150 psi or reinforced flanged rubberized duck, as best suited 
for the application. For temperatures above 180 degrees F, flexible com1ectors shall be flanged 
braided Type 316 stainless steel spools with inner corrugated stainless steel hose rated for 
minimum 150 psi working pressure unless indicated otherwise. Connectors shall be minimum of 
9 inches face to face between flanges. Material selection shall be proposed by the manufacturer 
based on the application. 

2.7 EXPANSION JOINTS 

A. Linear Expansion Only: Use expansion loops, bellows-type expansion joints, or sliding type 
expansion joints of ductile iron, stainless steel, monel, or rubber. 

B. Linear, Angular, and Lateral Movement: Use flexible expansion joints consisting of expansion 
sleeve and ball-and-socket joints in a single unit. Each unit shall be capable of minimum 15 
degrees angular motion in any direction, and the expansion sleeve shall be capable of minimum 4 
inches of linear travel. Joints shall be suitable for the pressure and temperature application and be 
ductile iron conforming to ANSVAWWA Cl53. All surfaces containing pressure and sealing 
surfaces shall be coated with minimum 15 mils of fusion bonded epoxy conforming to 
ANSI/AWWA C213. 
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2.8 PIPE THREADS 

A. Pipe threads shall comply with ANSI/ ASME B 1.20. 

PIPE INSULATION 2.9 

A. All cooling loop piping (A WS, A WR, JWS, JWR) shall be insulated. Insulation shall be in 
accordance with specification 15250. 

2.1 O AIR AND GAS TRAPS (NOT USED) 

2.11 STEAM TRAPS (NOT USED) 

2.12 GLASS LINING (NOT USED) 

2.13 MANUFACTURERS 

A. Manufacturers: Products of the type or model (if any) indicated shall be manufactured by one 
of the following ( or equal): 

1. Insulating Flanges: 

JM Red Devil, Type E 
Maloney Pipeline Products Co. 
PSI Products, Inc. 

2. Flange Gaskets: 

John Crane, Style 2160 
Garlock, BLUE-GARD® Style 3000 

3. Steel Pipe Cou1>lings: 

Gustin-Bacon (banded or grooved) 
Victaulic Vic-Ring® Style 41 or 44 (banded) 
Victaulic Style 77 or Zero-Flex® Style 07 (grooved) 

4. Ductile Iron Pipe Couplings: 

Gustin-Bacon 
Victaulic Style 31 

5. Cou1>lings for PVC Pi1>e: 

Gustin-Bacon 
Victaulic Style 775 

6. Sleeve-Type Couplings: 

Dresser, style 38 
Ford Meter Box Co., Inc., Style FCl or FC3 
Smith-Blair, Style 411 
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7. Dismantling Joints: 

Romac Industries, Inc DJ400 
Smith-Blair, Inc 970 Series 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. Pipes, fittings, and appurtenances shall be installed in accordance with the manufacturer's 
installation instructions. 

** END OF SECTION** 
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SECTION 15010 - MILL PIPING- EXPOSED AND BURIED 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing small steel pipe, stainless steel pipe and tubing, 
red brass pipe, copper pipe and tubing, solvent-welded PVC pipe, CPVC pipe, fiber glass 
reinforced plastic pipe, process glass pipe, cast iron soil pipe, and corrosion-resistant cast iron 
pipe with fittings, gaskets, bolts, insulating connections, pipe insulation, and other specialties 
required for an operable piping system. 

1.2 RELATED SECTIONS 

A. The WORK of the following Section applies to the WORK of this Section. Other Sections of the 
specifications, not referenced below, shall also apply to the extent required for proper 
perfom1ance of this WORK. 

l. Section 09800 Protective Coating 
2. Section 15000 Piping Components 

1.3 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. ANSI/ASME Bl6.3 

2. ANSI/ASME Bl6.4 

3. ANSI Bl6.5 

4. ANSIB16.ll 

5. ANSIB16.12 

6. ANSI/ASME Bl6.15 

7. ANSI Bl6.21 

8. ANSI Bl6.22 

9. ANSI/ASME Bl6.24 

10. ASTMA53 

11. ASTMA 74 

12. ASTM A 105 

13. ASTMA 106 

Malleable Iron Threaded Fittings, Classes 150 and 300 

Cast Iron Threaded Fittings, Class 125 and 250 

Pipe Flanges and Flanged Fittings, Steel Nickel Alloy and 
Other Special Alloys 

Forged Steel Fittings, Socket-Welding and Threaded 

Cast-Iron Threaded Drainage Fittings 

Cast Bronze Threaded Fittings, Classes 125 and 250 

Nonmetallic Flat Gaskets for Pipe Flanges 

Wrought Copper and Copper Alloy Solder Joint Pressure 
Fittings 

Cast Copper Alloy Pipe Flanges and Flanged Fittings 

Specification for Pipe, Steel, Black and Hot-Dipped, Zinc­
Coated Welded and Seamless 

Specification for Cast Iron Soil Pipe and Fittings 

Specification for Forgings for Piping Components 

Specification for Seamless Carbon Steel Pipe for High 
Temperature Service 
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14. ASTMA269 

15. ASTM A 312 

16. ASTM A 518 

17. ASTMB 42 

18. ASTMB43 

19. ASTMB 62 

20. ASTMB 88 

21. ASTMC599 

22. ASTMD 1785 

23. ASTMD2996 

24. ASTM D 4101 

25. ASTM F 441 

Specification for Seamless and Welded Ferritic and 
Martensitic Stainless Steel Tubing for General Service 

Specification for Seamless and Welded Austenitic Stainless 
Steel Pipe 

Specification for Corrosion-Resistant High-Silicon Iron 
Castings 

Specification for Seamless Copper Pipe, Standard Sizes 

Specification for Seamless Red Brass Pipe, Standard Sizes 

Specification for Composition Bronze or Ounce Metal 
Castings 

Specifications for Seamless Copper Water Tube 

Specification for Process Glass Pipe and Fittings 

Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, 
Schedules 40, 80, and 120 

Specification for Filament-Wound Reinforced Thennosetting 
Resin Pipe 

Specification for Propylene Plastic Injection and Extrusion 
Materials 

Specification for Chlorinated Poly (Vinyl Chloride) (CPVC) 
Plastic Pipe, Schedules 40 and 80 

1.4 SHOP DRAWINGS AND SAMPLES 

A. Manufact11rer' s written certification that all products comply with the contract req1rirements. 

B. Manufacturer's product specifications and performance information. 

C. Shop drawings showing fabrication details, dimensions, fittings, coatings, and all information 
pertaining to the fabrication or installation of provided pipe. 

PART 2 -- PRODUCTS 

2.1 STEEL PIPE 

A. Unless otherwise indicated, galvanized steel pipe and black steel pipe in all siz.es shall confonn to 
the requirements of ASTM A 53 and shall be Schedule 40, Grade A unless noted otherwise. 
Fittings for galvanized steel pipe shall be of galvanized malleable iron, with NPT or grooved ends 
as indicated. Black pipe may have welded joints, with standard or extra strong welded fittings 
unless noted or shown otherwise .. 

2.2 STAINLESS STEEL PIPE 
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A. Unless otherwise indicated, stainless steel pipe shall be Type 316 Schedule 40 threaded pipe 
conforming to ASTM A 312 with stainless steel threaded fittings, or with stainless steel welded 
fittings, where indicated. Lightweight stainless steel pipe shall be Type 316 Schedule 10 pipe 
conforming to ASTM A 312, with stainless steel welding fittings. All threaded piping shall include 
316 stainless steel unions located, at a minimum, at all pieces of equipment, valves, or other areas 
where maintenance occurs. 

a. Where the compressed air piping system requires flanged connections 3001b flanges shall 
be used. 

2.3 STAINLESS STEEL TUBING 

A. Stainless steel tubing shall be made of Type 316 L stainless steel to the requirements of ASTM A 
269, of minimum 1/4-inch inside diameter, or as indicated, for the test pressure required. The 
fittings shall be swage ferrule design of Type 316 L stainless steel, of the double acting ferrule 
design, providing both a primaiy seal and a secondary bearing force. Flare bite or compression 
type fittings are not acceptable. 

2.4 RED BRASS PIPE 

A. Brass pipe shall conform to the requirements of ASTM B 43. Fittings shall be of bronze 
confomling to the requirements of ASTM B 62 with threaded ends, confonning to ANSI/ ASME 
BI6.15. 

2.5 COPPER PIPE 

A. Copper pipe shall be hard drawn, to the requirements of ASTM B 42, with regular or extra strong 
wall thickness, as required for the test pressure. Copper pipe shall have screwed ends for NPT 
fittings, or brazed joints. The fittings shall be threaded cast bronze fittings to the requirements of 
ANSI/ASME B 16.15, class 125 or 250, as required, or flanged cast copper alloy fittings to the 
requirements of ANSI/ ASME B 16.24, with 150 lbs rating, or as required. 

2.6 COPPER TUBING 

A. Copper tubing shall confom1 to the requirements of ASTM B 88 and shall be Type K, soft temper 
for buried tubing and hard drawn for above-ground application. Fittings shall be soldered or 
sweated on and shall be of wrought copper confonning to ANSI Bl6.22. Soldered joints shall 
contain 95-percent tin and 5-percent antimony. For oxygen service, joints shall be made with 
silver solder. No solders or fluxes containing more than 0.2 percent oflead shall be used. 

2.7 POLYVINYL CHLORIDE PRESSURE PIPE, SOLVENT-WELDED 

A. Polyvinyl chloride pressure pipe shall be made from all new rigid unplasticized polyvinyl 
chloride and shall be Nonna! Impact Class 12454-B, Schedule 80, conforming to ASTM D 1785, 
unless otherwise indicated. Elbows and tees shall be of the same material as the pipe. Joint 
design shall be for solvent-welded construction. 

2.8 CHLORINATED POLYVINYL CHLORIDE PRESSURE PIPE, SOLVENT-WELDED 

A. Chlorinated polyvinyl chloride pressure pipe, for hot, corrosive solutions and where indicated, 
shall be made from all new rigid unplasticized chlorinated polyvinyl chloride, Class 23447-B, and 
shall be Schedule 80 conforming to ASTM F 441, with solvent-welded fittings of the same 
material as the pipe. 

2.9 POLYPROPYLENE PIPE 
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A. Polypropylene pipe, for chemical drains and where indicated, shall be Type 1, Schedule 80 pipe 
conforming to ASTM D 4101, with drainage pattern fittings made of the same material and shall 
be joined by the thern10-seal fusion process, or by threading, or flanging. 

2.10 PROCESS GLASS PIPE 

A. Process glass pipe, for chemical drains and where indicated, shall be made of chemically 
resistant, low-expansion Type 1 borosilicate glass with conical ends and drainage fittings of the 
same material as the pipe, with compression couplings and Teflon joints, conforming to ASTM C 
599. Where concealed or buried, process glass pipe shall be armored with a factory-applied 
protective jacket of polystyrene, or similar material. 

2.11 FIBERGLASS REINFORCED PLASTIC PIPE 

A. Fiberglass reinforced plastic pipe shall be machine-made reinforced thennosetting resin pressure 
pipe, manufactured by the filament winding process confonning to ASTM D 2996, suitable for 
exposed or buried service. Unless otherwise indicated, it shall be made of epoxy resins and 
continuous glass filaments, wound together over a resin-rich reinforced liner, with fittings made 
of the same material. The pipes shall have adhesive-bonded bell and spigot joints or flanged 
connections, and shall be suitable for operating pressures of 175 psig at temperatures up to 200 
degrees F, or for temperatures up to 300 degrees F at derated pressures. 

2.12 CASTIRONSOILPIPE 

A. Cast iron soil pipe and fittings shall be made of gray cast iron, service weight, confonning to 
ASTM A 74, suitable for service in drainage, waste, vent, and sewer lines. The pipes and fittings 
shall have caulked lead bell and spigot joints, or hub less joints with stainless steel couplings over 
suitable elastomer sleeves. 

2.13 CORROSION-RESISTANT CAST IRON SOIL PIPE 

A. CotTosion-resistant cast iron soil pipe and fittings shall be made of higl1-silicon cast iron 
conforming to ASTM A 518, service weight, suitable for chemical drains and vents. The pipes 
and fittings shall have caulked lead bell and spigot joints, or hubless joints with stainless steel 
couplings over suitable elastomer sleeves. 

PART 3 --EXECUTION 

3.1 INSTALLATION 

A. General: Mill piping shall be installed 111 accordance with the manufacturer's installation 
instructions. 

B. Small Steel Pipe: Buried galvanized or black steel pipe shall be coated in accordance with 
Section 09800 Protective Coating or with an extruded high density polyethylene coating with 
minimum thickness of 3 5 mils. 

C. Plastic Pipe: PVC, CPVC, and FRP pipe joints shall be solvent-welded in accordance with the 
manufacturer's instmctions. Expansion joints or pipe bends shall be installed io absorb pipe 
expansion over a temperature range of l 00 degrees F, unless otherwise indicated. Care shall be 
taken to provide sufficient supports, anchors, and guides, to eliminate stress on the piping. 

3.2 CONTINUITY BONDS 
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A. Where indicated, metallic pipe joints, except field-welded joints and insulating joints, shall be 
continuity bonded or as indicated on the drawings. 

** END OF SECTION** 
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SECTION 15015 - PVC PRESSURE PIPE 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK ofthis Section includes providing solvent-welded, polyvinyl chloride (PVC) piping as 
indicated, including fittings and accessories as required for a complete and operable piping system, up 
to and including 4-inch diameter pipe. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

1. Section 02200 Earthwo1'k 
2. Section 09800 Protective Coating 
3. Section 15000 Piping Components 
4. Section 15020 Pipe Supports 
5. Section 15030 Piping Identification Systems 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. Unifon11 Plumbing Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK. of this 
Section: 

1. ASTM D 1599 

2. ASTM D 1785 

3. ASTM D 2467 

Test Method for Short-Time Hydraulic Failure Pressure of 
Plastic Pipe, Tubing and Fittings. 

Specification for Polyvinyl Chloride (PVC) Plastic Pipe, 
Schedules 40, 80, and 120. 

Specification for Socket-Type Polyvinyl Chloride (PVC) 
Plastic Pipe Fittings, Schedule 80. 

1.5 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Construction (SSPWC). 

1.6 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

907 I Page 



1. Shop drawings showing dimensions and details of pipe joints, fittings, fitting specials, 
valves and appurtenances. 

2. Detailed layout, spool or fabrication drawings showing pipe spools, spacers, adaptors, 
connectors, fittings and pipe supports not indicated in the Contract Documents. 

3. Manufacturer's product data. 

1.7 OWNER'SMANUAL 

A 

1.8 

A 

The following shall be submitted: 

1. Manufacturer's installation instructions. 

2. Manufacturer's certification of compliance with these specifications. 

PROJECT RECORD DRAWINGS 

For concealed field-routed piping, the following shall be included in the PROJECT RECORD 
DRAWINGS: 

1. Complete layout drawings indicating the pipeline as installed; fully dimensioned including 
location, length and depth of all pipenms, offsets, bends, fittings and specials and 
appurtenances. 

1.9 FACTORYTESTING 

A Product Testing: PVC pipe shall be tested at the factory for compliance with the minimum burst 
pressure requirements as specified in ASTM D 1785, using the test method specified in ASTM D 
1599. 

B. Witnesses: The OWNER and the CONSTRUCTION MANAGER (at the option of either or both) 
reserve the right to witness factory tests. 

1.10 FIELD TESTING 

A Piping shall be pressure tested at the pressure indicated in the Piping Schedule for not less than one 
hour without exceeding the leakage tolerances in the Piping Schedule. Where pressures are not 
indicated the piping shall be subjected to 1 Yz times the maximum working pressure. 

1. Leakage may be determined by loss of pressure, soap solution, chemical indicator, or other 
positive and accurate method. All fixtures, devices, or other accessories connected to 
the line which would be damaged by the test pressure shall be disconnected. Ends of 
branch lines discollllect points shall be plugged or capped as appropriate during the test 
procedure. 
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2. Leaks shall be repaired tothesatisfactionoftheCONSTRUCTIONMANAGERand the piping 
shall be re-tested until no leaks are found. 

1.11 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Piping materials shall be delivered in original, unbroken packages, 
containers, or bundles bearing the name of the manufacturer. 

B. Storage: Piping materials shall be carefully stored in a maimer that will prevent damage and in an ai·ea 
that is protected from sunlight and other hanuful elements. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. General: Pipe and fittings for welded joints shall comply with the requirements of Subsections 
212-2.1.3 of SSPWC, and as indicated herein. 

2.2 PIPE 

A. Polyvinyl chloride (PVC) pipe shall conform to ASTM D 1785 - Schedule 80, suitable for solvent 
weld joints. 

2.3 FITTINGS 

A. Fittings shall be socket fittings confom1ing to ASTM D 2467 - Schedule 80. 

2.4 PIPE SUPPORTS 

A. Pipe supports shall confonn to the requirements of Section 15020 and shall also be in 
compliance with manufacturer's recommendations. 

PART 3 -- EXECUTION 

3.1 INSTALLATION OF PIPING 

A. General: PVC pipe shall be installed in accordance with Subsection 801-5 .3 .3 of SSPWC and the 
manufacturer's instructions, using solvent weld joints. 

B. For exposed piping, pipe supports shall be provided in compliance with Section 15020 and as 
recommended by the manufacturer of the pipe. 

C. For buried piping, trenching configuration pipe zone material, ba~kfill and compaction shall be 
perfonned in accordance with the manufacturer's instructions, and in compliance with Section 
02200. 

3.2 PROTECTNE COATING 

A. Unless otherwise indicated, PVC piping exposed to sunlight shall be painted with a coating system as 
specified in Section 09800. 
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3.3 

A 

PIPE IDENTIFICATION 

Piping identification shall be in compliance with Section 15030. 

** END OF SECTION ** 
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SECTION 15020 - PIPE SUPPORTS 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing pipe supports, hangers, guides, and anchors. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections 
of the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 01640 Seismic Design of Equipment and Equipment Anchorage 
2. Section 05500 Miscellaneous Metalwork 
3. Section 15000 Piping Components 

1.3 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of 
this Section: 

ANSI/ASME B31.l 
ANSI/MSS SP-58 

Power Piping 
Standard Pipe Support Components 

1.4 SHOP DRAWINGS AND SAMPLES 

A. Submittals shall comply with Section 15000 and shall include: 

1. Shop drawings of pipe supports including details of concrete inserts. 
2. Manufacturer's catalogue information demonstrating compliance with the 

specifications. 
3. Hanger and support location drawings with a legend that lists at a minimum, support 

identification number, support type, seismic restraint locations, anchor locations, pipe 
size, service and weight. 

4. Seismic restraint calculations signed by an engineer registered in California. 

PART 2 -- PRODUCTS 

2. 1 GENERAL REQUIREMENTS 

A. General: Piping systems including connections to equipment shall be properly supported to 
prevent deflection and stresses. Supports shall comply with ANSI/ ASME B3 l. 1, except as 
otherwise indicated. 

B. ANSI/MSS Types: Except as otherwise indicated, pipe support components shall comply 
with the types in ANSI/MSS SP-58. 
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C. Su1lport Spacing: Supports for horizontal piping shall be properly spaced. Except as 
otherwise indicated, pipe support spacing shall comply with the following: 

1. Support Spacing for Schedule 40 & 80 Steel Pipe: 

Pipe Size Max. Span 
(inches) (feet) 
1/2 6 
3/4& 1 8 

1-1/4 to 2 10 
3 12 
4 14 
6 17 

8 & 10 19 
12& 14 23 
16 & 18 25 

20 &Above 30 

2. Support Spacing for Copper Tubing: 

Tube Size Max. Span 
(inches) (feet) 

1/2 to 1-1/2 6 
2 to 4 10 

6 &Above 12 

3. Sup11ort Spacing for Schedule 80 PVC Pipe: 

Pipe size 
(inches) 

1/2 
3/4 

1 
1-1/4 
1-1/2 
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3 
4 
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10 
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Max Span 
(@100 degrees F) 
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4 
4 
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5 
5 
6 
7 
8 
10 
11 
12 
13 
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4. Support Spacing for Welded, Fabricated Steel Pi1Je: 

Practical Safe Spans for Simply Supported Pipe in 
120-deg Contact Saddles 

Nominal Wall Thickness-in 
Size 3/16 1/4 5/16 3/8 7/16 1/2 5/8 3/4 7/8 
in. Span, L-ft 

24 33 37 40 43 45 47 
26 33 37 41 43 45 47 
28 33 38 41 44 46 48 
30 34 38 41 44 47 49 
32 34 38 42 45 47 50 
34 34 38 42 45 48 50 
36 34 39 42 45 48 50 54 
38 34 39 43 46 48 51 55 
40 34 39 42 46 49 51 55 
42 35 39 43 46 49 52 56 
45 39 43 47 50 52 56 
48 40 44 47 50 53 57 61 
51 40 44 47 50 53 58 61 
54 40 44 47 51 53 58 62 
57 40 44 48 51 54 58 62 
60 40 44 48 51 54 59 63 66 69 
63 40 44 48 51 54 59 63 67 70 
66 40 45 48 52 54 59 64 67 71 
72 41 45 49 52 55 60 64 68 72 
78 41 45 49 52 55 61 65 69 72 
84 41 45 49 53 56 61 66 70 73 
90 41 45 49 53 56 61 66 70 74 
96 41 46 50 53 56 62 67 71 75 

For steel pipe sizes not indicated, the support spacing shall be designed to ensure that 
the stress on the pipe does not exceed 5,000 psi calculated from the following formula: 

7500tD t thickness, in. 

L= D = Diameter, in. 
32t+D L = Safe span, ft. 

Maximum deflection of pipe shall be limited to 11360th of the span. 

5. SUJ)l)Ol't Spacing for Ductile Iron Pipe: 

Pine Size Max. Span 
All Sizes 2 Supports per length or 10 feet (One of the 2 

supports located at joint) 

6. Variances: For temperatures other than ambient temperatures and for other piping 
materials or wall thicknesses, the above spacings shall be modified in accordance with 
the pipe manufacturer's recommendations. 
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D. 

E. 

7. Additional Supports: Additional supports complying with ANSI B3 l. l shall be 
provided at critical elbows, valves, gauges, and meters. 

Pipe Hangers: Pipe hangers shall be capable of supporting the pipe, shall allow for free 
expansion and contraction of the piping, and shall prevent excessive stress on equipment. 
Hangers shall have a means of vertical aqjustment after erection. Hangers shall be designed 
so that they cannot become disengaged by any movement of the pipe. Hangers subject to 
shock, seismic disturbances, or thrust imposed by the actuation of safety valves, shall include 
hydraulic shock suppressors. All hanger rods shall be subject to tensile loading, only. 

Hangers Subject to Horizontal Movements: At hanger locations where lateral or axial 
movement is indicated, suitable linkage shall be provided to pennit movement. Where 
horizontal pipe movement is greater than 1/2-inch, or where the hanger rod deflection from 
the vertical is greater than 4 degrees from minimum to maximum temperature, the hanger rod 
and structural attachment shall be offset in such a ma1111er that the rod is vertical in the hot 
position. 

F. SI)l'ing-Type Hangers: Spring-type pipe hangers shall be provided for piping where 
vibration or vertical expansion and contraction is indicated, (engine exhausts and similar 
piping). Spring-type hangers shall be sized to the manufacturer's printed reconunendations 
and the loading conditions indicated. Variable spring supports shall be provided with means 
to limit misalignment, buckling, eccentric loading, or to prevent overstressing of the spring, 
and with means to indicate at all times the compression of the spring. Supports shall be 
designed for a maxin1um variation of 25 percent for the total travel resulting from thermal 
movement. 

G. Thermal Expansion: Wherever expansion and contraction of piping is indicated, a 
sufficient number of expansion loops or joints shall be provided, with rolling or sliding 
supports, anchors, guides, pivots, and restraints. They shall permit the piping to expand and 
contract freely in directions away from the anchored points and shall be structurally suitable 
to withstand all loads imposed. 

H. Heat Transmission: Supports, hangers, anchors, and guides shall be designed and insulated 
so that excessive heat shall not be transmitted to the structure or to other equipment. 

I. Riser Sup11orts: Risers shall be supported on each floor with riser clamps and lugs, 
independent of the connected horizontal piping. 

J. Freestanding Piping: Free-standing pipe co1111ections to equipment, including chemical 
feeders and pumps, shall be firmly attached to fabricated steel frames made of angles, 
channels, or I-beams anchored to the structure. Exterior, free-standing overhead piping shall 
be supported on fabricated pipe stands, consisting of pipe columns anchored to concrete 
footings, with horizontal, welded steel angles and U-bolts or clamps installed to secure 
piping. 

K. Point Loads: Meters, valves, heavy equipment, and other point loads on PVC, and other 
plastic pipes, shall be supported on both sides according to manufacturer's recommendations 
to avoid pipe stresses. Supports on plastic piping shall be equipped with extra wide pipe 
saddles or galvanized steel shields. 
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L. Noise Reduction: To reduce transmission of noise in piping systems, copper tubes shall be 
wrapped with a 2-inch wide strip of rubber fabric at each pipe support, bracket, clip, and 
hanger. 

M. Structural Design: Pipe supports, anchors, and restrainers shall be designed for static, 
dynamic, wind, and seismic loads. The horizontal seismic design force shall be the greater of 
that indicated in the project Geotechnical Report or the requirement of the CBC for Seismic 
Zone 4. 

2.2 COATING 

A. Galvanizing: Fabricated pipe products, except stainless steel or non-ferrous supports, shall 
be blast-cleaned after fabrication and hot-dip galvanized in accordance with ASTM 123. 

B. Other Coatings: Other than stainless steel or non-ferrous supports, supports shall be coated 
in accordance with Section 09800. 

2.3 MANUFACTURERS 

A. Pipe supports shall be manufactured by one of the following ( or equal): 

Basic Engineers 
Bergen-Paterson Corp. 
ITT-Grinnell Corp. 
NPS Industries, Inc. 
Powerstrut 
Unistrut 

PART 3 --EXECUTION 

3 .1 INSTALLATION 

A. General: Pipe supports, hangers, brackets, anchors, guides, and inserts shall be installed in 
accordance with the manufacturer's installation instructions and ANSI/ ASME B3 l. l. 

B. Appearance: Supports and hangers shall. be installed to produce an orderly, neat piping 
system. Hangers shall be adjusted to line up groups of pipes at the proper grade for drainage 
and venting, as close to ceilings as possible and without interference with other w01'k. 

** END OF SECTION ** 
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SECTION 15030 - PIPING IDENTIFICATION SYSTEMS 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A The WORK of this Section includes providing identification devices for all piping and valves 
using color bands, lettering, flow direction arrows, and related permanent identification 
devices, and all appurtenant works. The WORK of this Section also includes providing 
identification devices for all hazardous materials storage and conveyance facilities. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections 
of the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 09800 Protective Coating 
2. Divisions 11, 13, 15 Piping, Valves, and Appurtenances, as applicable 

1.3 SPECIFICATIONS AND STANDARDS 

A Except as othe1wise indicated, the current editions of the following apply to the WORK of 
this Section: 

1.4 

ANSIA13.l 
ANSI Z535.l 
MIL-STD-810 

NFPA 
NFPA 704 
UFC 79-3 

29CFR 1910.106 
29CFR 1910.145 

29CFR 1910.1200 

CODES 

Scheme for the Identification of Piping Systems 
Safety Color Code 
Environmental Test Methods and Engineering 
Guidelines 
Guide to Hazardous Materials 
Hazard Identification System 
Identification of the Health, Fla1mnability and 
Reactivity of Hazardous Materials 
Flanunable and Combustible Liquids (OSHA) 
Specification for Accident Prevention Signs and Tags 
(OSHA) 
Hazard Communication (OSHA) 

A The WORK of this Section shall comply with the following codes in the California Code of 
Regulations (CCR): 

CCR, Title 8, 
CCR, Title 8, 
CCR., Title 8, 
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1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Samples of all types of identification devices to be used in the WORK. 
2. A list of suggested wording for all valve tags. 

PART 2 -- PRODUCTS 

2.1 IDENTIFICATION OF EXPOSED PIPING 

A Identification of all exposed interior and exterior pipe, including pipe in accessible ceiling 
spaces, pipe trenches, pipe chases, vaults and valve boxes, shall be accomplished by 
complete color coded painting of all visible pipe and its insulation in accordance with Section 
09800 and providing marker lettering and color banding as indicated. Stainless steel pipe 
shall be color coded utilizing bands at 20 feet intervals as specified for identification of 
hazardous substance conveyance facilities in CCR, Title 8, Section 3321. Certain pipe 
indicated in paragraph 3.4 also shall be color coded utilizing bands at 20 feet intervals as 
specified for identification of hazardous substance conveyance facilities in CCR, Title 8, 
Section 3321. 

B. Each pipe identification shall consist of a printed pipe marker identifying the name of the 
pipe and a flow arrow to indicate direction(s) of flow in the pipe. All markers shall be 
preprinted. Markers shall be the mechanically attached types that are easily removable; they 
shall not be the adhesive applied type. Markers shall consist of pressure sensitive legends 
applied to plastic backing which is strapped or otherwise mechanically attached to the pipe. 
Fasteners shall be non-metallic. Legend and backing shall be resistant to petroleum based 
oils and grease and shall meet criteria for humidity, solar radiation, rain, salt, fog and leakage 
fungus, as specified by MIL-STD-81 OC. Markers shall withstand a continuous operating 
temperature range of minus 40 degrees F to 200 degrees F. Plastic coding markers shall not 
be the individual letter type, but shall be manufactured and applied in one continuous length 
of plastic. 

C. Marker and letter sizes shall conform to ANSI Al3.1 except as otherwise indicated for 
hazardous materials identification. Directional arrows shall be the same size as the lettering. 

D. Except as otherwise indicated for hazardous materials identification, markers shall be white 
with black letters and directional arrows, except for pipes painted white, on which markers 
shall be blue with white letters. 

E. Pipelines which convey hazardous materials and hazardous materials storage facilities shall 
be labeled in full confom1ance with the Cal-OSHA and Federal OSHA regulatory standards, 
and the guidelines provided in UFC 79-3 and NFPA 704. As a minimum, pipeline 
identification shall include the chemical name and an appropriate hazard warning using 
words, pictures, symbols, or a combination thereof to identify flammability, health and 
reactivity. Placards may be used for hazard warnings, if affixed to the pipes. 

2.2 IDENTIFICATION OF EXPOSED VALVES AND SHORT PIPE LENGTHS 
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A. Identifying devices for valves, and the sections of pipe that are too short to be identified with 
engraved markers, and arrows. 

B. All tags shall be 316 stainless steel and engraved. The minimum tag thickness shall be 1/6-
inch; the minimum size of 2-1/2-inch by 2-1/2-inch with 5/32-inch diameter top holes. 
Minimum lettering height shall be 1/4-inch. All tags shall be designed to be firmly attached 
to the valves or short pipes or to the structure immediately adjacent to such valves or short 
pipes. 

2.3 LOCATION MARKING OF BURIED PIPES 

A. Identification of buried electrical conduits shall be in accordance with Section 16050 and as 
indicated. 

2.4 EXISTING IDENTIFICATION SYSTEMS 

A. In installations where existing piping identification systems have been established, the 
CONTRACTOR shall continue to use the existing system for pipes which convey non­
hazardous materials. Where existing identification systems are incomplete, utilize the existing 
system as far as practical and supplement with the indicated system. The objective is to fully 
identify all new piping, valves, and appurtenances to the level indicated herein. 

2.5 MANUFACTURERS 

A. Products of the type indicated shall be manufactured by the following (or equal): 

1. W.R. Brady Co. 
2. Seton Nameplate Corp. 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. All markers and identification tags shall be installed in accordance with the manufacturer's 
printed instructions, and shall be neat and uniform in appearance. All such tags or markers 
shall be readily visible from all normal working locations. 

3.2 VALVE TAGS 

A. Valve tags shall be attached to the valve or structure by means of self-locking plastic or nylon 
ties. 

B. Wording on the valve tags shall include both the valve number and a description of the exact 
function of each valve, e.g., "DHWR-BALANCING," "CLS THROTTLING", "RAS-PUMP 
SHUT-OFF," etc. 

3.3 EXPOSED PIPE IDENTIFICATION 

A. Each exposed pipe shall be identified at intervals of 20 feet, and at least one time in each 
room. Piping shall also be identified at a point approximately within 2 feet of all turns, ells, 
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valves, and on the upstream side of all distribution fittings or branches. Sections of pipe that 
are too short to be identified with lettered markers, and directional arrows shall be tagged and 
identified similar to valves. 

B. Pipe identification shall consist of two to four elements: color coating and/ or banding of the 
pipe, a lettered mm'ker with a directional arrow; and a hazard warning for pipelines which 
convey hazardous materials. 

3 .4 EXPOSED PIPE IDENTIFICATION SCHEDULE 

A. Application of the pipe identification systems shall conform to the following color codes. 
Marker lettering shall conform to that listed under "Function and Identification." 

Fluid 
Abbreviation 

AA 

AWR 

AWS 

CA 

D 

DOR 

DDS 

DER 

DES 

OF 

DFP 

EE 

EQ 

F 

FPW 

IA 

IW 

JWR 

JWS 

LOR 

LOS 

Function 
and Identification 

Actuator Air 

Auxiliary Water 
Return 
Auxiliary Water 
Supply 

Compressed Air 

Drain 

Diesel Day Tank 
Return 

Diesel Day Tank 
Supply 

Diesel Engine Return 

Diesel Engine Supply 

Diesel Fill 

Diesel Fuel Polishing 

Engine Exhaust 

Equalization 

Fill 

Fire Protection 

Instrument Air 

Industrial Water 

Jacket Water Return 

Jacket Water Supply 

Lube Oil Return 

Lube Oil Supply 
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Color 

Off-White 

Light Blue 

Light Blue 

Off-White 

See Remarks 

Green 

Green 

Green 

Green 

Green 

Green 

Yellow 

See Remarks 

See Remarks 

Red 
Off-White 

Light Blue 

Light Blue 

Light Blue 

Green 

Green 

Remarks 
Su2oested Tnemec Color or Eaual 1:1 

Barbados PA24 

Clear Sky EN17 (add red band to 
light blue piping) 

Clear Sky EN17 

Barbados PA24 

Same color corresponding to 
service fluid 

Safety Green 

Safety Green 

Safety Green 

Safety Green 

Safety Green 

Safety Green 

Safety Yellow 

Same color corresponding to 
service fluid 

Same color corresponding to 
service fluid 

Safety Red 

Barbados PA24 

Clear Sky EN17 

Clear Sky EN17 (add red band to 
light blue piping) 

Clear Sky EN17 

Safety Green 

Safety Green 
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Fluid 
Abbreviation 

LOW 

NG 

SA 

URI 

URS 

URT 

V 

W1 

WW 

Function 
and Identification 

Lube Oil Waste 

Natural Gas 

Sample 

Urea Injection 

Urea Supply 

Urea Return 

Vent 

. Potable Water 

Waste Water (Cooling 
Water) 

Identification 
Color 

Green 

Yellow 

See Remarks 

Yellow 

Yellow 
Yellow 

See Remarks 

White 

Light Blue 

Remarks 
Sn!!!!ested Tnemec Color or Eaual 

Safety Green 

Safety Yellow 

Same color corresponding to 
service fluid 

Safety Yellow 

Safety Yellow 

Safety Yellow 

Same color corresponding to fluid 
from which overflow comes 

White WH01 

Clear Sky EN17 (add brown band to 
light blue piping) 

** END OF SECTION ** 
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SECTION 15034 - GAUGES 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing pressure and vacuum gauges, including fittings, 
snubbers, co1111ections, gaskets, supports, and accessories. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 11000 Equipment General Provisions 
2. Section 15100 Valves, General 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

I. Unifom1 Plumbing Code 

PART 2 -- PRODUCTS 

2.1 PRESSURE AND VACUUM GAUGES 

A. General: Pressure gauges shall be installed on suction and discharge co1111ections to pumps; on 
discharge connections from blowers and compressors; at each side of pressure reducing valves; 
and where othenvise indicated. Vacuum gauges and compound gauges, where indicated, shall be 
installed on vacuum pumps. 

B. Gauge Construction: Gauges shall have Type 316 stainless steel movement and stainless steel 
or alloy case. Except as otherwise indicated, gauges shall have a 3-1/2-inch dial, 1/4-inch 
threaded co1111ection, a Type 316 stainless steel snubber adapter, and a shut-off valve. Gauges 
shall be calibrated to read with an accuracy of 1 percent to 150 percent of the indicated pressure. 
Gauges shall be vibration and shock resistant. Gauges on liquid service should have cases filled 
with a suitable liquid. 

C. Diaphragm Seal: Gauges attached to systems containing chemical solutions, corrosive fluids, 
sludge, sewage, or other liquids containing solids, shall be equipped with diaphragm seals, or 
equal protective pressme or vacuum sensing devices, and comply with the following: 

l. For: sewage, sludge, 
liquids containing solids, 
pulsating flow 

Pump Station 2 Power Reliability and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

Seals shall be fabricated with Type 316 stainless 
steel, with stainless steel diaphragm for pressures 
over 15 psi, and elastomer diaphragm for pressures 
of 15 psi and below with Type 316 stainless steel 
nuts and bolts, fill connection and valved flush port 
size 1/4-inch NPT, capable of disassembly without 
loss of filler fluid. 

921 J Page 



2. For: chemical solutions, 
low pressure sewage and 
chemical sludge except as 
otherwise indicated 

Seals shall be fabricated with PVC body for 
removable mounting and rated at 200 psi, with Type 
316 stainless steel bolts and nuts, 1/2-inch inlet, 1/4-
inch outlet, liquid-filled with Teflon diaphragm for 
pressure service and proper elastomer diaphragm for 
vacuum service. 

2.2 SLEEVE PRESSURE GAUGES 

A. General: Sleeved pressure gauges shall be provided where indicated. 

B. Sensors shall be in-line ring-type, bolted directly between 600 lb R.F. flanges. The sensors shall 
have through-holes for positive alignment with pipeline flanges. Inside diameters of the sensors 
shall be the same at the mating pipes. Pressure sensing rings shall measure pressure for 360 
degrees around the inside circumference of the pipe. Pressure shall be transmitted to the gauge 
by a locked-in, sealed ethylene glycol or silicone oil. The pressure indicators shall be local to the 
sensors. Pressure transmitters shall be connected by capillary tubing to the sensors. 

2.3 MANUFACTURERS 

A. Pressure and Vacuum Gauges 

1. Pressure and vacuum gauges shall be manufactured by one of the following (or equal): 

Ashcroft Industrial Instruments (Dresser) 
Foxboro/Jordan, Inc. 
Marsh Instrument Company 
Marshalltown Instruments, Inc. 
U.S. Gauge Div. of Ametek 

2. Diaphragm seals shall be of the following manufacture and model (or equal): 

a. Stainless steel diaphragm seals and elastomer diaphragm seals for sewage, sludge and 
liquids containing solids. 

Ashcroft®, model 101 
Marshalltown, Series 225-01 
U.S. Gauge (Ametek), SG 

b. Teflon diaphragm and elastomer diaphragm seals for chemical solutions, low pressure 
sewage, and chemical sludge. 

Harrington Ind. Plastics, Inc. 
Plast-0-Matic Valves, Inc. 
Utilities Supply 

B. Sleeve Pressure Gauges: 

I. Sleeve pressure gauges shall be manufactured by one of the following(or equal): 

Red Valve Company, Inc. 
Ronningen-P etter 
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PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. Gauges shall be installed in accordance with the manufacturer's installation instructions. 

B. Gauges shall be installed with the face in the vertical position at the indicated locations. Gauges 
shall be installed to minimize the effect of water hammer and vibrations, and, where indicated, 
gauges shall be mounted independently, with flexible connectors. 

** END OF SECTION ** 
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PART 1- GENERAL 

SECTION 15050 - VIBRATION 
ISOLATION 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing vibration isolation systems for mechanical 
equipment. Additional vibration isolation system requirements may be included in individual 
equipment sections. 

B. The WORK also includes coordination of design, assembly, testing and installation. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper perfonnance 
of this WORK. 

1. Section 11000 Equipment General Provisions 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. Uniform Mechanical Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. 

2. 

ANSIA58.l 

ASHRAECH8 

Minimum Design Loads for Buildings and Other Structures 

Handbook, Fundamentals, Sound and Vibration Control 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Static and dynamic deflections, weights, drawings that show isolator locations and flexible 
connector design information. 

2. Info1111ation on spring deflections and diameters, compressed spring heights and solid 
spring heights. 

3. Curb mounted base seal and wind resistance details. 
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4. Seismic restraint load deflection curves. 

5. Qualifications of the engineer who will perform the vibration isolation design. 

1.6 OWNER'S MANUAL 

A. The following shall be submitted: 

1. Certified seismic restraint dynamic analysis report stamped by an engineer licensed in the 
state of California. 

2. Manufacturer's final inspection report and certification. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Mounting Requirements: Unless the equipment incorporates unit construction using an integral 
rigid frame or is indicated otherwise, each item of mechanical equipment, along with its drive unit, 
shall be mounted on a rigid steel and concrete base. Cast iron bases are not pe1111itted when 
equipment is furnished with a vibration isolation system. Where indicated, the equipment, including 
the base, shall be mounted on or suspended from vibration isolators to prevent the transmission of 
vibration and mechanically transmitted sound to the supporting structure. Vibration isolation 
available internally in the equipment will not be considered equivalent and shall not be provided 
in lieu of the vibration isolation indicated. Nom1ally provided internal vibration isolators shall 
be replaced with rigid supports in such cases. Vibration isolators shall be selected in accordance 
with unit weight distribution to produce reasonably uniform deflections at each support. Unless 
otherwise indicated, bases, isolators, and deflections shall be as indicated in ASHRAE CH 8. 

B. Design Requirements: The CONTRACTOR shall cause all vibration isolation systems, 
including the isolators, seismic restraints, and flexible connectors between the isolated 
equipment and associated piping, ducting and/or electrical work, to be designed by an engineer 
qualified in this type of work and having no less than 3 years of knowledge in it. This provision, 
however, shall not be construed as relieving the CONTRACTOR of his overall responsibility for 
the work. The CONTRACTOR shall submit the engineer's qualifications prior to sta1iing the 
vibration isolation design. Flexible connectors shall be provided by the manufacturer of the 
mechanical equipment item in accordance with the recommendations of the vibration isolation 
system engineer. 

C. Seismic Restraints: 

1. General: Restraint devices shall resist the forces indicated and shall be designed in 
accordance with UBC for seismic zone 4. Design lateral forces shall be distributed in 
proportion to the mass distribution of the equipment. 

2. Floor Mounted Equipment: Equipment and appurtenances floor mounted on spring or pad 
type vibration isolators, except for cmb mounted equipment, shall be provided with seismic 
snubbers. Equipment shall receive fom all-directional restraint snubbers. The capacity of 
snubbers, at 3/8-inch deflection, shall be 3 to 4 times the load at the adjacent equipment 
mount. 
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2.2 

A. 

3. 

4. 

5. 

Restraint assembly for floor mounted equipment shall consist of welded steel 
interlocking assemblies welded or bolted securely to the equipment or the equipment bases 
and the supporting structure. Restraint assembly surfaces which engage under seismic 
motion shall be lined with a resilient elastomer, 3/4 inches thick. Restraints shall be field 
adjustable and be positioned for 1/4-inch clearance both vertically and horizontally or 
clearance as required to prevent interference during normal operation, stopping, or starting. 
Restraint assembly shall have a minimum rating of0.44 g based on independent test data. 

Curb Mounted Equipment: Seismic restraints for equipment mounted on vibration 
isolation curbs shall consist of slack stainless steel cables designed to provide 0.44 g 
restraint in the four primary horizontal directions based on independent test data. 

Suspended Equipment: Restraint assembly for suspended equipment, piping, or 
ductwork shall consist of plow steel cable attached to steel thimbles with neoprene sleeve 
all specifically designed for cable service and securely fastened to the equipment or the 
equipment base and the building structure. Cables shall be sized for a force of 0.44 g with 
a minimum safety factor of 2 based upon independent test data. Cables shall be installed to 
prevent excessive seismic motion but not engage during nomial operation, starting or 
stopping. 

6. Testing: Seismic restraint dynamic tests shall be conducted in an independent 
laboratory or under the supervision of an independent registered engineer. The snubber 
assemblies shall be bolted to the test machine as the snubber is nom1ally installed. Test 
reports shall certify that neither the elastomeric nor the snubber body sustained any 
obvious defom1ation after release of load. 

BASES 

Curb Mounted Bases: Curb mounted equipment where vibration isolation is required, 
principally roof top heating, ventilating, and air conditioning equipment, shall be mounted on 
vibration isolation bases that fit over the curb and under the isolated equipment. The extruded 
alunnnmn top and bottom members shall contain cadmimn-plated springs having a 1-inch 
minimum deflection with 50 percent additional travel to solid. Spring. diameters shall be no less 
than 0.8 times the spring height at rated load. Wind resistance shall be provided by means of 
resilient snubbers in the comers with a minimum clearance of 1/4 inch so as not to interfere with 
spring action except in high winds. The weather seal shall consist of continuous closed cell sponge 
materials both above and below the base and a waterproof flexible neoprene connection duct 
joining the outside perimeter of the aluminum members. Foam or other contact seals are 
unacceptable at the spring cavity closure. Caulking shall be kept to a minimum. 

B. Ty1>e I Bases: Type I bases shall be structural steel bases. The bases shall be rectangular in shape 
for all equipment other than centrifugal refrigeration machines and pump bases, which may be 
"T" or "L" shaped. Pump bases for split case pumps shall include supp01ts for suction and discharge 
base ells. All perimeter members shall be beams with a minimum depth equal to 1/10 of the longest 
dimension of the base. Beam depth need not exceed 14 inches provided that the deflection and 
misalignment is kept within acceptable limits as detemnned by the manufacturer. Height saving 
brackets shall be employed in all mounting locations to provide a base clearance of 1 inch. 

C. TYJ>e II Bases: Type II bases shall be steel members used to cradle machines having legs or bases 
that do not require a complete supplementary base. All members shall be sufficiently rigid to 
prevent strains in the equipment. Height saving brackets shall be employed in all mom1ting locations 
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to provide a clearance of 1 inch below the base. 

D. Type III Bases: Type III bases shall be rectangular foundations consisting of concrete filled 
structural steel beam or channel fonns. Bases for split case pumps shall be of sufficient size to 
provide support for suction and discharge base ells. The base depth need not exceed 12 inches 
unless specifically recommended by the base manufacturer or required for mass or rigidity. In 
general, base depth shall be a minimum of 1/12 of the longest dimension of the base but not less 
than 6 inches. Forms shall include, as a minimum, concrete reinforcement consisting of 1/2-inch 
bars or angles welded in place or additional steel as required by structural conditions. Forms shall 
be provided with drilled steel members with sleeves welded below the holes to receive equipment 
anchor bolts where the anchor bolts fail in concrete locations. Height saving brackets shall be 
employed in all mounting locations to maintain a I-inch clearance below the base. 

2.3 VIBRATION ISOLATION MOUNTINGS 

A. Type A Mountings: Type A mountings shall be double deflection neoprene mountings having 
a minimum static deflection of 0.35 inches. All metal surfaces shall be neoprene covered to avoid 
corrosion and shall have friction pads both top and bottom so that they need not be bolted to the floor. 
Bolt holes and anchor bolts shall be provided where required to resist lateral migration. Resilient 
washers and bushings shall be provided to prevent contact between the bolts and the equipment 
support bases. On equipment such as small vent sets, steel rails shall be used above the mountings to 
compensate for the overhang. 

B. Type B Mountings: Type B mountings shall be free-standing spring type isolators laterally stable 
without any housing and complete with 1/4-inch neoprene acoustical friction pads between the 
base and the support. Mountings shall have leveling bolts that must be rigidly bolted to the 
equipment. Spring diameters shall be no less than 0.8 times the compressed height of the spring at 
rated load. Springs shall have a minimum additional travel to solid equal to 50 percent of the rated 
deflection. Mountings shall be hot-dip galvanized steel. 

C. Type C Mountings: Type C mountings shall be Type B mountings with a housing having 
vertical lin1it stops to prevent spring extension when weight is removed. Type C mountings shall be 
provided for equipment with operating weight different from the installed weight, s11ch as chillers and 
boilers, and equipment exposed to the wind, such as cooling towers. The housing shall serve as 
blocking during erection and shall be located between the supporting steel and roof or the grillage 
and dwmage as indicated. The installed and operating heights shall be the same. A minimum 
clearance of 1/2 inch shall be maintained around restraining bolts and between the housing and the 
spring to prevent interference with the spring action. Limit stops shall be out of contact during 
nonnal operations. Mountings shall be hot-dip galvanized steel. 

D. Type D Mountings: Type D mountings shall be steel hangers which contain a steel spring and a 
0.3-inch deflection neoprene element in series. The neoprene element shall be molded with a rod 
isolation bushing which passes through the hanger box. Spring diameters and hanger box lower 
hole sizes shall be of sufficient size to pennit the hanger rod to swing through a 30 degree arc 
before contacting the hole. Springs shall have a minimum additional travel to solid equal to 50 
percent of the rated deflection. 

E. Type E Mountings: Type E mountings shall be double deflection cork and rubber sandwich pads 
consisting of a high-density cork layer permanently bonded to top and bottom layers of com1gated 
oil-resistant synthetic rubber. The corrugated design shall allow deflection to increase with load 
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and shall form a nonskid surface to resist lateral migration of the equipment. Bolt holes and anchor 
bolts shall be provided where required to resist migration. Resilient washers and bushings shall be 
provided to prevent contact between the bolts and the equipment support bases. 

2.4 MANUFACTURERS 

A. Products of the type indicated shall be manufactured by one of the following ( or equal): 

1. Consolidated Kinetics Corporation 
2. Korfund Dynamics 
3. Mason Industries, Inc. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Vibration isolators and equipment shall be installed m accordance with the 
manufacturer's written instructions. 

B. Flexible connectors shall be provided by the manufacturer of the mechanical equipment item in 
accordance with the recommendations of the vibration isolation system engineer. 

3.2 FIELD INSPECTION 

A The vibration isolation manufacturer, or his qualified representative, shall provide such 
supervision as is necessary to assure correct installation and adjustment of the isolators and seismic 
restraints. Upon completion of the installation and after the system is put into operation, the 
manufacturer or his representative shall make a final inspection and submit his report in writing 
certifying the correctness of installation and compliance with shop drawings. 

** END OF SECTION** 
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SECTION 15100 - VALVES, GENERAL 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing general requirements for valves including epoxy 
coating, installing, adjusting, and testing of valves and where buried valves are indicated, valve 
boxes to grade, with covers, stem extensions, and position indicators. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
perfom1ance of this WORK. 

1. Section 11000 Equipment General Provisions 
2. Section 15000 Piping Components 
3. Section 15101 Valve and Gate Operators 
4. Section 15103 Globe Valves 
5. Section 15104 Butterfly Valves 
6. Section 15105 Check Valves 
7. Section 15 106 Ball Valves 
8. Section 15109 Gate Valves 
9. Section 15110 Plug Valves 
10. Section 15113 Air Release and Vacuum Valves 
11. Section 15114 Pressure Regulating Valves 

1.3 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the cunent editions of the following standards apply to the WORK. 
of this Section: 

ANSI Bl6.1 

ANSIB16.5 

ANSI/ASME Bl.20.1 
ANSI/ASME B31.1 
ASTMA36 
ASTMA48 
.ASTMA 126 

ASTMA536 
ASTMB 61 
ASTMB 62 
ASTM B 148 
ASTMB 584 

ANSI/ A WW A C500 
ANSI/AWWAC502 
ANSI/A WWA C503 
ANSI/A WWA C504 

Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 125, 250, 
and 800 
Pipe Flanges and Flanged Fittings, Steel Nickel Alloy and Other 
Special Alloys 
General Purpose Pipe Threads (Inch) 
Power Piping 
Specification for Structural Steel 
Specification for Gray Iron Castings 
Specification for Gray Iron Castings for Valves, Flanges, and 
Pipe Fittings 
Specification for Ductile Iron Castings 
Specification for Steam or Valve Bronze Castings 
Specification for Composition Bronze or Ounce Metal Castings 
Specification for Aluminum-Bronze Castings 
Specification for Copper Alloy Sand Castings for General 
Applications 
Gate Valves for Water and Sewerage Systems 
Dry-Barrel Fire Hydrants 
Wet-Barrel Fire Hydrants 
Rubber-Seated Butterfly Valves 
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1.4 

A. 

ANSJJAWWA C506 

ANSJJ AWWA C507 

AWWAC508 

ANSI/A WW A C509 
AWWAC550 
SSPC-SP-2 
SSPC-SP-5 

Backflow Prevention Devices - Reduced Pressure Principle and 
Double Check Valve Types 
Ball Valves 6 Inches through 48 Inches 

Swing-Check Valves for Waterworks Service, 2 Inches Through 
24 Inches NPS 
Resilient-Seated Gate Valves for Water and Sewage Systems 
Protective Interior Coatings for Valves and Hydrants 
Hand Tool Cleaning 
White Metal Blast Cleaning 

SHOP DRAWINGS AND SAMPLES 

The following shall be submitted: 

1. Manufacturer's product data including catalogue cuts. 
2. Manufacturer's installation instructions. 
3. Shop drawings showing details and dimensions. 
4. Manufacturer's certification that products comply with the indicated requirements. 
5. Schedule of valves indicating valve identification and location. 
6. Manufacturer's certification that epoxy coatings have been factory tested and comply with 

the indicated requirements. 

1.5 OWNER'S MANUAL 

A The following shall be included in the OWNER'S MANUAL: 

1. Manufacturer's installation and operating instructions. 
2. Manufacturer's maintenance procedures. 
3. List of special tools. 
4. Schedule of valves indicating valve identification and location. 
5. Manufacturer's instructions for short term and long tenn storage. 

1.6 FACTORY TESTING 

A. General: Valves shall be tested in compliance with the A WW A Standards as indicated. Except 
as otherwise indicated, each valve body shall be tested under a test pressure equal to twice its 
design water-working pressure. 

B. Proof-of-Design Tests: The CONTRACTOR shall furnish the CONSTRUCTION MANAGER 
three (3) certified copies of a report from an independent testing laboratory certifying successful 
completion of proof-of-design testing for all valves of sizes IO-inch and larger unless indicated 
otherwise in the specific valve Section. In lieu of testing the valves at an independent testing 
laboratory, proof-of-design testing may be performed at the valve manufacturer's laboratory, but 
must be witnessed by a representative of a qualified independent testing laboratory representative. 
Proof-of-design testing shall have been perfonned on not less than three valves, with all three 
units demonstrating full compliance with the test standards. Failure to satisfactorily complete the 
test shall be deemed sufficient evidence to reject all valves of the proposed malce or 
manufacturer's model number. 

1.7 FIELD TESTING 

A Testing: Valves shall be field-tested for compliance with the indicated requirements. 
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PART 2 -- PRODUCTS 

2.1 VALVES 

A. General: Shut-off valves, 6-inch and larger, shall have operators with position indicators. 
Where buried, these valves shall be provided with valve boxes and covers containing position 
indicators, and valve extensions. Valves mounted higher than 7 feet above working level shall be 
provided with chain operators. 

B. Valve Flanges: The flanges of valves shall comply with Section 15000. 

C. Protective Coating: Except where otherwise indicated, ferrous surfaces, exclusive of stainless 
steel surfaces, in the water passages of all valves 4-inch and larger, and exterior surfaces of 
submerged valves, shall be epoxy coated conforming to Section 09800. Flange faces of valves 
shall not be epoxy coated. 

D. Valve Otlerators: Where indicated, valves shall include electric operators recommended by the 
manufacturer. Operators of the same type shall be furnished by the same manufacturer. Valve 
operators, regardless of type, shall be installed, adjusted, and tested by the valve manufacturer at 
the manufacturing plant. Except as otherwise indicated, electric, pneumatic, and hydraulic valve 
operators shall comply with Section 15101. 

E. Nuts and Bolts: Nuts and bolts on valve flanges, bodies and supports shall comply with Section 
05500. 

2.2 NAMEPLATES, TOOLS AND SPARE PARTS 

A. Nameplates: Except as otherwise indicated, a label shall be provided on all valves exclusive of 
hose bibbs. The label shall be 1/16-inch plastic or stainless steel, minimum 2 inches by 4 inches 
in size, and shall be pennanently attached to the valve. Tag shall match valve identification 
schedule. 

B. Spare Parts: Two sets of packings, 0-rings, gaskets, discs, seats, and bushings shall be 
furnished with each valve, as applicable. 

PART 3 --EXECUTION 

3 .1 VAL VE INSTALLATION 

A. General: Valves, operating units, stem extensions, valve boxes, and accessories shall be 
installed in accordance with the manufacturer's installation instructions. Valves shall be 
independently supported to prevent stresses on the pipe .. 

B. Access: Valves shall be installed to provide easy access for operation, removal, and maintenance 
and to prevent interferences between valve operators and structural men:ibers or handrails. 

C. Valve Accessories: Where combinations of valves, sensors, switches, and controls are indicated, 
the combinations shall be properly assembled and installed to ensure that systems are accessible 
for maintenance, are compatible with one another and are operating properly. 

** END OF SECTION ** 
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SECTION 15101 - VAL VE AND GATE OPERATORS 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing all shut off and throttling valves with manual and 
power operators as indicated. The CONTRACTOR shall provide the valve and gate operators, 
complete and operable, including all controls, motors, gears, enclosures and other necessary 
appurtenances as indicated. 

B. The WORK also requires that the valve or gate manufacturer accept responsibility for furnishing 
the WORK in this Section but without altering or modifying the CONTRACTOR'S 
responsibilities under the Contract Documents. 

C. The WORK additionally requires that the one manufacturer who accepts the indicated 
responsibilities shall manufacture the valve or gate, as a minimum. 

D. The WORK also includes coordination of design, assembly, testing and installation. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 15100 Valves, General 
2. Section 16050 Basic Electrical Materials and Methods 
3. Section 16460 Electric Motors 

1.3 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. JIC P-1 Pneumatic Standards for Industrial Equipment and General 
Purpose Machine Tools 

2. NEMA ICS-2 Industrial Control Devices, Controllers and Assemblies 

1.4 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted in compliance with Section 15100, Section 16050, and Section 
16460: 

1. Electrical wiring and control diagrams. 

1.5 SERVICES OF MANUFACTURER 

A. Inspection, Startup, and Field Adjustment: An authorized representative of the manufacturer 
shall visit the site for not less than 2 days to furnish the indicated services. 
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B. Instruction of OWNER'S Personnel: The authorized service representative shall also furnish 
the indicated services for instruction of OWNER'S personnel for not less than 2 days. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. General: Unless otherwise indicated, all shut-off and throttling valves, and externally-actuated 
valves and gates, shall be provided with manual or power operators. The CONTRACTOR shall 
furnish all operators complete and operable with mounting hardware, motors, gears, controls, 
wiring, solenoids, handwheels, levers, chains, and extensions, as applicable. All operators shall 
be capable of holding the valve in any intermediate position between fully-open and fully-closed 
without creeping or fluttering. All wires of motor-driven operators shall be identified by unique 
numbers. 

B. Manufacturers: Where indicated, certain valves and gates may be provided with operators 
manufactured by the valve or gate Manufacturer. Where operators are furnished by different 
manufacturers, the CONTRACTOR shall coordinate selection to have the fewest number of 
manufacturers possible. 

C. Materials: All operators shall be current models of the best commercial quality materials and 
liberally-sized for the maximum expected torque. All materials shall be suitable for the 
environment in which the valve or gate is to be installed. 

D. Mounting: All operators shall be securely mounted by means of brackets or hardware specially 
designed and sized for this purpose and of ample strength. The word "open" shall be cast on each 
valve or operator with an arrow indicating the direction to open in the counter-clockwise 
direction. All gear and power operators shall be equipped with position indicators. Where 
possible, manual operators shall be located between 48 and 60 inches above the floor or a 
permanent work platform. 

E. Standard: Unless otherwise indicated and where applicable, all operators shall be in accordance 
with ANSI/ A WW A C 540 - A WW A Standard for Power-Actuating Devices for Valves and 
Sluice Gates. 

F. Functionality: Electric, pneumatic, and hydraulic operators shall be coordinated with power and 
instrumentation equipment indicated elsewhere in the Contract Documents. 

2.2 MANUAL OPERATORS 

A. General: Unless otherwise indicated, all valves and gates shall be furnished with manual 
operators. Valves in sizes up to and including 32 inches shall have direct acting lever or 
handwheel operators of the Manufacturer's best standard design. Larger valves and gates shall 
have gear-assisted manual operators, with an operating pull of maximum 60 pounds on the rim of 
the handwheel. All buried and submerged gear-assisted valves, all gates, all gear-assisted valves 
for pressures higher than 250 psi, all valves 30 inches in diameter and larger, and where so 
indicated, shall have worm-gear operators, hermetically-sealed and grease-packed, where buried 
or submerged. All other valves 4 inches to 24 inches in diameter may have traveling-nut 
operators, or worm-gear operators as indicated. 

B. Buried Valves: Unless othe1wise indicated, all buried valves shall have extension stems to 
grade, with wrench nuts located within 6 inches of the valve box cover, position indicators, and 
cast-iron or steel pipe extensions with heavy valve boxes with stay-put, hot-dip galvanized 
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covers, and operating keys. Where so indicated, buried valves shall be in cast-iron, concrete, or 
similar valve boxes with covers of ample size to allow operation of the valve operators. Covers 
of valve boxes shall be permanently labeled as requested by the local Utility Company or the 
ENGINEER. Wrench-nuts shall comply with A WW A C 500 -Metal - Seated Gate Valves for 
Water Supply Service, and a minimum of 2 operating keys, or one key per 10 valves, whichever 
is greater, shall be furnished. 

C. Chain 01>erator: Manually-operated valves with the stem located more than 7 feet 6 inches 
above the floor or operating level shall be furnished with chain drives consisting of sprocket-rim 
chain wheels, chain guides, and operating chains, and be provided by the valve Manufacturer. 
The wheel and guide shall be of ductile-iron or cast-iron, and the chain shall be hot-dip 
galvanized steel or stainless steel, extending to 5 feet 6 inches above the operating floor level. 
The valve stem of chain-operated valves shall be extra strong to allow for the extra weight and 
chain pull. For plug valves 8 inches and larger, the actuator shall be provided with a hammer 
blow wheel. Hooks shall be provided for chain storage where chains interfere with pedestrian 
traffic. 

D. Floor Boxes: Hot-dip galvanized cast-iron or steel floor boxes and covers to fit the slab 
thickness shall be provided for all operating nuts in or below concrete slabs. For operating nuts in 
the concrete slab, the cover shall be bronze-bushed. 

E. Adjustable Shaft Valve Boxes: Adjustable shaft valve boxes shall be concrete or cast iron valve 
extension boxes. Box covers on water lines shall be impressed with the letter "W". Gas line 
covers shall be impressed with the letter "G". 

F. Manual Worm-Gear Operator: The operator shall consist of a single or double reduction gear 
unit contained in a weather-proof cast-iron or steel body with cover and minimum 12-inch 
diameter handwheel. The operator shall be capable of 90-degree rotation and shall be equipped 
with travel stops capable of limiting the valve opening and closing. The operator shall consist of 
spur or helical gears and worm-gearing. The spur or helical gears shall be of hardened alloy steel 
and the worm-gear shall be alloy bronze. The worm-gear shaft and the handwheel shaft shall be 
of 17-4 PH or similar stainless steel. All gearing shall be accurately cut with hobbing machines. 
Ball or roller bearings shall be used throughout. Operator output gear changes shall be 
mechanically possible by simply changing the exposed or helical gearset ratio without further 
disassembly of the operator. All gearing shall be designed for a 100 percent overload. 

G. Traveling-Nut 01>erator: The operator shall consist of a traveling-nut with screw (Scotch yoke) 
contained in a weather-proof cast-iron or steel housing with spur gear and minimum 12-inch 
diameter handwheel. The screw shall run in 2 end bearings, and the operator shall be self-locking 
to maintain the valve position under any flow condition. The screw and gear shall be of hardened 
alloy steel or stainless steel, and the nut and bushings shall be of alloy bronze. The bearings and 
gear shall be grease-lubricated by means of grease nipples. All gearing shall be designed for a 
100 percent overload. 

2.3 ELECTRIC MOTOR OPERA TORS 

A. General 

1. Equi1>ment Requirements: Where electric motor operators are indicated, an electric 
motor-actuated valve control unit shall be attached to the actuating mechanism housing 
by means of a flanged motor adaptor piece. 

2. Gearing: The motor operator shall include the motor, reduction gearing, reversing 
starter, torque switches, and limit switches in a weather-proof NEMA 4x assembly. The 
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operator shall be a single or double reduction unit consisting of spur or helical gears and 
worm-gearing. The spur or helical gears shall be of hardened alloy steel and the worm­
gear shall be alloy bronze. All gearing shall be accurately cut with hobbing machines. 
All power gearing shall be grease- or oil-lubricated in a sealed housing. Ball or roller 
bearings shall be used throughout. Operator output speed changes shall be mechanically 
possible by simply removing the motor and changing the exposed or helical gearset ratio 
without further disassembly of the electric operator. 

3. Starting Device: Except for modulating valves, the unit shall be so designed that a 
hrumner blow is imparted to the stem nut when opening a closed valve or dosing an open 
valve. The device should allow free movement at the stem nut before imparting the 
hammer blow. The operator motor must attain full speed before stem load is 
encountered. 

4. Switches and Wiring: Travel in the opening and closing directions shall be governed by 
a switch responsive to mechanical torque developed in seating the valve, or by an 
obstruction met in opening or closing the valve, or by an on-board microprocessor. The 
torque switch shall be adjustable and shall function without auxiliary relays or devices, or 
it shall be adjustable in one-percent increments, sensed by a pulse-counter which receives 
15 pulses per rotation of the unit. The geared limit switches shall be of the open type and 
shall be actuated by a rotor cam with 4 contacts to each cam or gear train. The operator 
shall have a number of gear trains as required to produce the operation indicated. The 
operator shall be wired in accordance with the schematic diagram. All wiring for 
external connections shall be connected to marked terminals. One I-inch and one 1-1/4-
inch conduit col1llection shall be provided in the enclosing case. A calibration tag shall 
be mounted near each switch correlating the dial setting to the unit output torque. 
Position limit switches and associated gearing shall be an integral part of the valve 
operator. To provide the best possible accuracy and repeatability, limit-switch gearing 
shall be of the "counting" intermittent type, made of stainless steel, grease-lubricated, and 
enclosed in its own gearcase to prevent dirt and foreign matter from entering the gear 
train. Switches shall not be subject to breakage or slippage due to over-travel. 
Traveling-nuts, cams, or microswitch tripping mechanisms shall not he used. Limit­
switches shall be of the heavy-duty open contact type with rotary wiping action. 

5. Handwheel: A permanently-attached handwheel shall be provided. for emergency 
manual operation. The handwheel shall not rotate during electrical operation. The 
maximum torque required on the handwheel under the most adverse conditions shall not 
exceed 60 lb-ft, and the maximum force required on the rim of the handwheel shall not 
exceed 60 lb. An arrow and either the word "open" or "close"' shall be cast or 
permanently affixed on the handwheel to indicate the appropriate direction to turn the 
handwheel. 

6. Motor: The motor shall be of the totally-enclosed, non-ventilated, high-starting torque, 
low-starting cun-ent type for full voltage starting. It shall be suitable for operation on 
480-volt, 3-phase, 60-Hz current, and have Class F insulation and a motor frame with all 
dimensions in accordance with the latest revised NEMA MG Standards. The observed 
temperature rise by thern1ometer shall not exceed 55 degrees C above an ambient 
temperature of 40 degrees C when operating continuously for 15 minutes under full rated 
load. With a line voltage ranging between 10 percent above to 10 percent below the rated 
voltage, the motor shall develop full rated torque continuously for 15 minutes without 
causing the thermal contact protective devices imbedded in the motor ·windings to trip or 
the starter overloads to drop-out. All bearings shall be of the ball type and thrust bearings 
shall be provided where necessary. All bearings shall be provided with suitable seals to 
confine the lubricant and prevent the entrance of dirt and dust. Motor conduit 
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connections shall be watertight. Motor construction shall incorporate the use of stator 
and rotor as independent components from the valve operation such that the failure of 
either item shall not require operator disassembly or gearing replacement. The motor 
shall be furnished with a space heater suitable for operation on 120-volt, single-phase, 
60-Hz circuit unless the entire operator is an hermetically-sealed, non-breathing design 
with a separately sealed temrinal compartment which prevents moisture intrusion. 

B. Electric Motor Operators (AC Reversing Control Type) 

I. General: Where indicated, electric motor operators shall be the AC reversing type 
complete with local control station with open/close and local/remote selector switches. 

2. Operator Appurtenances: The operator for each valve shall be supplied with open and 
close status lights; open, close and lock-out-stop push-buttons, and all other devices 
indicated. 

3. Starter: The starter shall be suitably sized amperage rated reversing starter with its coils 
rated for operation on 120-volt, I-phase, 60-Hz current. A control power transformer 
shall be included to provide a 120-volt source, unless otherwise indicated. The starter 
shall be equipped with 3 overload relays of the automatic reset type. Its control circuit 
shall be wired as indicated. The integral weatherproof compartment shall contain a 
suitably sized 120-volt ac, single-phase, 60-Hz space heater to prevent moisture 
condensation on electrical components. 

C. Electric Motor Operators (AC Modulating Control Type) 

1. General: Where indicated, modulating electric motor operators shall be the ac 
modulating type complete with a local control station with open/close/auto/hold 
functions. 

2. Control Module: The control module shall be of the electronic solid-state ac type with 
proportional pulse output to control the speed of the motor. 

3. Starter: The operator shall control a solid-state reversing starter designed for minimum 
susceptibility to power line surges and spikes. The solid-state starter and control module 
shall be rated for continuous modulating applications. Power supply shall be 480-volt, 3-
phase, 60-Hz. 

4. Construction: The control unit shall be microprocessor-based and shall contain an 
analog/digital converter, separate input-output switches, non-volatile random access 
memory for storage of calibration parameters and push-button calibration elements for 
field-setup. Potentiometer adjustments shall contain a PID control function internally. In 
addition, the controller shall contain as standard feature a loss of command signal 
protection selectable to lock in last or lock in pre-set valve position and a valve position 
output signal in 4-20 mA. As an alternative to the construction requirement, the motor 
shall be capable of modulating at a rate of 600 starts per hour at the 50 percent to 85 
percent travel range of the valve. 

2.4 PNEUMATIC OPERATORS 

A. General: 

l. Controls: Pneumatic cylinder operators shall be provided complete with all necessary 
pneumatic or electro-pneumatic controls for the intended actuation of the valve or gate. 
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2. Lubricators: Where required by the service and type of operator, oil-lubricators shall be 
provided in the air supply to the operator, according to the Manufacturer's instructions. 

3. Air Su1>ply: All pneumatic operators shall be sized for the available air pressure as 
indicated and shall be furnished with isolating valves, adjustable filteNegulators, 
pressure gauges, and condensate drains. The filter elements shall be replaceable 40 
micron units. 

B. Diaphragm Operators 

1. Construction: The operator shall consist of a ductile-iron, aluminum, or carbon steel 
diaphragm housing and stainless steel or carbon steel stem; a ductile-iron or cast-iron yoke 
and spring barrel with carbon steel spring, and Nitrile-covered fabric diaphragm of 
sufficient stTength for the maximum expected torque or force. 

2. Manual Override: Each operator shall be provided with a manual handwheel override, 
top-mounted for linear actuation, and worm-gear mounted with declutchable handwheel for 
rotary actuation. The wonn-gear construction shall be as indicated for manual operators. 

C. Double-Piston Operators 

1. Construction: The operators shall be of the double-acting cylinder type with provision for 
later field conversion to spring-return action. A rack-and-pinion drive shall provide a 90-
degree rotation of the output shaft, which shall be extended to receive a manual override. 
The operator shall be totally enclosed in a hard-anodized aluminum, ductile-iron, cast-iron, 
or steel housing. The cylinders and pistons shall be of hard-anodized aluminum or ductile­
iron or steel, honed, and nickel or chrome-plated, or coated with a permanent dry-film 
lubricant and corrosion inhibitor. The rack, pinion, end caps, and tie-rods shall be of 
hardened carbon steel. The seals and 0-rings shall be Buna N. 

2. Manual Override: Each operator shall be provided with a manual wonn-gear override 
with declutchable handwheel. The worm-gear construction shall be as indicated for manual 
operators. 

D. Scotch-Yoke Piston Operators 

1. Construction: The operator shall be of the double-acting cylinder type with provision for 
later field conversion to spring-return action. The operator may be of the single- or double­
cylinder design. A scotch-yoke drive shall provide a 90-degree rotation of the output shaft, 
which shall be extended to receive a manual override. The unit shall be totally enclosed in 
a hard-anodized aluminum, ductile-iron, cast-iron, or steel housing. The cylinders and 
pistons shall be of hard-anodized aluminum, cast-iron, ductile-iron, or steel, honed and 
nickel- or chrome-plated, or coated with a permanent dry-film lubricant and corrosion 
inhibitor. The piston rod shall be of hard chrome- or nickel-plated steel. The tie-rods shall 
be of hardened carbon steel, and the seals and 0-rings ofBuna N. 

2. Manual Override: Each operator shall be provided with a manual wom1-gear operator 
override with declutchable handwheel. The worm-gear construction shall be as indicated 
for manual operators. 

2.5 (NOT USED) 

2.6 MANUFACTURERS 
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A. Products shall be from the following manufacturers, or equal. 

1. Valve Boxes 

Brooks 3RT 
Christie GS 
Empire 72 

2. AC Reversing Control Type Operators 

EIM 
Keystone 
Limitorque 
Rotork 

3. AC Modulating Control Type Operators 

EIM 
Limitorque Corporation 
Rotork 

4. DC Modulating Control Type Operators 

EIM "Futronic - III" 
Limitorque Corporation, "Modutronic - 10" 

5. Pneumatic Cylinder Controls 

G.H. Bettis 
Fisher Controls 
Keystone Controls, Inc. 
Miller Fluid Power 
Neles-Jamesbury, Inc. 

Rexroth Corporation 

6. Air Supply Lubricators 

Fisher Controls, Series 67 

7. Diaphragm Operators 

Fisher Corporation 
ITT Engineered Valves 
Neles-Jamesbury, Inc. 

8. Manual Worm-Gear Override 

G.H. Bettis 
Keystone Controls, Inc. 
Neles-Jamesbury, Inc. 

9. Scotch-Yoke Piston Operators 
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G.H. Bettis 
Keystone Controls, Inc. 
Neles-Jamesbury, Inc. 
Rotork Controls, Inc. 

10. Hydraulic Cylinder Operators 

G.H. Bettis 
Miller Fluid Power 
Rexroth Corporation 

11. Power and Control Systems 

G.H. Bettis 
Miller Fluid Power 
Rexroth Corporation 

12. Fluid Power Systems 

R.W. Atkinson Co., Inc. 
Miller Fluid Power 
Parker Hannifin Corporation 
Rexroth Corporation 

PART 3 --EXECUTION 

3.1 GENERAL 

Installation shall be as specified herein. Valve operators shall be located so that they are readily 
accessible for operation and maintenance. Valve operators shall be mounted for unobstructed 
access, but mounting shall not obstruct walkways. Valve operators shall not be mounted where 
shock or vibration will impair their operation. Support systems shall not be attached to handrails, 
process piping, or mechanical equipment. 

3.2 SERVICES OF MANUFACTURER 

A. Field Adjustments 

1. Field representatives of manufacturers of valves or gates with pneumatic, hydraulic, or 
electric operators shall adjust operator controls and limit-switches in the field for the 
required function. 

3.3 INSTALLATION 

A All valve and gate operators and accessories shall be installed in accordance with Section 15100 -
Valves, General. 

- END OF SECTION -
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SECTION 15103 - GLOBE VALVES 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing globe valves. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper pe1formance 
of this WORK. 

1. Section 15100 Valves, General 

1.3 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

Specification for Cupola Malleable Iron 1. 

2. 

ASTMA197 

ATSMA307 Specification for Carbon Steel Bolts and Studs 60,000 psi Tensile 

3. ASTMA563 

4. ASTMB371 

PART 2 -- PRODUCTS 

2.1 GENERAL 

Specification for Carbon and Alloy Steel Nuts 

Specification for Copper-Zinc-Silicon Alloy Rods 

A. Globe valves for isolating and throttling service shall have screwed ends for sizes up to and 
including 2 inches, and 125 lb flanged ends for larger sizes. Unless otherwise indicated, all globe 
valves shall have manual hand wheel actuators. 

2.2 GLOBEVALVES2INCHESANDSMALLER 

A. Globe valves with threaded ends shall have bronze bodies with union bonnets for class 150 rating, 
to the following material specifications or equal: 

1. 

2. 

3. 

Body and bonnet 

Disc 

Disc holder and nut 
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4. 

5. 

6. 

7. 

Handwheel 

Packing 

Packing nut 

Stem 

- Malleable iron 

- Nonasbestos fiber with Teflon 

- Bronze, ASTM B584 

- Copper-silicon bronze, ASTM B371 

2.3 GLOBE VALVES LARGER THAN 2 lNCHES 

A. Globe valves with flanged ends shall have cast iron bodies with flanged bonnet for class 125 rating to 
the following material specifications or equal: 

I. Body - Cast iron, ASTM Al 26, Class B 

2. Bonnet studs and nuts - Steel, ASTM A307 and A563, respectively 

3. Disc - Teflon 

4. Disc holder - Bronze, ASTM B62 

5. Disc nut - Bronze, ASTM B584 

6. Hand wheel - Malleable iron; cast iron above 4 inches 

7. Packing - Nonasbestos fiber with Teflon 

8. Packing gland - Bronze, ASTM B584 

9. Packing gland flange - Malleable iron, ASTM Al 97 

10. Seat ring - Bronze, ASTM B62 

11. Stem - Copper-silicon bronze, ASTM B584 

12. Yoke bonnet - Cast iron, ASTM Al 26, Class B 

13. Yoke bushing - Bronze, ASTM B584 

2.4 MANUFACTURERS 

A. Products of the type indicated shall be manufactured by the following (or equal): 

1. Valves 2 inches and smaller 

Jenkins, Figure 106B 
Stockham, Figure B-22-T 
Walworth, Figure 3095 

2. Valves larger than 2 inches 
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Jenkins, Figure 142C 
Stocld1am, Figure G-514-T 
Walworth, Figure 8914 F 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. Globe valves shall be installed in accordance with Section 15100 and with the manu:fucturer's written 
instructions. 

** END OF SECTION ** 
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SECTION 15104 - BUTTERFLY VALVES 

PART 1 - GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing butter.fly valves with epoxy coating, operators, 
and accessories. 

1.2 RELATED SECTIONS 

A. The WORK of the following Section applies to the WORK of this Section. Other Sections 
of the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 09800 Protective Coating 
2. Section 15100 Valves, General 

1.3 FACTORY TESTING 

A. Valves shall be tested in compliance with AWWA C 504 and Section 15100. 

B. Proof-of-design tests reports shall be submitted in compliance with Section 15100 and A WW A 
C504. 

PART 2-PRODUCTS 

2.1 BUTTERFLY VALVES (AWWA) 

A. General: Butterfly valves shall confonn to ANSI/A WW A C504 class 150B and shall be :flanged, of 
the size and class indicated. Flanged valves shall have 125-lb flanges complying with ANSI 
B.16.5, or 250-lb where so indicated, and shall be short-bodied except as othe1wise indicated. 
Valves shall have independently adjustable open and closed position stops that are adjustable 
under full line pressure. 

1. On valves 30 inches and larger Class 150, the valve port diameter shall not be reduced 
more than 1-1/2 inches of the nominal pipe diameter. 

B. Body: Valve bodies shall be of cast iron per ASTM Al26 Class B unless noted otherwise. 

C. Disc: Discs shall be cast iron per ASTM A48, Class 40C unless noted otherwise. 

D. Seat: The seat shall be of Buna-N and shall be retained within the valve body. Cartridge-type 
valve seats, or valves employing snap rings to retain the mbber seats, will not be acceptable. 

E. Shaft: Shaft material shall be of Type 316 stainless steel. Shaft seals shall be designed for use 
with standard split-V type packing or other approved seals, and the interior passage shall not have 
any excessive obstruct-ions or stops. 

F. Bearings: Valve shaft bearings shall be non-metallic and pennanently lubricated (for valves 20" 
and smaller) and Teflon lined with a non-metallic fiberglass composite backing and shall be 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

943 I Page 



G. 

H. 

pennanently lubricated (for valves 24' and larger). 

Coating: Corrosive ferrous surfaces of valves, 4-inch and larger, which will be in contact with 
water (exclusive of flange faces) shall be epoxy-coated complying with Section 09800. Exterior 
surfaces shall be coated complying with Section 09800 

Manual Operators: 

1. Operators shall conform to ANSI/ A WW A C504. Except as otherwise indicated, manually­
operated butterfly valves shall be equipped with a hand wheel and 2-inch square 
operating nut and position indicator. 

2. Valves 30 inches and larger and submerged or buried valves, shall be equipped with 
worm-gear operators, lubricated and sealed to prevent entiy of dirt or water into the 
operator at a water pressure of 20 feet of head. Screw-type operators shall not be 
installed for valves 30 inches in diameter and larger. Operators shall require a 
minimum of 40 turns to rotate the disc from fully open to fully closed position. 

I. Electric Operators: Electric operators shall comply with Section 15100. 

2.2 BUTTERFLY VALVES FOR AIR AND GAS SERVICE 

A. General: Butterfly valves for air and gas systems shall be designed for this service and meet or 
exceed the design, strength, performance, and testing standards of ANSI/ A WW A C 504. 
Butterfly valves shall be designed for pressures from vacuum to 125 psi, and temperatures from 
minus 40 degrees F to 250 degrees F. 

B. Body: Valve bodies shall be fabricated with cast iron conforming to ASTM Al 26, class B, with 
either wafer, lug, or flanged design, where indicated, and drilled to comply with ANSI B 16.1, 
class 125. 

C. Disc: The disc shall be fabricated with ductile iron conforming ASTM A536 with an edge of monel, 
Type 316 stainless steel, or nickel; it shall be designed with the air-profile or other proper shape. 
Sprayed or plated disc edges are not acceptable. 

D. Seat: The elastomer seat shall be mounted in the valve body. The seat shall be field-replaceable 
without special tools. Except for use with petroleum-based fluids, the seat material shall be 
Ethylene-Propylene- Diene Monomer (EPDM), or other suitable material, to provide a tight shut­
off at the indicated temperatures. The elastomer thickness shall be minimum 1/2-inch, exclusive 
of backing rings, or stiffeners. 

E. Shaft: The valve shaft shall be fabricated with stainless steel, Type 316. 

F. Bearings: Shaft bearings shall be of the self-lubricating corrosion resistant sleeve type. 

G. Packing: Packing shall be of the adjustable or self-adjustable type, suitable for the 
temperature and service conditions. 

H. Operators: Valve operators shall be in accordance with Section 15101 and shall be sized for air 
service applications and designed for 3 years of service. Manual actuators shall allow for positive 
throttling and locking in any position from open to close. 
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2.4 MANUFACTURERS 

A. Butterfly valves shall be manufactured by one of the following (or equal): 

1. A WW A butterfly valves: 

De Zurik 
Corporation 
Herny Pratt 
Company 

2. Butterfly valves designed for air and gas service: the following (or equal): 

De Zurik Corporation 
Keystone Valve -

USA 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Exposed butterfly valves shall be installed to permit removal of valve assembly without 
dismantling the valve or operator. 

B. Installation shall be in accordance with Section 15100. 

** END OF SECTION** 
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SECTION 15105 - CHECK VALVES 

PART 1-GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing check valves of the types and sizes indicated with 
epoxy coating, appurtenances, and accessories. 

1.2 RELATED SECTIONS 

A. The WORK of the following Section applies to the WORK of this Section. Oilier Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

1. Section 15100 - Valves, General 
2. Section 09800 - Protective Coating 

1.3 FACTORY TESTING 

A. Valves shall be tested in compliance with A WWA C506, A WW A C508, and Section 15100. 

B. Proof-of-design tests shall besub111ittedincompliancewithSection 15100forallcheck valves size 10-
inch and larger. 

PART 2 - PRODUCTS 

2.1 SWING CHECK VALVES (3-INCHAND LARGER) 

A. General: Except as otherwise indicated, swing check valves designed for water, sewage, sludge, and 
general service shall be of the outside lever and spring or weight type, complying with AWWA C 508, 
and full-opening; valves shall be designed for a water-working pressure of 150 psi and shall have a 
flanged cover piece designed to provide access to the disc. Corrosive surfaces of valves, 4-inch and 
larger, intended to be in contact with water, shall be epoxy-coated complying with Section 09800. 

B. Body: The valve body and cover shall be fabricated with cast iron conforming to ASTM Al26, with 
flanged ends confonning to ANSI B 16.1, or mechanical joint ends, as indicated. 

C. Disc: The valve disc shall be fabricated of cast iron or ductile iron conforming to ASTM B 62, 
except as otherwise noted. 

D. Seat and Rings: The valve seat and lings shall be fabricated of3 l 6 stainless steel or bronze. 

E. Hinge Pin: The hinge pin shall be fabricated of bronze or 316 stainless steel. 

2.2 SWING CHECK VALVES (2-1/2-INCH AND SMALLER) 

A. General: Swing check valves intended for steam, water, oil, or gas in sizes 2-1/2-inch and s111aller 
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shall be designed for a steam pressure of 150 psi and a cold water pressure of 300 psi. They shall 
have threaded ends and caps. 

B. Body: The valve body and cap shall be fabricated of bronze confo1111ing to ASTM B 61 and with 
threaded ends complying with ANSI/ ASME B 1.20.1. 

C. Disc: Valves designed for steam service shall have bronze discs, and valves designed for cold water, 
oil, and gas service shall have replaceable composition discs. 

D. Hinge Pin: The hinge pins shall be fabricated with bronze or 316 stainless steel. 

2.3 INTERNAL SPRING-LOADED CHECK VALVES (GLOBE STYLE) 

A General: Internal spring-loaded check valves designed for water pumps, compressors, gas, air, and 
steam shall be of the full-flow internal spring-loaded poppet type. The valves shall be designed for a 
water-working pressure of not less than 150 psi unless othe1wise indicated. Corrosive ferrous 
smfaces of valves 4-inch and larger shall be epoxy-coated complying with Section 09800. 

B. Body: Bodies of valves in sizes 3-inch and larger shall be fabricated of cast iron with 125-lb flanged 
ends confonmng to ANSI B 16.1 unless otherwise indicated. Valves shall include positive, 
watertight seal between the removable seat and valve body and the stem guide shall be integrally cast 
with the body or screwed into the body. 

C. Body: Valves smaller than 3 inches shall have bronze bodies suitable for the intended use with 
threaded ends conforming to ANSI/ASME B 1.20.1, suitable for a nrinimum working pressure of 200 
psi, and temperature of 250 degrees F, unless otherwise indicated. 

D. Disc and Stem: The disc and stem of valves in sizes 3-inch and larger shall be fabricated with 
bronze or stainless steel. The stem shall have two-point bearings with the downstream bearing 
fabricated ofbronze or other suitable bushings designed to provide smooth operation. 

E. Disc and Stem: Valves smaller than 3 inches shall have discs and retaining rings of Teflon, Nylon, 
or other suitable material, and stems of bronze, brass, or 316 stainless steel suitable for the intended 
service. 

F. Seat: Valves for general service at temperatures up to 250 degrees F shall have bubble-tight shut-off 
with resilient seats of Buna-N, Teflon, or other suitable material. Valves for steam service and 
temperatures over 250 degrees F shall have metal-to-metal seating of bronze or stainless steel, as 
recommended by the manufacturer for the specific service condition. Resilient seats shall be firmly 
attached to the seating ring by compression-molding or other acceptable method. 

G. Spring: Valves in sizes 3-inch and larger shall have 316 stainless steel springs, and valves 
smaller than 3-inch shall have 316 stainless steel or be1ylliu111 copper springs and be suitable for the 
service. The spring tension of the valves shall be designed for the individual pressure condition 
indicated for each valve. 

2.4 DOUBLE-LEAF CHECK VALVES 

A General: Double-leaf check valves intended for air and gas service and where indicated, shall be of 
the wafer-type designed to fit between ANSI B16.l flanges rated at 125-lb. The check valve leaves 
shall be spring-loaded. Flow from one direction shall cause the valve to open, and upon valve shutoff, 
the spring shall shut the valve leaves before reverse flow starts and at a point of zero velocity, with non­
slam closure. The spring-tension of each valve shall be designed for the individual operating condition. 
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B. Body: The valve body shall be fabricated of cast iron with integrally-cast seat, rated for minimum 
150-lb working pressure at up to 250 degrees F. 

C. Leaves: The leaves shall be of bronze, aluminum bronze, or ductile iron, revolving on stajnless 
steel or monel hinge pins with retainers. 

D. Seat: The valves shall have resilient seats designed for bubble-tight shut-off suitable for 
temperatures up to 250 degrees F without sticking. The seats shall be Buna-N, Viton, or other 
material suitable for the intended purpose. The seat rings shall be frrmly attached to the body or disc by 
compression-molding or proper method. 

E. Springs: The springs shall be of Type 316 stainless steel, or inconel and recommended by the 
manufacturer for use in the service indicated. 

2.5 SLANTING DISC CHECK VALVES 

A. General: Slanting disc check valves intended for water and sewage service shall have a seating 
angle of approximately 55 degrees. Valves shall have replaceable seat rings and disc rings. The water 
passage cross-sectional area shall be equal to the full pipe area. Valves shall have sufficient clearance 
around the pivot pins to pennit free seating of the disc without binding and shall not stick in the 
closed position. Slanting disc check valves shall have position indicators with electrical signal 
switches for indication of disc position where indicated and two flanged connections for attachment 
of dashpots or hydraulic snubbers. The valves shall be designed for a water working pressure of 150 
psi, except as otherwise indicated. 

B. Body: The valve body shall be fabricated with cast iron conforming to ASTM A 48 or A 126, class B, 
with flanged ends confonning to ANSI B 16.1, class 125 unless otherwise indicated. 

C. Disc: The valve disc shall be designed with an "aerofoil" configuration of cast iron or ductile iron, with 
bronze seating face, except that valves 10 inches or smaller shall have solid bronze or aluminum bronze 
discs. Discs shall be partially balanced with a short travel, designed to resist slamming. 

D. Seat Ring: The seat ring shall be fabricated with centrifugally cast bronze, aluminum bronze, or 
stainless steel, with beveled edges, and be firmly clan1ped or screwed into the valve body. 

E. Pins: The pivot pins and bushings shall be fabricated with stainless steel, bronze, or aluminum 
bronze, designed to allow free movement of the disc without binding. 

F. Dash pot: A top mounted hydraulic dashpot shall be provided to control the opening and closing cycle of 
the valve to prevent surge and water hammer. The dashpot shall have two control flow rates: (1) 90 
percent rapid rate and (2) 10 percent slow rate during shutdown and startup. Each rate shall be 
independently adjustable. The dashpot shall be a self-contained oil system separate and 
independent from the water line media. The oil reservoir for the closing cycle shall be stainless steel 
and open to the atmosphere with an air breather cap to prevent oil spillage. The oil reservoir for the 
opening cycle shall be stainless steel and hermetically sealed to contain pressure (air over oil) and be 
equipped with a 3-inch diameter pressure gauge and pneumatic fill valve. 

2.6 PLASTIC BALL CHECK VALVES 

A. General: Plastic ball check valves designed for conosive fluids, in sizes up to 4-inch, shall be used 
for vertical upflow conditions only, unless the valves include spring actions. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E. Technicals (Rev. Aug. 2016) 

948 I Page 



B. Construction: The valve bodies and balls shall be fabricated with polyvinyl chloride (PVC), 
chlorinated polyvinyl chlmide (CPVC), polyvinylidene fluoride (PVDF), or polypropylene (PP) and 
recommended by the manufacturer for the service indicated. Valves shall include unions with socket 
connections, or flanged ends confonning to ANSI Bl6.5, class 150. Seals shall have Viton 0-rings 
and valve design shall minimize possibility of the balls sticking or chattering. Valves shall be 
suitable for a maximum working non-shock pressure of 150 psi at 73 degrees F. 

2.7 PLASTIC SWING CHECK VALVES 

A. General: Plastic swing check valves intended for corrosive fluids, in sizes up to 8 inches, may be 
used for either horizontal or vertical upflow conditions. 

B. Construction: Valve bodies and discs shall be fabricated with PVC, PP, or PVDF and 
recommended by the manufacturer for use in the service indicated. Valves shall have flanged ends 
conforming to ANSI Bl6.5, class 150, and flanged top access covers, and shall be designed for 
positive shut-off at no-flow conditions. Seats and seals shall be EPDM, Teflon, or Viton. PVC valves 
shall be rated for a maximum non-shock working pressure of 150 psi at 73 degrees F for sizes 3-
inch and smaller. For larger sizes and other materials and temperatures the pressure rating will be 
recommended by the manufacturer for use in the service indicated. 

2.8 MAN1JF ACTURERS 

A. Check valves shall be manufactured by the following (or equal): 

1. Swing check valves (3-inch and larger): 

American-Darling Valve Co. 
APCO (Valve and Primer Corp.) 
Kem1edy Valve Mfg. Co. (ITT Grinnell) 
Mueller Company 
Stockham Valves and Fittings 

2. Swing check valves (2-1/2-inch and smaller): 

Milwaukee Valve Company 
Stockham Valves and Fittings 
Wm. Powell Company 

3. Internal spring-loaded check valves (globe-style): 
APCO (Valve and Primer Corp.) 
CPV (Combination Pump Valve Company) 
Miller Valve Co., Inc. 
VAL-MATIC (Valve and Manufacturing Corporation) 

4. Double-leaf check valves: 

APCO (Valve and Primer Corporation) TRW 
Mission Manufacturing Company 
VAL-MA TIC (Valve and Manufacturing Corporation) 
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5. Slanting disk check valves: 

APCO (Valve and Primer Corporation) Crane 
Company 
VAL-MA TIC (Valve and Manufacturing Corporation) 

6. Plastic ball valves: 

ASAHI-AMERICA 
Harrington Industrial Plastics, Inc. 
NIBCO Inc. (Chemtrol) 

7. Plastic swing check valves: 

ASAHI-AMERICA 
Harrington Industrial Plastics, Inc. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Valves shall be installed in accordance with Section 15100. 

** END OF SECTION** 
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SECTION 15106 - BALL VALVES 

PART 1 - GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing manually-operated ball valves with epoxy 
coating, operators, and accessories. 

1.2 RELATED SECTIONS 

A. The WORK. of the following Section applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 15100 - Valves, General 

1.3 FACTORY TESTING 

A. Valves shall be tested in compliance with A WW A C507 and Section 15100. 

B. Proof-of-design tests shall be submitted in compliance with Section 15100 for all ball valves 
size 6-inch and larger. 

PART 2 - PRODUCTS 

2.1 BALL VALVES (6-lNCH AND LARGER) 

A. Construction: Except as otherwise indicated, ball valves in sizes 6-inches and larger shall 
comply with ANSI/AWWA C 507, with cast iron, ductile iron, or cast steel bodies, support 
legs or pads, flanged ends, and shall be designed for velocities up to 35 fps, temperatures up to 
125 degrees F, and design pressures of 150 psi. The ball shall be fabricated with cast iron, 
ductile iron, or cast steel, and designed for shaft- or trunnion-mounting, with tight shut-off, 
single or double seat, and full bore. The valves shall be rubber- or metal-seated, with type 316 
stainless steel or monel shafts, and shall include at least one thrust bearing. Ferrous surfaces of 
valves 6-inches and larger, that will be in contact with water, shall be epoxy-coated confonning 
to Section 09800. 

B. Operators: Except as otherwise indicated, ball valves shall have manual operators with hand 
wheel, position indicator, and 2-inch square operating nut. Operators for buried valves and for 
power operated valves shall comply with Section 15101. 

2.2 BALL VALVES (4-INCHAND SMALLER) 

A. General Requirements: Except as otherwise indicated, ball valves in sizes up to 4 inches shall 
have manual operators with lever or handwheel. Ferrous surfaces of valves where contact with 
water is indicated shall be epoxy-coated confonning to Section 09800. 

B. Body: Ball valves up to 1-1/2 inches in size shall have bronze or forged brass 2- or 3-piece 
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bodies with ends threaded and shall be designed ·for a pressure rating of not less than 300 psi. 
Valves 2- inch to 4-inch in size shall have bronze forged brass or steel 2-or 3-piece bodies with 
flanged ends and shall be designed for a pressure rating of 150 psi. 

C. Balls: The balls shall be fabricated of solid brass, chrome plated bronze, or Type 316 stainless 
steel, with full openings. 

D. Stems: The valve stems shall be of the blow-out proof design, and fabricated of bronze or Type 
316 stainless steel and shall include reinforced Teflon seals. 

E. Seats: The valve seats shall be of Teflon or Buna-N. 

2.3 PLASTIC BALL VALVES 

A. General Requirements: Plastic ball valves designed for use with corrosive fluids shall 
be fabricated of polyvinyl chloride (PVC), chlorinated polyvinyl chloride (CPVC), or 
polyvinylidene fluoride (PVDF), as recommended by the manufacturer for use in the service 
indicated. Valves shall have manual operators except as otherwise indicated. 

B. Construction: Plastic ball valves shall have union ends or flanged ends conforming to ANSI B 
16.5, class 150. Balls shall have full size ports and Teflon seats. Body seals, union 0-ring seals, 
and stem seals shall be Viton. Valves shall be suitable for a maximum working pressure of 150 
psi at 73 degrees F for PVC. 

2.4 MANUFACTURERS 

A. Ball valves shall be manufactured by the following ( or equal): 

1. Ball Valves (6-inch and Larger): 

Grove Valve and Regulator Company 
McNally Pittsburg, Inc. 
Henry Pratt Company 
Willamette Valve, Inc. 

2. Ball Valves (4-inch and Smaller): 

J amesbmy Corporation 
Jenkins Bros. 
Lunkenheimer Flow Control 
Wm. Powell Company 
Worcester Controls 

3. Plastic Ball Valves: 

ASAHI-America, (full port: '12 to 4 inches only) 
G F Plastic Systems, Inc., (full port: Yz to 2 inches only) 
NIBCO Inc., (Chemtrol), (full po1t: Yz to 4 inches only) 
Spears, (full port: Yz to 6 inches only) 
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PART 3- EXECUTION 

3.1 GENERAL 

A. Valves shall be installed in accordance with Section 15100. 

** END OF SECTION** 
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SECTION 15109 - GATE VALVES 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing epoxy-coated gate valves. 

1.2 RELATED SECTIONS 

A. The WORK of the following Section applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 15100 Valves, General 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Buried valves shall be of the inside screw type and shall be designed for repacking under line 
pressure. Valves 14-inch and larger installed in vertical pipes with stems horizontal shall be fitted 
with bronze slides, tracks, rollers, and scrapers to assist the travel of the gate assembly. Quick­
opening valves shall have quick opening levers and cams in lieu of handwheel operators. Where 
other operators are indicated, comply with Section 15101. Ferrous surfaces of the valves, 4-inch 
and larger and in contact with water shall be epoxy-coated conforming to Section 09800. 

2.2 METAL-SEATED GATE VALVES (3-INCH AND LARGER) 

A. Double-Disc Type: Metal-seated gate valves for water service shall conform to ANSI/ A WW A C 
500. Valves shall be of the double-disc type with non-rising stern, opening counter-clockwise, 
and provided with a 2-inch square operating nut or handwheel, as indicated, except where 
operators are shown. Valves shall have flanged or mechanical joint ends. 

B. Solid Wedge Type: Gate valves for other than water service shall be of the iron-body, bronze­
mounted, solid wedge type and shall conform to the double-disc type except as otherwise 
indicated. 

2.3 KNIFE GATE VALVES 

A. Knife gate valves shall include raised faces and resilient seats for positive seating. Wetted parts 
shall be constructed of Type 316 stainless steel. Gates shall be finish-ground on both sides and 
shall prevent packing or seat damage. Valves 2 to 4 inches in size shall include cast stainless 
steel bodies; valves 6 to 24 inches in size shall include cast semi-steel bodies with stainless steel 
linings. Valve ends shall be flanged or wafer design, as indicated. Gate guides and jams shall be 
steel. Actuator shall be hand wheel operated. Port design shall be full-flow. 

2.4 RESILIENT-SEATED GATE VALVES (3-INCH AND LARGER) 
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A. Resilient-seated gate valves conforming to ANSI/ A WW A C509 may be provided, in lieu of 
metal-seated double disc or solid disc gate valves. Resilient-seated gate valves shall have cast 
iron bodies with flanged, bell, or mechanical joint ends, rubber-coated cast iron disc, flanged 
bonnet, bronze stem, 0-ring seals, and operators with hand wheel or square nut except as 
otherwise indicated. 

2.5 GATE VALVES (SMALLER THAN3-INCH) 

A. Construction: Gate valves, smaller than 3 inches, shall be heavy duty type for industrial service, 
with threaded or soldered ends. The bodies shall have threaded tops or union bonnets, fabricated 
of bronze conforming to ASTM B-62, with bronze stems, solid wedges, metal hand wheels, and 
Teflon-impregnated packing. Buried valves shall have non-rising stems. Exposed valves (above 
ground) shall have rising stems. Valves shall have a minimum pressure rating of 125 psi steam, 
or 200 psi cold water except as otherwise indicated. 

2.6 MANUFACTURERS 

A. Products of the type or size indicated shall be manufactured by one of the following (or equal): 

1. Metal seated gate valves (3-inch and larger): 

American-Darling Valve Co. 
Clow Corporation 
Kennedy Valve Mfg. Co. (ITT Grinnell) 
Milwaukee Valve Company 
Mueller Company 
Stockham Valves and Fittings 

2. Knife gate valves: 

DeZurik Corporation 
Fabri-Valves 
Kennedy Valve Mfg. Co., (ITT Grinnell) 
Rovang, Inc. 

3. Resilient-seated gate valves: 

A-C Valves, Inc. 
Clow Corporation 
Kennedy Valve Mfg. Co., (ITT Grinnell) 
Mueller Company 
Stockham Valves and Fittings 

4. Gate valves (smaller than 3-inch) 
Crane Company 
Milwaukee Valve Company 
Wm. Powell Company 
Stockham Valves and Fittings 

PART 3 -- EXECUTION 
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3 .1 INSTALLATION 

A. Gate valves shall be installed in accordance with Section 15100. 

** END OF SECTION** 
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SECTION 15110-PLUG VALVES 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing plug valves with operators, protective coatings, 
and lubricating guns. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 09800 Protective Coating 
2. Section 15100 Valves, General 

1.3 FACTORY TESTING 

A. Product Testing: Products shall be tested at the factory for compliance with the indicated 
requirements and as follows: 

1. An independent testing laboratory shall conduct proof-of-design testing on valves 12-inch 
diameter and greater in accordance with AWWA C 504, Section 5, except that where the 
word "disc" appears in the standard, it is understood to mean "plug." 

B. Witnesses: The OWNER and the CONSTRUCTION MANAGER (at the option of either) 
reserve the right to witness factory tests. 

C. Results: Proof-of-design test results shall be submitted in compliance with Section 15100. 

PART 2 -- PRODUCTS 

2.1 LUBRICATED PLUG VALVES 

A. Equipment Requirements: Lubricated plug valves shall be of the tapered-plug type, worm-gear 
operated for sizes 4-inch and larger, with flanged ends and lever-operated for sizes 2-1/2-inch and 
smaller, with threaded ends, except as otherwise indicated. Valve bodies and plugs shall be 
fabricated of cast iron. Where not otherwise indicated, valve components shall be designed and 
fabricated to resist corrosion and wear due to friction and shall be recommended by the 
manufacturer for use in the service indicated. 

B. Surface Coating: Surfaces of the plugs shall be coated with a dry film lubricant (polyfluoride or 
equal) permanently bonded to the surfaces. Ferrous surfaces of valves, 4-inch and larger, in 
contact with process fluid, shall be epoxy-coated conforming to Section 09800. 

C. Internal Sealants: Valves shall include fittings designed to pcm1it application of a sealant 
through a check valve in the stem, or through a stainless steel tube for wonn-gear operated valves. 
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The design shall include ducts or grooves to ensure maintenance of a closed pressurized sealant 
system between contact surfaces of moving parts. Plugs shall be held toward seats by factory­
adjusted gland assemblies set for proper sealing and operating torque. Gland assemblies shall be 
adjustable from the valve exteriors utilizing either spring washers or gland deflection to allow 
plug unseating when pressurized sealant is injected. 

D. Valve Bodies and Plugs: Valve bodies and plugs shall have smoothly fmished water passages 
free from sharp corners when plugs are in the wide-open position. Valves for grit slurry service 
shall have stainless steel balancing springs and shall have a minimum port area of at least 89 
percent of the connected piping area in the open position. Worm-gear operators shall be enclosed 
in watertight and dust-tight grease-packed cases, with position indicators. Valves, of sizes up to 
and including 24-inch, shall be designed for a minimum water-working pressure of 150 psi and 
larger valves shall be designed for a minimum water-working pressure of 120 psi except as 
otherwise indicated. 

E. Lubricating Guns: The WORK includes manual lubricating guns for lubricated plug valves in 
sizes up to 6 inches and for larger valves, pneumatically operated lubricating guns. The guns 
shall be manufactured by the valve manufacturer and shall be equipped with flexible connectors, 
pressure gauges, and safety valves, with operating instructions, furnished in labeled tool boxes. 
Two lubricating guns of each type shall be provided. 

2.1 ECCENTRIC PLUG VALVES 

A. Equipment Requirements: Eccentric plug valves shall be of the non-lubricated eccentric type 
with cast iron bodies, resilient faced plugs, or shall include replaceable, resilient seat in the body. 
Except as otherwise indicated, all valves for sizes 4-inch and larger shall have wonn gear 
operators, nickel or stainless steel seats, and ANSI 125 psi flanged or grooved ends. Valves 2-1/2 
inches and smaller shall have operating levers, nickel or stainless steel seats, and threaded ends 
with resilient facing suitable for the intended service. Submerged and buried valves shall be 
equipped with worm-gear operators, lubricated and sealed to prevent entry of dirt and water into 
the operator. Shaft bearings shall be stainless steel furnished with permanently-lubricated bearing 
surfaces. Operators shall clearly indicate valve position. Valves up to and including 20 inches in 
size shall have an unobstructed port area of not less than 80 percent of full pipe area, and not less 
than 70 percent for larger valves. Eccentric plug valves shall have a pressure rating of not less 
than 150 psi water, oil, or gas (WOG) service and bubble-tight shut-off. 

B. Surface Coating: Ferrous surfaces of valves 4 inches and larger in contact with process fluid 
shall be epoxy-coated conforming to Section 09800. 

2.2 MANUFACTURERS 

A. Products of the type or model (if any) indicated shall be manufactured by one of the following ( or 
equal): 

1. Lubricated Plug Valves (General Service): 

Wm. Powell Company 
Nordstrom Valves, Inc. 
SerckAudco 
Worcester Controls 
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2. Eccentric Plug Valves: 

DeZurik Corporation 
Keystone, Drum-Owens, (Homestead) 
Victualic Company of America 

3. Lubricated Plug Valves (For Grit Slurry Service): 

Nordstrom Valves, Inc., (Model 50169) 
Serck Audco Valves, (Model MRW 133 GGS) 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. General: Valves shall be installed in accordance with Section 15100. 

B. Eccentric Plug Valves: Except as othe1wise indicated, the installation of eccentric plug valves 
in sewage, sludge, or other liquid systems containing solids, silt, or fine sand shall comply with 
the following: 

1. Valves shall be installed with the stem in the horizontal position. 

2. In horizontal piping, the plug shall swing upwards when opening to permit flushing out 
of solids. 

3. The flow direction through the installed valve shall be such that the valve body cam1ot 
fill up with incoming solids when the valve is closed. 

4. Valves where closure for extended periods is indicated (stand-by, bypass, or drain 
lines), and valves where reversed flow is indicated (higher pressure on downstream side 
forcing the plug away from its seat) shall include worm gear operators for sizes 4 inches 
and larger. 

** END OF SECTION ** 
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SECTION 15113 - AIR RELEASE AND VACUUM VALVES 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing air release and vacuum valves as indicated, 
complete and operable, including accessories and drain connections. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

1. Section 15100 Valves, General 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Air and Vacuum Valves: Air and vacuum valves shall be capable of venting sufficient 
quantities of air as determined by the manufacturer's approved sizing methods, while pipelines are 
being filled and allowing air to re-enter while pipelines are being drained. They shall be of the size 
indicated, with flanged or screwed ends to match piping. Bodies shall be of high- strength cast iron. 
The float, seat, and all moving parts shall be constructed of Type 316 stainless steel. Seat 
washers and gaskets shall be of a material insuring water tightness with a minimum of maintenance. 
Valves shall be designed for minimum 150 psi water-working pressure, unless otherwise indicated. 

B. Air-Release Valves: Air-release valves shall vent accumulating air while system is in service 
and under pressure and be of the size indicated and shall meet the same general requires as 
specified for air and vacuum valves except that the vacuum feature will not be required. They 
shall be designed for a minimum water-working pressure of 150 psi, unless otherwise indicated. 

C. Combination Air Valves: Combination air valves shall combine the characteristics of air and 
vacuum valves and air release valves by exhausting accumulated air in systems under pressure and 
releasing or re-admitting sufficient quantities of air, as determined by the manufacturer's approved 
sizing methods, while a system is being filled or drained, respectively. They shall have the same 
general requirements as specified for air and vacuum valves. 

D. Sewage Air Release Valves: Sewage air release valves shall vent accumulating gases during 
system operation. They shall have long float stems and bodies to minimize clogging. The same 
general requirements shall apply as specified for air and vacuum valves. Each sewage air release 
valve shall be furnished with the following backwash accessories, fully assembled on the valve: 

1. h1let shut-off valve 
2. Blow-off valve 
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3. Clear water inlet valve 
4. Rubber supply hose 
5. Quick discol1llect couplings 

2.2 MANUFACTURERS 

A Products shall be manufactured by one of the following (or equal): 

1. APCO (Valve and Primer Corporation) 
2. Crispin (Multiplex Manufacturing Company) 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. Air release and vacuum valves shall be installed at high points in piping systems and where 
indicated. 

B. All valves shall be installed in accordance with the manufacturer's printed recommendations. 

C. All air and vacuum release valves shall have piped outlets to the nearest acceptable drain, finnly 
supported, and installed in such a way as to avoid splashing and wetting of floors. 

** END OF SECTION** 
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SECTION 15114- PRESSURE REGULATING VALVES 

PART 1-- GENERAL 

L 1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing pressure regulating valves indicated, complete and 
operable, with all accessories. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section l 5100 Valves, General 

PART 2--PRODUCTS 

2.1 PRESSURE REGULATING VALVES (1-1/2 INCHES AND SMALLER) 

A. General: Small air and water pressure regulating valves shall be of the spring-loaded 
diaphragm type with a minimum pressure rating of 250 psi, with bronze body, nickel alloy or Type 
316 stainless steel seat, and threaded ends. Each valve shall be furnished with built-in or 
separate 316 stainless steel strainer and union ends. 

2.2 WATER PRESSURE REGULATING VALVES (LARGER THAN 1-1/2 INCHES) 

A. General: Large water pressure regulating valves shall be of the piston-1ype or diaphragm-
actuated globe type, with cast iron body and stainless steel trim. Unless otherwise indicated, the 
valves shall have a pressure rating of not less than 150 psi, shall have 125-lb flanges, and shall have 
an adjustable downstream pressure range with a downstream setting as required. 

2.3 MANUFACTURERS 

A. Products shall be manufactured by one of the following (or equal): 

l. Small pressure regulating valves: 

A.W. Cash Valve Mfg. Corp. 
Watts Regulator Company 
Wilkins Regulator (A Division of Zurn Industries) 

2. Large pressure regulating valves: 

Cla-Val Company 
Golden-Anderson Valve Division (GA Industries, Inc.) 
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Watts Regulator Company 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. Pressure regulating valves shall be installed in accordance with the manufacturer's written 
instructions. 

** END OF SECTION** 
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SECTION 15115 - MISCELLANEOUS VALVES 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing miscellaneous valves as indicated, complete and 
operable, including accessories and operators. 

RELATED SECTIONS 1.2 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

1. Section 15100 Valves, General 

PART 2 -- PRODUCTS 

2.1 BACKFLOW PREVENTER VALVES 

A General: Backflow preventers shall work on the reduced pressure principle. They shall consist 
of 2 spring-loaded check valves, automatic differential pressure relief valve, drain valves, shut­
off valves as well as test ports at each pressure chamber. The body material shall be bronze or 
cast iron for a working pressure of not less than 150 psi, with bronze or stainless steel trim. Drain 
lines with air gaps shall be provided. 

2.2 SEWAGE SURGE RELIEF VALVES 

A 01lerating Requirements: The valve shall open immediately when the system pressure exceeds 
the load setting 50 psi of the counterweights and shall close slowly at an adjustable speed upon return 
of system pressure to n01n1al. 

B. Valve Body: Sewage surge relief valves shall be constructed of a heavy cast-iron or cast- steel 
body with a welded steel disc having rubber seating face, a 11on-co1Tosive shaft for attachment of 
counterweight arms and lever, and complete non-conosive cushion chamber. 

C. Cushion Chamber: The cushion chamber shall be attached to the side of the valve body 
externally and so constructed with a piston operating in a chamber that will effectively pennit the 
valve to be operated without any hmmnering action. The cushioning shall be by oil stored in an oil 
reservoir attached by piping and fittings to the cushion chamber. The cushion chamber shall be 
so arranged that the closing speed will be adjustable to meet the service requirements. 

2.3 TEMPERATURE AND PRESSURE RELIEF VALVES 

A Valve Construction: Temperature and pressure relief valves for cold and hot water, steam, and air 
service, unless otherwise indicated, shall have a minimum pressure rating of250 psi, bronze, steel, or 
stainless steel bodies, adjustable spring action, screwed or flanged connections, and trim to suit 
individual applications. They shall be set for each specific condition. 
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2.4 CORPORATION STOPS 

A. Unless otherwise indicated, corporation stops shall be made of solid brass for key operation, with 
screwed ends with cmporation thread or ironpipe thread, as required. 

2.5 PINCH VALVES 

A. Pinch valves shall be of the manually, electrically, pneumatically or hydraulically operated type, as 
indicated. The valves shall have flanged, split cast iron bodies with ANSI Class 125 lb rating, 
unless otherwise indicated. The sleeves shall be of the best elastomer reco1m11ended for the specific 
application. 

1. Pinch check valves for in-line service shall have split cast iron bodies with ANSI Class 125 
lb flanged ends and elastomer sleeves best suited for the application. Check valves for end-of­
line service shall be of all elastomer construction with single flanges. 

2.6 MANUFACTURERS 

A. Products of the type or model indicated shall be manufactured by one of the following ( or equal): 

1. Backflow preventer valves 

Cla-Val Company 
Febco 
Hersey Products, Inc. 

2. Sewage surge relief valves 

APCO (Valve and Primer Corporation) 
Golden-Anderson Valve Division (GA Industries, Inc.) 
Empire Specialty Co., Inc. 

3. Temperature and pressure relief valves 

A.W. Cash Valve Mfg. Corp. 
Consolidated (Dresser Industdes Valve Division) 
Watts Regulator Company 

4. Corporation stops 

Ford Meter Box 
Company James Jones 
Company Mueller 
Company 

5. Pinch valves 

Red Valve Company, Inc. RKL 
(Robbins & Myers) 
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PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. 

B. 

C. 

Backflow preventers shall be installed in potable water lines where required by applicable codes 
or regulations, or wherever there is any danger of contamination, and where indicated. 

All valves shall be installed in accordance with the manufacturer's printed recommendations. 

All backflow preventers shall have piped outlets to the nearest acceptable drain, firmly 
supported, and installed in such a way as to avoid splashing and wetting of floors. 

** END OF SECTION ** 
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SECTION 15150 - METERS, GENERAL 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing general requirements for meters and flow 
measurement devices with associated instrumentation and controls designed for indicated 
functions including flow measurement, density determination, and batch metering of water, 
wastewater, chemicals, gases, and sludges. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 11000 Equipment General Provisions 
2. Section 15000 Piping Components 

1.3 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. ISA - S 5.1 

2. ANSI-Bl6.1 

3. ANSI/AWWA C207 

4. ANSI/A WWA C701 

5. ANSI/AWWA C702 

6. AWWAC704 

7. ASTMA 126 

8. ASTMB 61 

9. ANSI/A WW A Cl 10/A21.10 

10. ASMEREPORT 
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Instrumentation 
Symbols and Identification 

Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 
125, 250, and 800 

SteelPipe Flanges for Waterworks Service- Sizes 4 In 
Through 144 In. 

Cold-Water Meters - Turbine Type for Customer Service 

Cold-Water Meters - Compound Type 

Cold-Water Meters - Propeller Type for Main Line 
Applications 

Specification for Gray Iron Castings for Valves, Flanges, 
and Pipe Fittings 

Specification for Steam or Valve Bronze Castings 

Ductile-Iron and Gray-Iron Fittings, 3-fa Through 48-In, 
for Water and Other Liquids 

Fluid Meters, Sixth Edition, 1971 

967 I Page 



1.4 SHOP DRAWINGS AND SAMPLES 

1. Manufacturer's product data including catalogue cuts. 
2. Shop drawings showing details and dimensions. 
3. List of special tools. 
4. Schedule of meter identifications and locations. 

1.5 OWNER'S MANUAL 

A The following shall be included in the OWNER'S MANUAL. 

1. Certified performance data including curves showing flow and pressure drop. 
2. Manufacturer's installation instructions. 
3. Manufacturer's maintenance and operating instructions. 
4. Manufacturer's certification that meters comply with published accuracies for the flow 

ranges indicated. 
5. Certification that meters have been field-calibrated, under flow conditions. 

1.6 INSPECTION, TESTING AND ACCURACY 

A Inspection and Testing: The manufacturer shall provide a knowledgeable factory service 
representative to inspect and test meters for proper perforn1ance and installation and field 
calibrate meters under flow conditions. 

B. Accuracy: Except as otherwise indicated, flow meters shall be designed and fabricated for an 
accuracy of plus or minus 2 percent of actual flow throughout the range indicated. Density 
measuring devices shall have an accuracy within plus or minus 2 percent of actual solids content 
over the range indicated. 

1.7 SERVICES OF MANUFACTURER 

A. Inspection, Startup, and Field Adjustment: An authorized service representative of the 
manufacturer shall visit the site for not less than 2 days to furnish the indicated services. 

B. Instruction of OWNER'S Personnel: The authorized service representative shall also furnish 
the indicated services for instruction of the OWNER'S personnel in the operation and 
maintenance of the equipment including step-by-step troubleshooting procedures with necessary 
test equipment for not less than one day. 

PART 2 -- PRODUCTS 

2.1 SPECIAL TOOLS 

A. The WORK includes special tools recommended by the manufacturer and one extra steel spool 
for each size of meter. Spools shall be labeled and shall show meter identification, size and 
service. 
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PART 3-EXECUTION 

3.1 INSTALLATION 

A. Meters shall be installed in accordance with the manufacturer's installation instructions. 

B. Meters shall be installed in easily accessible locations and oriented for ease of reading and 
maintenance, and, where shown, for balancing of flow. Wherever possible, meters shall be 
installed in such a way to comply with the manufacturer's recommendations. Meters, shut-off 
and balancing valves shall be properly supported. In-line meters shall be installed to ensure full­
line flow and not less than the manufacturer's recommended head at all times. 

3.2 TESTING 

A. Equipment shall be prepared for operational use in accordance with manufacturer's instructions 
after field calibration. The OWNER and the CONSTRUCTION MANAGER (at the option of 
either) reserve the right to observe field calibration. 

B. Meters shall be field tested at no less than 3 flow conditions over the total range of capability of 
the equipment. Where applicable, tests shall be conducted in accordance with the Test Code of 
the Standards of the Hydraulic Institute. 

** END OF SECTION ** 
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PART 1 -- GENERAL 

SECTION 15156 - MAGNETIC FLOW 
METERS 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing magnetic flow meters designed and fabricated for 
continuous operation with minimum error due to pipe deposits .. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

I. Section 15150 Meters, General 

1.3 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

l. MIL STD 456662A Calibration System Requirements 

PART 2 -- PRODUCTS 

2.1 MAGNETIC FLOW MEASURING SYSTEMS 

A. Magnetic Flowmeter Systems: Magnetic flowmeter systems shall be of the low frequency 
electromagnetic induction type and produce a DC pulsed signal directly proportional to and linear 
with the liquid flow rate. Complete zero stability shall be an inherent characteristic of the 
flowmeter system. Each magnetic flow metering system shall include a metering tube, signal 
cable, transmitter and flowmeter grounding rings. 

B. Metering Tube: The metering tube shall have the following attributes: 

1. Be constructed of ASTM A 316 stainless steel with flanged connections 

2. Utilize a minimum of2 bullet-nosed, self-cleaning electrodes 

3. Include a liner in confonnance with the manufacturer's reconnnendation for the intended 
service 

4. Have electrodes constructed of materials which are 111 conformance with the 
manufacturer's recommendation for the intended service 

5. Have housing rated for NEMA 6 submergence conditions and be coated with epoxy 
paint 
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C. Ground Rings: Magnetic flow meters shall have 2 grounding rings which are in 
conformance with the manufacturer's bore and material rec01mnendation for the intended service. 
Grounding rings shall be designed to protect and shield from process abrasion the liner edge 
interface at the metering tube end. 

D. Transmitter: The microprocessor-based signal converter/transmitter shall have the following 
attributes: 

1. Utilize DC pulse technique to drive flux-producing coils 

2. Convert DC pulse signal from the tube to a standardized4-20 mA signal into amininmm 
700 ohms 

3. Include a 6 digit LCD display for flowrate, percent of span, and totalizer 

4. Include an operator interface consisting of keypads which respond to English text entry 

5. Feature an integral zero return to provide a consistent zero output signal in response to an 
external dry contact closure 

6. Be capable of measuring flow in both directions 

7. Integral low flow cutoff and zero return 

8. Automatic range change 

9. Programmable parameters including meter size, full scale Q. magnetic field frequency, 
primary constant, time constant 

I 0. Data retention for a minimum of 5 years without line or battery power 

11. Self diagnostics and automatic data checking 

12. Protected terminals and fuses in a separate compartment which isolates field connection 
from electronics 

13. Utilize "Sma1t" technology which employs a hand-held configuration tenninal and outputs a 
digital flow signal superimposed on 4-20 mA signal that complies with the HART 
protocol. 

14. Can tolerate ambient temperature operating limits of-20 to 140 degrees Fahrenheit (-
29 to 60 degrees C) 

E. Signal Cable: Signal cable shall be the manufacturer's standard cable for the intended 
application. 

F. Performance: The flow metering system shall confonn to the following technical 
specifications: Time constant= 0.5 to 1000 seconds; galvanic or optic isolation: Accuracy: 
0.25% of flow rate from 10 to 100% full scale for velocities over 3 fps: Repeatability: 0.25% 
full Scale: Power consumption: 30 watts or less: Power Requirements: 120 VAC, ± 10%: 
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2.3 CALIBRATION 

A. Each flow metering system shall be hydraulically calibrated at a facility which is traceable to the 
National Institute of Standards and Technologies. The calibration procedure shall conform to the 
requirements of MIL-STD-45662A. A real-time computer generated printout of the actual 
calibration data indicating apparent and actual flows at 20 percent, 40 percent, 60 percent, 80 
percent, and 100 percent of the calibrated range shall be submitted to the CONSTRUCTION 
MANAGERatleastthirty(30) days prior to shipment of the meters to the project site. 

2.4 MANUFACTURERS 

A. Meters shall be manufactured by one of the following ( or equal): 

1. Fischer & Porter 

2. Foxboro 

3. Johnson Yokagawa 

4. Krohne 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. Magnetic flow meters shall be installed m accordance with the manufacturer's installation 
instmctions and Section 15150. 

B. Meters shall be properly grounded to the adjacent pipe where indicated to ensure full pipe 
grounding. 

** END OF SECTION** 
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SECTION 15172 - MASS FLOW GAS METERS 

PART 1-- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing thermal dispersion type mass flow meters. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper pe1fonnance of 
this WORK .. 

1. Section 15150 Meters, General 

PART 2--PRODUCTS 

2.1 GENERAL 

A. Operation: The mass flow meters shall be designed to operate continuously on the thermal dispersion 
principle, at flow rates within rated range. 

2.2 CONSTRUCTION 

A. Sensor: The mass flow meter shall be of the single insertion probe type. The insertion probe shall have 
flanged or one-inch screwed connections, to be installed through a packing gland and a ball valve. 
The packing gland shall have a 1-1/4-inch NPT connection, a packing compression collar, and a 
split ring locking collar. The sensor shall sense mass flow and automatically compensate for all 
specific changes in temperature and pressure. The sensor shall consist of two matched platinum 
resistance temperature detector (RTD) elements, one heated and the other passive, sheathed in a gold 
brazed Type 316 stainless steel insertion assembly. The gas flow shall pass directly over 
sheathed elements without the need for a tortuous path. The sensor probe assembly shall be mounted in 
an enclosure, approved for Class 1, Groups C and D hazardous areas. 

B. Characteristics: The meter shall have the following characteristics: 

1. Accuracy 

2. Repeatability 

3. Turndown ratio 

4. Signal output 

5. Power input 

6. Pressure rating (psi) 
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7. 

8. 

9. 

Probe temperature rating 

Accuracy 

Gas :flow velocities 

- minus 50 to plus 330 deg. F (probe)(deg. F) 

plus or minus one percent of full scale 

0.5 to 200 feet per second 

C. Electronics: The electrical components shall be in a NEMA4X Class 1, GroupsCandD explosion­
proof enclosure, with flow indicator and totalizer, Factory Mutual and CSA approved for hazardous 
locations. The electronics shall read flow in SCFM with digital display. The unit shall be adjustable in 
the field for span and zero to narrow the output range. 

D. Materials: All wetted parts of the sensor assembly shall be made of Type 316 stainless steel with 
nickel braze Hastelloy C with gold braze. Electronic enclosures shall be :fiberglass, Type 316 
stainless steel for NEMA 4, or cast iron or aluminum for explosion-proof designations. 

E. Calibrator: The CONTRACTOR shall furnish one calibrator. The calibrator shall plug into the main 
circuit board in lieu of the sensor probe and shall provide simulation of the differential resistance signal 
produced by the flowmeter's sensor. 

2.3 MANUFACTURERS 

A Mass flow meters of the type indicated shall be manufactured by one of the following (or equal): 

1. FCI Fluid Components, Inc., model LT 8 lA 

2. Kurz Instruments, Inc., series 565 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. General: Mass flow meters and equipment shall be installed in accordance with the 
manufacturer's written instructions. 

B. All probes shall be side-mounted in a horizontal or downward flow sloping pipe, with 20 pipe 
diameters of straight approach and 10 pipe diameters of straight pipe downstream. An 
efficient moisture separator shall be installed upstream of the meter. 

** END OF SECTION ** 
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SECTION 15178 - ULTRASONIC LEVEL METERS 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing ultrasonic meters complete with sensor mounting 
hardware and transmitter to measure liquid levels. 

1.2 RELATED SECTIONS 

A The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance of 
this WORK. 

1. Section 13300 Instrumentation and Control 
2. Section 15150 Meters, General 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A Basic Design: The meter shall be a noncontact, ultrasonic echo-time measuring device, suitable for 
120 volt, 60 hertz power supply. It shall consist of a piezoelectric transducer element assembly and 
a remote transmitter unit interconnected by manufacturer-supplied coaxial cable. 

2.2 OPERATION 

A The system shall utilize 1500 volt peak minimum energy level on the transducer and shall be suitable 
for measuring liquid surfaces from 2 to 35 feet below the transducer. The meter shall incorporate a 
reference reflector to provide instantaneous sound velocity compensation and it shall utilize 
microprocessor circuitry to process echo times for elimination of stray echoes and, where indicated, 
to provide linearization functions. 

B. The ultrasonic level meter shall produce a narrow beam angle of not more than 7 degrees total 
included angle. The ultrasonic sensor system shall have temperature compensation circuit1y 
operable over the range of minus 40 degrees C to plus 50 degrees C. The sensor shall be unaffected 
by condensation and, if required, shall be provided with an integral heater. The transmitter shall be 
housed in a NEMA 4X enclosure, have a six digit display for level and "echo-lost" indication, and 
shall produce a 4-20 mA output signal into 800 ohms, maximum The entire system shall be accurate 
within plus or minus 0.1 foot of true liquid level. 

2.3 MOUNTING 

A. The meter shall be provided with flange or pipe mounting accessories as indicated for the particular 
installation conditions. 

2.4 MANUFACTURERS 

A. Products of the type or model indicated shall be manufactured by one of the following ( or equal): 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

975 I Page 



1. TN/Manning 

2. Milltronics, Inc. 

PART 3--EXECUTION 

3.1 INSTALLATION 

A. General: Ultrasonic level meters shall be rigidly mounted approximately 2 feet above 
maximum liquid level and accurately leveled in accordance with the manufacturer's written 
instructions. 

3.2 FIELD TESTING 

A. Field calibration and testing of the meters shall be performed as indicated in Section 13300 for 
Instrumentation and Control. 

** END OF SECTION** 
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SECTION 15250 - PIPE AND EQUIPMENT INSULATION 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing pipe and equipment insulation for cold and hot 
piping, exhausts, flues, and equipment, to prevent heat loss or heat gain and injury to personnel 
upon contact. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
perfon11ance of this WORK. 

1. Section 09800 Protective Coating 
2. Division 2 and 15, as applicable Piping 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the follo·wing codes as 
adopted by the City of San Diego Municipal Code: 

1. Unifon11 Building Code 
2. Uniform Mechanical Code 
3. Uniform Plumbing Code 
4. Unifon11 Fire Code 
5. National Electrical Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the cunent editions of the following apply to the WORK of this 
Section: 

l. Federal Standards: 

FEDSPEC L-P-535E Plastic Sheet (Sheeting) "Plastic Strip" Poly (Vinyl 
Chloride) and Poly (Vinyl Chloride-Vinyl Acetate), Rigid 

FEDSPEC HH-I-558B(3) Insulation, Blocks, Boards, Blankets, Felt Sleeving (Pipe 
and Tube Covering), and Pipe Fitting Covering, Them1al 
(Mineral Fiber, Industrial Type) 

2. Commercial Standards: 

ASTM B 209 Aluminum and Aluminum-Alloy Sheet and Plate 

ASTM C 533 CalciU111 Silicate Block and Pipe Thermal Insulation 

ASTM C 54 7 Specification for Mineral Fiber Preformed Pipe Insulation 
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ASTME84 Test Method for Surface Burning Characteristics of 
Building Materials 

1.5 SHOP DRAWINGS AND SAMPLES 

I. Shop drawings of all thermal insulation, with manufacturer's data on materials, covering, 
jackets, and finish. 

1.6 QUALIFICATIONS 

A. Installer: Authorized installer of manufacturer. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. The CONTRACTOR shall insulate all indicated surfaces. 

B. All components of the insulation, including covering, mastics and adhesives shall have a flame­
spread rating of not over 25, and a smoke development rating of not over 50. Ratings shall be as · 
established by tests in accordance with ASTM E 84 and Federal Specification standards. The 
integrated insulation assemblies shall also confonn to the above specifications. Insulation shall 
be applied in strict accordance with the manufacturer's instructions. 

2.2 BASIC MATERIALS 

A. Standard Insulation: This type of insulation shall be employed for process, cold,-and hot water, 
steam, and condensate piping and equipment with surface temperatures up to 850 degrees F. Pipe 
insulation and jacketing shall be applied to piping where indicated, and shall include fittings, 
flanges and valves. Pipe insulation shall be molded-type pipe covering, made of fibrous glass 
with a minimum k-factor of 0.23 at 75 degrees F mean temperature. Unless otherwise indicated 
the insulation thickness shall be as follows: 

1. Pipe Insulation: 

Hot and cold water (domestic) -
6 inches and smaller 

Hot and chilled water process -
6 inches and smaller 
8 inches and large 

Low pressure steam (50 psi and less) -
8 inches and less 

Condensate, boiler blowdown, and boiler feed -
8 inches and less 

Heated sludge and process piping -
6 inches and smaller 
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8 inches and larger 

Heat traced piping -
3 inches and smaller 
4 inches and larger 

2. Equipment and Tanks: 

Boilers, heaters and manufactured 
equipment -

Heat exchangers, tanks, and vessels -

Minimum Thickness of Insulation 
(inches) 

1-1/2 

l 
1-1/2 

as recommended by 
manufacturer 

3 

B. The insulation shall be oversized for installation over electric heating cable. Insulation shall have 
a factory-applied white fire-retardant vapor-barrier jacket of laaft paper and aluminum foil 
laminated together and reinforced with fiber glass yarn. Fittings and valves shall be covered with 
the same material as the pipe, cut in segments to fit snugly without open spaces, held in place 
with copper wire or cement, and then covered with the same jacketing material as the pipe. 
Insulated fittings adjacent to vapor-barrier insulation shall be sealedwith an acceptable vapor­
barrier cement before installation of the finish jacket. Pipe insulation and vapor-barrier shall be 
continuous through hangers and supports. Insulation shall be coordinated with the pipe hangers 
and supports and where insulation protection shields are provided the top half section of pipe 
insulation at support locations shall be of the same specified density, and the bottom half 
insulation segments provided between the pipe and the insulation protection shields shall have a 
density of not less than 6 lb/cu ft. All insulation shall be covered with smooth aluminum 
weatherproof metal or plastic preformed jacketing with a factory-attached moisture banier. The 
jacket for the fittings shall consist of precision-fonned smooth-sided sections and shall be sized to 
cover and protect the insulated fitting. Each section shall be manufactured from aluminum or 
PVC, in accordance with ASTM B 209 and Federal Standard L-P-535E, and all joints shall be 
sealed with silicon mastic or solvent welding, to provide a continuous air and weathertightjoint. 
Strapping shall be 1/2-inch wide, Type 3003 aluminum or stainless steel. 

C. High Tem11erature Insulation: This type of insulation shall be employed for engine exhaust 
pipes, flues, and similar pipes and equipment with surface temperatures up to 1200 degrees F. 
The entire engine exhat1st system shall be covered with insulation of a non-combustible type and 
enclosed with an aluminum jacket. The high temperature insulation shall consist of 4-inch thick 
calcium silicate or similar pre-molded blocks in accordance with ASTM C 533 and Federal 
Specification HH-I-558B(3) with a minimum k~factor of 0.14, in two layers of 2-inch thickness, 
each, with staggered joints, all applied over a 3/4-inch high metal rib lath, or a 4-in thick, Fibrex 
PBX-MF 1200 pipe insulation, or equal, and held in place with stainless steel banding and 
covered with a 0.016 or 0.020-in aluminum jacket. The i1mer layer shall be suitable for 1200 
degrees F, and the second layer for 1000 degrees F. All bends, voids, joints, fittings and other 
parts of the piping system shall be filled with :insulating cement. 316 Stainless steel lagging with 
prefonned 316 stainless steel :fittings shall be banded to the insulation in a similar fashion as 
specified for standard insulation. Allowance shall be made for thennal expansion. 

2.3 MANUFACTURERS 

A. Insulation of the type indicated shall be manufactured by one of the following (or equal): 
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1. Armstrong World Industries, Inc. 
2. Certain-Teed Corporation 
3. Manville 
4. Owens-Corning Fiberglas Corp. 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. General: All insulation shall be installed by a qualified insulation contractor in strict accordance 
with the manufacturer's recommendations. 

** END OF SECTION** 
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SECTION 15400 - PLUMBING 

PART 1 GENERAL 

1.01 SUMMARY 

A. Section includes: All plumbing, including: 

I. Waste and vent system inside and outside the building including 
connections, new installation, indirect drains, temporary connections, etc .. 

2. Plm11bing fixtures, carriers, supports, trim, accessories, etc .. 

3. Record drawings. 

B. Related work specified elsewhere: 

1. Electrical work. 

2. Concrete work. 

3. Painting. 

4. Structural work. 

5. Landscape sprinkler work. 

6. Air conditioning work, except as noted. 

7. Architectural work. 

1.02 GENERAL REQUIREMENTS 

A. Base bids shall be submitted in accordance with Drawings and Specifications. 
Should the bidder consider substitutions advantageous to the Owner's interest, the 
proposed substitutions shall be included in an alternate to the base bid and the 
price difference indicated for each separate item. 

1.03 SITE INSPECTION 

A. Before submitting bids, each bidder shall familiarize himself with the conditions 
at the site under which he will be required to operate in performing his part of the 
Contract, including verifying all utilities, and stub-outs and no allowances will be 
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made subsequently to the Contractor for any error through negligence in observing 
the site conditions. 

1.04 ORDINANCES, REGULATIONS AND CODES 

A. The installation shall comply with all of the latest applicable ordinances, 
regulations and codes of any governmental agency having jurisdiction, including, 
but not limited to, the State Fire Marshal, Division of Industrial Safety, National 
and California Electric Code, the governing Plumbing, AD.A., Health 
Department and Building Code and the California Energy Conservation 
Commission. 

1. Nothing in these Drawings and Specifications is to be construed to permit 
work in violation thereof. Regulations and codes are to be constrned as 
minimum requirements. 

B. No extras will be pennitted for furnishing items required by the serving utilities 
and local codes but not specified or shown on the Drawings. 

C. Rules and interpretations of the enforcing agencies shall be considered as part of 
the local codes. 

D. The responsibility of the Architect and Engineer to conduct constrnction review of 
the Contractor's performance is not intended to include the adequacy of the 
Contractor's safety measures in, on or near the construction site. 

1.05 PERMITS, FEES AND INSPECTIONS 

A. Obtain and pay for all necessary pemrits, fees, assessments and complementary 
drawings and calculations required by any legally constituted public authorities 
having jurisdiction, unless othe1wise noted. Arrange and pay for any required 
inspections or examinations and deliver certificates of such inspections to the 
Architect and Engineer. 

1.06 DRAWINGS AND SPECIFICATIONS 

A. The Engineer's decision will be final on interpretation of the Drawings and 
Specifications. 

B. The Drawings and Specifications are complementary and any work called for on 
the Drawings and not mentioned in the Specifications, or vice versa, shall be 
pe1fon11ed as though fully set forth in both. 

C. Should there appear an error or discrepancy in or between the Drawings and 
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Specifications, the Contractor shall refer the matter to the Engineer for 
adjustment before proceeding with the work. Should the Contractor proceed with 
the work without so referring the matter, he does so on his own responsibility and 
at his own expense. 

D. Drawings are diagrammatic. 

1.07 SUBMITTALS 

A. Before starting work, the Contractor shall furnish to the Architect six bound sets 
of dimensioned. Shop Drawings and itemized equipment lists, complete in all 
details, which he proposes to install. All items shall be submitted at the same 
time. These submittals will be checked by the Engineer and returned to the 
Contractor within a reasonable length of time after receipt of same by the 
Architect. 

B. Copies, returned to the Contractor will be reviewed with no exceptions talrn~ 
with exceptions noted thereon or will call for resubmittals. The Contractor shall 
make all corrections noted, resubmit if indicated before commencing the work 
involved. 

C. Submittals shall include, but not necessarily be limited to the following: 

1. Access panels. 

2. Hangers and supports. 

3. Insulation. 

4. Pipe and fittings. 

5. Pipe isolators. 

6. Plumbing fixtures, fittings, trin1, drains, etc. 

7. Roof flashing. 

8. Sleeves and escutcheons. 

9. Valves. 

10. Cleanouts. 

D. In the event that the Contractor installs equipment or materials in a manner not 
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acceptable to the Architect and Engineer without having fast submitted shop 
drawings and equipment list for approval, any changes which are required shall be 
made at the Contractor's expense. 

1.08 RECORD DRA WJNGS 

A. Contractor shall obtain from the Architect at the cost of printing, and keep up to 
date, an accurate dimensioned set of reproducible drawings showing all work 
which is installed differently from that shown on the Drawings. This shall include 
location, depth, etc., as referred to approved base datum of all buried or concealed 
lines and equipment. 

B. Contractor shall provide as-built drawings done in Microstation. Version to be 
determined by Owner. Deliver to Owner upon completion of the job. 

1.09 QUALITY OF EQUIPMENT, MATERIALS AND WORKMANSHIP 

A. Unless otherwise specified, all equipment and materials used in the installation 
shall meet ASME, ASTM and IAPMO requirements and shall be new and in 
perfect condition when installed. 

1. All articles provided for the same general purpose or use shall be of the 
same make. All workmanship shall be of the best quality and none but 
competent mechanics skilled in their trades shall be employed. 

2. Furnish the services of a knowledgeable foreman, who shall be constantly 
in charge of the work, together with all necessary journeymen, helpers, and 
laborers required. 

3. All materials shall be installed as recommended by the manufacturer. 

1.10 REVIEW 

A. The Architect, Engineer or Owner's Representative shall have the right to accept 
or reject equipment, materials, workmanship and tests and detennine when the 
Contractor has complied with the requirements herein specified. 

1.11 SELECTION AND ORDERING OF EQUIPMENT AND MATERIALS 

A. Immediately after award of the Contract and review of submittals by the Architect 
and Engineer, the Contractor shall arrange for the purchase and delivery of all 
equipment and materials required, in ample quantities and at the proper time. 
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1.12 LOCATIONS AND ACCESSIBILITY 

A. Install all piping above the ceiling as high as possible. Install all equipment in 
such a manner as to be readily accessible for maintenance and repairs. Install all 
piping ducts and conduit in such a manner as to preserve headroom, avoid 
obstmctions and keep openings and passageways clear. 

B. If changes in the indicated locations or arrangements are required, they shall be 
made by the Contractor without additional charges. 

C. The Contractor shall call the attention of the Architect and Owner's 
Representative to any points of conflict between his Work and that of the trades so 
that the conflict may be properly adjusted before the work is installed. Work 
installed by this Contractor which interferes with work of other trades shall be 
removed and reinstalled at the Contractor's expense when so requested by the 
Architect. It shall be understood that no extras to the Contract will be pe1mitted to 
accomplish the above results. 

D. All Architectural, structural, merchandising, fixture, high wall, air conditioning, 
fire sprinkler and electrical drawings are hereby made a pa1i of these 
specifications and shall be consulted by this Contractor and his work adjusted to 
meet the conditions shown thereon. 

1.13 COORDINATION WITH OTHER TRADES 

A. Contractor shall coordinate the installation of his work with the other trades in the 
interest of obtaining the most practical overall arrangement of equipment, piping, 
conduit and ducts to maintain maximum headroom and accessibility. 

B. Areas of limited clearance shall be laid out to 3/4" = l' scale with all piping, 
lights, ducts, conduits, beams, etc., shown and shall be approved by the Architect, 
Engineer or Owner's Representative prior to installation. 

1.14 VERIFICATION OF EXISTING SERVICES 

A. This Contractor shall verify locations, sizes and invert elevations of all existing 
piping connections prior to trenching and/or installing of piping. Any piping 
installed prior to verifying points of connection shall be done at this Contractor's 
responsibility and expense. 

1.15 GUARANTEES 

A. Contractor shall guarantee all workmanship, equipment and materials, for a period 
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of not less than one year from the date of acceptance of the installation. Should 
any defects occur during this period, the Contractor shall promptly repair or 
replace the defective item at no additional cost to the Owner, including cost of 
labor, based upon n01mal working hours. 

B. Guarantee the complete and perfect operation of the entire system and that all 
apparatus will perform in accordance with the detailed Drawings and 
Specifications. 

C. Guarantee that all equipment or piping shall be supp01ied in such a manner as to 
be free from objectionable vibration and noise. 

1.16 PROTECTION OF EQUIPMENT AND MATERIALS 

A. Contractor shall provide adequate and proper storage facilities for all equipment 
and materials on the site and shall make provisions to protect such equipment and 
materials from damage. 

1.17 CLOSING-IN OF UNINSPECTED WORK 

A. Contractor shall not allow or cause any of the work to be covered up or enclosed 
until it has been inspected, tested and acceptable to the Architect, Engineer or 
Owner's Representative. 

1. Should any of his work be covered up or enclosed before such inspection 
and test, he shall at his own expense uncover the work and after it has been 
inspected, tested and approved, make all repairs with such materials as 
may be necessary to restore all his work and that of the trades to its 
original and proper condition. 

1.18 OPENINGS 

A. Furnish inforn1ation to the other trades on size and location of openings which are 
required in walls, slabs, etc., for piping and equipment. Any additional openings 
or changes to the existing ones shall be provided as acceptable to the Architect. 

1.19 BUILDING FOOTING CLEARANCES 

A. Under no circumstances shall pipes or conduits run through footings. Those 
nmning parallel to footings shall have the minimum clearances as required by 
Code. They shall cross below footings or through sleeves above footings. 
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1.20 DAMAGE BY LEAKS 

A. Contractor shall be responsible for all damage to any part of the premises caused 
by leaks or brealcs in piping, equipment or fixtures furnished and/or installed by 
him for a period of one year from date of acceptance of the work by the Owner. 

1.21 EQUIPMENTLABELS 

A. All equipment furnished and installed under this Section shall be provided with 
the manufacturer's metal identification labels attached to each piece of equipment, 
showing complete perfonnance characteristics, size, model, serial number, etc. 

1.22 EXCAVATION, TRENCHING AND BACKFILLING 

A. All excavating, trenching and backfilling shall be done in conformity with 
General Conditions of the Specifications. Piping shall be installed promptly after 
excavation in order to keep the trenches open as short a time as possible. 

B. Backfill shall be compacted to 95% of original compaction by thoroughly 
tamping. Jetting or flooding of backfill will not be permitted. 

C. Trenches for cast iron pipe shall be excavated to a true gradient so that the entire 
barrel is suppmied on the subgrade. 

D. Any existing underground piping or conduit that is encountered shall be properly 
shored and protected from damage. Active piping shall be left intact and 
undamaged, or relocated and reconnected to the existing system, as directed by the 
Architect. Any damage resulting from the Contractor's operations shall be 
repaired by him at his own expense. 

1.23 MAINTAINING EXISTING SERVICES 

A. The premises at the site will be in use at the time the work of this Contract is in 
progress. Contractor shall conduct his work so as to cause no inconvenience or 
danger to the personnel on the premises. 

B. He shall maintain continuity of service to the existing water, stom1 sewer and 
sanitary sewer systems, except for designated intervals during which connections 
can be made. The scheduling of the shut-down period shall be at a time directed 
by the Architect. 

1.24 SEISMIC DESIGN 
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A. This Contractor shall be responsible for all anchors and connections of plumbing 
work to the building structure, including calculations to prevent damage as a 
result of an earthquake, including manufactured equipment, the connection and 
integrity of shop fabricated and field fabricated materials and equipment. All 
seismic restraints will be subject to the approval of the Department having 
jurisdiction. 

Part 2 PRODUCTS 

2.01 PAINTING 

A. Painting of all piping and miscellaneous metals is included under another section 
of the work, however, all surfaces exposed to the weather which are not factory 
finished shall be painted with one coat of metal primer il11111ediately following 
fabrication. 

2.02 CONCRETE WORK 

A. Concrete work for equipment, pipe anchors, supports, etc., will be provided as 
specified in the Concrete Section of the Specifications. All sleeves, templates, 
anchor bolts and information pertaining to specific requirements shall be provided 
under this Section of the Specifications. 

2.03 PIPE AND VALVE IDENTIFICATION 

A. Exposed piping shall be provided with Seton "Setmark," Westline "Snap-on" or 
Kolbi "Custom" pipe markers, installed in accordance with ANSI Standards and 
as recommended by the Manufacturer. 

B. All valves shall be provided with a 2" brass numbered valve tag with abbreviation 
"Plbg" complete with brass "S" mounting hood. 

C. Provide a typed valve identification list mounted in a Seton metal frame under 
glass, located as directed by the Architect and Engineer. 

2.04 ELECTRICAL WORK 

A. The Plumbing Contractor shall furnish all controls with instructions to make the 
connections, and be responsible for the proper operation of his equipment, unless 
otherwise indicated. 

B. The line voltage electrical work and low voltage conduit when required IS 

specified under the "Electrical Section." 
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2.05 PIPE AND FITTINGS 

A. Waste, vent and soil lines shall be of no-hub cast iron pipe and :fittings and shall 
confom1 to the requirements of CISPI Standard 301, ASTM A-888 or ASTM A-
74 for pipe and fittings or Schedule 40 galvanized steel pipe with cast iron 
screwed drainage type fittings for 2-1/2" and smaller above grade. 

B. Vent lines above ground 2-1/2" and smaller, shall be of no-hub cast iron, soil pipe 
and fittings and shall conform to the requirements of CISPI Standard 301, ASTM 
A-888 or ASTM A-74 or other than urinal vents, may be Schedule 40 galvanized 
steel pipe and cast iron fittings. 

C. Vent lines above grade 3" and larger shall be of no-hub cast iron pipe and fittings 
and shall conform to the requirements of CISPI Standard 301, ASTM A-888 or 
ASTM A-74 for pipe and fittings. 

D. Cold water, industrial cold water and indirect drain line piping shall be type ''L'' 
hard drawn copper tubing, with wrought copper fittings. 

E. Wherever dissimilar pipe is connected, the Contractor shall provide di-electric 
fitting by "Capitol", "Epco", "Wedgeseal", or approved equal. 

F. Install all cast iron pipe and fittings below grade inside 8 mil polyethylene tube 
per AWWA C-105 or ANSIB21.5. 

G. Wrap all underground cold water piping with Conway coating No. 25 factory 
applied coating. All joints to be field wrapped with Johns-Manville VID-20 or 
Scotch wrap No. 51 tape, applied as recommended by the manufacturer. 

H. All pipe and fittings shall be of domestic manufacture. 

2.06 MAKING-UP PIPE 

A. Flanges shall have full faced gaskets. Gaskets shall be selected for service 
intended. 

B. Cast iron pipe joints shall be made up with approved Husky, Clamp-All or M.G. 
no-hub couplings. 

C. All cast iron soil pipe and fittings shall confonn to the cmrent Cast Iron Soil Pipe 
Institute Specifications. 
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D. Copper joints shall be Sil-Fos brazed or soldered with approved lead-free solder. 

2.07 HANGERS AND SUPPORTS 

A. Support horizontal piping with Eleen No. 94, Super Strut No. C-727, Fee & 
Mason No. 201, or Grinnell No. 97, adjustable steel band, pipe hangers and rod 
supports with sway braces at every third hanger. 

B. Steel pipe shall have hangers every 10 feet; except 1 in. and smaller, every 8 feet. 

C. Copper pipe shall have hangers every IO feet except 1-1/2 in. and smaller, eveiy 6 
feet. 

D. Stays on exposed ve1iical piping shall consist of Fee & Mason Fig. 302, or Super 
Strut G744 or equal. 

E. Threaded rod hangers supporting pipes shall be of the following diameters: 

Up to and including 2 in .................... 3/8 in. rod 
2 1/2 in. and 3 in. . . . . . . . . . . . . . . . . . . . ... .. ... . . . . . . 1/2 in. rod 
4 in. and 5 in ................................ , ..... 5/8 in. rod 
6 in ..................................................... 3/4 in. rod 
8 in and 10 in ..................................... 7 /8 in. rod 

F. Under concrete construction, hanger rods shall be hung from Unde1writers' listed 
inserts in f01ms before the concrete is poured. Under steel beams construction 
hanger rods shall be hung from Underwriters' approved beam clamps and 
retaining straps. Under steel decking, piping 2" and smaller, with 3/8" diameter, 
42" long rebar laid across pan webs before topping is poured. All connections to 
structure shall be as acceptable to the Architect. 

G. Cast iron pipe shall have a hanger at the joint of each pipe length. 

H. Suppo1i fmred-in ve1iical piping with wrought iron split pipe clan1ps on floor 
slabs. The size of these clamps shall be in proportion to the size of the pipe they 
are supp01iing and as approved by the Architect and Engineer. 

I. Where ve1iical piping is exposed in the building, supp01is shall be from wrought 
iron clamps suspended from the underside of structure with hanger rods. 

J. Where piping is concealed in walls, supports shall be "Uni-Strut", "Speed-Strut", 
"Super-Strut", "Famet'' channel, or approved equal. 
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K. Where piping is exposed to weather, supports shall be galvanized steel. 

L. Where equipment and/or piping is suspended or free standing, suitable approved 
seismic braces or anchors shall be installed to prevent movement, and as 
acceptable to the Architect. 

M. In no case shall piping come in contact with the building structure. Where pipe 
must come in contact, provide pipe isolators as herein specified. 

2.08 PIPE ISOLATORS 

A. Isolate all pipe hangers or piping supports from hot water, tempered water and 
cold water, piping with Semco "Trisolators," Potter-Roemer "PR-Isolators" or 
Eleen "Isolators." 

2.10 CLEANOUTS 

A. Install cleanouts at all bends, angles and ends of all waste, sewer and stom1 water 
lines as called on the Drawings and as required by local Plumbing Code. All 
cleanouts shall be brought to grade, and in all cases, location shall be approved by 
Engineer and Owner's Representative. Use Teflon tape on all threads. 

B. Cleanouts will not be permissible in carpeted areas. 

C. Cleanout in yard areas shall be : 

I. Josam No. 58860, Smith Fig. 4253, or Zurn Z-1450-8 with Z-1460-15, 
cast iron surface level cleanout with lifting device, bronze plug. 

2. Cleanout in blacktop surface shall be provided with 15" concrete ring 6" 
below surface. 

D. Above ground caulk fenule: Josam 58500, Smith 
No. 4420, or Zurn Z-1440, cast iron ferrule with counter sunk bronze plug. 

E. Wall cleanouts: Josam No. 58790, Smith Fig. 4532, or Zurn ZN-1445-1, cast iron 
tee with countersunk bronze plug and stainless steel access cover. 

F. Cleanouts in finished room floors shall be Josam No. 58330, Smith Fig. 4023-T, 
Wade W-7030 or Zurn ZN-1400-2, cast iron adjustable floor level cleanout with 
round nickel bronze top and bronze plug. 

G. Cleanouts in resilient tile floors shall be Josam No. 58330-12, Smith Fig. 4143-T, 
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Wade W-7030-T or Zurn ZN-1420-6, cast iron adjustable floor level cleanout 
with round nickel bronze top. Top depression to be covered with surrounding 
floor pattern bonded with waterproof adhesive. 

2.11 ACCESS PANELS 

A Provide access panels over all valves and other equipment which is concealed in 
the walls or ceiling of the building. They shall be of a size suitable for the usage 
and maintenance intended, not less than 1211 X 12" and shall be as follows: 

1. Tile, block, and unpainted walls and ceilings: 

a. Karp 214M, Smith Fig. 4762-AKL, Potter-Roemer No. 265, or 
Zurn Z-1460-4, stainless steel with No. 4 fmish, concealed hinged 
type access cover with Allen key lock on door. 

2. Drywall or plaster walls and ceilings: 

a. Walls - Karp 214P, Smith Fig. 4765-AKL, Potter-Roemer No. 
275, or Zurn Z-1460-4, stainless steel with No. 4 finish concealed 
hinge type access cover with Allen key lock and plaster ground. 

b. Ceiling - Drywall ceiling to be accessed by GFRG tapped in access 
doors of appropriate size. 

2.12 PIPE SLEEVES AND PLATES 

A. For frame plastered construction, No. 18 gauge galvanized steel. 

B. For concrete walls and floors, Paramount Mfg. Co. telescopic type, Sperzel 
"Crete Sleeve" or Schedule 40 galvanized pipe. 

C. Sleeves shall be Yz" diameter larger than the pipe or covering. Where fire 
proofing or waterproofing is required the space between pipe and sleeves shall be 
caulked with approved waterproof and/ or fireproof caulking. 

D. Provide chrome plated set screw flanges at all finished floors, walls and ceilings. 

E. Where sleeves are installed in floors or walls with membranes, a Josam No. 
26420, Smith Fig. 1720, or Zurn Z-195-10 or equal membrane clamp shall be 
provided. 
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F. In no case shall any piping come in contact with concrete. This Contractor shall 
provide a dielectric material where piping runs through concrete floors and walls. 

2.13 VALVES 

A. Honeywell/Braukman, Apollo, Watts, Milwaukee, Kell11edy or Stockham, unless 
otherwise noted. All valves of the same type shall be of the same make. Valves 
shall be line size unless Otherwise noted. Valves in copper tubing shall be solder 
joint bronze type in size available. Iron body valves in copper systems shall have 
Maloney type "E" flange insulation for cathodic protection, complete with 
insulated grommets and washers. 

B. All shut-off valves: Ball valves 2 inch and smaller with Teflon seats and full port 
ball, 125# SWP 200# WOG with solder ends. Gate Valves 2 0 in. and 3 in. 
bronze, NRS, 125# SWP 200# WOG with threaded ends. 

C. Globe and angle valves: Bronze with Teflon seat, with threaded or solder ends 
125# SWP 0# WOG. 

D. Check valves: Bronze swing check with Teflon seal, Y-pattem 125# SWP 200# 
WOG. 

E. Hose bibbs, Acom No. 8131, Chicago Faucet Co.'s No. 998 or Woodford Model 
Y24, all bronze except seats, loose key operated, size 3/4 inch, all rough nickel 
plate finish, complete with keys and approved vacuum breaker. 

F. Wall Hydrants: Woodford Model B60 or approved equal by Acorn, Josam or 
Zurn, Freezeless, flush mounted, with mat finished stainless steel plated rim 
and cover, complete with shutoff valve, approved vacuum breaker and loose key. 

G. Reduced pressure backflow preventer: Approved Clayton Model RP or approved 
equal by Toro, Hersey or Grinnell, line-size reduced pressme backflow preventor 
assembly with drain piped to an approved location. Provide union at drain 
connection to valve assembly. 

H. Water pressure reducing valves: Braukman, Wilkins or Watts, complete with wye 
type model strainer with hose bibb, both units bronze and set for pressme 
indicated on the Drawings. 

2.14 STRAINERS 

A. Hoffman No. 420, Trane No. 58, Walworth No. 3699-1/2 or Strong SYB cast 
bronze, "Y" type, with No. 20 mesh model screen. 
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2.15 WATER HAMMER ARRESTORS 

2.16 

A. Approved P.P.P., Watts or Sioux Chief, shock absorber, sized and located in 
accordance with Plumbing and Drainage Institute. 

PRESSURE GAUGES 

A. Ashcroft, Marsh, Clapp, Weiss or Trerice, 3-1/2 inch face, 1.5% accuracy, 
standard bottom connected, chrome ring, of suitable range, each complete with 
cock, bronze movement and recalibrator adjustment. 

2.18 PLUMBING FIXTURES 

A. Plumbing fixture trim shall be brass with heavy polished chromium plated finish, 
unless otherwise specified. Individual loose key stops shall be provided for all 
supplies and shall be mounted under the :fixtures. 

B. Where services pass through a wall, floor or ceiling, provide an escutcheon 
heavily chrome plated and fastened with set screw. 

C. Fixture heights shall be as directed by the Architect and Engineer. 

D. All wastes shall be separately trapped. 

E. All plumbing fixture voids between the wall and the fixture shall be filled with 
DAP or approved equal polyvinyl white fixture grout. 

F. All exposed bolt heads, on flanges of any fixture, and back of any fixture, or in the 
fixture itself, shall be square and not less than 3/4" high with a porcelain bolt cap 
securely cemented in place. 

G. All fixture waste accessories including waste nuts, spud nuts, etc., shall be cast 
brass. 

H. All fixtures installed in floors with waterproof membranes shall be provided with 
approved membrane clamps. 

I. Support all wall hung fixtures other than water closets with 1/8" X 6" mild steel 
flat iron welded To not less than three metal studs. Drill and tap plate to match 
fixture. 

J. Fixtures and accessories shall be American-Standard, unless otherwise noted. 
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Fixtures and trim shall be of one manufacturer. 

WC-1- Water Closets: Refer to plumbing plan P0.20 

L-1 - Lavatory: Refer to plumbing plan P0.20 

UR-I - Urinals: Refer to plumbing plan P0.20 

DF-1 -Drinking Fountain: Refer to plun1bing plan P0.20 

SH-I -Shower: Refer to plumbing plan P0.20 

2.19 PIPE INSULATON 

A. Storm Drainage System: All stonn, roof and overflow drain bodies, vertical pipe 
from to elbow, elbow at drains, all horizontal runs of stonn and overflow drain 
piping, and first elbow down. 

B. Pipe, fittings, drain bodies and other components including restraints concealed, 
above ceiling: Minimum 1 W' thick fiberglass flexible duct insulation, minimum 1 
lb. density, conductivity (K) value not more than 0.30 at 75F mean temperature 
difference, with factory adhered reinforced foil face flame resistant Kraft paper 
vapor barrier. 

C. Pipe, Fittings, Drain Bodies, and other components not concealed above ceiling: 
Same materials as specified for Cold water ping system. 

D. Pipe saddles: Formed galvanized sheets at each support point for insulated pipe, 
shaped to fit pipe, and covering bottom half of pipe. Length at saddle shall be not 
less than twice the insulation outside. 

E. Insulation materials manufactured by following list of companies will be 
acceptable provided their conform to these specification. Annstrong, Ce1iainteed, 
Pittsburgh-Corning, Owens-Corning, Manville Corp., Knauf, Benjamin-Foster, 
Childers. 

Part 3 EXECUTION 

3.01 SLEEVING, CUTTING AND PATCHING 

A. The Contractor shall furnish infom1ation to the other trades on size and location of 
openings which are required in walls, slabs, etc., for conduit piping and equipment 
at the proper time. Any additional openings or changes to existing ones shall be 
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provided as acceptable to the Architect. 

3.02 GENERAL PLUMBING INSTALLATION 

A. Rough-in shall proceed as rapidly as the building construction will permit and 
shall be complete and the piping tested before being enclosed. 

B. All piping shall be thoroughly cleaned before installation, and all pipe openings 
capped to exclude dirt until fixtures are installed and final c01mections are made. 

A. All joints shall be smooth inside, pipe ends reamed to remove burrs, each length 
to becarefully inspected, and all obstructions removed prior to fabrication. 

D. Exposed plated, polished or enameled connections from fixtures shall be carefully 
made; shall show no tool marks or threads, and shall be provided with neat plated 
escutcheons with round head screws of the same finish. All finished surfaces 
shall be carefully taped to prevent damage during construction. 

E. Horizontal sanitary piping shall be run at a unifonn grade of 1/4" per foot, unless 
otherwise noted. 

F. Furnish and install a water hammer arrestors in the wall on hot, tempered, and 
cold water supply pipes at each flush valve or quick closing valve, flush valve 
ba1tlc, and at each baitlc of two or more fixtures. 

G. Headers supplying flush valve fixtures shall run full size to the last fixture. 

H. Provide stainless steel clamps and concrete thrust blocks on all dead ends, angles 
or at other points where separation may occur in cast iron pipe.Provide a shut-off 
valve in the wall at each bank of two or more fixtures and/or where indicated on 
the Drawings, and where required for proper control of the system. Provide shut­
off valves at the piping connections to all equipment and controls. Where valves 
are located in concealed piping, the Contractor shall furnish and install metal 
access panels of suitable size and of the type hereinafter specified. 

J. Unless flanges are indicated, a union shall be installed on equipment connections 
and elsewhere as indicated or required for ease of installations and servicing. 
Under no circumstances shall unions be installed in accessible locations. 

K. Make suitable provision for maximum expansion and contraction of all piping. 
Provide swing fittings and anchors as required and/or as directed on the job. 

L. Reducing fittings shall be used in lieu of bushings. Closed nipples will not be 
permitted. 
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M. In making up lines of copper or chrome pipe, an approved type friction wrench 
shall be used to avoid marking of the pipe. 

3 .03 TESTING AND ADIDSTING 

A. Each piece of equipment and all of the systems shall be adjusted to insure proper 
functioning of all controls, elimination of noise and vibration and left in first class 
operating condition. 

B. Notify the Architect and Engineer forty eight (48) hours in advance when the 
piping is ready for testing. All pipes shall be tested in accordance with all local, 
City and State ordinances, and the tests operated in the presence of the local 
inspector and the Architect until acceptable. 

C. Should any piece of apparatus, any work or material fail in any of these tests, it 
shall be immediately removed and replaced. by perfect material at the Contractor's 
expense. The portion of the work replaced shall again be tested by the Contractor 
at his own expense in the presence of the Engineer. 

D. All equipment which would be subject to damage at the test pressure shall be 
isolated from the system, and no test shall be made against a service valve or 
meter. 

E. Tests: Unless otherwise required by the Depaiiment having jurisdiction. 

1. Water systems: Hydrostatically at 150 pound pressure. 

2. Sanitary sewer and storm water systems including vent piping: With water 
by filling the piping to the top of the highest point, but not less than five 
pound pressure. 

3. All tests, except as otherwise noted, shall be maintained without leaks or 
pressure loss with allowance for temperature changes. 

3.04 DISINFECTION OF POTABLE WATER SYSTEMS. 

A. The lines and fixtures shall be flushed thoroughly prior to chlorination to remove 
dirt, etc. Screens on faucet to be removed during injection and replaced after 
completion of disinfection. 

B. Injection shall start only when all fixtures are connected up and ready for 
operation. Both hot and cold water lines and fixture trim to be chlorinated. 
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C. Chlorine shall be used as disinfecting agent as approved in Federal and A WW A ' 
procedures. 

D. A bacteriological analysis shall be required upon completion of work. The 
applicator must obtain water samples from tempered, hot or cold water lines and 
submit samples to an approved laboratory. The report must show as follows: 

I. That the colifonn-aerogenous organisms are negative. 

2. That the total plate count is less than 100 bacteria per cubic centimeter. 

3. That the water is safe to use. 

4. Must show name and location of job and date the samples were obtained. 

E. If the bacteriological analysis do not satisfy the above requirements, the 
disinfection procedure Must be repeated. 

F. Submit approved bacteriological analysis to the Architect and Engineer prior to 
final acceptance by the Owner. 

- END OF SECTION -
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SECTION 15410 - PLUMBING PIPING 

PART 1-- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing plumbing systems with piping, supports, drains, and vent 
pipes (if any) for gas, vacuum, air, cold and hot water, and laboratory piping, and rainwater leaders. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper pe1fonnance of 
this WORK. 

1. Section 15000 Piping Components 
2. Section 15010 Mill Piping - Exposed and Buried 
3. Section 15015 PVC Pressure Pipe 
4. Section 15020 Pipe Supports 
5. Section 15030 Piping Identification Systems 
6. Section 15250 Pipe and Equipment Insulation 
7. Section 15430 Plumbing Specialties 
8. Section 15440 Plumbing Fixtures 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as adopted 
by the City of San Diego Municipal Code: 

1. Unifonn Plumbing Code 

1.4 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Shop drawings of plumbing systems. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Plumbing piping and products shall be new and manufactured for the intended usage. 

2.2 BUILDING PIPING 

A. Except as otherwise indicated on the Contract Drawings, piping materials used for plumbing systems 
within buildings shall comply with Section 15010 and as follows: 
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Service 

Drains ( except lab and chemical drains) 

Vents ( except lab and chemical vents) 

Rain water leaders 

· Lab and chemical drains and vents 

Piping for cold and hot water, and laboratory 
air and vacuum 
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Drains 2 inches and smaller shall be Schedule 
40 galvanized steel pipe (black steel pipe where 
buried) conforming to ASTM A 53, with cast-iron 
taper threaded drainage fittings confonning to 
ANSI Bl6.12. Drains 21/z inches and larger shall 
be service weight cast-iron soil pipe conforming 
toASTMA 74. 

Vents 2 inches and smaller shall be Schedule 
40 galvanized steel pipe (black steel pipe where 
buried), unless noted otherwise, confonning to 
ASTM A 53 with cast-iron taper threaded 
drainage fittings conforming to ANSI Bl6.12. 
Vents 21/z inches and larger shall be service weight 
cast-iron soil pipe confonning to ASTM A 74. 

Rain water leaders above floor slabs shall be 
Schedule 40 galvanized steel pipe conforming to 
ASTM A 53, with galvanized screwed cast- iron 
drainage fittings, conforming to ANSI Bl6.12. 
At the CONTRACTOR's option., grooved end 
pipe and fittings may be used. Piping under floor 
slabs shall be service weight cast-iron soil pipe, 
confonningto ASTM A 74. 

Drains and vents shall be corrosion-resistant 
(high silicon content) cast-iron pipe confonning to 
ASTM A 518, or tempered borosilicate glass pipe 
conforming to ASTM C 599 with protective 
jacket, where concealed or buried; or Schedule 40 
polypropylene pipe with heat fused socket joints. 

Unless otherwise shown, piping shall be Type K 
copper tube conforming to ASTM B 88 with 
soldered joints to 2-inch size. Piping 21/2 inches 
and larger shall be schedule 40 galvanized steel 
pipe (black steel pipe for hot water) conforming to 
ASTM A 53, with grooved-end pipe fittings. 
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Hydraulic fluid piping 

Liquid petroleum gas piping 

Natural gas piping 

PART 3-- EXECUTION 

3.1 GENERAL 

Piping shall be Schedule 80 seamless black steel 
pipe conforming to ASTM Al06 or AS 3 with 
welded joints, where not otherwise provided by 
equipment manufacturer. 

Piping shall be Schedule 80 black steel pipe, 
conforming to ASTM A 53 or A 106. 

Piping shall be Schedule 40 black steel pipe 
confonning to ASTM A 53. 

A. Piping shall be properly graded complying with the Uniform Plumbing Code, and shall be securely 
supported with pipe brackets and insulating strips installed to prevent transmission of noise. 

B. Drain valves shall be installed at low points of v,rater systems. Drip legs shall be installed at low points 
of gas and air piping. 

C. Shut-off valves shall be installed in accessible locations or in cast-iron valve boxes with extension 
and cover in water and gas mains entering buildings or structures, and in branch mains to groups of 
fixtures. 

D. Piping shall be tested in accordance with the Uniform Plumbing Code. 

E. Piping shall be installed in accordance with the manufacturer's installation instructions and 
Sections 15000 and 15010. 

** END OF SECTION ** 
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SECTION 15430 - PLUMBING SPECIAL TIES 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing cast-iron floor drains, floor sinks, roof drains, 
cleanouts, access covers, frames, hose bibbs, trap primers, shock absorbers, hoses, nozzles, and 
hose racks. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance of 
this WORK. 

1. Section 15103 Globe Valves 
2. Section 15410 Plumbing Piping 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as adopted 
by the City of San Diego Municipal Code: 

1. UnifonnPlumbing Code 

1.4 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Calculations for selection of water hammer anestors. 
2. Shop drawings showing water hammer arrestors for fixtures and groupings. 

1.5 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Manufacturer's product data. 
2. Manufacturer's installation instructions. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Plumbing specialties shall be new products manufactured for the intended usage. 

B. Floor drains shall be installed where equipment drains are indicated. 
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2.2 ROOF DRAINS 

A. General: Except as otherwise indicated, roof drains shall be fabricated with cast-iron body with 
clamping ring with 4-lb sheet lead flashing (12 inches minimum), gravel stop andalmninum dome. 

2.3 FLOOR DRAINS IN TILED FLOORS 

A. General: Where indicated, floor drains shall be protected by brass trap primers with vacuum breaker 
and union connections. One-half inch copper tubes shall be connected to the traps of floor drains. Trap 
primers shall be installed in accessible locations. Trap primers concealed in wall shall be provided 
with an access panel. 

2.4 FLOOR DRAINS IN CONCRETE FLOORS 

A. General: Floor drains in concrete floors shall be of cast iron, in the sizes indicated, with sediment 
buckets. Floor drains located on floors above the first level shall have a clamping collar, with 4-lb 
sheet lead :flashing (12 inches minimum). 

2.5 (NOT USED) 

2.6 FLOOR SINKS 

A. General: Floor sinks shall be 12-inch by 12-inch by 8-inch and fabricated with acid-resistant white 
enameled cast iron, with epoxy-coated interior aluminum dome strainer, nickel-bronze or acid­
resistant, full-, half-, or quarter-size grating, as indicated, and flashing clamp and 4-lb sheet lead flashing 
(12-inches minimum) for floors above the first level. 

2.7 CLEANOUTS 

A. General: Cleanouts shall be heavy plugs with tapered shoulders and caulked lead, or heavy brass plugs. 
Where underground or concealed, cleanouts shall be brought to floor level and to accessible locations 
and shall have access covers and frames. 

2.8 ACCESS COVERS AND FRAMES 

A. Except as otherwise indicated, access covers with frames shall be provided for inaccessible valves and 
controls, trap primers and cleanouts. 

B. Access covers and frames in finished :floors or walls shall have a clear opening of not less than 8-inch 
by 8-inch and frames shall be of nickel-bronze with hinged cover. 

C. Access covers in unfinished concrete floors, where exposure to chemicals is not indicated, may be of 
galvanized cast iron, with a clear opening of not less than 8-inch by 8-inch. 

D. In chemical handling areas, access covers shall be of galvanized cast iron, with a clear opening of 
not less than 10 inches in diameter. 

2.9 HOSE BIBBS 
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A. General: Hose bibbs in exposed locations shall be of the non-freeze type and, where indicated, 
shall include vacuum breakers. 

B. 1-1/2-inch hose valves shall be specified as above or angled globe valves confonning to Section 15103 
with a male/male hose adapter, cap and chain. 

2.10 TRAP PRIMERS 

A. Where indicated, floor drains and floor sinks shall be protected by trap primers. One-half inch copper 
tubes shall be connected to the traps of floor drains and floor sinks. Trap primers shall be installed 
in accessible locations. 

2.11 SHOCK ABSORBERS 

A. Cold and hot water piping connecting to self-closing faucets and quick-action valves shall be protected 
by shock absorbers, located at each fixture, or battery of :fixtures as recommended by the manufacturer. 
Shock absorbers shall be of corrosion-resistant construction, pennanently sealed, and shall be sized 
and installed in accordance with the manufacturer's installation instructions. 

2.12 WALL-MOUNTED HOSE RACKS 

A. Wall-mounted hose racks shall be installed at locations indicated. Racks shall be of all- welded 
steel constmction, minimum 8-gauge sheet steel, hot-dip galvanized after fabrication, and shall have a 
capacity to hold 100 feet of 3/4-inch or 1-1/2-inch hose. Where racks are located in open locations, 
racks shall be supported from two 2- by 2-by 1/4-inch galvanized steel angle posts, and shall be set in 
a concrete base. 

2.13 HOSES AND NOZZLES 

A. The WORK includes the following quantities of the lengths indicated: 

4EA - 75 ft lengths of one-inch hose 

B. Hose shall include male and female connectors and nozzle and shall be seamless, extmded rubber with 
dacron cotton exterior and shall be designed for a working pressure of at least 200 psi. 

C. Nozzles shall be capable of complete shut-off and shall produce a solid straight strean1 and up to a 90-
degree conical fog. Nozzle material shall be brass with polished finish, and nozzles shall include rubber 
bumper. 

2.14 MANUFACTURERS 

A. Manufacturers: Products of the type or model (if any) indicated shall be manufactured by one of the 
following (or equal): 

1. Roof drains: 
Josam Mfg. Co., Series 21500 
Jay R. Smith Mfg. Co., Fig. 1010 
Zurn Industries, Inc., Series Z-100 

2. Floor drains in concrete floors: 
Josam Mfg. Co., Series 31120 
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Jay R. Smith Mfg. Co., Fig. 2350 
Zurn Industries, Inc., Series Z-520-Y 

3. Floor sinks: 
Josam Mfg. Co., Series 49040 
Jay R. Smith Mfg. Co., 3150 Series 
Zurn Industries, Inc., Series ZN-1806 

4. Cleanouts of the series and model number indicated shall be manufactured by one of the 
following (or equal) and installed in the locations indicated: 

Exposed locations 
Underground (finished floors) 
Walls, concealed locations 
Traffic areas 

Josam Series 

58500-20 
56010/30 
58790-20 

56070 

5. Access covers and frames in finished floors or walls: 
Zum Industries, Inc. 
Josam Mfg. Co. 
Jay R. Smith Mfg. Co. 

6. Access covers in unfinished concrete floors: 
Alhambra Foundry Co., Model A-2015 
Neenah Foundry Co. Model R-6687 

7. Vacuum breakers: 

Crane Co. 
American Standard 

8. Non-freeze post-type hose bibbs: 
JosamMfg. Co., Series 71700 
Jay R. Smith Mfg. Co., Series 5910 
Zurn Industries, Inc., Fig. Z-1385 or 1390 

9. Hose valves 3/4-inch and I-inch: 
Chicago Faucet No. 7T 
Ford Meter Box Company, Inc. 

10. Ball valves with hose thread: 
Ford Meter Box Co., Model B8H-233HB2 
Apollo (Conbraco Industries, Inc.), Model 78-104 

11. Ball valves with hose thread adapters: 
Fire-End and Crocker Corp. No. 180 
Woodford Manufacturing Co., Models 24P or Y24 

12. Trap primers: 
Josam Mfg. Co., Model 88250 
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Jay R. Smith Mfg. Co., Model 2699 
Zurn Industries, Inc., Model Z-1022 

13. Shock absorbers: 
Josam "SHOKTROLS" 
Jay R. Smith "HYDROTROL" 
Zurn, Model Z-1022 

14. Nozzles: 
W.D. Allen Mfg. Co. 
Fire-End and Crocker Corp. 
Halprin Supply Co. 
Western Fire Equipment Co. 

PART 3 -- EXECUTION 

3.1 PREPARATION 

A. The WORK includes coordination of roughing-in, locating wall-and floor sleeves, pipe inserts, location 
of drains to required invert elevations and ensuring that piping below ceilings is held as high as 
possible. 

3.2 INSTALLATION AND APPLICATION 

A. Plumbing specialties shall be installed in accordance with manufacturer's installation instructions. 

B. Cleanouts shall be extended to finished floor or wall surfaces. Threaded cleanout plugs shall be 
lubricated with mixture of graphite and linseed oil. 

C. Exterior cleanouts shall be encased in concrete flush with pavement, or shall be extended to above 
finished grade in unpaved locations. 

D. Water hammer arrestors with isolation valves shall be installed in accessible locations. 

** END OF SECTION ** 
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15440 - PLUMBING FIXTURES 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing plumbing fixtures and trim. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance of 
this WORK. 

1. Section 07920 Sealants and Caulking 
2. Section 15410 PlumbingPiping 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as adopted 
by the City of San Diego Municipal Code: 

1. Uniform Plumbing Code 
2. California Code of Regulations, Title 24 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. ANSI A112.6.1 

2. ANSI All2.18.l 

3. ANSI Al 12.19.1 

4. ANSI Al 12.19.2 

5. ANSI Al 12.19.4 

6. ANSI A112.19.5 

7. ANSI Zl24.2 

8. ANSIZ358.l 

9. ARI 1010 

Supports for Off-the-Floor Plumbing Fixtures for 
Public Use 

Finished and Rough Brass Plumbing Fixture Fittings 

Enameled Cast Iron Plumbing Fixtures 

Vitreous China Plumbing Fixtures 

Porcelain Enameled Formed Steel Plumbing Fixtures 

Trim for Water-Closet Bowls, Tanks, and Urinals 

Gel-Coated Glass-Fiber Reinforced Polyester Resin 
Shower Receptor and Shower Stall Units 

Emergency Eye Wash and Shower Equipment 

Drinking Fountains and Self-Contained Mechanically 
Refrigerated Drinking Water Coolers 

Pump Station 2 Power Reliability and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

1007 J Page 



1.5 

A. 

SHOP DRAWINGS AND SAMPLES 

The following shall be submitted: 

1. Product data showing fixtures, sizes, rough-in dimensions, utility sizes, trim, and 
finishes. 

QUALITY ASSURANCE 1.6 

A. Fixtures: Multiple fixtures shall be by the same manufacturer for each product type indicated. 

B. Trim: Trim shall be by the same manufacturer for each product type indicated 

1.7 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Products shall be delivered m original, unbroken packages, 
containers, or bundles bearing the name of the manufacturer. 

B. Storage: Products shall be carefully stored in a manner that will prevent damage and in an area that is 
protected from the elements. 

C. Protection: Temporary caps shall be provided. 

D. Protection of Finishes: Heavy paper shall be pasted on lavatories, water closets and sinks. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Plumbing fixtures shall be new first-quality products and shall be manufactured for the intended 
usage. Materials, capacities, features, finishes, and manufacturers shall comply with the indicated 
requirements and shall be compatible with elements of the work to which they relate or connect. 

B. Plumbing fixtures shall be white finish unless otherwise indicated. All exposed brass, faucets, wastes, 
traps, etc., shall be chrome-plated. Each fixture shall be provided with individual stops and shall be 
anchored firmly to the building wall or floor. 

2.2 FIXTURE SCHEDULE 

A. Following fixture type shall comply with the indicated requirements: 

Dwg. 
Callout 

WC-1 

Fixture Type 

Water Closet 
(wall-hung) 
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Dwg. 
Callout 

MS 

DS-1 

EW-1 

Fixture Type 

Mop Sink 

Drench Shower 
(and eye wash) 

Eye-Wash Fountain 

supply connection). 

Description 

Mop Sink: Floor-mounted, porcelain-enameled cast­
iron, with integral back, size 28 x 28-inch with rim 
guard, drain channels, 3-inch outlet with "P" trap 
and stainless steel strainer, and chrome-plated 
service sink faucet with vacuum breaker, hose, and 
hose bracket 

The emergency drench showers, not subject to 
freezing, with shower head, self-closing manual 
valve, handle, eye wash with stainless steel bowl and 
galvanized drain, and I-inch supply. 

Stainless steel bowl, pipe-mounted, with push- type 
ball valve, chrome-plated twin heads, flow control, 
and stop. 

2.3 FIXTURES FOR HANDICAPPED PERSONS 

A. Where indicated, :fixtures for handicapped users shall comply with the California 
Code of Regulations, Title 24. 

2.4 MANUFACTURERS 

A. Fixtures, of the type or model indicated, shall be manufactured by one of the following (or equal). 
Fixtures not listed below shall be manufactured by Crane Co., Kohler, American Standard, or equal. 

1. Drench Shower (and eye wash): 

HAWS Model No. 8300 
Western Drinking Fountains, Inc. Model 930 I 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. Fixtures shall be installed with trap, easily removable for servicing and cleaning, and vented in 
accordance with the applicable plumbing code. 

B. The WORK of this Section includes providing clu·ome-plated rigid or flexible supplies to fixtures 
with angle stops, reducers, and escutcheons. 

C. Components shall be installed level and plwnb. Supplies and wastes shall be centered on or between the 
wall tiles. 

D. Fixtures shall be installed and secured in place with wall supports and bolts. 

E. Fixtures shall be sealed to wall and floor surfaces with sealant complying with Section 07920. 
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F. 

3.2 

A. 

Color shall match fixture. 

Fixtures shall be mounted to the heights listed in Title 24 of the California Code of 
Regulations. 

ADJUSTING AND CLEANING 

Stops or valves shall be adjusted for intended water flow rate to fixtures without splashing, noise, or 
overflow. 

B. Plumbing fixtures and equipment shall be cleaned. 

** END OF SECTION ** 
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PART 1 -- GENERAL 

SECTION 15855 - AIR HANDLING AND MOVING 
EQUIPMENT 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing: 

1. Factory fabricated custom air handling units with coils. 
2. Air handling and moving equipment for use in corrosive environments. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 01640 Seismic Design of Equipment and Anchorage 

2. Section 11000 Equipment General Provisions 

3. Section 11175 Pumps, General 

4. Section 11500 Natural Gas Engine-Generator Set 

5. Section 11501 Diesel Fuel Engine-Generator Set 

6. Section 13300, Appendix A2 - Process and Control Strategies and Design Philosophy 

7. Section 15000 Piping Components 

8. Section 15050 Vibration Isolation 

9. Section 15410 Plumbing Piping 

10. Section 15990 Testing, Adjusting and Balancing 

11. Section 16460 Electric Motors 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

l. California Building Code 

2. California Mechanical Code 

3. California Plumbing Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 
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1. AFBMA9 Load Ratings and Fatigues Life for Ball Bearings 

2. AFBMA 11 Load Ratings and Fatigue Life for Roller Bearings 

3. AMCA99 Standards Handbook 

4. AMCA210 Laboratory Methods of Testing Fans for Rating Purposes 

5. AMCA300 Test Code for Sound Rating Air Moving Devices 

6. AMCA301 Method of Publishing Sound Ratings for Air Moving Devices 

7. AMCA500 Test Methods for Louver, Dampers, and Shutters 

8. ARI410 Forced-Circulation Air-Cooling and Air-Heating Coils 

9. ARI430 Central Station Air Handling Units 

10. ARI435 Application of Central Station Air Handling Units 

11. ARI 610 Central System Humidifiers 

12. NEMAMGl Motors and Generators 

13. NFPA 70 National Electrical Code 

14. SMACNA HV AC Duct Construction Standards - Metal and Flexible 

15. UL900 Test Performance of Air Filter Units 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted in addition to the requirements of Section 11000: 

1. Shop drawings indicating assembly, unit dimensions, weight loading, required 
clearances, construction details, field connection details, electrical characteristics and 
com1ection requirements. 

2. Product data indicating dimensions, weights, capacities, ratings, fan perfom1ance, motor 
electrical characteristics, connection requirements, and gauges and finishes of materials. 

3. Fan curves with specified operating point clearly plotted. 

4. Sound power levels for both fan inlet and fan outlet and casing radiation at rated 
capacity. 

5. Product data for filter media, filter performance data, filter assembly, and filter frames. 

6. Electrical requirements for power supply wiring including wiring diagrams for interlock 
and control wiring, clearly indicating factory installed and field installe-0 wiring. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL in addition to the requirements of 

Pump Station 2 Power Reliability and Surge Protection 
Attachment E · Technicals (Rev. Aug. 2016) 

1012 I Page 



Section 11000: 

1. Instructions for lubrication, motor and drive replacement, a list of 2-years' 
recommended spare parts from the manufacturers, and wiring diagrams. 

2. Manufacturer's certification that products are designed and fabricated to the corrosive 
environments indicated in the Equipment Schedule at the end of this Section. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A Compliance: Products shall comply with the following: 

1. Meet the performance criteria set forth in the AHU Schedules presented at the end of this 
Section. 

2. Fan Performance Ratings: conforming to AMCA 210 and bearing the AMCA Certified 
Rating Seal. 

2. Sound Ratings: conforming to AMCA 301; tested to AMCA 300 and hearing AMCA 
Ce1tified Sound Ratings Seal. 

3. Fabrication: conforming to AMCA 99 and ARI 430. 

4. Manufacturer shall have evidence of existing projects using this type of equipment for a 
minimum of 15 years and be currently fabricating similar equipment. 

2.2 AIR HANDLING UNITS 

A General: Units shall be as follows: 

1. Draw-thru and blow-thru type air handling units suitable for medium pressure operation. 

2. Fan coil and filter sections. 

3. Filter Media: ANSI/UL 900 listed, Class I or Class II. 

4. Air Coils: certified capacities, pressure drops, and selection procedures in 
accordance with ARI 410. 

5. Unit shall be built for outdoor installation. The larger units will require shipping splits. 
Units shall ship in completely assembled shipping sections. All section ends shall be 
sealed during shipment and equipment properly braced and protected. The 
manufacturer shall provide crane lift points or provisions. The Contractor shall submit 
a crane lift plan for each unit and placement. 

6. Air Handling Units shall meet the seismic and anchorage requirements of Section 01640, 
Seismic Design of Equipment and Anchorage. The associated calculations and shop 
drawings shall be submitted to the Engineer for approval. 
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7. Air Handling Units shall not exceed 100 pounds per square foot load while also including 
all the loads for internal piping and coils filled with water. In addition, the roof of the Air 
Handling Units shall be designed to meet 20 pounds per square foot live load to meet the 
additional mechanical piping and equipment that will be installed on the roof by the 
Contractor per Contract Drawing 7M-4. The roof shall allow mechanical fastening of 
316 stainless steel strut to support and anchor the field mechanical equipment installed on 
the Air Handling Unit's roof. 

8. Air Handling Units shall meet the requirement of Section 13300, Appendix A2 - Process 
and Control Strategies and Design Philosophy. 

9. Weight limit requirements: refer to AHU Schedule at end of this specification section 
for weight limit information. 

B. General Arrangement: Products shall comply with the following: 

1. Comply with the overall dimensions and layouts shown on Contract Drawings 7M-4, 
7M-9, 7M-14, and 7M-15. The dimensions shown on 7M-14 and 7M-15 are maximum 
allowed dimensions. The access maintenance door locations and door swings shall be as 
shown in the Contract Drawings. No deviations will be accepted. 

2. The ventilation duct penetration size and locations shall be per the Contract Documents. 

3. Comply with P &ID' s per Contract Drawings 7I-8 and 71-9. 

4. Comply with Electrical and Control Drawings 7E-13 thru 7E-16, and 7E-25. 

5. Comply with internal LED lighting requirements per Contract Drawing 7E-7. 

C. Casings: Casings (i.e. the exterior waterproof shell of the unit) shall comply with the following: 

1. Casings shall be constructed of .102 aluminum #3003 and shall utilize a standing seam 
modular panel type construction. Channel base shall be fabricated of welded structural 
aluminum channel and finished to match the rest of the unit. Tubular or formed metal 
channel bases are not acceptable. The panels shall be caulked and attached to each 
other, to the roof, and to the floor using nuts and bolts on no less than 8" on center. 
Drive screw attachment is not acceptable. All panels shall be removable. All seams 
shall be sealed with an acrylic latex sealant prior to assembling the panels and after 
completion of the assembly. All floor openings shall have .080 aluminum framed flange 
around the entire perimeter of opening for duct connection. Minimum sound 
transmission loss (STL) through unit panels shall be as follows: 

OCTAVE BAND CENTER FREQUENCY 

125 250 500 lK 2K 4K 

25 29 36 42 47 48 

2. Frame members shall be sized to limit deflection to L/200, minimizing deflection during 
rigging and installation. Intermediate aluminum members are fully welded and located at 
lifting points and as needed to support internal components such as coils, fans, etc. 
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Removable lifting lugs shall be added to the perimeter channel along the longest length 
of the unit. 

3. Structural floor panels shall be .100 aluminum #3003 with deep flanges and a maximum 
panel width of 24" for exceptional rigidity. Floor surface shall be smooth without visible 
screws. Flooring shall be welded to unit frame at the unit perimeter. All panels are fully 
caulked with a high perfom1ance polymer sealant. Sealant shall be low VOC and be free 
of silicone and isocyanates. Section splits shall be supplied with an upturned bolted 
flange and u-clip for field connections. 

4. The entire floor and frame shall be foamed with a 2-part polyurethane foam. Minimum 
foam thickness shall be 2" underneath the base surface and 1/2" on flanges and angles. 

5. Casing sections shall be insulated with 2 inch thick, 3 lbs per cu ft density, neoprene 
coated, glass fiber insulation to cover all walls and ceilings, "K" value at 75 degrees F; 
exposed edges of insulation shall be coated with adhesive; insulation and adhesive shall 
conform to NFPA 90A. There shall be no raw edges of insulation exposed to the air 
stream. The entire interior of all units shall be lined with minimum .032 aluminim 
liner. The interior liner of the fan sections, inlet plenum sections, and discharge 
plenum sections shall be perforated and the remaining shall be solid. 

6. Outdoor casings shall be finished with an industrial grade high solids polyurethane paint 
applied over shot-blasted surface, to total thickness of 5-6 mils. Fixed joints shall be 
sealed with closed-cell foam gasket. Cap strips shall be provided over roof flanges. 
Rain caps and gaskets shall be provided on access doors. In addition., all fan bases, 
springs and structural aluminum supports shall be coated with the same finish. The 
paint system shall meet ASTM B Salt spray test for 2000 hours in a 5% solution. Paint 
shall be applied in an environmentally sealed paint chamber specifically designed for 
paint application. 

7. Hinged, double wall, man size access doors shall be provided in all sections requiring 
access for maintenance or service as indicated in the Plan documents. Doors and frames 
shall be of Aluminum Construction, for flush mounting, with gasket, latch, and handle 
assemblies, hinges, and 12 x 12 inch inspection window of 1/4 inch thick plexiglass. 
Doors shall have same finish as the entire unit. 

8. LED Lights shall be included in accessible sections with wire guards, factory wired to a 
weatherproof switch mounted on casing exterior. 

9. Drain pans under unit mounted heat exchangers shall be constructed from 16-gauge, 316 
stainless steel. Galvanized steel drain pans are not acceptable. The drain pan shall be 
insulated beneath the surface with 2.0", 2-part polyurethane insulation. Drain pans must 
be sized such that the entire coil, including headers and return bends, are inside the drain 
pan. Drain pans must slope in two directions so there is no standing water in drain pan. 
Minimum 1.25" stainless steel condensate col11lection shall be provided on one side of 
the unit. Coils shall be supported on 10 gauge stainless steel members to prevent 
immersion of the coil in condensate and allow for complete cleaning of drain pan 
beneath the coils. 

10. Where bottom inlets are indicated, aluminum walking grate on structural supports shall 
be provided. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

1015 I Page 



11. Units shall include structure to brace casings for suction pressure of 6.0 inch wg with 
maximum deflection of 1 in 200. 

D. Fans: Fan shall include the following: 

1. Fans shall meet the perfom1ance criteria set forth in the AHU Schedules presented at the 
end of this Section. Fan performance shall be based on sea level conditions. 

2. Fans shall be powered by 480VAC, 3-phase, inverter duty, premium efficiency motors, 
TEFC, shall not exceed the horsepower shown in the electrical single lines and shall be 
in accordance with Section 16040, Electric Motors. Fan motors shall be driven 
remotely by a 6-pulse VFD per Contract Drawings 7E-l 3 thru 7E-l 6. 

a. The associated diesel-engine generator AHU's-121, 125, 221, and 225 have three 
internal fans each. The fans are configures in a (2)-duty and (1)-installed spare 
arrangement. 

b. The associated natural-engine generator AHU's-111, 115, 211, and 215 have four 
internal fans each. The fans are configures in a (3)-duty and (1)-installed spare 
arrangement. 

3. Fans shall not increase noise level, or increase tip speed by more than IO percent, or 
increase inlet air velocity by more than 20 percent, from indicated values; fans shall be 
designed for static pressure variations of plus or minus 10 percent. 

4. Fans shall be statically and dynamically balanced to eliminate vibration and noise 
transmission to occupied areas. 

5. Fans, fan systems and components are exposed to a corrosive atmosphere and shall be of 
corrosion- resistant construction, or shall be coated with a protective coating. Fans, fan 
systems, and components in corrosive atmospheres shall be designed, fabricated, and 
recommended by the manufacturer for the corrosive atmosphere. 

6. Fan wheels and inlet cone shall be aluminum and fan wheels shall include extruded 
airfoil blades. Plenum fans shall be provided with spring-style thrust restraints. There 
shall be no obstructions (i.e., bearings or bearing supports, etc.,) at the inlet of the fan. 

7. Each fan shall be sized to perform as indicated on the equipment schedule. The wheel 
diameter shall not be less than that shown on the equipment schedule. The fan shall be 
constructed to AMCA Standards for the Class Rating as indicated on the Equipment 
Schedule. Size fan motor HP to cover 100% of scheduled CFM with one fan off. 

8. Fan Base, Spring Isolation, and Supp01t Framing: Mount fan and motor on an internal, 
fully welded, rigid steel base. Base shall be free-floating at all four corners on spring 
type isolators with earthquake restraints. The fan assembly shall be isolated from the 
cabinet by steel springs with minimum deflection of 2.0" or as indicated on schedules. 
The spring isolators shall be mounted to structural steel members. All isolators shall be 
rated for zone 4 seismic requirements. The spring isolators shall be mounted on a waffle 
pad for vibration isolation. 

9. Balancing: The fan shaft shall be sized not to exceed 75% of the first critical speed for 
maximum RPM of Class specified. The critical speed will refer to the top of the speed 
range of the fans' AMCA class. The lateral static deflection shall not exceed 0.003" per 
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foot of the length of the shaft. Fans shall be balanced to ISO standard G6.3. A copy of 
the above balance test data for this prqject showing calculations for deflection and 
critical speed of the shaft and wheel assembly shall be submitted to 1he engineer and a 
copy forwarded to the Owner. 

10. All fans which are to be used in a parallel operation shall be provided with 100% shutoff 
dampers to prevent airflow through non-operating fans. 

E. Coils/Heat exchangers: Coils shall include the following: 

1. All coils (Heat Exchangers) shall be of the plate fin extended surface type. Tubes shall 
be 5/8" outside diameter seamless copper with a 0.020" minimum wall thickness. Each 
coil shall have individually replaceable return bends of 0.025 wall thickness on both sides 
of the coil. Coils incorporating a "hairpin" type design are not acceptable. Tubes shall 
be expanded into the fin collars to provide a permanent mechanical bond. 

2. The secondary surface shall be fom1ed of 0.010 aluminum fins and shall be spaced not 
closer than 14 fins per inch with integral spacing collars that cover the tube surface. 
Headers shall be non-ferrous seamless copper, outside the air stream and provided with 
brazed copper male pipe connections. All Coils shall be coated with an Electro Fin 
coating for corrosion protection. 

3. All coils shall have counter flow construction with connections left or right hand as 
shown on the drawings. The use of internal restrictive devices to obtain turbulent flow 
will not be accepted. 

4. Coil casings shall be of minimum 16-gauge, 304 stainless steel with double-formed 1-
1/4" stacking flanges and 3/4" flanges on the side plates. Flanged tube sheets shall have 
extruded tube holes to prevent raw edges of tube sheets cut into copper tubes because of 
thermal expansion of tubes in tube holes. Tube holes with raw sheet metal edges are not 
acceptable. Reinforcing shall be furnished so that the unsupported length is not over 60". 
All coil assemblies shall be tested under water at 300 psi and rated for 150-psi working 
pressure. Headers are to be located inside the cabinet casing with only 1he pipe 
connections extending through the casing. All sides of coils shall be carefully blanked off 
with the same materials used for the coil casings, to ensure all air passes through the coil. 

5. All water coils shall be rated in accordance with ARI Standard 410. The air handling unit 
manufacturer, for the purpose of sole source responsibility, shall manufacture all coils 
supplied for the air handlers. 

F. Filters: Filters shall include the following: 

1. Filter sections shall be fabricated as part of the air-handling unit. Filters shall be 
arranged for upstrean1 or downstream loading as shown on the drawings. Provide filter­
holding frames to accommodate scheduled filters. Filter frames shall be 316 stainless 
steel and shall be fully welded to reduce leakage of air through corners. 

2. Flat filters shall include a 12" deep Moisture eliminating type filter over a 316 SS drain 
pan. Filter shall be manufactured by Califog or equal. A mesh type filter is not 
acceptable. Second stage of filter shall be a 4" deep 85% Minipleat filter. 
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3. Filter gauges 3-1/2-inch diameter diaphragm actuated dial in metal case with static 
pressure taps. 

G. Dampers: Dampers shall comply with the following: 

1. All fan inlets shall include an aluminum motorized damper to prevent air bypass or 
recirculation while either a fan is out of commission or fan lmit is off. 

2. The dampers shall have field disconnects and a test pushbutton mounted inside the Air 
Handling Unit per Ventilation Fan Control Diagram shown in the Contract Drawings 
7E-25. 

H. Testing: Shall comply with the following: 

1. The manufacturer shall perform an air performance test on one selected umt 111 

accordance to AMCA 210-85/ANSI 51-1985 "Standard for Laboratory Measurement of 
Airflow". Air handling unit air performance data shall be submitted for review by 
Owner's representative. The engineer shall be allowed to witness the airflow test. The 
AHU manufacturer shall notify the mechanical engineer a minimum of ten (10) days 
prior to test as to the location and date of the test. The travel costs incurred by test 
witnesses shall be borne by the equipment manufacturer 

I. Airflow Port for Measuring During Commissioning: Shall comply with the following: 

1. The flow measuring provisions shall consist of pressure taps pick-ups located in the inlet 
cone of each fan. There shall be no obstruction created on the inlet of the fan by 
installation of flow measuring device. Flow measuring stations installed in the inlet of 
fan will obstruct the fan inlet and will decrease fan efficiency and increase sound power 
levels. Provide a gauge with CFM scale on external side of the fan sections, which 
indicates the fan volume. 

J. Field Instruments: Shall comply with the following: 

1. Inside Air Temperature Transmitters: Shall comply with Contract Drawing 71-8 and 
Section 13300. 

2. Differential Pressure Transmitters and Indicators: Shall comply with Contract 
Drawing 71-8 and Section 13300. 

3. Water TemJ)erature Indicators and Transmitters: Shall comply with Contract 
Drawing 71-9 and Section 13300. 

2.3 SPARE PARTS 

A. Spare Parts: For each unit provide a spare set of filters for each type of filter. 

2.4 AIR HANDLING AND MOVING EQUIPMENT SCHEDULES 

A. Individual air handling units shall comply with the requirements indicated on the Air Handling 
Unit Schedules. 

2.5 MANUFACTURERS 
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A Air Handling Units: Air handling units shall be manufactured by one of the following ( or 
equal): 

1. Energy Labs Inc. 
2. Haakon 
3. Scott Springfield 

PART 3-EXECUTION 

3.1 INSTALLATION 

A. General: Air handling and moving equipment shall be installed in accordance with the 
manufacturer's installation instructions and in confonnance with ARI 435. 

B. Alignment: Equipment shall be properly aligned and operate free from defects including 
binding, scraping, vibration, end-shaft runout, or other defects. Drive shafts shall be measured. 
just prior to assembly to ensure correct alignment without forcing. Equipment shall be bolted in 
position and neat in appearance. 

3.2 GENERAL REQUIREMENTS 

A Fans shall not be operated for any purpose until ductwork is clean, filters are in place, bearings 
lubricated, and fans have been test run under observation. 

B. Fans shall be mounted on vibration isolators as recommended by the manufacturer and 
complying with Section 15050. 

3.3 AIR HANDLING UNITS 

A. Fan section shall be isolated with flexible duct connections. 

3.4 CENTRIFUGALFANS 

A. Centrifugal fans shall be installed with: 

1. Resilient mountings and flexible electrical leads. 
2. Flexible connections between fan inlet and discharge ductwork and in metal c01mectors 

with bands installed parallel with minimum one-inch flex between ductwork and fan 
while running. 

3. Restraining snubbers and flexible connectors. 
4. Fixed sheaves for final air balance. 
5. Safety screen where inlet or outlet is exposed. 
6. Scroll drains to nearest floor drain. 
7. Backdraft dampers on discharge of exhaust fans and as indicated. 

3.5 AXIAL FANS 

A. Axial fans shall comply with the installation requirements for centrifugal (except that scroll 
drains are not required) and as follows: 

1. Adjustable blade axial fan wheels shall include access for varying blade angle setting 
and for vaiying range of volume and pressure. 
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AIR HANDLING UNIT SCHEDULE 

EXHAUST AHUs 

EQUIPMENT TAG AHU-125 AHU-115 AHU-215 AHU-225 

LOCATION ROOF ROOF ROOF ROOF 

CAPACITY (CFM) 72,000 44,000 44,000 72,000 

AHU TOTAL ALLOWABLE MAXIMUM WEIGHT (lbs) 25,900 14,200 14,200 25,900 

SUPPLY AHUs 

EQUIPMENT TAG AHU-121 AHU-111 AHU-211 AHU-221 

LOCATION ROOF ROOF ROOF ROOF 

CAPACITY (CFM) 84,775 52,000 52,000 84,775 

AHU TOTAL ALLOWABLE MAXIMUM WEIGHT (lbs) 12,509 9,950 9,950 12,509 

The following information indicates the AHU's cooling coil requirements necessary to accept the engine 

generators rejected heat. The AHU's cooling capacities must be greater than the cooling capacity of the 

decoupling heat exchangers associated with each engine's cooling loop. Refer to specification section 
11500, 11501, and drawing 71-10 for additional information on cooling requirements. 

JACKET WATER (HIGH TEMPERATURE) COOLING COILS 

EQUIPMENT TAG AHU-125 

COIL TYPE 
HOT 

WATER 

ENTERING AIR TEMPERATURE (°F) 
PER LT 

COIL 

WATER FLOW (GPM) 615 

ENTERING WATER TEMPERATURE (°F) 202 

LEAVING WATER TEMPERATRE (°F) 170 

HEADLOSS THROUGH COILS (FT H20) 25 

AUXILIARY WATER (LOW TEMPERATURE) COOLING COILS 

EQUIPMENT TAG AHU-125 

COIL TYPE 
HOT 

WATER 

ENTERING AIR TEMPERATURE (°F) 90 

COOLING WATER FLOW (GPM) 370 

ENTERING WATER TEMPERATURE (°F) 108 

LEAVING WATER TEMPERATURE (°F) 100 

HEADLOSS THROUGH COILS (FT H20) 10 

** END OF SECTION ** 
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90 
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10 
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SECTION 15990 - TESTING, ADJUSTING, AND BALANCING 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes furnishing the following WORK by a Specialist company: 

1. Testing, adjusting, and balancing of air systems. 
2. Testing, adjusting, and balancing ofhydronic systems. 
3. Measurement of final operating condition of HVAC systems. 
4. Sound measurement of operating equipment. 
5. Vibration measurement of operating equipment. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

1. Section 11175 Pumps, General 
2. Section 15000 Piping Components 
3. Section 15050 Vibration Isolation 
4. Section 15410 Plumbing Piping 
5. Section 15855 Air Handling and Moving Equipment 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as adopted 
by the City of San Diego Municipal Code: 

I. Uniform Mechanical Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the cmTent editions of the following apply to the WORK of this 
Section: 

1. AABC 

2. ASHRAE 

3. NEBB 

National Standards for Field Measurement 
and 

Instrnmentation, Total System Balance 

1984 Systems Handbook: Chapter 3 7, Testing, Adjusting and 

Balancing 

Procedural Standards for Testing, Balancing and Adjusting of 
Environmental Systems 
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1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Name of Specialist company and documentation of qualifications within 180 days after date 
established in Notice to Proceed. 

2. Prior to commencing work, draft reports indicating adjusting, balancing, and equipment data 
required. 

3. Draft copies of final report for review prior to final acceptance of project. 

4. Detailed procedures, agenda, sample report forms, and copy of AABC National 
Pr~ject Performance Guaranty prior to commencing WORK. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Final reports, letter size, complete with index page and indexing tabs, with cover 
identification at front end including set of reduced drawings with air outlets and 
equipment identified to correspond with data sheets, and indicating them1ostat locations. 

1.7 REPORT FORMS 

A. Reports shall be prepared on AABC National Standards for Total System Balance NEBB forms. 

B. Reports shall be submitted to the CONSTRUCTION MANAGER prior to requesting final 
payment. 

C. Forms shall include the following information: 

1. Title Page: 
Company name 
Company address 
Company telephone number 
Project name 
Project location 
Specialist's Project Engineer 
Project Construction Manager 
Project Contractor 
Project altitude 

2. Instrument List: Instrument 
Manufactuer Model 
Serial number 
Range 
Calibration date 
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3. Air Moving Equipment: 
Location 
Manufacturer 
Model 
Supply air flow, specified and actual 
Return air flow, specified and actual 
Outside air flow, specified and actual 
Total static pressure (total external), specified and actual 
Inlet pressure 
Discharge 
pressure Fan 
RPM 

4. Exhaust Fan Data: 
Location 
Manufactur 
er Model 
Air flow, specified and actual 
Total static pressure (total external), specified and actual 
Inlet pressure 
Discharge 
pressure Fan 
RPM 

5. Retmn Air/Outside Air Data: 
Identification/location 
Design air flow 
Actual air flow 
Design return air flow 
Actual return air flow 
Design outside air flow 
Actual outside air flow 
Return air temperature 
Outside air temperature 
Required mixed air temperature 
Actual mixed air temperature 
Design outside/return air ratio 
Actual outside/return air ratio 

6. Electric Motors: 
Manufacturer 
HP/BHP 
Phase, voltage, amperage; nameplate, actual, no load 
RPM 
Service factor 
Starter size, rating, heater elements 

7. V-Belt Drive: 
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Identification/location 
Required driven RPM 
Driven sheave, diameter and RPM 
Belt, size and quantity 
Motor sheave, diameter and RPM 
Center to center distance, maximum, minimum, and actual 

8. Duct Traverse: 
System zone/branch 
Duct size 
Area 
Design 
velocity 
Design air 
flow Test 
velocity Test 
air flow 
Duct static pressure 
Air temperature 
Air correction factor 

9. Air Distribution Test Sheet: Air 
terminal number Room 
number/location 
Tem1inal type 
Te1minal size 
Area factor 
Design 
velocity 
Design air 
flow 
Test (final) velocity Test 
(final) air flow Percent of 
design air flow 

10. Variable Air Volume Data: 
Manufacturer 
Identification/number 
Location 
Model 
Size 
Minimum static pressure 
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Minimum design air flow 
Maximum design air flow 
Maximum actual air flow 
Inlet static pressure 

11. Pump Data: Identification/number 
Manufacturer Size/model 
Impeller 
Service 
Design flow rate, pressure drop, BHP Actual flow rate, pressure drop, BHP 
Discharge pressure 
Suction pressure 
Total operating head pressure 
Shut off, discharge and suction pressures 
Shut off, total head pressure 

12. Cooling Coil Data: Identification/number 
Location 
Service 
Manufacturer 
Air flow, design and actual 
Entering air DB temperature, design and actual Entering air WB temperature, design 
and actual Leaving air DB temperature, design and actual Leaving air WB 
temperature, design and actual Water flow, design and actual 
Water pressure drop, design and actual 
Entering water temperature, design and actual Leaving water temperature, design 
and actual Air pressure drop, design and actual 

13. Heating Coil Data: Identification/number 
Location 
Service 
Manufacturer 
Air flow, design and actual 
Water flow, design and actual 
Water pressure drop, design and actual Entering water temperature, design and 
actual Leaving water temperature, design and actual Entering air temperature, 
design and actual Leaving air temperature, design and actual 
Air pressure drop, design and actual 

14. Flow Measuring Station: Identification/station 

Location 
Size Manufacturer Model 
Design flow rate 
Design pressure drop Actual/final pressure drop Actual/final flow rate 
Station calibrated setting 

15. Sound Level Report: 
Location 
Octave bands - equipment off 
Octave bands - equipment on 
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16. Vibration Test: 
Location of points: 

Fan bearing, drive end 
Fan bearing, opposite 
end Motor bearing, center 
(if any) Motor bearing, 
drive end Motor bearing, 
opposite end Casing 
(bottom or top) 
Casing (side) 
Duct after flexible connection 
(discharge) Duct after flexible 
connection (suction) 

Test readings: 
Horizontal, velocity and 
displacement Vertical, velocity 
and displacement Axial, velocity 
and displacement 

Normally acceptable readings, velocity and acceleration 
Unusual conditions at tin1e of test 
Vibration source (if non-complying) 

17. Duct Leak Test: 
Description of ductwork under test 
Duct design operating pressure 
Duct test static pressure 
Duct capacity, air flow 
Maximum allowable leakage duct capacity times leak factor 
Test apparatus 
Blower 
Orifice, tube size 
Orifice size 
Calibrated 
Test static pressure 
Test orifice differential pressure 
Leakage 

18. Combustion Test: 
Boiler manufacturer 
Model Firing rate Overfire draft 
Gas meter timing dial size 
Gas meter time per revolution 
Gas pressure at meter outlet 
Gas flow rate 
Heat input 
Burner manifold gas pressure 
Percent carbon monoxide (CO) 
Percent carbon dioxide (CO2) 

Percent oxygen (02) 

Percent excess air 
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Flue gas temperature at outlet 
Ambient temperature 
Temperature difference 
Percent stack loss 
Percent combustion efficiency 
Heat out-put 

1.8 PROJECT RECORD DRAWINGS 

A. The Specialist shall: 

1. Accurately record actual locations of flow measuring stations, balancing valves, and rough 
setting on the Record Drawings. 

1.9 QUALIFICATIONS 

A. The Specialist shall be company specializing in the adjusting and balancing of systems indicated 
in this Section with minimum one successfully performing project completed within the recent 
past certified by AABC. WORK shall be performed under supervision of AABC Certified Test and 
Balance Engineer. 

1.10 SEQUENCING AND SCHEDULING 

A. The Specialist shall: 

1. Sequence work to commence after installation of systems and schedule completion of 
WORK before Substantial Completion of Project. 

1.11 TESTING, ADJUSTING AND BALANCING 

A. A conference shall be convened one week prior to commencing WORK of this Section. 

PART 2 -- PRODUCTS (Not Used) 

PART 3 -- EXECUTION 

3.1 EXAMINATION 

A. The Specialist shall, before conu11encing WORK, verify that systems are complete and operable. 

B. The Specialist shall ensure the following: 

1. Equipment is operable and in safe and normal condition. 
2. Temperature control systems are installed complete and operable. 
3. Proper thermal overload protection is in place for electrical equipment. 
4. Final filters are clean and in place; and where required, install temporary filters in 

addition to final filters. 
5. Duct systems are clean of debris. 
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6. Fan rotation is coITect. 
7. Fire and volume dampers are in place and open. 
8. Coil fins have been cleaned and combed. 
9. Access doors are closed and duct end caps are in place. 
10. Air outlets are installed and connected. 
11. Duct system leakage has been minimized. 
12. Hydronic systems have been flushed, filled, and vented. 
13. Pump rotation is correct. 
14. Proper strainer baskets are clean and in place. 
15. Service and balance valves are open. · 

C. The Specialist shall: 

1. Report any defects or deficiencies noted during perfonnance of services to 
CONSTRUCTION MANAGER. 

2. Promptly report abnormal conditions in mechanical systems or conditions which 
prevent system balance. 

3. If, for design reasons, system cannot be properly balanced, report as soon as observed. 

4. Acknowledge in writing that beginning of work means acceptanc.e of existing 
conditions. 

3.2 PREPARATION 

A. The Specialist shall: 

1. Provide instmments required for testing, adjusting, and balancing operations; and make 
instmments available to CONSTRUCTION MANAGER to facilitate spot checks during 
testing. 

2. Provide additional balancing devices as required. 

3.3 INSTALLATION TOLERANCES 

A. The Specialist shall: 

1. Adjust air handling systems to plus or minus 5 percent for supply systems and plus or minus 
10 percent for return and exhaust systems from quantities indicated. 

2. Adjust hydronic systems to plus or minus 10 percent of design conditions indicated.· 

3.4 ADJUSTING 

A. The Specialist shall: 

1. Ensure that recorded data represents actually measured, or observed, condition. 

2. Permanently mark settings of valves, dampers, and other adjustment devices and set and 
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lock memory stops. 

3. After adjustment, take measurements to verify balance has not been disrupted or that such 
disruption has been rectified. 

4. Leave systems in proper working order, replacing belt guards, closing access doors, 
closing doors to electrical switch boxes, and restoring thermostats to indicated settings. 

5. At final inspection, recheck random selections of data recorded in report; and recheck points 
or areas as selected and witnessed by the OWNER. 

6. Check and adjust systems approximately six months after final accepumce and submit 
rep01t. 

A. Total system balance shall be performed in accordance with AABC National Standards for Field 
Measurement and Instrumentation, Total System Balance. 

3.5 AIR SYSTEM PROCEDURE 

A. The Specialist shall: 

1. Adjust air handling and distribution systems to provide required or design supply, 
return, and exhaust air quantities. 

2. Make air quantity measurements in ducts by Pitot tube traverse of entire cross section area 
of duct. 

3. Measure air quantities at air inlets and outlets. 

4. Adjust distribution system to obtain uniform space temperatures free from 
objectionable drafts and noise. 

5. Use volume control devices to regulate air quantities only to extent that adjustments do not 
create objectionable air motion or sound levels; and control volume by duct internal devices 
such as dampers and splitters. 

6. Vary total system air quantities by adjustment of fan speeds; provide drive changes 
required; and vary branch air quantities by damper regulation. 

7. Provide system schematic with required and actual air quantities recorded at each outlet or 
inlet. 

8. Measure static air pressure conditions on air supply units, including filter and coil 
pressure drops, and total pressure across the fan with allowance for 50 percent loading of 
filters. 

9. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design 
conditions. 

10. Measure temperature conditions across outside air, return air, and exhaust dampers to check 
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leakage. 

11. Where modulating dampers are provided, take measurements and balance at extreme 
conditions. Balance variable volume systems at maximum air flow rate, full cooling, and at 
rninimum air flow rate. 

12. Measure building static pressure and adjust supply, return, and exhaust air systems io 
provide required relationship between each to maintain approximately static pressure 
differential. 

13. Check multi-zone units for motorized damper leakage; and adjust air quantities with 
mixing dan1pers set first for cooling, then heating, then modulating. 

14. For variable air volume units, set volume controller to air flow setting indicated. 
Confinn connections properly made and confirm proper operation for automatic 
variable air volume temperature control. 

3.6 WATER SYSTEM PROCEDURE 

A. The Specialist shall: 
1. Adjust water systems to provide required or design quantities. 

2. Use calibrated venturi tubes, orifices, or other metered fittings and pressure gauges to detem1ine 
flow rates for system balance; where flow metering devices are not installed, base flow balance 
on temperature difference across heat transfer elements in the system. 

3. Adjust systems to provide indicated pressure drops and flows through heat transfer elements 
prior to thermal testing; perform balancing by measurement of temperature differential in 
conjunction with air balancing. 

4. Balance system with automatic control valves fully open to heat transfer elements. 

5. Adjust water distribution systems by means of balancing cocks, valves, and fittings. The 
Specialist shall not use service or shut-off valves for balancing unless indexed for balance point. 

6. Where available pump capacity is less than total flow requirements or individual system parts, 
full flow in one part may be simulated by temporary restriction of flow to other parts. 

** END OF SECTION ** 
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SECTION 16030 - ELECTRICAL TESTS 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes testing, commissioning and demonstrating electrical 
WORK. 

B. The WORK of this Section includes circuit activation, equipment running and installation 
of temporary jumpers. 

C. The WORK of this Section includes correction of defects and retesting. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other 
Sections of the specifications, not referenced below, shall also apply to the extent 
required for proper performance of this WORK. 

1. Section 13300 Instmmentation and Control 
2. Section 16050 Basic Electrical Materials and Methods 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions, with revisions, of the 
following codes and City of San Diego Supplements: 

1. National Electrical Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK 
of this Section: 

l. NETA National Electrical Testing Association, Latest Edition 

1.5 SEQUENCE AND SCHEDULING 

A. Electrical testing including functional testing of power and controls not tested under 
Section 13300 shall be completed before commencement of commissioning. 

1.6 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Report of testing of electrical WORK. 
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PART 2 -- PRODUCTS 

2.1 TEST EQUIPMENT AND MATERIALS 

A. Test instruments shall be calibrated to references traceable to the National Bureau of 
Standards and shall have a current sticker showing date of calibration, deviation from 
standard, name of calibration laboratory and teclmician, and date recalibration is required. 

PART 3 -- EXECUTION 

3.1 TESTING 

A. In addition ta indicated testing requirements and acceptance criteria, testing shall include 
the fallowing: 

1. Lighting: NIA 

2. Power Instrumentation: Demonstration that voltmeter and ammeter switches 
are functional and that meters, including kilowatt meters, are installed within 
catalog accuracy. 

3. Demonstration of mechanical and electrical interlocking by attempting ta subve1i 
the indicated sequence. 

4. Activation of ground fault tripping by operating test features provided with 
ground current protective systems and by injecting a known, and reasonable, 
current in the ground current sensor circuit. Where not otherwise indicated, 
ground fault tripping shall occur at a ground current equivalent to 20 percent of 
phase current. Current injection is not required of circuit 400 amperes or less. 

5. Cable Testing: 480-volt circuits shall be tested for insulation resistance with a 
1000-volt megohm meter. Testing shall be done after the 480-volt equipment is 
ten11inated. Phase-to-phase A-B, B-C, A-C and phase-to-ground insulation 
resistance tests shall be performed on each 5 kv, 15 kv, and 25 kv cable prior to 
termination at equipment but subsequent to stress cone makeup. Test results 
shall be submitted for review 30 days prior to plant operation and any system 
testing. Equipment which may be damaged during this test shall be 
disconnected. Tests shall be performed with other equipment col1llected to the 
circuit. The cable must withstand the test high voltage without breakdown, and 
shall exhibit steady or decreasing leakage current during the high potential test, 
and have satisfactory comparable megger readings in each megger test. Test 
results shall identify equipment used and time of test. Cable operating at more 
than 2,000 volts shall be tested in accordance with ICEA publications S-68-61, S-
61-402, S-19-81, and S-68-516. Cable testing and reporting shall be performed 
by an organization recommended by the Manufacturer of the cable to be tested. 
The testing organization shall have a record of at least one prior successful 
project of comparable size and complexity. Testing shall verify the quality of 
cable te1minations. Test results for medium and high voltage cable shall be 
submitted to the CONSTRUCTION MANAGER 30 days prior to the time 
schedule for equipment energization. 

6. Functional test and testing of electrical components shall be performed prior to 
subsystem testing and commissioning. Compartments and equipment shall be 
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cleaned before commencement of functional testing. Functional testing shall 
include: 
Visual and physical check of cables, busswork, circuit breakers, transformers, 
and connections associated with new and modified equipment. 

Setting of protective relays in conformance with results of the Short Circuit 
Study and testing of relays to assure that relays will trip at the current value and 
time required by the Study. 

Circuit breakers which are specified with adjustable time or pick-up settings for 
ground current, instantaneous overcurrent, short-time overcurrent, or long-time 
overcurrent, shall be field adjusted by a representative of the circuit breaker 
Manufacturer. Time and pickup setting shall correspond to the recommendations 
of the Short Circuit Study. Setting shall be tabulated and proven for each circuit 
breaker in its installed position; test results shall be certified and 7 copies shall be 
submitted to the CONSTRUCTION MANAGER. 

7. Complete ground testing of all grounding electrodes pnor to operating the 
equipment utilizing a three-point ground test. 

B. Subsystem testing shall occur after the proper operation of alarm and status contacts has 
been demonstrated to the CONSTRUCTION MANAGER and after process control 
devices have been adjusted. The WORK of this Section includes adjusting limit switches 
and level switches prior to testing and setting pressure switches, flow switches, and 
timing relays. 

C. After initial settings have been completed, each subsystem shall be operated in the 
manual mode. Once the manual mode of operation has been proven, automatic operation 
shall be demonstrated to verify proper start and stop sequence of pumps, proper operation 
of valves, proper speed control, and similar parameters. 

D. Subsystems, in the context discussed here, mean individual and groups of pumps, 
conveyor systems, chemical feeders, air conditioning units, ventilation fans, air 
compressors, and similar equipment. 

3.2 COMMISSIONING 

A. Commissioning shall not be attempted until all subsystems have been found to operate 
satisfactorily; commissioning shall only be attempted as a function of non11al plant 
operation in which plant process flows and levels are routine and equipment operates 
automatically in response to flow and level parameters or computer command, as 
applicable. Simulation of process parameters shall be considered only upon receipt of a 
written request by the CONTRACTOR. 

** END OF SECTION ** 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E -Technicals (Rev. Aug. 2016) 

1034 I Page 



SECTION 16050 - BASIC ELECTRICAL MATERIALS AND METHODS 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing the following: 

1. Raceways, Fittings and Supports 
2. Concrete Pads, Underground Ducts, Manholes and Pull-Boxes 
3. Conductors, Wire and Cable 
4. Wiring Devices 
5. Disconnect Switches 
6. Electrical Identification 
7. Pushbuttons 
8. Cabinets and Enclosures 
9. Process Control Devices 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other 
Sections of the Specifications, not referenced below, shall also apply to the extent 
required for proper perfonnance of this WORK. 

I. Section 02200 Earthwork 
2. Section 03300 Cast-In-Place Strnctural Concrete 
3. Section 05500 Miscellaneous Metalwork 
4. Section 09800 Protective Coating 
5. Section 13300 Instrumentation and Control 
6. Section 15034 Gauges 
7. Section 16030 Electrical Tests 
8. Section 16170 Grounding System 
9. Section 16431 Short Circuit and Coordination Report 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the 
CONTRACTOR shall comply with the Standard Specifications for Public Works 
Construction (SSPWC). 

1.4 CODES 

A. The WORK of this Section shall comply with the current editions of the following 
codes as adopted by the City of San Diego Municipal Code: 

1. California Building Code 
2. National Electrical Code 
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1.5 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the 
WORK of this Section: 

1. Federal Specifications: 

FS W-C-596E/GEN(l) Connector, Plug, Repeptacle and Cable Outlet, 
Electrical Power 

FS W-S-896E/GEN(l) Switches, Toggle (Toggle and Lode), Flush 
Mounted ( ac) 

FS WW-C-58IE Conduit, Metal, Rigid, and Intermediate; And 
Coupling, Elbow, and Nipple, Electrical Conduit: 
Steel, Zinc Coated 

WW-C-581E Intermediate; and Coupling, Elbow, and Nipple, 
Electrical Conduit; Zinc Coated 

2. Commercial Standards: 

ANSIC80.1 

ANSI/IEEE 386 

ANSIC37.46 

NEMATC2 

NEMAICS 6 

NEMA250 

NEMAWC7 

ASTMB3 

ASTMB8 

ASTMB33 
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Rigid Steel Conduit, Zinc Coated, Specification 
For 

Separable fusulated Connector Systems for Power 
Distribution Systems Above 600V 

Specifications for Power Fuses and Fused 
Disconnecting Switches 

Electrical Plastic Tubing (EPT) and Conduit (EPC 
40 and EPC 80) 

Enclosures for Industrial Controls and Systems 

Enclosures for Electrical Equipment (1000 volts 
maximum) 
Cross-Linked-Thermosetting Insulated Wire and 
Cable for the Transmission and Distribution of 
Electric Energy 

Soft or Annealed Copper Wire 

Concentric-Lay-Stranded Copper Conductors, 
Hard, Medium-Hard, or Soft 

Tinned Soft or Annealed Copper Wire for 
Electrical Purposes 
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ASTMB189 

ICEA S-68-516 

IEEE 383 

UL44 

UL83 

UL67 

UL489 

UL50 

1.6 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. General 

Lead Coated and Lead-Alloy-Coated Soft Copper 
Wire for Electrical Purposes 

Ethylene-Propylene-Rubber-Insulated Wire 

Type Test of Class IE Electric Cables, Field 
Splices, and Connections for Nuclear Power 
Generating Stations 

Rubber-Insulated Wires and Cable 

Thermoplastic-Insulated Wires and Cable 

Underwriters Laboratories, Electric Panelboards 

Molded-Case Circuit Breakers and Circuit Breaker 
Enclosures 

Cabinets and Boxes 

Shop drawings including the following: 

Complete material list stating manufacturer and name of each item or 
class of material. 
Front, side, and rear elevations and top views. 
Location of conduit entrances and access plates. 
Identification of conductors not indicated on drawings. 
Identification numbers of conductors. 
Manufacturers' equipment drawings. 
Details of shielded power cable termination. 
Component data. 
Co1111ection, terminal and internal wiring diagrams, and conductor sizes. 
Layout drawings indicating arrangement, dimensions and weights. 
Methods of anchoring. 
Finish. 
Nameplates. 
Temperature limitations, as applicable. 

Manufacturer's product data including the following: 

Catalogue cuts, bulletins, brochures, or photocopies of applicable pages 
for mass produced, non-custom manufactured products stamped to 
indicate the project name, applicable Specification section and 
paragraph, model number, ratings and options. 
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Lists of the following: 

Materials, equipment, apparatus and fixtures proposed for use; with the 
list including sizes, names of manufacturers, catalog numbers, and such 
other information required to identify the items. 

Test reports of the following: 

Factory-fabricated products. 
Currents resulting from DC high potential testing. 

2. Lighting and Power Distribution Panelboards 

Manufacturer's data as follows: 

Manufacturer's certification that bus bracing is capable of withstanding 
the specified short circuit condition. 

Quantity and rating of circuit breakers provided with each panelboard. 

B. General Requirement 

1. All equipment furnished by the contractor shall be listed by and shall bear the 
label of Underwriters' Laboratories, Incorporated (UL). 

2. The consiruction and installation of all electrical equipment and materials 
shall comply with all applicable provisions of the Cal/OSHA Safety Orders 
(Title 8, CCR), State Building Standards, and Applicable local codes and 
regulations. 

1.7 OWNER'SMANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Manufacturer's installation instructions. 
2. Manufacturer's maintenance procedures. 

1.8 PROJECT RECORD DRAWINGS 

A. The following shall be included in the PROJECT RECORD DRAWINGS: 

1. Accurate location of conductors including depths and routing of concealed 
below-grade electrical WORK. 

2. Accurate location of electrical WORK (raceway and conductors) where the 
location differs substantially from the locations indicated. 
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1.9 AREA DESIGNATIONS 

A. General: For purposes of delineating electrical enclosure and installation 
requirements, certain areas are classified as defined below. Electrical installations 
within these areas shall conform to the indicated code requirements for the area 
indicated. 

B. General Purpose Locations [(N) Electrical Building, (N) Control Room, 
Modified znd Floor Office, (E) Engine Room, (E) Electrical Room, (E) 
Switchgear Building, (E) PS Pump Room, (E) MCC Room]: WORK installed in 
areas which are not otherwise specifically classified shall be "General Purpose." 
Enclosures shall comply with the requirements of these Specifications and shall be 
NEMA Type 1. · 

C. Damp Location [North Generator Building, South Generator Building, inside 
Packaged Roof AHUs]: Locations which are indoors and 2 feet below grade 
elevation or which are indicated as damp locations on the Drawings shall have 
electrical installations which conform to the requirements for outdoor locations; 
except, that the air space from walls may be less than 1/4-inch and enclosures shall 
be NEMA Type 2. "Danip locations" shall include pipe galleries, tunnels, and 
basements. Rooms housing liquid handling equipment are also classified as damp 
locations regardless of grade elevation. 

D. Outdoor and Corrosive Locations [including: Fuel Storage Area, and roof 
areas]: Unless noted otherwise in the drawings, locations shall have stainless steel 
threaded hardware; electrical hardware, fittings, and raceway systems shall be PVC­
coated. Enclosures shall be NEMA Type 4X of fiberglass and reinforced polyester or 
equal. 

E. Hazardous Locations: NEC "Hazardous (Classified) Locations" shall be as 
indicated and shall comply with NFPA 820. 

1.10 FACTORY TESTING 

A. Product Testing: Products shall be tested at the factory for c-0mpliance with the 
indicated requirements and as follows: 

1. Cabinets and Enclosures: Each motor control center shall be completed, 
assembled, wired, and tested at the factory. All buses and wiring shall be 
given a dielectric test in accordance with the latest IEEE and NEMA 
Standards. 

B. Witnesses: The OWNER and the CONSTRUCTION MANAGER (at the option of 
either) reserves the right to witness factory tests. 

1.11 FIELD TESTING 

A. Testing: Products shall be field-tested for compliance with the indicated 
requirements. 
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B. Witnesses: The OWNER and the CONSTRUCTION MANAGER (at the option of 
either) reserves the right to witness field tests. 

1.12 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Products shall be delivered in original, unbroken packages, 
containers, or bundles bearing the name of the manufacturer. 

B. Storage: Products shall be carefully stored in a manner that will prevent damage and 
in an area that is protected from the elements. Products shall not be damaged, 
marred, or splattered with water, foam, plaster, or paint. Moving parts shall be kept 
clean and dry. 

C. Replacement: Damaged materials or equipment, including face plates of panels and 
switchboard sections, shall be replaced or refinished by the manufacturer at no 
expense to the OWNER. 

1.13 REGULATORY REQUIREMENTS 

A. In addition to other indicated regulatory requirements, the WORK of this Section 
shall comply with the requirements of SSPWC Subsection 209-1. 

1.14 UTILITY REQUIREMENTS 

A. The WORK of this Section includes compliance with the requirements of San Diego 
Gas and Electric Company and payment of related charges. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Listing: Electrical equipment and materials shall be listed for the intended purpose 
by an independent testing laboratory including Unde1writers Laboratories (UL) or an 
independent testing laboratory shall be acceptable to the inspection authority having 
jurisdiction. 

B. Unlisted Products: When a product is not available with a testing laboratory listing 
for the intended purpose, special testing (if any) required by the authority having 
jurisdiction shall be included in the original contract price. 

C. Project/Site Conditions: Unless otherwise indicated, equipment and materials shall 
be sized and rated for the ambient conditions in San Diego but not less than an 
ambient temperature of 40 degrees C at sea level without exceeding the 
manufacturer's stated tolerances. 

D. Product Qualifications: Equipment and materials shall be new and shall bear the 
UL label, where UL requirements apply. Equipment and materials shall be the 
products of reputable manufacturers specializing in the products indicated in this 
Section. Similar items in the project shall be products of the same manufacturer. 
Equipment and materials shall be of industrial grade and standard of construction and 
shall be of sturdy design and manufacture; and shall be capable of reliable, trouble­
free service. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E. Technicals (Rev. Aug. 2016) 

1040 I Page 



2.2 RACEWAY, FITTINGS AND SUPPORTS 

A. Raceway: Raceway shall comply with the following: 

1. Rigid Steel Conduit: NI A. 

2. Intermediate Metal Conduit: NIA. 

3. Fittings: Locknuts shall be extra heavy electrogalvanized steel for sizes 
through 2 inches. Locknuts larger than 2 inches shall be electrogalvanized 
malleable iron. Bushings shall be electrogalvanized malleable iron with 
insulating collar. Grounding bushings shall be locking type and shall include 
a feed-through compression lug for securing the ground cables. Unions shall 
be electrogalvanized ferrous alloy type. Threadless fittings are not 
acceptable. Gaskets shall be made of neoprene. 

Expansion fittings in embedded runs shall be watertight and shall be 
provided with an internal bonding jumper. The expansion material shall be 
neoprene and shall allow for 314-inch movement in any direction. 

4. Plastic Coated Rigid Steel Conduit and Fittings: All indoor conduit, 
including in the ceilings shall be plastic coated conduit shall be rigid steel 
conduit with PVC jacket and shall conform to Federal Specification WW-C-
58IE, ANSI C80.l, and to Underwriter's Laboratories specifications. The 
zinc surfaces of the conduit shall remain intact and undisturbed on both the 
inside and the outside of the conduit through the preparation and application 
processing. A PVC coating shall be bonded to the galvanized outer surface 
of the conduit. The bond between the PVC coating and the conduit surface 
shall be greater than the tensile strength of the plastic. The thickness of the 
PVC coating shall be a minimum of 40 mils. A PVC jacketed coupling shall 
be provided with each length of conduit. A PVC sleeve equal to the OD of 
the conduit shall extend 1-112 inches from each end of coupling. 

Fittings used with plastic coated conduit shall be similarly coated to the same 
thiclmess as the conduit and shall be provided with type 304 stainless steel 
hardware. Conduit and fittings shall be manufactured by the same company. 
Minimum size shall be 314 inch. 

5. Electrical Metallic Tubing: NIA. 

6. Flexible Metal Conduit: NIA. 

7. Liquidtight Flexible Steel Conduit: NIA. 

8. Explosion proof Flexible Conduit: Explosion proof flexible conduit shall 
be suitable for use in Class I, Division I, Groups C and D hazardous areas 
complying with NEC and shall be watertight. 
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9. Rigid Nonmetallic Conduit: All buried conduit shall be rigid nonmetallic 
conduit shall be NEMA TC2, EPC-80-PVC high impact, polyvinylchloride 
(PVC). Fittings used with PVC conduit shall be PVC solvent weld type. 
Nonmetallic conduits shall be UL listed for applications indicated. Minimum 
size shall be 2 inch. 

10. Wireways: Wireways and auxiliary gutters shall be JIC EMP-1 sectional 
flanged oiltight type with hinged covers and shall be 8 inches by 8 inches in 
cross section unless otherwise indicated. 

11. Cable Trays: N/ A. 

12. Metallic Insulation Bushings: Metallic insulated bushings shall have 
ground terminals and smooth and well-rounded surfaces to protect the 
conductor insulation. The conduit threads shall be deep, clean and easily 
attached to the conduits. The bushing shall be 0-Z/Gedney, Thomas and 
Betts, or equal. 

B. Boxes and Fittings: Boxes and fittings shall comply with the following: 

1. Sheet Metal Boxes: Boxes and fittings installed in areas where electrical 
metallic tubing is indicated shall be standard UL approved electro-galvanized 
sheet steel. 

2. Cast Ferrous Alloy Boxes: Boxes shall be hot-dip galvanized cast ferrous 
alloy unless otherwise indicated. Integrally cast threaded hubs or bosses 
shall be provided for conduit entrances and shall provide for full 5-thread 
contact on tightening. Drilling and threading shall be done before 
galvanizing. A full body neoprene gasket shall be included with the cover. 
Type 304 stainless steel screws shall be provided for covers. Where two or 
more devices are located together, outlet and device boxes shall be gang 
type. Cover plates shall be hot-dip galvanized cast ferrous alloy unless the 
particular device requires a cover that is not manufactured in this material. 

3. Floor Boxes: Floor boxes shall be hot-dip galvanized cast boxes with an 
NEMA 4 rating. Boxes shall include a recessed ring neoprene gasket, hot­
dip galvanized steel checker cover plates and type 304 stainless steel 
machine screws of not less than 1/4 inch diameter. The cover screws shall be 
flat head type or recessed socket head screws designed to be flush with cover 
plate. 

4. Welded Sheet Steel Boxes: Large boxes shall be fabricated from welded 
steel and shall be hot-dip galvanized after fabrication. Before finish is 
applied, a grounding pad drilled for two bolted grounding lugs or a 
grounding stud shall be welded to the inside of the box. Hardware shall be 
304 stainless steel. Boxes shall, as a minimum, meet NEMA 12 and JIC 
EMP-1 requirements. 

5. Explosion proof Boxes and Seal Fittings: In areas specified as Class I, 
Division 1 or 2, hazardous, boxes and fittings shall be NEMA 7, Groups C 
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and D, explosionproof. Seal fittings for conduit systems in hazardous 
atmosphere locations shall be hot-dip galvanized cast ferrous alloy. Sealing 
compound shall be hard type and UL listed for explosionproof sealing 
fittings. 

6. Hubs: Threaded hubs for connection of conduit to junction, device or 
tenninal boxes shall be made of cast ferrous alloy, electroplated with zinc 
and shall have insulated liner and insulating bushings. The hubs shall utilize 
a neoprene 0-ring and shall ensure a watertight connection. 

C. Raceway Supports: Raceway supports shall comply with the following: 

1. Conduit Supports: 316 Stainless steel framing channel shall be used to 
support groups of conduit. Conduit supports for PVC coated rigid steel shall 
be one-hole PVC coated clamps or 316 stainless steel. 

2. Ceiling Hangers: Ceiling hangers shall be adjustable galvanized carbon 
steel rod hangers. Straps or hangers of plumber's perforated tape are not 
acceptable. Unless otherwise indicated hanger rods shall be 1/2-inch full­
threaded rods and shall meet ASTM A 193. Hanger rods in Damp or Outdoor 
Locations as defined per this Section, shall be shall be 316 stainless steel. 

3. Structural Attachments (Racks): Structural attachments shall be 
constructed from 316 stainless steel channel as specified. 

2.3 CONCRETE PADS, UNDERGROUND DUCTS, MANHOLES AND PULL-BOXES 

A. General: The WORK of this Section includes concrete pads, manholes, pull-boxes 
and concrete required for encasement, installation, or construction and shall be 2500-
psi concrete conforming to the requirements of Section 03300 and the following: 

1. Consolidation of encasement concrete around duct banks shall be by hand 
puddling, and no mechanical vibration will be permitted. 

2. A workability admixture consisting of a hydroxylated carboxylic acid type in 
liquid form shall be used in encasement concrete, admixtures containing 
calcium chloride shall not be used. 

3. Concrete for encasement of conduit or duct banks shall contain an integral 
red-oxide coloring pigment in the proportion of 8 pounds per cubic yard of 
concrete. 

B. Concrete Pads: Concrete housekeeping pads shall be provided for floor-standing 
electrical equipment. Unless noted otherwise, housekeeping pads shall be 3 inches 
above surrounding finished floor or grade and shall be 2 inches larger in both 
dimensions than the supported equipment unless otherwise indicated .. 

C. Concrete-Encased Ducts: Where an underground distribution system is indicated, it 
shall be constructed of multiple runs of single bore non-metallic ducts, concrete 
encased, with steel reinforcing bars, with underground manholes and pullboxes. 
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D. Manholes and Pull-Boxes Manholes and pullboxes shall comply with the following: 

1. Manholes and pull-boxes shall be of precast concrete. Concrete construction 
shall be designed for traffic loading. Covers shall be parkway type, except as 
otherwise indicated. "P" covers shall be identified as "High Voltage 
Electric." "S" covers shall be identified as "Secondaiy Electric" and "C" 
covers as "Signal." Manholes and pullboxes shall be equipped with pulling­
in irons opposite and below each ductway entrance. Manholes shall have 
concrete covers with 30-inch diameter lids. Covers and lids shall be bolted 
to cast-in-'place steel frames with corrosion resistant hardware. Frames shall 
be factory-primed; covers shall be galvanized and shall have lifting handles. 

2. Manholes and pullboxes shall have cable supports so that each cable is 
supported at 3-foot intervals within the manhole or pullbox. Cable supports 
shall be fastened with galvanized bolts and shall be fabricated of fiberglass or 
galvanized steel. 

3. Duct entrances shall be grouted smooth. Ducts for primary and secondary 
cables shall be terminated with flush-end bells. Sections of prefabricated 
manholes andpullboxes shall be assembled with waterproof mastic. Each 
manhole or pullbox shall be set on a 6-inch bed of gravel as recommended by 
the manufacturer. 

2.4 CONDUCTORS, WIRE AND CABLE 

A. General: The type, size and number of conductors shall comply with the indicated 
requirements. Number and types of communication, paging, and security cables shall 
be as required for the particular equipment provided. 

Conductors, including ground conductors, shall be copper. Insulation shall bear the 
manufacturer's trademark, type, voltage rating, and conductor size. 

B. Color Coding: Color coding shall comply with the following: 

1. Control Conductors: 
manufacturer's standard. 

Control conductors color coding shall be 

2. Power Conductors: Single-conductor power conductors shall have the 
following colors for 600V or less: 

Phase A 
PhaseB 
Phase C 
Ground 
Neutral 
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Color coding tape shall be used where colored insulation is not available. Branch 
circuit switch shall be yellow. Insulated ground wire shall be green, and neutral shall 
be gray. Color coding and phasing shall be consistent throughout the site, but bars at 
panelboards, switchboards, and motor control centers shall be connected Phase A-B-C, 
top to bottom, or left to right, facing connecting lugs. 

General purpose ac control conductors shall be pink. General purpose de control 
conductors shall be blue. 

Cables sized No. 4 A WG and larger may be black with colored 3/4-inch vinyl plastic 
tape applied in 3-inch lengths around the cable at each end. The cables shall be tagged 
at terminations and in pull boxes, handholes and manholes. 

C. Lighting and Rece11tacle Branch Circuit Conductors: Lighting conductors shall 
be stranded except for No. 12 AWG which shall be solid. 

1. Conductors shall comply with the following characteristics: 

Voltage: 

Conductor: 

Insulation: 

Jacket: 

Flame resistance: 

600 volts. 

Bare annealed copper; stranded in accordance with 
ASTMB8. 

THWN/THHN, 90 degree C dry, 75 degree C wet, 
polyvinylchloride (PVC) per UL 83. 

Nylon. 

UL83. 

D. Power and Control Conductors ancl Cable, 600 Volts: Conductors and cable shall 
comply with the following: 

1. Single Conductors: Single conductor cable shall be stranded and shall be 
installed in conduits for power and control circuits. 

Conductors shall comply with the following characteristics: 

Voltage: 

Conductor: 

Insulation: 

Jacket: 
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XHHW, 90 degrees C dry, 75 degrees C wet, 
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UL 44 andNEMA WC-7. 

Chlorosulfonated polyethylene (CSPE). 
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Flame resistance: IEEE383. 

2. Multiconductor Cable: Multiconductor cable shall be used for power and 
control circuits installed in cable tray. Cables shall be UL labeled, Type TC, 
designed for cable tray installation in accordance with NEC 340. The type of 
insulation, number of conductors, and size of conductor shall comply with 
the indicated requirements. 

Multiconductor power cable shall contain three or four conductors, as 
indicated, plus an equipment grounding conductor. 
Multiconductor power cables shall comply with the following: 

Voltage: 

Conductors: 

Insulation: 

Jacket: 

Flame resistance: 

600 volts. 

Annealed copper, stranded, per ASTM BS, coated 
per ASTMB33. 

THWN/THHN, 90 degrees C dry, 75 degrees C wet, 
ethylene propylene rubber (EPR) or a composite of 
EPR and chlorosulfonated polyethylene (CSPE) per 
ICEA S-68-516 and UL 44. 

Polyvinylchloride (PVC). 

IEEE 383. 

Unless otherwise indicated, multiconductor control cable shall be size 14 
A WG and shall comply with the following: 

Voltage: 

Conductors: 

Insulation: 

Jacket: 

Flame resistance: 

E. Direct Burial: NIA. 

600 volts. 

Annealed copper, stranded, per ASTM B8, coated 
per ASTM B33. 

THWN/THHN, 90 degrees C dry, 75 degrees C wet, 
ethylene propylene rubber (EPR) or a composite of 
EPR and chlorosulfonated polyethylene (CSPE) per 
ICEA S-68-516 and UL 44. 

Polyvinylchloride (PVC). 

IEEE 383. 

F. Medium Voltage Power Conductors and Cable (5 KV-15 KV): Conductors and 
cable shall comply with the following: 

1. Conductors Used In Raceway: The medium voltage power cable shall be 
suitable for use in raceways except cable trays. Conductors size 250 MCM 
and larger may be installed in cable trays when permitted by NEC. The cable 
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shall comply with the requirements of ICEA S-68516, AEIC CS6, UL I 072 
and the following: 

Voltage: 5 kV or 15 kV as specified. 

Conductor: Single conductor, uncoated copper, Class B, stranded as per 
ASTMB8. 

Strand shield: Extruded semiconducting stress relief layer. 

Insulation: Ethylene propylene (EPR), Type MV-90, rated continuous 90 
degrees C, emergency 130 degrees C, short circuit 250 degrees 
C, wall thickness rated for 100 percent insulation level. 

Insulation screen: Extruded semiconducting stress relieflayer. 

Shield: Coated copper tape with 12.5 percent overlap. 

Jacket: Polyvinylchloride (PVC). 

G. Signal Cables: Signal cables shall comply with the following: 

1. General: Signal cable shall be provided for instrument signal transmission, 
alarm, communication and any circuit operating at less than 100 volts. 
Cables shall be color coded black and white for pairs or black, white and red 
for triads. Circuit shielding shall be provided in addition to cable shielding. 

2. Single Circuit: Cable shall consist of one pair or triad, No. 16 AWG 
conductors with 15 mils of 90 degree C polyvinylchloride (PVC) insulation, 
4 mils nylon conduit or jacket, twisted on a 2-inch lay, and covered with a 
100 percent 1.35 mil aluminum-Mylar tape shield with No. 18 AWG 7-strand 
tinned copper drain wire and a 45 mil PVC jacket overall. Cable shall be UL 
listed, Type TC, rated 600 volts. 

3. Multiple Circuit: Cable shall consist of four or more pairs or triads which 
are made up of No. 18 A WG conductors with 15 mils of 90 degree C PVC 
insulation, 4 mils nylon jacket, twisted on a staggered lay 1-1/2 to 2-1/2 
inches, and covered with a 100 percent 1.3 5 mil aluminum-Mylar tape shield 
with No. 22 AWG 7-strand tinned copper drain wire. Overall cable shield 
shall be 2.35 mil aluminum-Mylar tape with a No. 20 AWG 7-strand tilliled 
copper drain wire. Cable shall be UL listed, Type TC, 600 volts. 

4. Thermocouple Extension: Extension cable shall be provided for the type of 
thermocouple circuit indicated. Conductors shall be 16 AWG, solid alloy, 
with 15 mils of 90 degree C :flame-retardant polyvinylchloride insulation, 
twisted and covered with 100 percent 2.35 mil aluminum polyester tape and a 
20 A WG, 7-strand, tinned-copper drain wire and a 35 mil, flame-retardant 
PVC jacket overall. Cable shall be listed for cable tray installation. 

5. Communication, Paging and Security System: Communication, paging, 
and security system cables shall comply with Section 13300. 

6. Modbus cable: Modbus cable shall be fully compatible with the network 
system shown on plans and meet the requirements set forth at 
http://www.modbus.org/. The contractor shall coordinate and be responsible 
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for all cable configurations, proof of proper resistance, impedance, shielding, 
and connections to the motor protection relays and VFDs communication 
ports. 

H. Portable Cord: Portable cord shall be UL listed, Type SO for sizes No. 10 A WG 
and smaller. Cords with conductors larger than No. 10 AWG shall be UL listed, 
Type G. Cords shall contain an equipment grounding conductor. 

1. Cables shall comply with the following: 

Conductors: 

Insulation: 

Jacket: 

Flexible rope stranded per ASTM Bl89 and B33. 
Conductors shall be coated except ground 
conductors may be uncoated. 

Insulation shall be ethylenepropylene (EPR) as per 
ICEA S-68-516 and rated for continuous operation 
at 90 degrees C. 

Heavy-duty neoprene as per ICEA S-68-516. 

I. Splicing and Terminating Materials: Splicing and terminating materials shall 
comply with the following: 

1. 600 Volt Conductor and Cable Connectors: Connectors shall be compression 
type of correct size and UL listed for the specific application. Connectors 
shall be tin-plated high conductivity copper. Connectors for wire sizes No. 
10 A WG and smaller shall be nylon self-insulated, ring tongue or locking­
spade terminals. Connectors for wire sizes No. 8 AWG and larger shall be 
one-hole lugs up to size No. 3/0 A WG, and two-hole or four-hole lugs for 
size No. 4/0 and larger. Mechanical clamp, dimple, screw-type connectors 
are not acceptable. 
In-line splices and taps shall be used only where indicated, or shown on the 
shop drawings. When used, they shall be of the same construction as other 
connectors. Splices shall be compression type, made with a compression tool 
die designed for the purpose. Splice shall be covered with a heat-shrinkable 
sleeve or boot. 

2. 5 KV and 15 KV Cable Terminators: Tenninations shall be made with a tin­
plated compression type lug and a compression pressure tool recommended 
by the manufacturer of the lug. Tool shall be of the hydraulic pump type or 
the type that crimps to the required size before releasing. Electrical voltage 
stresses shall be controlled by high pennitivity, high resistivity, heat 
shrinkable polymeric tubing. Termination shall be sealed using heat 
shrinkable tubing and heat activated adhesive. Corona extinction level for a 
completed tem1ination on a cable shall not be less than 1-1/2 times the rated 
cable phase to ground voltage. 

Splices shall be made with a tin-plated copper compression connector and a 
compression tool as recommended by the manufacturer of the com1ector. 
Tool shall be of the hydraulic pump type or the type that crimps to the 
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required size before releasing. Electrical voltage stresses shall be controlled 
by utilization of high pennitivity, high resistivity, heat shrinkable polymeric 
tubing. The splice shall be sealed with a heat activated adhesive and an outer 
heat shrinkable jacket tubing. Splice shall provide continuity of the cable 
shield using a wire mesh and grounding clamps. 

Load break connectors and bushings shall be rated 8.3 KV phase to ground 
and 14.4 KV phase to phase across contact; 95 KV BIL; 35 KV, 60 Hz, I 
minute; 11 KV corona extinction; 200 amp continuous, 300 amps, 8 hours; 
15,000 amps RMS (asym), 12 cycles, 10,000 amps RMS (sym), 30 cycles; 
and shall comply with the requirements of ANSI Cl 19 .2. Connectors and 
bushings shall include items necessary for a complete installation. 

Nonload-break connectors and bushings shall be rated 8.3 KV phase to 
ground and 14.4 KV phase to phase; 95 KV BIL; 35 KV, 60 Hz, I minute; 11 
KV corona extinction; 600 amps continuous; 900 amps, 8 hours; 40,000 
amps RMS (asym), 12 cycles; 27,000 amps RMS (sym), 4 seconds; and shall 
comply with the requirements of ANSI Cl 19.2. Connectors and bushings 
shall include items necessary for a complete installation. 

3. Portable Cable Fittings: Portable cable fittings for terminating the cable shall 
provide a watertight seal between the cord and the tenninator and between 
the terminator and mounting hub. The cable terminator shall include 
neoprene liner which grips the cord jacket when the back nut on the fitting is 
tightened. 

2.5 WIRING DEVICES 

A. General: Wiring devices shall be UL approved for the current and voltage indicated 
and shall comply with NEMA WD-1. Devices shall contain provisions for back 
wiring and side wiring with captively held binding screws. 

Devices shall be brown, except those located in finished areas shall be ivory. 

Special purpose devices shall be the color indicated. 

Receptacles and switches shall conform to Federal Specifications W-C-596E and W­
S-896E, respectively, and the indicated standards. 

B. Receptacles and Plugs: Receptacles and plugs shall comply with the following: 

1. General: Receptacles shall be grounding type. 

2. 120V Receptacles: Receptacles indicated for indoor use in clean areas shall 
be duplex 20 amp, NEMA 5-20R, and shall accept NEMA 5-15P and 5-20P 
plug caps. 

Receptacle indicated for use outdoors or in process or corrosive areas shall 
be duplex, 20 ampere, NEMA 5-20R, and shall accept NEMA 5-15P and 
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C. 

5-20P plug caps. Receptacle and plug caps shall be corrosion resistant, 
marine duty with yellow polycarbonate weatherproof lift covers. 

3. Ground Fault Interrupter Receptacles: Receptacles shall be NEMA 5-20R 
configured and shall mount in a standard outlet box. Units shall trip at 5 
milliamperes of ground current and shall comply with NEMA WD-1-1.10 
and UL 943. GFI receptacles shall be capable of individual as well as 
"downstream" operation. 

4. 240V Rece1ltacles: 240-volt duplex receptacles shall be 2-pole, 3-wire, 
grounding type, 240-volt, ac, 20-amperes, NEMA Configuration 6-20R. 
Single 30-ampere receptacles shall be 2-pole, 3-wire, grounding type, 125-
volt, ac, 30-amperes, NEMA Configuration 5-30R. 

5. Plug Caps: Male plug caps for 120 volt and 240 volt receptacles shall be of 
the cord grip armored type with heavy phenolic housing, of the same 
manufacture as the receptacle. Plug caps shall be rated 15 amps. One plug 
cap shall be provided for every four receptacles (minimum 2 plug caps). 

6. Three Phase Receptacles and Plugs: Receptacles shall be suitable for 
480 volt, 3-phase, 4-wire service, with ampere ratings as indicated. 
Receptacles and plugs shall be designed so that the grounding pole is 
permanently connected to the housing. The grounding pole shall make 
contact before the line poles are engaged when the plug is connected to the 
receptacle housing. The plug sleeve shall also make contact with the 
receptacle housing before the line and load poles make contact. Receptacles 
shall include cast back box, angle adapter, gaskets, and a gasketed screw­
type, weathertight cap with chain fastener. Each receptacle shall be provided 
with one plug. 

7. Receptacles for Hazardous Areas: Receptacles for use in hazardous areas 
shall be rated in accordance with NEC for the area in which they are to be 
located and shall be factory sealed. Receptacles shall be designed so the plug 
must be inserted and turned before load is energized. Receptacles shall be 
provided with mounting box, sealing chamber, and compatible plug. 

Switches: Switches shall comply with the following: 

1. General Purpose (Indoor, Clean Areas): General purpose switches shall 
be quiet AC type, specification grade, mid shall comply with rated capacities 
as required. Switches shall match receptacles in color. 

2. Switches for Hazardous Areas: Switches for control of lighting and small 
single-phase power loads in hazardous areas shall consist of a factory 
assembled and sealed combination general purpose type switch in an 
explosion-proof housing. The switch shall be rated in accordance with NEC 
for the area in which it is to be installed. The external operating mechanism 
shall consist of a wing-type handle having the "ON" and "OFF" positions 
visible from the front. 
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3. Switches for Outdoor and Corrosive Areas: Switches shall be heavy-duty 
industrial type 20-ampere presswitch type with weatherproof/corrosion 
resistant neoprene plate. CONTRACTOR shall provide abuse-resistant 
nylon handles, and switches with corrosion-resistant steel nickel plate bridge. 

D. Device Plates: Device plates shall be provided with switches. In noncorrosive 
indoor areas, receptacle device plates shall be made of sheet steel, zinc electroplated 
with chrome finish. 

Device plates in corrosive or outdoor areas shall be corrosion-resistant/marine-duty 
type. Device plates for explosionproof equipment shall be factory provided with the 
equipment. 

Device plates shall include engraved laminated phenolic nameplates with 1/8-inch 
white characters on black background. 

Nameplates for switches shall identify panel and circuit number and area served. 

Nameplates for receptacles shall identify circuit and voltage if other than 120 volts, 
single phase. 

E. Plug Strips: NIA. 

2.6 LIGHTING AND POWER DISTRIBUTION P ANELBOARDS 

A. General: Panelboards shall be flush, smface or motor control center mounted as 
indicated. Panelboards shall be dead front factory assembled. Panelboards shall 
comply with NEMA PB-1 and UL circuit breakers shall be group mounted. 
Panelboards used for service equipment shall be UL labeled for such use. 

Ground fault circuit breakers shall be provided for circuits which supply convenience 
outlets located outdoors or within lavatory and wash down areas indoors. 

Handle lock-off devices for circuit breakers which act as motor disconnect switches 
shall be provided as indicated in panel schedules. 

Trim and cabinets of surface-mounted panels in general purpose areas shall be 
phosphate treated, primed and finished with baked enamel, panels of flush mounted 
panels shall be finished to match surrounding wall color. Surface mounted cabinets 
and trim in wet and damp areas shall be galvanized. Panelboards in corrosive areas 
shall be encased in fiberglass enclosures. The number of circuit breakers and the 
ampere ratings for lighting panelboard shall be in accordance with panel schedules 
indicated. The panelboard circuit breakers shall be group mounted and shall be Type 
NQOB with 3- or 2-pole main breakers as required and branch circuit breakers with 
10,000 AIC, minimum or as indicated on the Contract Drawings. 

Panelboards shall comply with the following: 
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1. Arrangement and Construction: The front of the panel shall have concealed 
trim clamps and hinges. The locks shall be flush with cylinder tumbler-type 
with spring loaded door pulls. The fronts shall not be removable. with doors 
in the locked position. Panelboard locks shall be keyed alike. 

Gutter space shall be provided on all sides of the breaker assembly to connect 
and arrange incoming wiring. 

A directory holder with clear plastic plate and metal frame shall be mounted 
on the inside of the door. 

2. Bus: Bus shall be tin-plated copper and shall have current ratings indicated 
on the panelboard schedules and shall be sized in accordance with UL 67. 
Ratings shall be determined by temperature rise test. Minimum bus size shall 
be l 00 amperes. Panel fault withstand rating shall be equal to the inte1rupting 
rating of the smallest circuit breaker in the panel. 

Panelboards shall include a separate ground bus. 

Neutral bar shall be full-sized and shall have one tem1inal screw for each 
branch circuit; main bus bar shall be full-sized for entire length. 

The neutral bus of instnnnent power panels shall be mounted on insulated 
stand-offs. 

Spaces shown shall have cross connections for the maximum sized device 
that can be fitted. 

3. Circuit Breakers: Circuit breakers for power panelboard shall be molded-case 
type designed for the current ratings and pole configurations indicated on the 
panelboard schedule. Circuit breakers rated 120/208 volt and 120/240 volt 
alternating current shall have a minimum interrupting current rating of 
18,000 amperes (sy1mnetrical) at 240V AC. Circuit breakers rated 277/480 
volt alternating current shall have a minimum interrupting current rating of 
25,000 amperes (symmetrical) at 480V AC or as indicated on the panelboard 
schedule. Circuit breakers shall be bolt-on type and shall be listed in 
accordance with UL 489 for the service indicated. 

4. Finish: Panelboard cabinet shall be fabricated from hot-dip 

B. Lighting Panelboards: Except as otherwise indicated, lighting panelboards shall be 
rated for 120/208-volt 3-phase operation or 120/240-volt for single phase operation. 
Cabinets for building panels shall be 20-inch wide minimum, with 4-inch minimum 
side gutters and 5-inch minimum top and bottom gutters. Panelboard trim shall be the 
same size as cabinet on surface-mounted panels and 3/4-inch larger all around than 
cabinet of flush-mounted panels. 

C. Power Panelboards: Power panelboards shall be rated for 600 volts, 3-phase 
operation. Cabinets for power panelboards shall comply with the following: with 
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225-amp mains, 30 inches wide; with 400amp, 38 inches wide; with 1200-amp 
mains, 42 inches wide. Minimum bottom and top gutters shall be 8-inch, minimum 
side gutter shall be 5-inch. 

2.7 DISCONNECT SWITCHES 

A. Disconnect switches shall be externally operated with quick-make/quick-break 
mechanisms. The handle shall be interlocked with the switch cover by means of a 
defeatable interlock device. The switch shall be lockable in the "off' position. 
Switches shall have nameplates with manufacturer, rating, and catalog number. 
Heavy-duty switches shall have arc suppressors, pin hinges, and shall be horsepower 
rated at 600-volts. Heavy-duty switches shall be provided for all motor circuits 
above 3 horsepower. In smaller motor circuits switches shall be general duty. 
Switch enclosure shall be NEMA 4X. 

2.8 ELECTRICAL IDENTIFICATION 

A. Nameplates: Nameplates shall be fabricated from white-center, black-face 
laminated plastic engraving stock. Nameplates shall be fastened securely, using 
fasteners of brass, cadmium plated steel, or stainless steel, screwed into inserts or 
tapped holes, as required. Engraved characters shall be block style of adequate size 
to be read easily at a distance of 6 feet with no characters smaller than 1/8-inch high. 

B. Conductor and Equipment Identification: Conductor and equipment identification 
devices shall be either imprinted plastic-coated cloth marking devices or shall be 
heat-shrink plastic tubing, imprinted split-sleeve markers cemented in place. 

C. Identification Tape (Buried): Identification tape for protection of buried 
installation shall be a 6-inch wide green polyethylene tape imprinted "CAUTION -
ELECTRIC UTILITIES BELOW". 

2.9 PUSHBUTTONS 

A. Remote-mounted pushbuttons shall be NEMA rated heavy duty, oiltight type with 
synthetic rubber boots and any special gasketing required to make the completed 
station watertight. Provide NEMA Type 4 pushbutton for above ground indoor unit 
and NEMA Type 4X constructed of stainless steel or glass polyester for dry well 
area. 

B. Install provisions for locking pushbuttons in the OFF position wherever lockout 
provisions are indicated. Locking provision shall be 316 stainless steel. 

2.10 CABINETS AND ENCLOSURES 

A. General: The WORI( of this Section includes the following requirements for control 
compartments of motor control sections, for control cabinets of lighting panelboards, 
and for separate terminal and control cabinets: 

1. Terminal Cabinets: Terminal cabinets located indoors shall be NEMA 12. 
Cabinets located outdoors and in corrosive areas shall be NEMA 4X. 
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Cabinets shall be provided with hinged doors. Cabinets shall be pro­
vided with channel mounted terminal blocks rated 30 amperes, 600 volt AC. 
Terminals shall be No. 8 minimum strap-screw type, suitable for ring tongue 
or locking spade terminals. Sufficient tenninal blocks to terminate 25 
percent more conductors than are indicated shall be provided. 

2. Components: Compartments of motor control centers containing terminal 
blocks and control components shall be isolated from other compartments of 
the control center and shall have a separate hinged door with locking handle. 
Internal control components shall be mounted on a removable mounting pan. 

3. Relay and Control Cabinets: Relay and control cabinets shall comply with 
NEMA 12 for enclosures. Floor-standing cabinets shall have locking handles 
with 3-point catches. Bottom conduit entrances shall be located accurately 
and cut to the conduit diameter using a circle cutter (not a torch). Interiors of 
relay and control compartments shall be finished white. Tern1inal block 
requirements shall comply with the requirements for Terminal Cabinets. 

B. Wiring: Wiring of terminal cabinets and control cabinets shall be accomplished with 
stranded copper conductor rated for 600-volts and UL listed as Type MTW. Wires 
for annunciator and indication circuits shall be No. 16 AWG. Other wiring shall be 
No. 14 AWG. Color coding shall comply with the indicated requirements. Incoming 
wires to terminal or relay cabinets shall be terminated on a master set of tenninal 
blocks. All wiring from the master terminals to internal components shall be factory­
installed and shall be contained in plastic raceways with removable covers. Wiring 
to door-mounted devices shall be extra flexible and anchored to doors using wire 
anchors cemented in place. Exposed terminals of door-mounted devices shall be 
guarded to prevent accidental personnel contact with energized terminals. 

C. Engraving: Nameplates shall comply with the indicated requirements. 

2.11 ELECTROLIERS (NOT USED) 

2.12 PROCESS CONTROL DEVICES (NOT USED) 

2.13 MANUFACTURERS 

A. Products of the type or model number indicated shall be manufactured by one of the 
below listed manufacturers (or equal): 

1. Unions: 
Appleton UNF or UNY 
Crouse-Hinds UNF or UNY 

2. Device Boxes: 
Appleton FD 
Crouse-Hinds FD 

3. Sealing Compound: 
Chico A 
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4. Watertight Seals: 
O.Z. Gedney Co., Type CSMC 
Thunderline Corp. 
Link Seal 

5. Lighting and Receptacle Branch Circuit Conductors: 
Okoseal-N, Series 116-67-XXXX 

6. Single Power and Control Conductors and Cable, 600V: 
Okonite-Okolon, Series 112-11-XXXX 
Anaconda 
Durasheath EP 

7. Multiconductor Cables: 
Okonite-Okolon, Series 202-l l-3XXX 
Anaconda 
Durasheath EP 

8. Direct Burial Cables: 
Okonite 
CLX 

9. Medium Voltage Power Conductors and Cable (5-15 KV) Installed In 
Raceway: NI A 

10. Armored Cable: 
Okoguard, Series 571-23-3XXX 
Anaconda 
Duralox Unishield EP 

11. Single Circuit Signal Cable: 
Okoseal-N Type P-OS 

12. Multiple Circuit Signal Cable: 
Okoseal-N Type SP-OS 

13. Thermocouple Extension: 
Okonite P-OS, Type PLTC 

14. Portable Cords: 
Okocord 

15. Compression Tool Die For Splicing: 
Thomas and Betts Corp. 

16. Heat Shrinkable Moisture Seal Caps: 
Raychem Corp. "Thennofit" 

17. 120V Receptacles (Indoor, Clean Areas): 
Hubbell IG-5362 
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Arrow-Hart 6766 
G.E. 4107-1 (Brown) 

18. 120V Receptacles (Outdoor, Process or Corrosive Areas): 
Hubbell 53CM62/53CM21 
General Electric GE5262-C 

19. 240V Duplex Receptacles (Gray): 
Hubbell 5462 
General Electric G.E. 4188-9 

20. 240V Single Receptacles (Black): 
Hubbell 9308 
General Electric G.E. 4138-3 

21. Three Phase Receptacles (60 amps): 
Crouse-Hinds Catalog No. AREA 6424 
Hubbell Hubbellock 

22. Three Phase Receptacles (30 amps): 
Crouse-Hinds Catalogue No. AREA 3423 
Bryant Cat. 7223FR 
Russell Stoll No. JRFA6344 

23. Switches (Hazardous Areas): 
Crouse-Hinds EFSC2129 
Appleton EFSCl 75-Fl 

24. Electrical Identification: 
Nameplates 
Fonnica Type ES-1 

Imprinted Plastic Coated Cloth 
Brady 
Thomas & Betts 

25. Device Plates: 
Crouse-Hinds 
Appleton 

26. Plug Strips: 
Plugmold 

27. Manholes and Pullboxes: 
Brooks 
Quikset 

28. Flexible Conduit: 
American Brass 
Anaconda 
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Electro flex 

29. Cable Trays: 
P-W 
Cope 

30. Compression Connectors: 
Burndt "Hi Lug" 
Thomas & Betts "Shure Stake" 

31. Spring Connectors (Wire Nuts): 
3M "Scotch Lok" 
Ideal "Wing Nuts" 

32. Insulating Tape: 
Scotch No. 33 
Plymouth "Slip knot" 

33. High Temperature Insulating Tape (Polyvinyl): 
Plymouth 
3M 

34. Pre-Insulated Fork Tongue Lugs: 
Thomas & Betts RC Series 
Burntly 

35. Epoxy Resin Splicing Kits: 
3M Scotchcoat 82 Series 
Burntly "Hy Seal" 

36. Stress Cone Material For Make-up Of Medium Voltage Shielded Cable: 
G&W 
3M 
duPont 

37. Stainless Steel Covers: 
Sierra S-line 
Hubbell 

38. Products For Cast Boxes: 
Switches at outdoor locations 
Crouse-Hinds DS 128 
Mackworth Rees Style 3845 
Joy Flexitite 

Switches at damp locations 
Mackworth Rees Style 3496 
Joy Flexitite 

Switches at dry locations 
Crouse-Hinds DS 32G 
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Pyle National SCT-lOk 

Receptacles at outdoor locations 
Crouse-Hinds 
Hubbell 

Receptacles at damp or dry locations 
Crouse-Hinds DS 23G 
Pyle National N-1 

Receptacles at corrosive locations 
Crouse-Hinds "Ark Gard" 
Appleton DTQ 
Hubbell 52CM21 or 5221 

3 9. Cast Boxes Required for Pull or Junction Boxes: 
Floor boxes with checker plate covers 
0-Z Type "YR", 
Surface boxes 
0-Z type "YH" 

40. Floor Type Outlet Boxes: 
Hubbell Catalog B-2530 with S-2530 cover plate 
Steel City (Russell & Stoll) Catalog 78AL and 889 

41. Power Outlet Boxes: 
Hubbell Cat. No. SC-3098 
Steel City Cat. No SFH40RG 

42. Telephone Outlet Boxes: 
Hubbell Cat. No. SS-309-T 
Steel City Cat. No SFLlO 

43. Insulated Bushings: 
0-Z Type A and B 
Thomas & Betts 
Steel City 
Appleton 
Efcor 
Gedney 

44. Insulated Grounding Bushings: 
0-Z Type BL 
Thomas & Betts 
Steel City 
Efcor 
Gedney 

45. Erickson Couplings: 
Appleton Type EC 
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Thomas & Betts 
Steel City 
Efcor 
Gedney 

46. Liquid,..tight Fittings: 
Appleton Type ST 
Thomas & Betts 
Crouse-Hinds 
Efcor 
Gedney 

47. Hubs: 
Appleton Type HUB 
Thomas & Betts 
Myers Scrutite 
Efcor 

48. Sealing Fittings: 
Appleton Type EYS 
0-ZTypeFSK 

49. Expansion Couplings: 
0-ZTypeD 
Crouse-Hinds Type 

PART 3 -- EXECUTION 

3.1 GENERAL 

A. Field Control of Location and Arrangement: The Drawings diagrammatically 
indicate the location and anangement of outlets, conduit runs, equipment, and other 
items. Exact locations shall be determined in the field based on the physical size and 
arrangement of equipment, finished elevations, and obstructions. Locations shown 
on the Drawings shall be adhered to as closely as possible. Omissions or conflicts on 
Drawings or between Drawings and Specifications shall be brought to the attention of 
the CONSTRUCTION MANAGER for clarification before proceeding with the 
WORK. 

B. Installation: The CONTRACTOR shall make all necessary provisions throughout 
the site to receive the work as construction progresses and shall furnish and install 
adequate backing, supports, inserts, and anchor bolts for the hanging and support of 
all electrical fixtures, conduit, panelboard, and switches, and shall furnish and install 
sleeves through walls, floors, or fo1mdations where electrical lines are required to 
penetrate. 

Conduit and equipment shall be installed in such a manner as to avoid all 
obstrnctions and to preserve head room and keep openings and passageways clear. 
Fixtures, switches, convenience outlets, and similar items shall be located within 
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finished rooms, as shown. Where the Drawings do not indicate exact locations, 
locations of concealed conductors shall be as indicated on the shop drawings. 

C. Workmanshi11: Materials and equipment shall be installed in accordance with 
printed recommendations of the manufacturer. The installation shall be 
accomplished by workmen skilled in this type of work and installation shall be 
coordinated in the field with other trades so that interferences are avoided. 

D. Tests: The WORK of this Section includes tests required by the authority having 
jurisdiction. Tests shall be performed in the presence of the CONSTRUCTION 
MANAGER. The WORK includes testing equipment, replacement parts and labor 
necessary to repair damage resulting from damaged equipment or from testing and 
correction of faulty installation. The following tests shall be performed: 

Insulation resistance tests. 
Operational testing of equipment. 

E. Field Quality Control: Conduit shall be provided with a number tag at each end and 
in each manhole and pullbox. Trays shall be identified by stencils at intervals not 
exceeding 50 feet, at intersections, and at each end. 

3.2 RACEWAY, FITTINGS AND SUPPORTS 

A. General: Except as otherwise indicated, conduit installed in direct contact with earth 
and in concrete slabs on grade shall be corrosion-protected. 

Conduit shall be left exposed until inspected by the CONSTRUCTION MANAGER. 

Raceways shall be installed as indicated. Raceway systems shall be electrically and 
mechanically complete before conductors are installed. Bends and offsets shall be 
smooth and symmetrical, and shall be accomplished with tools designed for the 
purpose intended. Factory elbows shall be used for all 3/4-inch conduits. Bends in 
larger sizes of metallic conduit shall be accomplished by field bending or by the use 
of factory elbows. 

Non-metallic conduit may be run beneath structures or slabs on grade. In these 
instances conduit shall be placed at least 12 inches below the bottom of the structure 
or slab. Non-metallic conduit may be buried 24 inches minimum below grade, with a 
3-inch concrete cover, in open areas or where otherwise not protected by concrete 
slab or structures. Top of concrete cover shall be colored red. Non-metallic conduit 
shall be permitted only in concealed locations as described above. 

Where a run of concealed PVC conduit becomes exposed, a transition to rigid steel 
conduit is required. Such transition shall be accomplished by means of a factory 
elbow or a minimum 3-foot length of rigid steel conduit, either tem1inating at the 
exposed concrete surface with a flush coupling. Piercing of concrete walls by non­
metallic runs shall be accomplished by means of a short steel nipple terminating with 
flush couplings. 
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Flexible conduit may be used in lengths required for the connection of recessed 
lighting fixtures; othenvise the maximum length of flexible conduit shall be 18 
inches. 

1. Application: 

Embedded or encased in non­
hazardous areas 
Exposed in corrosive areas 
Direct buried lighting and 
receptacle raceways in non­
hazardous areas 

Hazardous and corrosive areas 
within stud walls, above 
suspended ceilings, and within 
elevator machine rooms 

Dry well/Pump room area 

Final raceway com1ections to 
lighting fixtures, equipment 
and pressure switches subject 
to vibration-DRY AREAS 

Final raceway connections to 
Equipment 

Schedule 80 PVC 

Plastic coated, rigid steel 
Schedule 80 PVC 

Plastic coated, rigid steel 

Plastic coated, rigid steel 

Flexible non-metallic 

Liquidtight, flexible non-metallic 

2. Conduit Runs Between Boxes: The number of directional changes of the 
conduit shall be limited to total not more than 270 degrees in any run 
between pull boxes. Conduit runs shall be limited to 400 feet, less 100 feet 
or fraction thereof, for every 90 degrees of change in direction. Bends and 
offsets shall be avoided where possible but, where necessary, shall be made 
without flattening or kinking, or shall be factory preformed bends. Turns 
shall be made with cast metal fittings or conduit bends. Welding, brazing or 
otherwise heating of conduit is not acceptable. 

3. Junction and Pull Boxes: Cast junction or pull boxes shall be installed 
where required for pulling cable and as necessary to meet the indicated 
requirements. Pull boxes used for multiple conduit runs shall not combine 
circuits of different motor control centers, switchboards, or switchgear. 

4. Conduit Terminations: The WORK of this Section includes conductors 
required to interconnect incoming annunciator, control and instrumentation 
except as otherwise indicated. 

Two- and 3-conductor shielded cables installed in conduit runs which exceed 
2,000 feet may be spliced in pullboxes. These cable runs shall have only one 
splice per conductor. 

Control conductors shall be spliced or terminated only at the locations 
indicated and only on tem1inal strips or terminal lugs of vendor furnished 
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equipment. 120/208-volt and 480-volt branch circuit conductors may be 
spliced in suitable fittings at locations required. 5-kV conductors shall be 
spliced or terminated only at equipment terminals indicated. 

Solid conductors shall be tenninated at equipment terminal screws such that 
conductor is tightly wound around screw and does not protrude beyond screw 
head. Stranded conductors shall be terminated directly on equipment box 
lugs such that all conductor strands are confined within lug. Use forked­
tongue lugs where equipment box lugs have not been provided. 

Splices in 600-volt wire which are not pre-insulated shall be insulated with 
three layers of tape each half lapped except that splices in below grade pull 
boxes or in any box subject to flooding shall be made watertight using an 
epoxy resin splicing kit. 

Splices to motor leads in motor tem1inal boxes shall be taped with varnished 
cambric tape and with high temperature tape on the exterior. 

Shielded power cable shall be terminated with pre-assembled stress cones in 
a manner approved by the cable manufacturer. The CONTRACTOR shall 
submit the proposed termination procedure as described for shop drawings. 

Control devices, such as solenoid operated valves, that are normally supplied 
with conductor pigtails, shall be terminated as described for control 
conductors. 

Conduit entering NEMA 1 type sheet steel boxes or cabinets shall be secured 
by locknuts on both the interior and exterior of the box or cabinet and shall 
have an insulating grounding or bonding bushing installed over the conduit 
end. Conduit entering other boxes shall be terminated with a threaded hub. 
Cast boxes and nonmetallic enclosures shall have threaded hubs. Joints shall 
be made with standard couplings or threaded unions. Metal parts of 
nonmetallic boxes and plastic coated boxes shall be bonded to the conduit 
system. Running threads shall not be used in lieu of conduit nipples, nor 
shall excessive thread be used on any conduit. The ends of conduit shall be 
cut square, reamed, and threaded with straight threads. Rigid steel conduit 
shall be made up tight and without thread compound. E>q>0sed male threads 
on rigid steel conduit shall be coated with zinc-rich paint. 

PVC conduit entering fiberglass boxes or cabinets shall be secured by 
threaded bushings on the interior of the box and shall be tem1inated with a 
threaded male terminal adapter having a neoprene 0-ring. Joints shall be 
made with standard PVC couplings. 

Conduit entering field equipment enclosures shall enter the bottom or side of 
the box. Where conduit comes from above, it shall be nm down beside the 
enclosure and a tee conduit and drip leg installed. 

5. Matching Existing Facilities: When new conduit is added to areas which are 
already painted, the conduit and its supports shall be painted to match the 
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existing facilities. Where new conduit is used to replace existing conduit, the 
existing conduit and supports shall be removed, resulting blemishes shall 
be patched and repainted to match original conditions. Similarly, if existing 
conduits are to be reused and rerouted, resulting blemishes shall be corrected 
in the same mam1er. Coating system shall comply with Section 09800. 

6. Conduit Support: Exposed rigid steel or plastic coated conduit shall be run 
on supports spaced not more than l O feet apart and shall be constructed with 
runs parallel or perpendicular to walls, structural members, or intersections 
of vertical planes and ceiling. Exposed PVC conduit shall be run on supports 
spaced not more than 3 feet apart for conduits up to I inch, 5 feet apart for 
conduits l l/4 inches to 2 inches and 6 feet apart for conduits 2 1/2 inches 
and larger. No conduit shall approach closer than 6 inches to any object 
operating above 30 degrees C. PVC conduit shall not be provided where it 
will be damaged by heat. 

Conduit rack and tray supports shall be secured to concrete walls and ceilings 
by means of cast-in-place anchors. Individual conduit supports shall use 
cast-in-place anchors, die-cast, rustproof alloy or expansion shields. Wooden 
plugs, plastic inserts or gunpowder-driven inserts are not acceptable. 

7. Conduit Penetrations: Unless otherwise indicated, conduit routed 
perpendicular through floors, walls or other con~rete structures shall pass 
through cast-in-place openings wherever possible. In cases where cast-in­
place openings are not possible, appropriate size holes shall be bored through 
the concrete to accommodate the conduit passage. The size and location of 
the holes shall not impair the structure's integrity. After completion, grout or 
calk around conduit and finish to match existing surroundings. Unless 
othe1wise protected, conduits that rise vertically through the floor shall be 
protected by a 3 1/2-inch high concrete pad with a sloping top. 

Conduits entering manholes and handholes shall be horizontal. Conduits 
shall not enter through the concrete bottom ofhandholes and manholes. 
Wherever conduits penetrate outdoor concrete walls or ceilings below grade, 
watertight seal shall be installed. 

8. Conduit Separation: Signal conduits shall be separated from AC power or 
control conduits. The separation shall be a minimum of 12 inches for 
metallic conduits and 24 inches for nonmetallic conduits. 

9. Conduit Seals For Hazardous or Corrosive Areas: Conduit passing from a 
hazardous or corrosive area into a nonhazardous or noncorrosive area shall 
be provided with a sealing fitting which shall be located at the boundary in 
accordance with NEC. 

Seal fittings for conduit systems in hazardous atmosphere locations shall be 
hot-dip galvanized cast ferrous alloy. Sealing compound shall be hard type 
and shall be UL listed for explosionproof sealing fittings. Sealing compound 
shall be nonhardening type for corrosive areas. Sealing compound shall not 
be poured in place until electrical installation has been otherwise accepted. 
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10. Plastic Coated Conduit: Plastic coated conduit shall be made up tight with 
strap wrenches. Conduit threads shall be covered by a plastic overlap which 
shall be coated and sealed in accordance with manufacturer's recommenda­
tions. Pipe wrenches and channel locks shall not be used for tightening 
plastic coated conduits. Damaged areas shall be patched, using 
manufacturer's recommended material. The area to be patched shall be built 
up to the full thickness of the coating. Painted fittings are not acceptable. 

11. Liquidtight Flexible Conduit: The length of flexible liquidtight conduit shall 
not exceed 15 times the trade diameter of the conduit. The length of 
liquidtight conduit shall not exceed 36 inches. 

12. Conduit Fittings: Fittings shall comply with the same requirements as the 
raceway with which they will be used. Fittings having a volume less than 
100 cubic inches for use with rigid steel conduit, shall be cast or malleable 
non-ferrous metal. Fittings larger than one inch shall be "mogul size." 
Fittings shall be of the gland ring compression type. Covers of fittings, 
unless in "dry" locations, shall include gaskets. Surface-mounted cast 
fittings, housing wiring devices in outdoor and damp locations, shall have 
mounting lugs. 

Erickson couplings shall be used at all points of union between ends of rigid 
steel conduits which cannot be coupled. Running threads and threadless 
couplings shall not be used. Couplings shall be 3-piece type. 

Transition fittings to mate steel to PVC conduit, and PVC access fitting, shall 
be as furnished or recommended by the manufacturer of the PVC conduit. 

B. Cable Tray: N/ A. 

3.3 UNDERGROUND DUCTS, MANHOLES AND PULL-BOXES 

A. Underground Ducts: Where an underground distribution system is indicated, 
installation shall comply with the following: 

1. Ducts shall be laid on a grade line of at least 4 inches per 100 feet, sloping 
towards pullboxes or manholes. Duct shall be installed and pullbox and manhole 
depths adjusted so that the top of the concrete envelope is a minimum of 24 
inches below grade. Changes in direction of the duct envelope by more than 10 
degrees horizontally or vertically shall be accomplished using bends with a 
minimum radius 24 times the duct diameter. Couplings shall be staggered at 
least 6 inches vertically. Bottom of trench shall be of select backfill or sand. 
Horizontal and vertical duct separation shall be maintained by plastic spacers set 
eve1y 5 feet. The duct array shall be anchored every 4 feet to prevent movement 
during placement of the concrete envelope. Each bore of the completed duct bank 
shall be cleaned by drawing through it a standard flexible mandrel one foot long 
and 1/4-inch smaller than the nominal size of the duct through which the mandrel 
will be drawn. After passing of the mandrel, a wire bmsh and swab shall be 
drawn through. A raceway, in the duct envelope, which does not require 
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conductors, shall have a 118inch polypropylene pull cord installed throughout the 
entire length of the raceway. 

2. Duct bank markers shall be installed every 200 feet along run of duct bank, at 
changes in horizontal direction of duct bank, and at ends of duct bank. Concrete 
markers, 6 by 6 inches square and one foot long, shall be set flush with grade. The 
letter "D" and arrow set in the concrete shall be facing in the direction of the duct 
alignment 

B. Manholes and Pull-Boxes: Manholes and handholes shall be set plumb to limit the 
depth of standing water to a maximum of 2 inches. Manhole covers, unless otherwise 
indicated, shall be set at grade. Sections of pre-fabricated manholes and pullboxes 
shall be assembled with waterproof 

3.4 CONDUCTORS, WJRE AND CABLE 

A. General: Pulling wire and cable into conduit or trays shall be completed without 
damaging or putting undue stress on the cable insulation. The cable pulling 
compound shall be polymer-based and UL approved. It shall be non-toxic, non­
flammable, non-corrosive and compatible with all cable types. The product shall dry 
to a thin semi-liquid film that will not clog the conduit. The cable pulling lubricant 
shall be AquaGel II by Ideal Industries, or equal. Raceway construction shall be 
complete, cleaned, and protected from the weather before cable is installed. 

Whenever a cable leaves a raceway, a cable support shall be provided. 

When flat bus bar connections are made with unplated bar, the contact areas shall be 
"scratch-brushed" before connection. Bolts shall be torqued to the bus 
manufacturer's recommendations. 

B. 600 Volt Conductor and Cable: Conductors in panels and electrical equipment, 
No. 6 AWG and smaller, shall be bundled and laced at intervals not greater than 
6 inches, spread into trees and connected to their respective terminals. Lacing shall 
be made up with plastic cable ties. Lacing is not necessary in plastic panel wiring 
duct. Conductors crossing hinges shall be bundled into groups not exceeding 12 and 
shall be so arranged that they will be protected from chafing when the hinged 
member is moved. 

Slack shall be provided in junction and pull boxes, handholes and manholes. Slack 
shall be sufficient to allow cables or conductors to be routed along the walls of the 
box. Amount of slack shall be equal to largest dimension of the box. Where plastic 
panel wiring duct is installed for wire runs, lacing is not required. Plastic panel 
wiring duct shall not be used in manholes and handholes. 

Stranded conductors shall be terminated. Conductors shall be terminated directly on 
the ten11inal block. Compression lugs and connectors shall be installed using 
manufacturer's recommended tools. 
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Lighting and receptacle circuits may be in the same conduit in accordance with 
derating requirements of the NEC. However, lighting and receptacle circuits shall 
not be installed in conduits with power or control conductors. 

Solid wire shall not be lugged nor shall electrical spring connectors be used on any 
except for solid wires in lighting and receptacle circuits. Lugs and connectors shall 
be installed with a compression tool. 

Tem1inations at 460 volt motors shall be made by bolt-connecting the lugged 
connectors. Connections shall be insulated and sealed with factory-engineered kits. 
Motor connection kits shall consist of heat-shrinkable, polymeric insulating material 
over the connection area and a high dielectric strength mastic to seal the ends. Bolt 
connection area shall be kept free of mastics and fillers to facilitate rapid stripping 
and re-entry. Motor connection kits shall accommodate a range of cable sizes for 
both in-line and stub-type configurations. 

In-line splices and tees shall be made with tubular compression c01mectors and 
insulated as for motor terminations, except that conductors No. 10 AWG and smaller 
may be spliced using self-insulating connectors. Splices and tees in underground 
handholes or pull boxes shall be insulated using Scotch-cast epoxy resin splicing kits. 
Tenninations at devices with 120V pigtail leads, at solenoid valves, 120 volt motors, 
and other devices furnished with pigtail leads shall be made using self-insulating 
tubular compression connectors. 

Conductor and cable markers shall be provided at splice points. 

C. Signal Cable: Circuits shall be installed as individually shielded twisted pairs or 
triads. In no case shall a circuit be made up using conductors from different pairs or 
triads. Triads shall be used wherever 3-wire circuits are required. Terminal blocks 
shall be provided at instrument cable junctions, and circuits shall be identified at such 
junctions unless otherwise indicated. Signal circuits shall be installed without splices 
between instruments, tenninal boxes, or panels. 

Shields are not acceptable as a signal path, except for circuits operating at radio 
frequencies and utilizing coaxial cables. 

Common ground return conductors for two or more circuits are not acceptable. 

Unless otherwise indicated, shields shall be bonded to the signal ground bus at the 
control panel and isolated from ground and other shields at other locations. 
Terminals shall be installed for running signal leads and shield drain wires through 
junction boxes. 

Spare circuits and the shield drain wire shall be terminated on tenninal blocks at both 
ends of the cable run and be electrically continuous through terminal boxes. Shield 
drain wires for spare circuits shall not be grounded at either end of the cable nm. 

Terminal boxes shall be installed at instrument cable splices. If cable is buried or in 
raceway below grade at splice, an instrument stand shall be provided as specified 
with terminal box mounted approximately 3 feet above grade. 
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Cable for paging, telephone, and security systems shall be installed and terminated in 
compliance with the manufacturer's recommendations. 

D. 5 KV and 15 KV Cable: Cable shall comply with the following requirements: 

1. Terminations: Ten11inations shall be in exact conformance with the written 
instructions accompanying the splicing or terminator kits. Special care shall 
be exercised to ensure that cable insulation is not damaged during stripping 
back of jacket, semiconductor layers, shields; or penciling operations. All 
stripping, back operations involving the cutting of nonmetallic layers of the 
cable shall be accomplished using a ringing tool. The usage of pocket or jack 
knives for stripping back or penciling operations is prohibited. 

2. Installation: Cable installation shall comply with the following: 

Cable Placement: Cable shall be carefully checked as to condition, size, and 
length before being pulled into raceways. Cable pulled into the incorrect 
raceway or cut too short to rack, train, or splice shall be removed and 
replaced. 

Cable In Manholes: Cable shall be supported at all times during handling, 
without short bends or excessive sags, and shall not be permitted to lie on the 
manhole floor. Cable ends shall be sealed Cable racks or trays shall be 
installed for permanent support. Temporary support required during 
placement shall be with rope slings or timbers. 

Supports: Cable supports and securing devices shall have bearing surfaces 
oriented parallel to the surfaces of the cable sheath and shall be installed to 
provide adequate support without deformation of the cable jackets or 
insulation. Adequate cable end lengths shall be provided and properly placed 
in electrical equipment or manholes to avoid longitudinal strains and 
distorting pressures on the cable at termination points and duct end bells. 
Final inspection shall be made after all cable is in place. Where supports, 
bushings, and end bells deform the cable jacket, additional supports shall be 
installed. 

Cable Racks: Cable racks shall be installed according to the drawings and as 
required to provide the proper cable supp011. Cable racks shall be installed on 
spacings of not greater than 36 inches and shall be bolted to permanent wall 
surfaces with anchors or continuous slot concrete inserts. 

3. Cable Pulling: Cable pulling shall comply with the following: 

Pulling Lines: Raceway cleaning mandrels and cable pulling shall be done 
with manila hemp line to prevent damage to the raceway. Nylon or stranded 
steel pulling lines shall not be used. "Fishing" may be done with CO2-
propelled polyethylene cord. 
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Cable Grips: Factory-installed pulling eyes shall be used for pulling cable 
where they are available. Where pulling eyes are not available, woven wire 
cable grips shall be used to pull all single-conductor cable. When a cable grip 
or pulling eye is used for pulling, the area of the cable covered by the grip or 
seal, plus 6 inches, shall be cut off and discarded when the pull is completed. 
As soon as the cable is pulled into place, the pulling eyes on cable grips shall 
be removed and the cable shall be resealed. 

Swivels: A reliable, nonfreezing type of swivel, or swivel connection, shall 
be inserted between the pulling rope and the cable pulling eye, grip, or loop 
to prevent twisting under strain. 

Reel Inspection: Before unreeling, the outside of each cable reel shall be 
carefully inspected and protruding nails, fastenings, or other objects which 
might damage the cable shall be removed. A thorough visual inspection for 
flaws, breaks, or abrasions in the cable sheath shall be made as the cable 
leaves the reel, and the pulling speed shall be slow enough to permit this 
inspection. Damage to the sheath or finish of the cable shall be sufficient 
cause for rejecting the cable. Cable damaged in any way during installation 
shall be replaced. Feeding Tubes: A flexible feeding tube, with a removable 
nozzle sized to fit the raceway shall be used in pulling all cable. The feeding 
tube shall be long enough to extend from the raceway entrance to the outside 
of the manhole and shall be arranged such that it will be impossible for the 
cable to drag across the edge of the manhole ring or any other damaging 
surface. Cable pulling into, through, or out of new manholes shall be done 
with the entire concrete manhole lid removed. 

Lubricant: A cable lubricant shall be used on conductors in all pulls, and 
shall be of the type, and applied in the quantity, recommended by the cable 
manufacturer. Only lubricants recommended by the cable manufacturer shall 
be used. 

Pulling Tension: The pulling tension of the cable shall not exceed the 
maximum tension recommended by the cable manufacturer. Pulling 
mechanisms of both manual and power types shall have the rated capacity (in 
pounds) clearly marked on the mechanism. A dynamometer shall be used to 
show the tension on the cable during all pulls and the indicator shall be 
constantly watched. If any excessive strain develops, the pulling operation 
shall be stopped at once and the difficulty determined and corrected. Under 
no circumstances shall cable be pulled using equipment not monitored by a 
dynamometer. The use of motor vehicles in pulling cable is prohibited. Any 
cable so pulled shall be removed and replaced. The dynamometer shall have 
a maximum tension indicator to show the maximum tension developed 
during a pull. The cable play-out reel shall be equipped with a suitable brake 
and shall be constantly manned during all pulls. 

Sidewall Pressure: To avoid insulation damage from excessive sidewall 
pressure at bends in raceway runs, the pulling tension in pounds exiting a 
bend shall not exceed 200 times the radius of the bend in feet. 
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Cable Bends: Extreme care shall be exercised during the placement of all 
cable to prevent tension and bending conditions in excess of the 
manufacturer's recommendations. The permanent radius of bend after cable 
installation shall be in accordance with the cable manufacturer's 
recommendations. 

4. Moisture Seals: Cable shall be kept sealed except when termination and 
splicing work is being performed. The ends of all cables shall be sealed with 
heat-shrinkable caps. Cap sizes shall be as recommended by the cap 
manufacturer for the cable outside diameter and insulation. Caps shall 
contain sufficient adhesive that shrinkage of the cap during application 
results in formation of a positive, watertight seal. Before and after pulling, 
the leading end seal of each length of cable shall be examined and replaced if 
necessary. All cut cable ends shall be promptly sealed after cutting except 
those to be spliced or terminated immediately. 

5. Splices: Power cable circuits may be spliced only at locations indicated. 
Splices shall not be made to utilize short lengths of cable, nor shall they be 
made to provide correct lengths on cable initially cut too short for a particular 
circuit. 

6. Terminations: Cable shall be trained into place without bending the cable in a 
radius less than the manufacturer's recommended minimmn bending radius. 
If the cable is bent at any time to a radius less than the minimum bending 
radius, the cable shall be terminated at a point at least 6 inches below the 
bend. Where the shape and configuration of terminal fittings make 
workmanlike insulation of the bare cmmection impractical, the contours of 
the connection shall be smoothed by filling voids and molding over irregular 
surfaces with a moldable filler material as recommended by the terminator 
kit manufacturer before application of the recommended thickness of 
insulating material. 

E. Portable Cord: Portable cord feeding pem1anent equipment, such as pendant cords, 
pumps, cranes, hoists, and p01iable items shall have a wire mesh cord grip of flexible 
stainless steel wire to take the tension from the cable termination. Connection of 
portable cords to permanent wiring shall be accomplished with the use of tenninals. 
In-line taps and splices shall be used only where indicated. 

F. Testing: Testing shall comply with the requirements of Section 16030 and the 
following: 

1. Signal Cable: Each signal pair or triad shall be tested for electrical 
continuity. Any pair or triad exhibiting a loop resistance of less than or equal 
to 50 ohms shall be deemed satisfactory without further test. For pairs with 
greater than 50 ohm loop resistance, the expected loop resistance shall be 
calculated considering loop length and intrinsic safety barriers if present. 
Loop resistance shall not exceed the calculated value by more than 5 percent. 

Each shield drain conductor shall be tested for continuity. Shield drain 
conductor resistance shall not exceed the loop resistance of the pair or triad. 
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Each conductor (signal and shield drain) shall be tested for insulation 
resistance with all other conductors in the cable grounded. 

Instrnments used for continuity measurements shall have a resolution of 0.1 
ohms and an accuracy of better than 0.1 percent of reading plus 0.3 ohms. A 
500 volt megolumneter shall be used for :insulation resistance measurements. 

2. 5-15 KV Cable: NIA. Cables rated 5 kV and above shall be tested using the DC high 
potential test method and the following: 

DC High Potential Testing: After insulation resistance testing is completed, a DC high 
potential test shall be performed on cables. The procedure for DC high potential testing 
shall be in accordance with Section 16030 as modified below. 

The test voltage shall be direct cmrent at 80 percent of fmal factory DC test voltage or 
approximately 50 percent of the basic impulse level (BIL) voltage. The test voltage 
shall not exceed the maximum voltages specified as follows: 

Rated circuit 
Voimge Conductor 
phase-to-phase 

volts 

2001-5000 
5001-8000 
8001-15000 

Te~i voltage, kV 

100 percent 
si*,A\VG 
orKcim... 

8-1000 
6-1000 
2-1000 

133 percent 
insulation 

level 

25 
35 
55 

insulation 
level 

25 
35 
65 

Test results shall demonstrate that the leakage current decreases or remains constant 
after reaching the specified test voltage. 

3.5 WIRING DEVICES 

A. General: Boxes shall be :independently supported by galvanized brackets, expansion 
bolts, toggle bolts, or machine or wood screws as appropriate. Wooden plugs 
:inserted in masonry or concrete shall not be used as a base to secure boxes, nor shall 
welding or brazing be used for attachment. 

Unless otherwise indicated, receptacles and switches :installed in sheet steel boxes 
shall be flush mounted and shall be located 18 inches above the floor unless 
otherwise indicated. 

Switch boxes and receptacles installed m cast device boxes shall be mounted 
48 inches above the floor. 

B. Application of Boxes and Covers: Boxes and covers shall be installed as follows: 

1. Outlet, switch, and junction boxes for flush-mounting in general purpose 
locations shall be sheet metal. 
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2. Outlet, switch, and junction boxes where surface mounted in exposed 
locations shall be cast alloy ferrous boxes with mounting lugs, zinc or 
cadmium plating, and enamel finish. Surface mounted boxes in concealed 
locations may be welded sheet steel boxes. 

3. Outlet, control station, and junction boxes, including covers, for installation 
in corrosive locations shall be :fiberglass-reinforced polyester and shall 
include mounting lugs. 

4. Sheet metal boxes for flush-mounting in concrete shall include with cast, 
malleable box covers and gaskets. Covers for pressed steel boxes shall be 
one-piece pressed steel, cadmium plated, except that boxes for installation in 
plastered areas shall be stainless steel over plaster rings. 

5. Outlet boxes shall be used as junction boxes wherever possible. Where 
separate pullboxes are indicated, they shall include screw covers. Outdoors 
boxes shall be galvanized and shall be provided with gasketed covers and 
threaded hubs. Indoor boxes shall be painted. 

3.6 LIGHTING AND POWER DISTRIBUTION P ANELBOARDS 

A. General: The circuit description as indicated on the record drawings or panelboard 
schedule shall be typed on the circuit directory. 

B. Testing: Panelboards shall be tested for proper operation and function. 

3.7 CABINETS AND ENCLOSURES 

A. The installation of cabinets and enclosures shall comply with the following: 

1. Cabinets: Cabinets shall be set plumb at an elevation such that the maximum 
circuit breaker height shall be less than 5 ft 6 inches. Top edge of trim of 
adjacent panels shall be at the same height. Panels which are indicated as 
flush mounted shall be set so cabinet is flush and serves as a "ground" for 
plaster application. 

2. Connections: Factory bus and wire connections shall be made at shipping 
splits, and all field wiring and grounding connections shall he made after the 
assemblies are anchored. 

3. Finishes: Enclosures smaller in volume than 500 cubic inches shall be 
finished in accordance with the manufacturer's standard procedures. Finish 
color shall be No. 61 complying with ANSI Z55.l. 

Enclosures larger in volume than 500 cubic inches shall comply wiili Section 09800. 

3 .8 EQUIPMENT ANCHORING 

A. Freestanding or wall-hung equipment shall be anchored in place by methods that will 
meet seismic requirement in the m·ea where project is located. Wall-mounted panels 
that weigh more than 500 pounds or which are within 18 inches of "the floor shall be 
provided with fabricated steel support pedestal(s). Pedestals shall be of welded steel 
angle sections. If the supported equipment is a panel or cabinet and enclosed with 
removable side plates, it shall match supported equipment in physical appearance and 
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dimensions. Transformers hung from 4-inch stud walls and weighing more than 300 
pounds, shall have auxiliary floor supports. 

B. Anchoring methods and leveling shall comply with the printed recommendations of 
the equipment manufactmers. 

3.9 CONDUCTOR AND EQUIPMENT IDENTIFICATION 

A. The completed electrical installation shall include adequate identification to facilitate 
proper control of circuits and equipment and to reduce maintenance effort. 

B. Control and instrnmentation wire and cable shall be assigned a unique identification 
number. Numbers shall be assigned to conductors having common tem1inals. 
Identification numbers shall appear within 3 inches of conductor terminals. 
"Control" shall be defined as any conductor used for alarm, annunciator, or signal 
purposes or any connect switch or relay contacts or any relay coils. 

1. Multiconductor cable shall be assigned a number which shall be attached to 
the cable at intermediate pull boxes and at stub-up locations beneath free­
standing equipment. It is expected that the cable number will form a part of 
the individual wire nun1ber. All individual control conductors and 
instnnnentation cable shall be identified at pull points as described above. 

2. The instrumentation cable numbers shall incorporate the loop numbers 
shown. 

3. Refer to Section 13300 for numbering details. 

C. Spare conductors shall be terminated on tem1inal screws and shall be identified with 
a unique number as well as with destination. 

D. Nameplates shall be provided for panelboards, panels, starters, switches, and 
pushbutton stations. In addition to the name plates indicated, control devices shall be 
equipped with standard collar-type legend plates, as required. 

E. Terminal strips shall be identified by imprinted, varnished, marker strips attached 
under the tenninal strip. 

F. Three-phase receptacles shall be consistent with respect to phase connection of 
receptacle tenninals. Errors in phasing shall be corrected at the bus, not at the 
receptacle. 

G. Toggle switches which control loads out of sight of switch, and all multi-switch 
locations of more than 2 switches, shall have suitable inscribed finish plates. 

H. Empty conduits shall be tagged at both ends to indicate the destination at the far end. 
Where it is not possible to tag the conduit, destination shall be identified by marking 
an adjacent surface. 
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I. Identification tape shall be installed directly above buried raceway. Tape shall be 
installed 8 inches below grade and parallel with raceway. Identification tape shall be 
installed for buried raceway not under buildings or equipment pads except 
identification tape is not required for protection of street lighting raceway. 

** END OF SECTION** 
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PART 1 -- GENERAL 

SECTION 16170 - GROUNDING 
SYSTEM 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing grounding for electrical systems, exposed non­
energized metal surfaces of equipment and metal structures. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

1. Section 03300 Cast-In-Place Structural Concrete 
2. Section 05120 Structural Steel 
3. Section 05500 Miscellaneous Metalwork 
4. Section 16050 Basic Electrical Materials and Methods 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions, with revisions, of the 
following codes and City of San Diego Supplements: 

1. National Electrical Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. IEEE 81 Measuring Earth Resistivity, Ground Impedance, and 
Earth Surface Potentials of a Ground System, Guide for 

2 UL467 Standard for Grounding and Bonding Equipment 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Shop drawings showing details of grounding system. 
2. Product data for grounding electrodes and connections. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Manufacturer's instructions including instructions for storage, handing, protection, 
examination, preparation and installation of exothermic welded connectors. 
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2. Test reports indicating overall resistance to ground and resistance of each electrode. 

1.7 PROJECT RECORD DRAWJNGS 

A. The following shall be included in the PROJECT RECORD DRAWINGS: 

I . Accurate record of actual locations of grounding electrodes. 

1.8 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials: Products shall be delivered m original, unbroken packages, 
containers, or bundles bearing the name of the manufacturer. 

B. Storage: Products shall be carefully stored in a manner that will prevent damage and in an area 
that is protected from the elements. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. The WORK of this Section includes the following: 

1. Products listed and classified by Underwriters Laboratories, Inc. or the testing finn 
acceptable to authority having jurisdiction as suitable for purpose specified and shown. 

2. Except as otherwise indicated, grounding products and systems shall comply with the NEC. 

2.2 ROD ELECTRODE 

A. Rod electrodes shall be 3/4 inch copper-clad steel, sectional type, joined by threaded copper alloy 
couplings. Length of rods forming an individual ground mray shall be equal in length and shall 
be of the length required to obtain a minimum ground resistance of 5 ohms. Top of ground rod 
shall be fitted with a coupling and steel driving stud. Rods shall be of sufficient length to ensure 
contact with ground water and shall be not less than l O feet. 

2.3 CABLE 

A. Ground cable shall be am1ealed bare copper, concentric stranded wire. If cable sizes are not 
indicated, the mininmm sizes shall be as follows: 

1. 5 and 15 kV switchgear 
2. 5 kV motor starters 
3. 15 kV-5 kV transformers 
4. 5 kV-480V transformers 
5. 480V switchgear 
6. 480V MCC and switchboards 
7. Cable tray 
8. Lighting panels 
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9. Exposed metal 2 AWG 

2.4 MECHANICAL CONNECTORS 

A. Compression connectors shall comply with the following: 

1. Material: Cast Copper 

2.5 GROUNDING WELL COMPONENTS 

A. Grounding well components shall comply with the following: 

1. Well Pipe: 8 inch diameter by 24 inch long concrete pipe with belled end. 

2. Well Cover: Cast iron with legend "GROUND" embossed on cover. 

2.6 MANUFACTURERS 

A. Products indicated shall be manufactured by one of the following ( or equal): 

1. Rods and Fittings: 

Copperweld 
Blackbum 
Weaver 

2. Compression Connectors: 

Thomas and Bett 

PART 3 --EXECUTION 

3.1 GENERAL 

A. Embedded and buried ground connections shall be made by compression connectors utilizing 
diamond or hexagon dies and a hand compression tool for wire sizes 2 A WG and smaller and a 
hydraulic pump and compression head for wire sizes 2/0 AWG and larger. Compression 
connections shall be prepared in accordance with the manufacturer's instructions. Exposed 
ground connections to equipment shall be made by bolted clamps unless otherwise indicated. 
Solder shall not be used in any part of the ground circuits. 

B. Embedded ground cables and fittings shall be securely attached to concrete reinforcing steel 
with tie wires and prevented from displacement during concrete placement. As each part of the 
grounding system which is laid below finished grade is completed, the CONSTRUCTION 
MANAGER shall be notified 2 hours prior to backfilling. 

C. Grounding conductors which are extended beyond concrete surfaces for equipment 
connection shall be extended a sufficient length to reach the final connection point without 
splicing. Minimum extension shall be 3 feet. Grounding conductors which project from a 
concrete surface shall be located as close as possible to a comer of the equipment pad, protected 
by conduit, or tenninated in a flush grounding plate. Exposed grounding conductors shall be 
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supported by noncorrosive metallic hardware at 4-foot intervals maximum. Grounding 
conductors for future equipment shall be temiinated using a two-hole copper flush mounted 
grounding plate. 

D. Grounding conductor shall not be used as a system neutral. 

E. Lightning arresters shall be directly connected to the ground system usmg copper 
conductors. 

3.2 FACILITY GROUNDING 

A Ground continuity throughout the facility shall be maintained by installing an· electrically­
continuous metallic raceway system, or a non-metallic raceway with a grounding conductor. 

B. Metallic raceway shall be installed with double lock nuts or hubs at enclosures. Metallic 
conduits shall be assembled to provide a continuous ground path. Metallic conduits shall be 
bonded using insulated grounding bushings and shall be com1ected to the grounding system. Cable 
trays shall have No. 2/0 AWG bare copper ground conductor run on the outside of each tray. 
Conductor shall be connected to each section or fitting using a carriage bolt and clamp. 

C. Non-metallic raceway containing de conductors operating at more than 50 volts to ground, or any 
ac conductors, shall contain a copper grounding conductor either bare, or green if insulated. Such 
conductor shall be bonded to temnnal and intennediate metallic enclosures. 

3.3 EQUIPMENT AND ENCLOSURE GROUND 

A Electrical and distribution equipment and metal equipment platfonns which support any 
electrical equipment shall be bonded to the nearest ground bus or to the nearest switchgear ground 
bus. This grounding requirement is in addition to the indicated raceway grounding. 

B. Connection to ground electrodes and ground conductors shall be exothermic welded where 
concealed and shall be bolted pressure type where exposed. Bolted connectors shall be 
assembled wrench-tight. 

C. Insulated grounding bushings shall be employed for all grounding connections to steel 
conduits in switchboards, in motor control centers, in pullboxes, and elsewhere where conduits do 
not terminate at a hub or a sheet metal enclosure. 

D. Where insulated bushings are required, they shall be installed in addition to double lock­
nuts. 

E. Shielded power cable shall have its shield grounded at each termination in a manner 
recommended by the cable manufacturer. Shielded instrumentation cable shall be grounded at 
one end only; this shall be at the Motor Control Board or otherwise at the "receiving" end of the 
signal carried by the cable except as otherwise indicated. Termination of each shield drain wire 
shall be on its own ternnnal screw. All of these terminal screws in one rack shall be 
connected with No. 16 solid tinned bare copper wire jumper; connection to ground shall be 
accomplished with a No. 12 green insulated conductor to the main ground bus. 

F. Nonelectrical equipment with metallic enclosures shall be com1ected to the grounding 
system. 
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3.4 ISOLATED GROUNDING 

A. Where the manufacturer of equipment supplied from 120 volt instrument power panels 
requires an isolated ground, an additional isolated ground conductor from the equipment through 
the instmment power panel for connection to a single point ground bus in the automatic transfer 
switch enclosure shall be provided. The isolated ground conductor shall have green insulation 
with a yellow stripe and shall be run in the same raceway as the power and neutral conductors. 

B. The neutral conductor from the ultra-isolation transformers shall be grounded only at the single 
point ground bus in the automatic transfer switch. 

3.5 EXAMINATION 

A. The WORK of this Section includes verification that final backfill and compaction has been 
completed before driving rod electrodes. 

3.6 INSTALLATION 

A. Rod electrodes and additional rod electrodes as required to achieve specified resistance to ground 
shall be installed at locations indicated. 

B. Grounding well pipes with cover shall be installed at each rod location where indicated with well 
pipe top flush with :finished grade. 

C. Number 4 AWG bare copper wire shall be installed in foundation footing where indicated. 

D. Grounding electrode conductor shall be installed and collllected to reinforcing steel m 
foundation footing where indicated. 

E. Metal siding not attached to grounded structure shall be bonded together and to ground. E. 

Reinforcing steel and metal accessories shall be bonded to structures. 

F. Transient suppression plates shall be installed where indicated 

G. Ground grid shall be installed under access floors where indicated. Grid shall be 
constructed of 2 AWG bare copper wire installed on 24 inch centers both ways. Each access floor 
pedestal shall be bonded to grid. 

H. Metallic raceway, pipe, duct and other metal object entering space under access floors shall be 
bonded together and to underfloor ground grid using 2 A WG bare copper conductor. 

I. Isolated grounding conductors shall be installed for circuits supplying personal computers. 

J. Where equipment grounding conductors are indicated, separate insulated conductors shall be 
installed within each feeder and branch circuit raceway. Ends shall be te1111inated on suitable lug, 
bus, or bushing. 

3.7 FIELD QUALITY CONTROL 

A. Grounding and bonding system conductors and connections shall be inspected for tightness 
and proper installation. 

Pump Station 2 Power Reliability and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

1078 I Page 



3.8 GROUNDING SYSTEM TESTS 

A. Suitable test instruments shall be used to measure resistance to ground of system. Testing shall be 
performed in accordance with test instrument manufacturer's recommendations using the fall-of­
potential method. 

B. The grounding test shall comply with JEEE Standard 81. A plot of ground resistance 
readings for each isolated ground rod or ground mat shall be submitted on 8-1/2 x 11 inch size 
graph paper. The current reference rod shall be driven at least 100 feet from the ground rod or 
grid under test. The measurements shall be made at 10-foot intervals beginning 25 feet from the 
test electrode and ending 75 feet from it, in direct line between the ground rod or center of grid 
and the current reference electrode. 

C. A grounding system that shows greater than 2 ohm resistance for the flat portion of the plotted data 
shall be considered inadequately grounded. Additional parallel connected ground rods and/or 
deeper driven rods shall be provided until the ground resistance measurements complies with the 
indicated requirements. Use of salts, water or compounds to attain the specified ground 
resistance is not acceptable. 

** END OF SECTION** 
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SECTION 16300 - MEDIUM VOLT AGE DISTRIBUTION 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing all electrical service sections, distribution 
switchgears, special control panels, control and terminal cabinets, control devices, circuit 
breakers, interrupter switches, and all appurtenant work, complete and operable. The switchgear 
manufacturer shall comply with the requirements in Section 13300 - Instmmentation and Control 
and Section 13350 - Commissioning. The protective relays, controls, and overall single line 
configuration shall be per the Contract Drawings. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced. below, shall also apply to the extent required for proper perfom1ance 
of this WORK. 

1. Section 13300 Instrumentation and Control 
2. Section 13350 Commissioning 
3. Section 16030 Electrical Tests 
4. Section 16050 Basic Electrical Materials and Methods 
5. Section 16431 Short Circuit and Coordination Report 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. National Electrical Code (NEC) NFPA 70 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the cutTent editions of the following apply to the WORK of this 
Section: 

1. ANSI/IEEE C37.06 

2. ANSI/IEEE C37.09 

3. ANSI/IEEE C37.20 

4. ANSI/NEMA ICS-2 
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5. NEMA SG6 Metal Enclosed Switchgear 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Shop drawings of the service section and switchgear. After review of shop drawings of the 
service section by the CONSTRUCTION MANAGER, said drawings shall also be 
submitted to the utility company for approval prior to fabrication. 

2. Certified design test reports conducted in the factory testing facilities on similar 
assemblies. 

3. Time/cun-ent characteristics for each type of protective device. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Operating procedures. 
2. Maintenance procedures. 
3. Manufacturer's parts list, illustrations, assemblies and diagrams. 
4. Recommended spare parts list. 

1.7 WARRANTY 

A. The Contractor shall provide a 1-year warranty. Should the equipment fail during the 1-year 
period after acceptance by OWNER, the Contractor, at its own expense, shall repair the 
equipment. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Materials: All equipment and materials furnished under this specification shall be new and shall 
bear the Unde1writers' Laboratories label where such service is regularly available. 

B. Equipment: All equipment for the same purpose shall be of the same make. 

C. Enclosure Requirements: All outdoor equipment, fixtures, and wiring devices shall be of 
weatherproof construction. 

D. Standard Products: Materials and equipment submitted for approval shall be the cataloged products 
of companies regularly engaged in the manufacture of such items, shall be the latest standard 
design that confo1111s to the specification requirements, and shall essentially duplicate material and 
equipment that has been in satisfactory use for several years. 

2.2 SWITCHGEAR MEDIUM VOLTAGE 
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A. The main circuit breaker shall be a metal-clad vacuum circuit breaker and shall be rated 5 KV, 3000 
AMP continuous current and 350 MV A interrupting capacity at nominal system voltage, and shall 
be complete with all necessary devices and hardware to result in a complete operable unit. 
Incoming and outgoing sections shall have ample spaces for 15 kV, 133 percent shielded, jacketed 
single conductor stress-cone terminations, and lightning arresters. All terminals and lugs shall be 
of the solderless type suitable for copper cables of the size indicated. The following devices and 
provisions shall be included: 

1. A wheel-mounted, draw-out type vacuum circuit breaker with operating, test and 
isolation positions. Switchgear cubicle or compartment shall be provided with a 
mechanical means for moving the circuit breaker to and from its operating position. 
Suitable guide rails and positive stops shall be provided for centering the circuit breaker 
in the proper position when inserting or removing the circuit breaker. All necessary 
accessories required for removing and transferring the circuit breaker shall be furnished. 
Cubicle shall be provided with a positive overtravel of the circuit breaker when moving it 
into the OPERATING and TEST position. An indicator or equivalent indicating means 
shall be provided to clearly show when the circuit breaker is in the TEST or 
OPERATING position. 

2. A complete mechanical interlock system to prevent moving the vacuum breaker from and 
into operating position when the vacuum breaker is closed. Removal of the circuit breaker 
shall be possible only by operating a mechanical device. 

3. A power terminal discollllecting system with automatic shutter, covering all high­
voltage parts when the vacuum breaker is moved out of operating position. All 
disconnecting devices shall be accurately jig aligned and securely mounted to maintain 
alignment. 

4. The main contacts and their supports shall be guaranteed not to distort or fail under any 
or all of the following conditions, individually or concurrently: 

a. Mechanical stresses resulting from the momentary cunent specified. 

b. Misalignment of disconnects of plus or minus 1/8-inch. 

5. All contact surfaces shall be silver-to-silver pressure contacts. In general, these 
contacts, whether stationary or movable, shall be of rugged silverplated copper one­
piece construction, with springs 011 fingers to provide unifonn contact with the male 
part of all operating and environmental conditions. 

6. The circuit breaker control voltage shall be 125V DC. A control bus with all necessary 
control battery, battery charger and an AC auxiliary power source, fuses and control 
disconnects shall be provided. The wires shall be carried in a wire trough, gutter, or 
equivalent method within the switchgear assembly. All wiring shall be protected from 
sharp edges and corners. Tenninal blocks shall be provided on one side of a shipping split 
for tennination of the intercollllecting wires, with adequate lengths and identification 
furnished to pem1it reconnecting the circuits. Wiring provided for the external 
connection to other locations shall be wired to terminal blocks. 

7. The vacuum circuit breaker shall be operated by an electrically charged, mechanically and 
electrically trip-free, stored energy operating mechanism. Provision shall be included for 
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manual charging of the mechanism and for slow closing of the main contacts for 
inspection or adjustments. A manual charging lever shall be furnished with the main 
circuit breaker. The stored energy mechanism shall discharge when the brealcer is 
withdrawn from the cubicle. 

8. Facilities shall be provided for padlocking the trip mechanism to block the closing of the 
circuit breaker. 

9. The withdrawable vacuum circuit breaker assembly shall be equipped with 
self-coupling primary, secondary and grounding contacts. 

10. In addition to the "Operating" and "Isolated" positions, an intermediate "Test" position 
shall be provided to facilitate the operation of the vacuum circuit breaker with the 
prima1y circuit disconnected. Transfer of the vacuum circuit breaker between the 
service, test, and isolated positions shall be mechanically prohibited with the circuit 
breaker closed. 

11. Auxilia1y switches shall be directly coupled to the circuit breaker mechanism to 
indicate the open and closed positions of the circuit breaker positively. 

12. Mechanical indication of the following circuit breaker positions - open, closed, operating, 
test, and isolated, shall be positively indicated at the operating face of the equipment. 
Electrical indication of the following circuit breaker status - open, closed, and spring 
charged, shall also be provided at the operating face of the equipment. 

13. Close and trip circuits for brealcer shall be separately fused with cascaded connection for 
the closing circuit. Fuse blocks shall be dead front, pullout type to provide the control 
discom1ecting means. 

14. Protective Relays: 

It shall be the responsibility of the switchgear manufacturer or supplier to complete the 
detail design of the complete protective relaying system in accordance with the functional 
requirements indicated in the one-line diagram. The switchgear manufacturer shall 
provide the quantity, type and rating of protective relays as indicated. 

Protective-type relays shall be suitable for operation at a frequency of 60 Hz with 
current transfonners having 5-ampere secondary circuits, and with potential transformers 
having 120-volt secondary circuits. The relays shall not be damaged by the stresses 
resulting from the momentary and short-circuit currents indicated. The manufacturer 
shall guarantee the compatibility of ground sensor cutTent transformers and the associated 
instantaneous overcunent relays. 

Protective-type relays shall have draw-out type cases of a uniform dull black finish, 
shall be semi-flush-mounted on the front door operating face of the equipment, and shall 
be of the rectangular dust-tight type. The relay cases shall be provided with glass 
covers and gaskets to render them dust-tight. Auxiliary relays shall be surface mounted at 
easily accessible locations in each cubicle. All protective relays shall be equipped with 
built in targets or indicating lights which indicate a trip condition. 

Resistors and other auxiliary components associated with the relays shall be furnished to 
provide a complete and functional system. 
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B. The main interrupter switch shall be three-pole, single-throw unit, operated by a stored 
energy spring mechanism such that the speed of switch opening or closing shall be 
independent of the operator. Switch shall have a means for manually opening or closing if 
control power is not available or if a motor fails. 

Incoming and outgoing switch sections shall have ample spaces for 15 kV, 133 percent 
shielded, jacketed single conductor stress-cone tenninations and lightning arresters. All 
terminals and lugs shall be of the solderless type suitable for copper cables of the size 
indicated. 

C. Power fuses shall be provided for fault protection. Fuse rating shall be as indicated. 
Provisions shall be made to indicate blown fuses. The fuses shall be one of the types indicated 
below. 

1. Current limiting type, where available in rating, of the self-contained design to provide 
fast clean interruption with minimum let-through current. Fuses shall operate during the 
first half cycle on maximum fault condition with no expulsion of gas or vapor. 

2. Where ratings of current limiting fuses are not available, expulsion power fuses with fast 
acting characteristics shall be provided. 

D. Access control shall be provided as follows: 

1. Doors providing access to interrupter switch with power fuses shall be mechanically or 
key interlocked to guard against: 

a. Opening the fuse door if the intem1pter switch on the source side of the power 
fuse is closed. 

b. Closing the interrupter switch if the door is 
open. 

2. The fuse compartment door shall be interlocked with the switch mechanism to prevent 
access when the switch is closed. 

E. A high impact type contact viewing window shall be provided in door over the switch. 

2.3 MAIN SERVICE SWITCHGEAR 

A. General: The main service switchgear shall consist of a free-standing assembly which 
complies with the Contract Documents. The assembly shall consist of pull section, main 
breaker, metering section, transition section, and distribution switchgear. 

B. Main Circuit Breaker Section: The main circuit breaker shall be as described in 
subsection 2.2 above and shall have the rating indicated. The service neutral shall be brought 
to a terminal in the main circuit breaker compartment. A disconnecting link shall be provided in a 
buss bar connection between the neutral terminal and the switchgear ground bus. Protective 
relays shall be provided and shall be coordinated and set per utility requirement. 

C. Metering Section: The metering section shall comply with all utility requirements. 
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D. Distribution Switchgear: Switchgear shall rear accessible. The distribution circuit breaker shall 
be constructed similar to the main circuit breaker as described in subsection 2.2 above. 

2.4 SWITCHBOARD INSTRUMENTS 

A. Instrnment transformers shall comply with ANSI/IEEE C37.20 and shall have standard 
accuracy for relaying and metering with the burdens imposed. Mechanical and thermal ratings 
of cuITent transfonners shall be coordinated with short circuit ratings of related circuit breakers. 
Potential transformers shall be mounted on a disco1111ecting rack and shall have primary fuse 
protection. 

B. Protective relays shall be mounted within draw-out cases; current measuring circuits shall be 
fitted with jacks to short circuit current transfonners when relays are withdrawn. Relays shall 
have means for testing measuring circuitry with the relay in place. Relays may be induction 
disc or solid state type but shall be products of the switchboard manufacturer. 

2.5 SURFACE PREPARATION, PAINTING AND CLEANLINESS 

A. Cleanliness of the equipment furnished shall be such that it is smooth and free of all foreign matter 
such as scales, sand, blisters, weld splatters, metal chips and shavings, oil, grease, organic matter 
and rust. 

B. All metal enclosures shall be chemically cleaned and treated in a process which provides a 
phosphate coating, then primed and finished with a c01rnsion resistant enamel paint. 

1. Exterior surfaces shall be finish painted with dark gray ANSI 61 finish coat, in 
accordance with the manufacturer's standard practice for the environmental conditions 
indicated. In addition, the undersurfaces shall be covered with a corrosion resistant 
protective coating. 

2.6 NAMEPLATES, TOOLS AND SPARE PARTS 

A. Nameplates shall be black and white 1/8-inch thick lamicoid, with lettering engraved through the 
white surface exposing the black lamination beneath. Letter height shall be 1/8-inch minimum 
unless othe1wise indicated. Nameplates shall be fastened near top side of front panel using two 
matching screws. 

B. A warning nameplate shall be provided on each compartment with external circuit. Warning 
nameplates shall be red background with white letters and shall read: 

"CAUTION -THIS UNIT CONTAINS AN EXTERNAL VOLTAGE SOURCE" 

Permanently attached tags shall be provided inside each compartment to indicate location of 
remote disconnecting means. 

C. A circuit-breaker lifting device, which is capable of lifting the rollout circuit breakers from the 
switchgear assembly, shall be provided. The lifting device shall have 40-inch diameter 
locking wheels, a steel platform base, and a hoist mechanism to lift the circuit breaker from the 
assembly and lower it to the platform base. The entire assembly shall be suitable designed to 
prevent capsizing during movement of circuit breaker to the platform. 
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D. The CONTRACTOR shall furnish paint, matching each color used, for field "touch-up" after 
installation of the equipment. Two one-pint aerosol spray cans of each color shall be supplied 
per assembly. 

2.7 MANUFACTURERS 

A. Products of the type indicated shall be manufactured by one of the following ( or approved equal): 

Westinghouse, General Electric, Eaton 

PART 3 -- EXECUTION 

3.1 INSTALLATION -GENERAL 

A. All electrical equipment materials shall be installed securely in place. Equipment shall be 
mounted parallel and perpendicular to the walls, floors, and ceilings. 

B. All anchors and fasteners shall be types designed for the intended purpose and shall be capable 
of adequately, safely, and permanently securing the material in place. Screws shall be used on wood 
surfaces, masonry anchors in concrete or brick, toggle bolts on hollow walls, machine screws, 
bolts, or welded studs on steel. Nails shall be used only for temporary attachment or 
support. 

C. Floor standing equipment shall be leveled with shims as required to maintain horizontal 
surfaces within 1/32-inch per horizontal foot; after leveling, equipment shall be anchored, then 
grouted so that no space is existing between concrete and equipment support beams. 

3.2 TESTING 

A The WORK of this Section shall be tested in compliance with the requirements of Section 
16030. 

3.3 PROTECTIVE RELAY SETTINGS 

A The relays shall be set in the field by a qualified representative of the manufacturer, retained by 
the CONTRACTOR in accordance with settings designated in the coordination study 
specified in Section 16431. 

**END OF SECTION** 
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SECTION 16321 - PAD MOUNTED TRANSFORMERS 

PART 1--GENERAL 

1.1 WORK OF THIS SECTION 

A. The Contractor shall furnish and install the pad-mounted transfonner(s) as specified herein and as 
shown on the contract drawings. 

1.2 RELATED SECTIONS 

A. 01640 Seismic Design of Equipment and Anchorage 

1.3 REFERENCES 

A. The pad-mounted transformer(s) and all components shall be designed, manufactured and tested 
in accordance with the latest applicable NEMA (NEMA 210), IEEE and ANSI standards (ANSI 
C57). 

1.4 SUBMITTALS-FOR REVIEW/APPROVAL 

A. The following infom1ation shall be submitted to the Engineer: 

1. Front view elevation or outline drawing and weight 
2. Nameplate diagram 
3. Conduit entry/exit locations 
4. Ratings (on nameplate) including: 

a. kVA 
b. Primary and secondary voltage 
c. Taps 
d. Basic Impulse level 
e. Impedance 

5. Product data sheets 

B. Where applicable, the following additional information shall be submitted to the Engineer: 

1. Busway connection 
2. Specified accessories 

1.5 SUBMITTALS-FOR CONSTRUCTION 

A. The following information shall be submitted for record purposes: 

1. Final as-built drawings and information for items listed in Paragraph 1.4, and shall 
incorporate all changes made during the manufacturing process 

2. Wiring diagrams 
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3. Production test reports 
4. Installation information 
5. Seismic certification as specified 

1.6 QUALIFICATIONS 

A. · The manufacturer of the assembly shall be the manufacturer of the major components within the 
assembly. 

B. For the equipment specified herein, the manufacturer shall be ISO 9001 or 9002 certified. 

C. The manufacturer of this equipment shall have produced similar electrical equipment for a 
minimum period of five ( 5) years. When requested by the Engineer, an acceptable list of 
installations with similar equipment shall be provided demonstrating compliance with this 
requirement. 

D. The following minimum mounting and installation guidelines shall be met, unless specifically 
modified by the above referenced standards. 

1. The Contractor shall provide equipment anchorage details, coordinated with the 
equipment mounting provision, prepared and stamped by a licensed civil engineer in the 
state. Mounting recommendations shall be provided by the manufacturer based upon the 
above criteria to verify the seismic design of the equipment. . 

2. The equipment manufacturer shall certify that the equipment can withstand, that is, 
fimction following the seismic event, including both vertical and lateral required response 
spectra as specified in above codes. 

3. The equipment manufacturer shall document the requirements necessary for proper 
seismic mounting of the equipment. Seismic qualification shall be considered achieved 
when the capability of the equipment, meets or exceeds the specified response spectra. 

4. The Contractor shall provide anchorage details stamped and signed by a structural 
engineer registered in the State of California. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Equipment shall be handled and stored in accordance with manufacturer's instructions. One (1) 
copy of these instructions shall be included with the equipment at time of shipment. 

1.8 OPERATION AND MAINTENANCE MANUALS 

A. 

1.9 

A. 

Equipment operation and maintenance manuals shall be provided with each assembly shipped and 
shall include instruction leaflets, instruction bulletins and renewal parts lists where applicable, for 
the complete assembly and each major component. 

FIELD MEASUREMENTS 

Measure primary and secondary voltages and make appropriate tap adjustments. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS OR EQUAL 

A. Eaton 

B. Schneider Electric 

C. Cooper 

D. The listing of specific manufacturers above does not imply acceptance of their products that do 
not meet the specified ratings, features and functions. Manufacturers listed above are not relieved 
from meeting these specifications in their entirety. Products in compliance with the specification 
and manufactured by others not named will be considered only if pre-approved by the Engineer 
ten (10) days prior to bid date. 

2.2 RATINGS 

A. The ratings of the transformer shall be as follows or as shown on the drawings: 

kVA Rating 
Impedance 
HV 
HVBIL 
HV de-energized Taps 
LV 
LVBIL 

2.3 CONSTRUCTION 

15000NAN 
5.75% 
4.16kVWye 
60kV 
+/- 2 - 2-1/2% full capacity 
480 V Wye Solidly Grounded 
60kV 

A. The unit shall be mineral oil filled and shall be in accordance with the latest edition of the NEC. 
High fire point fluids shall be Factory Mutual and UL approved. Units shall be :rated for outdoor 
use. 

B. The transformer shall carry its continuous rating with average winding or temperature rise by 
resistance that shall not exceed 65 degrees C rise, based on an average ambient of 30 degrees C 
over 24 hours with a maximum of 40 degrees C. 

C. The transformer shall be designed to meet the sound level standards for liquid transformers as 
defined in NEMA and ANSI. 

D. High-voltage and low-voltage windings shall be copper. Insulation between layers of the 
windings shall be by thennally set insulating paper or equal. 

E. The main transformer tank and attached components shall be designed to withstand pressures 
greater than the required operating design value without permanent deformation. Constrnction 
shall consist of cat'bon steel reinforced with external, internal or sidewall braces. All seams and 
joints shall be continuously welded. 

F. The assembly shall be individually welded and receive a quality control pressurized check for 
lealcs. The entire tank assembly shall receive a similar leak test before tanking. A final six-hour 
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G. 

leak test shall be performed. The transfonner(s) shall be compartmental-type, self-cooled and 
tamper-resistant for mounting on a pad. The unit shall restrict the entry of water (other than flood 
water) into the compartments so as not to impair its operation. There shall be no exposed screws, 
bolts or other fastening devices which are externally removable. 

The transformer(s) shall consist of a transfonner tank and full-height, bolt-on high- and low­
voltage cable terminating compartments located side-by-side separated by a rigid metal barrier. 
Each compartment shall have separate doors, designed to provide access to the high-voltage 
compartment only after the low-voltage has been opened. There shall be at least one additional 
fastening device accessible only after the low-voltage door has been opened, which must be 
removed to open the high-voltage door. Doors shall be mounted flush with the cabinet frame. The 
low-voltage door shall have a handle-operated, three-point latching mechanism designed to be 
secured with a single padlock. A hex-head or penta-head bolt shall be incorporated into the low­
voltage door latching mechanism. Both high and low-voltage doors shall be incorporated into the 
low-voltage door latching mechanism. Both high and low-voltage doors shall be equipped with 
stainless steel hinges and door stops to secure them in the open position. 

H. Compartment sills, doors and covers shall be removable to facilitate cable pulling and 
installation. The high-voltage door shall be on the left with the low-voltage door on the right. 
Compartments shall be designed for cable entry from below. 

I. Transfonner(s) shall be supplied with a welded or bolted main tank cover and be of a sealed-tank 
construction designed to withstand a pressure of 7 psig without pem1anent distortion. The tank 
cover shall be designed to shed water and be supplied with a tamper-resistant access handhole 
sized to allow access to internal bushing and switch connections. Transformers supplied with 
"less flammable" fluids shall be manufactured to withstand 12 psig without rupture. The 
transformer shall remain effectively sealed for a top-oil temperature of -5 degrees C to 105 
degrees C. When necessary to meet the temperatme rise rating specified, cooling panels shall be 
provided. 

J. The transfo1111er manufacturer shall certify that the transformer is non-PCB containing less than 1 
part per million detectable PCBs. Nonflannnable transformer liquids including askarel and 
insulating liquids containing tetrachloroethylene, perchloroethylene, chlorine compounds, or 
halogenated compounds are not acceptable and shall not be provided. 

K. When high-voltage taps are specified above, full-capacity taps shall be provided with a tap 
changing mechanism designed for de-energized operation. The tap changer operator shall be 
located within one of the compartments. 

L. The coil windings shall be designed to reduce losses and manufactured with the conductor 
material as specified above. All insulating materials shall be rated for 120 degrees C class. 

M. For grounded wye to grounded ,vye application, the core assembly shall be a 5-legged, 
distributed-gap, wound core, designed to meet NEMA TR-1 sound levels measured per ANSI 
standards. 

N. The core material shall be high-grade, grain-oriented, non-aging silicon core steel with high 
magnetic permeability, low hysteresis and eddy current losses. Magnetic flux densities are to be 
kept well below saturation to allow for a minimum of 10 percent overvoltage excitation. The 
cores shall be properly annealed to reduce stresses induced during the manufacturing processes 
and reduce core losses. 
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0. The core frame shall be designed to provide maximum support of the core and coil assembly. The 
core frame shall be welded or bolted to ensure maximum short-circuit strength. 

P. The core and coil assembly shall be designed and manufactured to meet the short-circuit 
requirements of ANSI C57.12.90. The core and coil assembly shall be baked in an oven prior to 
tanking to "set" the epoxy coating on the insulating paper and remove moisture from the 
insulation prior to vacuum :filling. 

Q. Transformer shall be vacuum-filled with the appropriate fluid as indicated above. The process 
shall be of sufficient vacuum and duration to ensure that the core and coil assembly is free of 
moisture prior to filling the tattle 

2.4 ACCESSORIES 

A. Transfom1er features and accessories shall include: 

1. Dial-type thermometer 
2. Liquid level gauge 
3. Drain valve with sample valve 
4. Pressure relief valve 
5. Non-PCB label 
6. Upper fill/filter press connection or valve 

2.5 PRIMARY CONNECTIONS 

A. Transfom1er primary connections shall be 600 A dead breal( wells and inserts for cable sizes 
shown on the drawings. 

2.6 PRIMARY FUSING 

A. Where shown on the drawings, provide the following fuses: 

1. Provide full-range, current limiting fuses in loadbreak drywell canisters 

2.7 FINISH 

A. Transformer units shall include suitable outdoor paint finish. The paint shall be applied using an 
electrostatically deposited dry powder system to a minimum of three (3) mils average thickness. 
Units shall be paintedpadmount green, Munsell No.7GY3.29/l.5. 

PART 3 -- EXECUTION 

3.1 FACTORY TESTING 

A. The following standard factory tests shall be performed on the equipment provided under this 
section. All tests shall be in accordance with the latest applicable ANSI and NEMA standards. 

1. Resistance measurements of all windings on the rated voltage connection 
2. Ratio tests on the rated voltage connection and on all tap connections 
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3. Polarity and phase-relation tests on the rated voltage connections 
4. No-load loss at rated voltage on the rated voltage connection 
5. Exciting current at rated voltage on the rated voltage connection 
6. Impedance and load loss at rated current on the rated voltage connection 
7. Applied potential test 
8. Induced potential tests 

B. The manufacturer shall provide three (3) certified copies of factory test reports to the Engineer 
upon request. 

C. The following special factory tests shall be performed on the equipment provided under this 
section. All tests shall be in accordance with the latest applicable ANSI and NEMA standards. 

1. Temperature test(s) shall be made on all units. Tests shall not be required when there is 
available a record of a temperature test on an essentially duplicate unit 

2. ANSI impulse test on all primary windings 

3.2 MANUFACTURER'S CERTIFICATION 

A. A qualified factory-trained manufacturer's representative shall certify in writing that the 
equipment has been installed, adjusted and tested in accordance with the manufacturer's 
recommendations. 

B. The Contractor shall provide three (3) copies of the manufacturer's representative's certification. 

3.3 TRAINING 

A. The contractor shall provide a training session for up to five (5) owner's representatives for l 
normal workday at a job site location determined by the owner. 

B. The training session shall be conducted by a manufacturer's qualified representative. The training 
program shall consist of the instruction on the operation of the assembly, circuit breakers and 
major components within the assembly. 

3 .4 INSTALLATION 

A. The Contractors shall install all equipment per the manufacturer's recommendations and the 
contract drawings. 

B. All necessa1y hardware to secure the assembly in place shall be provided by the contractor. 

3.5 FIELD ADJUSTMENTS 

A. Adjust taps to deliver appropriate secondaiy voltage. 

3.6 FIELD TESTING 

A. Measure primary and secondary voltages for proper tap settings. 
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B. Megger primary and secondary windings. 

C. Liquid transfon11ers -Test oil for dielectric strength. 

**END OF SECTION** 
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SECTION 16400 - LOW VOLTAGE ELECTRICAL SERVICE AND DISTRIBUTION 

PART 1 - GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing all electrical service sections, distribution 
switchboards, special control panels, control and te1111inal cabinets, control devices, circuit 
breakers, and all appurtenant work, complete and operable. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
perfonn~nce of this WORK. 

1. Section 16030 Electrical Tests 
2. Section 16050 Basic Electrical Materials and Methods 
3. Section 16480 Motor Control 

1.3 CODES 

A. The WORK of this Section shall comply with the cuffent editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. National Electrical Code (NEC) NFPA 70 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. 

2. 

3. 

4. 

ANSI/IEEE C3 7 .20 

ANSI/NEMA ICS-2 

ANSI/UL 1008 

NEMAPB2 

Switchgear Assemblies, including Metal-Enclosed Bus 

Devices, Controllers, and Assemblies for Industrial Control 

Automatic Transfer Switches, Safety Standard for 

Dead Front Distribution Switchboard 

1.5 SHOP DRAWINGS AND SAMPLES 

1. Shop.drawings of the service section and switchboards. After review of shop drawings of 
the service section by the CONSTRUCTION MANAGER, said drawings shall also be 
submitted to the utility company for approval prior to fabrication. 

2. Design test reports conducted for similar assemblies at the factory. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL. 

Pump Station 2 Power Reliablllty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

1094 I Page 



1. Operating procedures. 
2. Maintenance procedures. 
3. Manufacturer's parts list, illustrations, asseniblies and diagrams. 

1. 7 WARRANTY 

The Contractor shall provide a I -year warranty. Should the equipment fail during the 1-year 
period after acceptance by OWNER, the Contractor, at its own expense, shall repair the 
equipment. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Materials: All materials and equipment furnished under this Specification shall be new and shall 
bear the Underwriters' Laboratories label where such service is regularly available: 

B. Equipment: All equipment for the same purpose shall be of the same make. 

C. Enclosure Requirements: All outdoor equipment, :fixtures, and wiring devices shall be of 
weatherproof construction. 

D. Standard Products: Materials and equipment shall be catalogue products of companies 
regularly engaged in the manufacture of such items, shall be the latest standard design that 
conforms to the specification requirements, and shall essentially duplicate material and equipment 
that has been in satisfactory use for several years. 

2.2 SWITCHBOARDS 

A. Indoor construction shall be of the universal frame type using die-formed welded and bolted 
members. Enclosing panels shall be 14-gauge steel and shall be bolted in place. In addition, 
indoor construction shall conform to the following: 

1. Outdoor switchboards shall be totally enclosed, NEMA 4X, gasketed. 

2. Indoor switchboards shall be totally enclosed, NEMA 1. 

3. Bus bar shall be copper fully insulated. Copper shall be silver plated at joints. Bus bars 
shall be braced for short circuit currents of 65,000 amperes minimum, or as indicated. A 
full length copper ground bus bar shall be provided at the bottom of the switchboard 
enclosure. 

B. Outdoor construction shall be as described in the previous paragraph, except that switchboard 
installation shall be rodent- and bird-proof. Outdoor construction shall be NEMA 4X, non-walk­
in type. An insulating compound shall be applied to the interior surface of roof panels for 
condensation control. 

C. Floor-standing distribution switchboards and the main service switchboard shall be catalogue 
products of the main circuit breaker manufacturer. Switchboards shall be shipped fully 
assembled and tested. 
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2.3 MAJN SERVICE SWITCHBOARD 

A. General: The main service switchboard shall consist of a free-standing assembly which 
complies with the requirements for switchboards. 

B. Switchboard: Switchboard shall be front- and side-accessible. Switchboards shall be 
constructed to accommodate additional distribution sections. The switchboard shall consist of the 
sections described in the following paragraphs. 

C. Service Section: The service section shall consist of an underground pull compartment and a 
revenue metering compartment which comply with utility requirements. Components such as 
meter bases, busses, lugs, auxiliaries shall be provided. 

D. Main Circuit Breaker Compartment: The main circuit breaker unit shall have the ratings 
indicated. Service neutral shall be brought to a tenninal in the main circuit breaker compartment. 
A disconnecting link shall be provided in a bus bar connection between the neutral terminal and 
the switchboard ground bus. 

The main circuit brealcer shall have protective features with capability of selective tripping 
characteristics which can be used to provide overcurrent protection from overloads, short-circuits 
and ground faults. 

Circuit breakers shall be equipped with solid-state programmers. 

E. The main circuit breaker shall be individually mounted draw-out of the size and type indicated. 
Motorized spring charging shall be provided where indicated. 

F. Distribution Section: The distribution section shall consist of individually mounted molded case 
circuit breakers of the size indicated. Full length vertical bus shall be provided for each 
distribution section. Unless indicated otherwise, rating shall be 300-amperes minimum. 

2.4 SWITCHBOARD INSTRUMENTS 

A. Indicating instruments shall be approximately 4-1/2-inch square with 250-degree scales and white 
dials with black graduations. Case shall be semi-flush mounted with anti-glare glass. Front 
access zero adjustment shall be provided. Indication accuracy shall be as indicated. 

Indicating meters shall be of the following type: 

1. Main incoming circuit breaker: 

l - voltmeter 0-600V, single-phase, one percent accuracy 
1 - voltmeter transfer switch with pistol grip handle to permit a single-phase voltmeter to 
indicate voltage between phase of a three-phase system. Switch shall have an "Off'' 
position 

1 - AC indicating ammeter, five amperes full scale, single-phase, 0-full scale amperes 
dial, one percent accuracy 
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1 - Ammeter transfer switch with pistol grip handle to permit a single-phase ammeter to 
indicate current in each phase of a three-'phase system. Switch shall have an "Off' 
position 

l - Watt-hour demand meter with 15-minute demand register, three-phase, two-element 

1 - V armeter with 3-phase, three-wire, cross-phase, three current coils on open-delta 
potential transformers, coil rating five amperes 

2. Distribution feeder circuit breaker: 

1 - AC indicating ammeter, five amperes full scale, single-phase, amperes dial, one 
percent accuracy 

1 - Ammeter transfer switch with pistol grip handle to permit a single-phase anuneter to 
indite cmrent in each phase of a 3-phase system. Switch shall have an "Off' position 

Where they are shown on the single line diagram, the following shall be provided: 

l - Watt-hour demand meter with 15-minute demand resister, 3-phase, two-element 

1 - Vanneter with three-phase, three-wire, cross phase, three cmrent coils on open-delta 
potential transfom1ers, coil rating 5-amperes 

B. Instrnment transformers shall comply with ANSI/IEEE C37.20 and shall have standard accuracy 
for relaying and metering with the burdens imposed. Mechanical and them1al ratings of current 
transformers shall be coordinated with short circuit ratings of related circuit breakers. Potential 
transformers shall be mounted on a disconnecting rack and shall have primary fuse protection. 

C. Protective relays shall be mounted within draw-out cases; current measuring circuits shall be 
fitted with jacks to short circuit current transformers when relays are withdrawn. Relays shall 
have means for testing measuring circuitry with the relay in place. Relays shall be solid-state 
type and shall be product of the switchboard manufacturer. 

2.5 TRANSFORMERS 

A. All indoor transformers shall be dry-type and shall confonn to or exceed the requirements of the 
latest applicable IEEE, NEMA, and ANSI standards. Transformers rated 3 kva and below shall 
be designed not to exceed 80-degree C temperature rise; 5 kva and greater shall be designed not 
to exceed 115-degree C temperature rise. 

B. Transfo1mers rated 15 kV A and above shall have four 2-1/2 percent taps, two above and two 
below 480 volts. Transformers shall be floor type. 

C. Isolation Transformers: Isolation transformers shall be designed to lessen effects of transient 
generation into the supply power and shall act as a buffer for SCR current surges. Transformers 
shall have full capacity taps, four 2.5 percent taps, two above and two below primary windings. 
Transfonners shall have a 150 degree C insulation and shall be UL listed. 

2.6 OVERCURRENT PROTECTIVE DEVICES 
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A. 

B. 

Circuit breakers having a frame size of 150-amperes or less shall be molded-case type with 
thennal magnetic non-interchangeable, trip-free, sealed trip units. Breaker contact material shall 
be a non-weldable silver alloy. Breakers shall have arc-extinguishing chutes. Ground fault 
tripping, where required, shall be as indicated below. 

Circuit breakers with a frame size of 225 amperes to 600 amperes shall be molded case with 
interchangeable thenilal and adjustable magnetic trip elements. Ground fault protection shall be 
provided by means of a core balance transfmmer encircling all feeder leads. The transformer 
shall energize a surface-mounted, solid-state relay, adjustable from 10-20 percent of phase current 
with an adjustable time delay of zero to 36 cycles. Ground fault protection shall include a test 
panel containing indication and test tripping circuits. 

C. Circuit breakers with a frame size more than 600 amperes shall be molded case as described in 
the foregoing paragraph, except if power circuit breakers are indicated. Molded case circuit 
breakers shall have an integral, solid state over-current trip unit and line current sensors. Trip 
units shall have adjustable long time tripping in the range of 60 to 100 percent of continuous 
rating, instantaneous tripping adjustable in the range of 300 to l 000 percent of continuous rating, 
and ground fault tripping adjustable in the range of 20 to 60 percent of continuous rating with 
adjustable delay of approximately 5 to 40 cycles. 

D. Power circuit breakers shall be draw-out; power circuit breakers shall be air break units or 
insulated case units. Draw-out mechanism shall be 4-position: connected, test, disconnect and 
remove. The circuit breaker element shall be able to assume the connected, test, and 
disconnected positions with the circuit breaker cubicle door closed. 

E. Interlocks shall be provided to assure that the circuit breaker element is open before movement 
from a position is possible; stored energy mechanism shall be discharged automatically upon 
removal of the circuit breaker element from its cubicle. Charging of stored energy springs shall 
be motorized; closing of the main power contacts shall automatically charge the tripping springs. 
A manual trip button, position indicators, and status of stored energy mechanism shall be fitted to 
the front panel. 

F. Power circuit breakers shall be equipped with an integral solid-state 3-phase tripping unit as 
described above. 

G. Circuit breaker interlocking shall include an anti-pumping circuit. 

H. An external power source shall not be required for circuit breaker tripping. A bell alann switch 
shall be provided to close only on circuit breaker overload. 

I. 

2.7 

Circuit breaker accessories shall include switchgear mounted traveling lift-out hoist. 

MANUFACTURERS 

A. Products of the type indicated shall be manufactured by the following ( or equal): 

1. Solid state programmers for circuit breakers: 

General Electric Micro-Versatrip 
Square D Micrologic Trip System 
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2. Indicating meters 

Voltmeter 

Westinghouse Type KA-251 
General Electric Type AB-40 

Voltmeter transfer switch 

Westinghouse Type W 
General Electric Type SB-1 

AC indicating ammeter 

Westinghouse Type KA-241 
General Electric Type AB-40 

Anm1eter transfer switch 

Westinghouse Type W 
General Electric Type SB-1 

Water-hour demand meter 

Varmeter 

Westinghouse Type CB 
General Electric Type DSM 63 

Westinghouse Type KP-261 
General Electric Type AB-40 

3. Automatic transfer switch 

ASCO 
Russelectric 
Westinghouse 
Zenith 

4. Transfonne.rs 

General Electric 
Westinghouse 
Square D 

5. Molded case, insulated case and power circuit breakers 

Westinghouse Pow-R-Gear 
General Electric Power Break 
Square D 
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6. Switchboard 

General Electric, AV-Line 
Westinghouse, Pow-R-Line C 

PART 3 -- EXECUTION 

3.1 INSTALLATION -GENERAL 

A. All electrical equipment materials shall be installed securely in place. Equipment shall be 
mounted parallel and perpendicular to the walls, floors, and ceilings. 

B. All anchors and fasteners shall be types designed for the intended purpose and shall be capable of 
adequately, safely, and pemmnently securing the material in place. Screws shall be used on wood 
surfaces, masonry anchors in concrete or brick, toggle bolts on hollow walls, machine screws, 
bolts, or welded studs on steel. Nails shall be used only for tempora1y attachment or support. 

C. Omissions or conflicts on Drawings or between Drawings and Specifications shall be brought to 
the attention of the CONSTRUCTION MANAGER for clarification before proceeding with the 
work. 

D. The CONTRACTOR shall make all necessary provisions throughout the site to receive all 
equipment as construction progresses and shall provide adequate backing, supports, inserts, and 
anchor bolts for the hanging and supp01i of all electrical cabinets, enclosures, conduit, 
panelboards, and switches, and shall provide sleeves through walls, floors, or foundations where 
electrical lines are required to penetrate. 

E. Floor standing equipment shall be leveled with shims as required to maintain horizontal surfaces 
within 1/32-inch per horizontal foot; after leveling, equipment shall be anchored, then grouted so 
that no space is existing between concrete and equipment support beams. 

3.2 PREPARATION AND FINISH 

A. All equipment cabinets or enclosures furnished under this Section shall have a finish which 
confonns to Section 16480. 

3.3 TESTING 

A. All WORK shall be tested per Section 16030. 

** END OF SECTION ** 
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SECTION 16431 - SHORT CIRCUIT AND COORDINATION REPORT 

PART 1 -- GENERAL 

1.1. WORK OF THIS SECTION 

A. The WORK of thls Section includes providing a short circuit and protective device 
coordination study and harmonic measurement for the electrical power system. 

B. The studies shall include the electrical distribution system for normal and standby power 
sources distribution system. 

C. The st1.1dies shall include protection studies for motors supplied with factory-installe<l solid 
state overload and overcurrent protection devices. 

D. The WORK of this Section includes measurement of harmonic current and the installation of filters 
required for hannonic suppression. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other 
Sections of the specifications, not referenced below, shall also apply to the extent 
required for proper performance of this WORK. 

1. Section 16050 Basic Electrical Materials and Methods 
2. Section 16400 Low Voltage Electrical Service and Distribution 

1.3 CODES 

A. The WORK of the Section shall comply with the current editions, with revisions, of the 
following codes and City of San Diego Supplements: 

1. National Electrical Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of 
this Section: 

1. ANSI/IEEE 14 lReconunended Practice for Electrical Power Distribution for 
Industrial Plants 

2. ANSI/IEEE 242Recommended Practice for Protection and Coordination of 
Industrial and Conunercial Power Systems 

3. ANSI C 37.0IOStandard Application Guide for AC High-Voltage Circuit Breakers 

4. ANSI C 37.5Calculation of Fault Cmrents for Application of Power Circuit Breakers 

5. ANSI C 37.13Low-Voltage AC Power Circuit Breaker (600-Volt Insulation Class) 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

1101 I Page 



6. IEEE 519 Recommended Practice and Requirements for Hannonic Control in 

Electrical Power Systems 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

1. Studies related to distribution system protection and coordination shall be submitted to 
the CONSTRUCTION MANAGER prior to submittal of distribution equipment shop 
drawings and/or release of equipment for manufacture. A preliminary submittal shall 
be made with sufficient detail to review the adequacy of products and to indicate the 
computer program selected for use in perfonning the WORK of this Section. 

2. Studies for harmonic current, voltage and line notching test results shall be forwarded 
to the CONSTRUCTION MANAGER prior to acceptance of the project and after 
installation of hannonic generating and harmonic sensitive equipment. 

3. Submittals for solid state motor protective devices shall be forwarded to the 
CONSTRUCTION MANAGER prior to loading the motor. 

4. Protective device and coordination evaluation studies must be approved by the 
CONSTRUCTION MANAGER prior to acceptance testing. 

5. Submittals shall indicate proposed changes to the protection scheme and 
equipment selection which will result in improved system reliability and safety. 

6. Documentation of at least one successful study of comparable size and complexity 
completed in the recent past, including contact 11an1es, addresses, and telephone 
numbers. 

1.6 QUALIFICATIONS 

A. Short circuit studies, protective device evaluation studies, and protective coordination studies 
shall be performed by the medium voltage switchgear manufacturer or an electrical testing 
service regularly engaged in short circuit and protective device coordination studies, having at 
least one successful study of comparable size and complexity completed in the recent past. 

1.7 STUDYREPORTS 

A. The results of the power system study and harmonic current, voltage and line notching 
measurements shall be summarized in a final report, signed by the professional electrical 
engineer, registered in the State of California responsible for the studies. Six bound copies of 
the final rep01t shall be submitted and shall include the following: 

1. Single-line diagram 

2. Impedance diagram 

3. Tabulation and identification of protective devices on a single-line diagram. 
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4. Time/cunent coordination curves 

5. Computerized fault current calculations 

6. Test instrumentation, condition and connections, as applicable, for each study 

7. Harmonic measurement results 

8. Specific reconm1endations (if any) 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. General: The report shall include a single-line and an impedance diagram of the power system. 
This diagram shall identify components included in the study and the ratings of power devices 
including transfonners, circuit breakers, relays, fuses, busses, and cables. The resistances and 
reactance of cables shall be indicated in the impedance diagram. The study shall include written 
data regarding maximum available short circuit cmTent, voltage, and X/R ratio of San Diego Gas 
and Electric Co. 

2.2 SHORT CIRCUIT STUDY 

A. The short circuit study shall be performed with the aid of a computer program complying with 
ANSI C 37.5, IEEE Standard 242, and IEEE Standm-d 141. 

2.3 PROTECTNE DEVICE EVALUATION STUDY 

A. A protective device evaluation study shall be performed to dete1111ine the adequacy of circuit 
breakers, molded case switches, automatic transfer switches, and fuses. Any problem areas or 
inadequacies in the equipment due to prospective short-circuit currents shall he promptly brought 
to the CONSTRUCTION MANAGER's attention in writing but in no case more 1han 7 days after 
discovery. 

2.4 PROTECTNE DEVICE COORDINATION STUDY 

A. A protective device coordination study shall be performed including calculations required to 
review the selection of power fuse ratings, protective relay characteristics and settings, ratios and 
characteristics of associated current transformers, and low-voltage breaker trip characteristics and 
settings. 

2.5 TIME/CURRENT COORDINATION CURVES 

A. The time/current coordination curves for the power distribution system shall include, on 5-cycle 
log-log graph paper, at least the following: 

1. Time/current curves for each protective relay or fuse showing graphically that the 
settings will provide protection and selectivity within industry standards. Each curve 
shalI be identified, and tap and time dial settings shall be shown. 

2. Time/current curves for each device shall be positioned to provide the maximum 
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selectivity to minimize system disturbances during fault clearing. Where selectivity 
cannot be achieved, the CONSTRUCTION MANAGER shall be promptly notified of 
the cause in writing but in no case more than 7 days after discovery. 

3. Time/current curves and points for cable and equipment damage. 

4. Circuit i11tenupti11g device operating and interrupting times. 

5. Maximum fault values. 

6. Sketch of bus and breaker arrangement. 

7. Magnetizing inrnsh points of transformers. 

8. Compliance with Code requirements and proper coordination intervals m1d separation of 
characteristics curves. 

9. Thermal limits of motors 250 hp and above. 

2.6 HARMONIC MEASUREMENT 

A. The report of the distribution system, at all voltage levels, shall indicate the harmonic 
cunents anticipated at each voltage level. The report shall indicate sources of harmonic currents, 
voltages, and line notching of equipment. The report shall state the tolerance of sensitive 
equipment to han11onics. 

B. The report shall include measurement of harmonics present in the output of harmonic­
generating equipment at the input tenninals of sensitive equipment. Filters required to prevent 
equipment mal:fimction due to harmonics shall be installed. Ham1onic measurements shall be 
perfom1ed and documented after the filter installation. 

C. Equipment which is required to confonn with IEEE 519 shall be measured to detem1ine output 
hannonic content. Corrective action necessary for compliance with IEEE 519, Tables 2 and 4 
General System Class shall be made. Measurements and documentation shall be performed to 
demonstrate compliance with 5 percent voltage distortion limitation. 

2.7 MOTOR PROTECTION 

A. Where overload protection as phase overcurrent for medium voltage motors is specified to be solid 
state protective modules, modules shall be adjusted for actual installed motor torque, cmTent and 
thermal characteristics. Protective settings shall be submitted, and reviewed, before motors are 
run under load. 

PART 3 -- EXECUTION 

3.1 TESTING, CALIBRATION, AND ADJUSTMENT 

A. The medium voltage equipment manufacturer shall provide the services of a qualified field 
engineer and necessary tools and equipment to test, calibrate, and adjust the protective relays and 
circuit breaker trip devices as recommended in the power system study for 2 days. 

** END OF SECTION ** 
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SECTION 16450 -MEDIUM VOLTAGE LOAD BANK 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The Contract Documents are a single integrated document, and as such all Divisions and 
Sections apply. It is the responsibility of the CONTRACTOR and Subcontractors to review all 
sections to insure a complete and coordinated project. 

B. Provide labor, equipment, supervision, and materials for the installation, testing, and staii-up of 
fully integrated medium voltage resistive/inductive load bank as shown on the Drawings and as 
specified herein. The load bank shall provide adjustable KV A load to generators provided under 
this contract. 

C. The required number and identification of the medium voltage load bank unit is as follows: 

1. BNK-3000 

D. The load bank shall consist of all system components, Fully Integrated, in a single continuous 
lineup, required to meet the performance, protection, testing, and certification criteria of this 
specification. These components include but are not limited to the following: 

1. 2500kW, 4, 160V AC, 3ph, 60 Hz load bank 

2. Outdoor Type 2 Aluminized Steel enclosure for salt-air environment 

3. Incoming 4, 160V AC gang operated load break switch, with primary fusing 

4. Outdoor rated dry type step-down isolation transformer with secondary fusing 

5. 600V AC Class power and control equipment 

6. Resistive load bank in lOOkW steps to 2500kW 

7. Vertical air discharge with weather proof exhaust hood 

8. Internal control power trnnsformer 

9. 120VAC space heaters powered from exterior source 

10. Local HMI display 

11. Communication network using Modbus over Ethernet IP 

E. Provide on-site instmctions and training on load bank operation for the CITY's personnel. 

F. Provide load bank communication network progrannning and coordination to com1ect to pump 
station control system netwodc as specified under Division 13. Include time, travel, per diem and 
all other costs for a programming technician to provide assistance and coordination during 
startup and testing. 
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G. The Contractor shall coordinate load bank footprint foundation and anchoring. Anchorage bolts 
to be sized by the load bank manufacturer as required herein and Section 01640, Seismic Design 
of Equipment Anchorage. 

H. Related sections: 

1. Section O 1640 - Seismic Design of Equipment and Equipment Anchorage 

2. Section 09800 - Protective Coating 

3. Section 13300 - Instrumentation and Control 

4. Section 13350 - Conmussioning 

5. Section 16030 - Electrical Tests 

6. Section 16050 - Basic Electrical Materials and Methods 

1.2 QUALITY ASSURANCE 

A. Load bank shall utilize a field proven design. The load bank manufacturer shall be able to 
demonstrate at least two years of knowledge in manufacturing load banks of the design proposed 
for this project at medium voltage. A user's list of similar design equipment, complete 
with contact names and telephone numbers, shall be furnished upon request that demonstrates 
the load bank manufacturer's capability to provide parts and service support. 

B. The load bank equipment shall be listed or labeled by Underwriters Laboratories or other 
equivalent, nationally recognized independent testing laboratory for the class of service intended. 
A nationally recognized testing laboratory is defined as one which is approved in accordance 
with OSHA regulations, by the United States Secretary of Labor. Provide certification of listed 
equipment. 

C. The load bank shall be factory tested and inspected prior to shipment to site for installation. The 
load bank manufacturer shall submit factory test and inspection reports to the CITY for approval 
prior to shipping the load banlc. 

1.3 SUBMITTALS 

A. 

B. 

C. 

Initial set of equipment submittals shall be made within 60 days of Notice to Proceed. 

The submittal shall include a deviation list including a paragraph by paragraph description for 
each proposed deviation item. 

All load banlc drawings shall be submitted on drawings in 11-inch x 17-inch format. 

D. The Contractor shall furnish submittals for approval as outlined below: 

1. Equipment outline drawings showing elevation, plan and interior views, front panel 
arrangement, dimensions, weight, shipping splits, conduit entrances, and anchor bolt 
pattern 

2. Installation data showing clearance requirements for access, conduit entry space, weights 
of largest assemblies to be moved, mounting requirements and electrical clearances 
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required in existing locations. The feasibility of installation of the proposed equipment 
shall be clearly noted on the submitted plan drawings based on information included in 
the Bid Documents. Submitted drawings shall include means and method for equipment 
delivery and installation. 

3. Complete itemized Bill of Material with catalog data sheets and manuals for all 
equipment and devices comprising the load bank system. Where catalog cuts and other 
brochures depicting product characteristics are supplied, clearly annotate to show 
product to be used on this project. 

4. Load bank performance specifications and ratings. 

5. Power and control schematics including all external connections and network 
communications in conformance with the Contract Documents. 

6. Details for all external electrical power inputs required for all equipment. Information 
shall include voltage, power, and phase requirements and shall indicate :function of each 
circuit related to the load bank requirements. 

7. Details of exhaust fans, disconnect switch, or other devices integral to the load bank. 
Details shall include catalog cuts, dimensional information, and interconnection details. 

8. Complete load bank system operation description. 

9. List of all available load bank status, monitoring, and control data available over the 
network interface specified herein. Submit a list of the manufacturer's recommended 
load bank performance and diagnostic data for use by the CITY in implementing an asset 
management stratef,ry for the load bank. 

IO. Equipment anchorage calculations. Calculations must be stamped by a Licensed 
Engineer in the State of California 

11. Detailed load bank equipment warranty inforn1ation including conformance with 
extended equipment warranties as specified herein. 

12. Instruction and replacement parts books: Include a complete list of recommended spare 
parts with item descriptions, recommended quantities, and unit costs. The recommended 
list should be based on an assumed maintenance plan where the CITY will remove and 
replace failed items to the lowest replaceable stock module/component level. 

13. Certified factory test and inspection reports including testing procedure outline. 

14. Field test and inspection reports including test procedure outline. 

15. Submit proposed storage location of the load bank during construction. Indicate 
environmental controls included to maintain temperature of the storage facility per the 
manufacturer's recommendations. 

16. Support information: 

a. The location(s) nearest to the CITY where spare parts are stocked. 
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17. As-built final drawings including all "as-left" settings for all load bank programming 
parameters. Provide load bank programming parameters on electronic storage media 
suitable for direct download to the load bank. 

E. Network Interface - Submit details regarding communication network module and programming 
requirements as follows: 

1. Products and materials used for the Ethernet network communications system including 
Ethernet switches, media converters, and internal load bank topology diagram including 
IP addresses for all drops. 

2. Verification that the Ethernet interface and protocol is directly compatible physically and 
in software with the Facility control system as shown on the Contract Documents. 

3. Addressing scheme used for the network communications system including IP addresses 
for the load bank coordinated with CITY requirements as specified in Section 13300 and 

· 13350. 

4. Network communications system factory testing procedures. Procedures shall include a 
method for 100% testing of all variables associated with the load bank system and 
delivery of that data over the same network link and devices as will be used at the PS2. 
Furnish the use of a laptop or other device(s) suitably configured to mimic the CITY's 
control system for testing and verifying addressing and delivery of all network data. 
Procedure shall include factory/shop test forms with sign-off sheets indicating successful 
testing of each load bank, each network component (fiber cable, converters, switches, 
etc.), and each data point properly addressed. 

5. Network field test results following the same approved test procedures used for factory 
testing. Field network test results shall be submitted as a separate submittal for review 
by the Engineer. Equipment installation shall not be considered to be substantially 
complete until successful network testing has been accomplished and test submittal 
results submitted and favorably reviewed. 

1.4 REFERENCE STANDARDS 

A. Title 24, Part 3 - 2007 California Electrical Code (CEC) 

B. American National Standards Institute 

l. ANSI C84. l - American National Standard for Electric Power Systems and Equipment -
Voltage Ratings (60 Hz) 

C. InterNational Testing Association Inc. (NETA) 

l. NETA Acceptance Testing Specification 

D. National Electrical Manufacturers Associations (NEMA) 

1. NEMA ICS 6-Industrial Control and Systems Enclosures. 

E. Where reference is made to one of the above standards, the revision in effect at the time of bid 
opening shall apply. 
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1.5 PERFORMANCE 

A. The load bank shall provide adjustable load from lOOkW to 2500kW in IOOkW increments at 
4,160VAC, 3 ph. Each load step shall be accurate to within 3% of the selected load. 

B. The acoustic noise level of the load bank shall not exceed 90dBA at a distance of 3 feet from the 
load bank in open air with the doors closed at I 00% load. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. The load bank system shall be delivered to the site pre-assembled and wired with all specified 
interconnecting wiring and cable. Cabling for connection across shipping splits shall be neatly 
coiled and identified. Exposed sections of equipment shall be fully protected from damage 
during shipment. All necessary hardware for reconnecting shipping splits shall be provided. 
Coordinate any onsite storage location with the CITY. 

B. The Contractor shall be responsible for all system interconnections across shipping splits at the 
site. 

C. Complete instructions for handling and storage shall be provided prior to delivery of the 
equipment. All equipment shall have provisions for handling by overhead crane or a fork lift 
truck 

D. The load bank shall be packaged with suitable covering to protect it from moisture, dust and 
physical damage. 

E. Load bank shall be stored in an environmentally controlled structure suitable for protecting the 
load bank from dust, moisture, heat and physical damage. At no time shall the load bank be 
stored outdoors where exposed to the environmental elements. 

1.7 SPARE PARTS 

A. Provide spare parts or standard spare part kits per manufacturer's recommendations. Provide two 
(1) lots of spare parts from manufacturer's recommended list or (1) standard spare part kits shall 
be provided. 

B. If not already included with the manufacturer's standard spare parts and kits provided, the 
following items shall be included at minimum: 

I. 3 primary fuses 

2. 3 seconda1y fuses. 

3. 3 secondary f·uses for each load step 

4. Five of each type of panel lamp 

5. Two of each type of control or auxiliary power supplies 

6. One fully configured EEPROM or other storage media used for storing load bank 
parameters. 

7. One quart of equipment touchup paint 
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C. Spare paits shall be boxed or packaged for long term storage. Identify each item with 
manufacturer's name, description and part number on the exterior of the package. 

1.8 MANUFACTURER'S FIELD SERVICES 

A. The load bank manufacturer shall provide the field services of a factory technician as necessary 
to supervise/inspect installation, test and start-up all equipment provided as part of the price 
proposal. The price shall include all travel and living expenses in addition to the technician's 
time required to complete supervision of the installation, testing and start-up. All equipment 
required for testing, start-up and performance verification shall be provided by the 
manufacturer's technician; 

B. The manufacturer shall provide their own portable laptops and software with diagnostic features 
for trouble shooting and during staii up and testing for checking parameters and alarms. 

C. At a minimum the manufacturer shall provide the following technician person-days: 

Descri11tion Person Days 

Inspection .5 

Installation Assist l 

Settings, Adjustments 1 

Start Up and Testing 1 

Training 1 

1.9 JOB CONDITIONS 

A. The load bank shall be capable of continuous operation in an average ambient temperature 
between 0° C and 40°C at an elevation up to 3000 feet above MSL without derating. 

B. The load bank shall be simultaneously suitable for continuous operation in a maximum humidity 
between O and 95% non-condensing. 

C. The load bank shall not produce exhaust fan noise in excess of 90dba at 3 feet. 

1.10 WARRANTY 

A. In addition to the standard wananty the load bank manufacturer shall provide an extended 
warranty such that an additional warranty of 3 years will be included after Notice of Completion 
and Acceptance by the CITY. The extended warranty shall be coordinated with the sequence of 
construction such that the load bank shall have full warranty from the time they are energized ( or 
shipped, whichever comes first) until the end of the 3 year wairanty. 

B. The warranty shall include parts and labor. 

C. Standard warranty shall start from the date of being energized. 

D. The manufacturer shall provide all details about the warranty in the submittal documents. 
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PART 2 -- PRODUCTS 

2.1 GENERAL 

A. The load bank shall meet the following requirements: 

1. The load bank shall be capable of providing resistive load from lOOkW to 2500kW in 
1 OOkW steps at 4, 160V AC, 3 ph, 60Hz. 

2. Input voltage: 4,160 volts, 3 phase, 60Hz 

3. Ambient temperature: 0° C to 40° C. 

2.2 ACCEPTABLE MANUFACTURERS 

A. Manufacturers: Subject to compliance with these specifications, provide equipment, systems and 
accessories as manufactured by: 

1. Emmerson A vtron 

2. Simpson 

3. Approved equal 

2.3 COMPONENTS 

A. General 

1. The general arrangement of the equipment is shown on the Drawings. The load bank 
lineup shall not be greater than the specified dimensions shown on the Drawings. 

B. Enclosure 

1. The enclosure shall be a dead-front free standing assembly. Cabinets and doors shall be 
fabricated using heavy gauge Type 2 aluminized steel (12-gauge minimum) for sturdy 
constmction to meet CSA and IEC specs and dimensional integrity to assure long-term 
fit and function. All doors shall be gasketted to provide environmental protection and 
secure fits. Conduit entry and exit shall be at bottom of enclosure. 

2. All load bank enclosures shall be mounted and wired in a grounded continuous, multi­
section enclosure. 

3. Manufacturer shall provide a color pallet for the CITY to choose. Paint procedures and 
materials shall be manufacturer's system designed and proven for resistance to chemical 
attack in industrial envir01m1ents. 

4. Microprocessor and control logic boards and their power supplies shall be housed in the 
NEMA 1 enclosure and be safely accessible without exposure to high voltages and 
without load bank shutdown. All low voltage wiring shall be fully isolated from medium 
voltage compartments by metal barriers. 

5. It shall be the responsibility of the load bank manufacturer to provide all cooling or 
heating equipment for the internal components of the load bank in order for it to operate 
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satisfactorily without failure in accordance with the job conditions stated herein. The 
cooling system shall include but not be limited to the following: 

a. Resistor banks shall have cooling fan motors with a minimum of 10 year design 
life. Power and control to the fans shall be from an integral dry type transformer 
mounted within the load bank cabinet. 

b. The load bank enclosure shall include input circuit breakers and motors starters 
for the cooling fans. 

C. Operator interface and Display 

1. Provide a door-mounted keypad/display with integral digital display capable of 
controlling and monitoring the load bank and setting load bank parameters. The display 
shall indicate all diagnostic messages and parameter values in Standard English language 
and engineering units without the use of codes. 

2. At a minimum the following door mounted indicating lights shall be provided: 

a. PowerOn 

b. Cooling fan Fault 

3. The following door mounted manual switch controls shall be provided: 

a. Fault/ Alarm Reset control. 

4. At a minimum the operational controls accessible from the digital display/keypad and 
remotely over the network link shall include but not be limited to: 

a. Load step increase/decrease. 

b. Local/Remote Selection. 

D. Controller 

1. The controller shall be a solid-state microprocessor with non-volatile memory housed in 
the control section of the load bank lineup. The controller shall include at a minimum 
the following: 

a. Action to shutdown the load bank on high temperature 

E. Control Power 

1. All load bank control circuits shall be 120 VAC single phase. Manufacturer shall 
provide an intemal control power transformer suitably rated to provide all load bank 
required control power. 

2. Each control power transfon11er shall be individually fused on the primary and secondary 
circuits in conformance with the NEC. 

3. The control power circuit shall be disconnected when the input isolation or 
disconnection switch 
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2.4 FAULT CAPABILITY 

A. The following fault shall be provided and available to the operator from the HMI: 

1. Indication of the following fault conditions: 

a. Ground Fault. 

b. Blown Fault. 

c. Control power failure. 

B. Provide complete built-in fault indication to enable maintenance persom1el to rapidly and 
accurately identify the cause of equipment failure by means of operator interface at the load bank 
or via the Ethernet link. Provide addressing and memory map configuration for CITY access to 
the available diagnostic data. 

2.5 SURF ACE PREPARATION AJ\lD SHOP COATINGS 

A. All non-current carrying metal parts of the equipment cabinet shall be cleaned of all weld spatter 
and other foreign material and given a heat cured, phosphatized chemical pre-treatment to inhibit 
rust. 

B. Unpainted non-current carrying parts shall receive a protective zinc plating to prevent corrosion. 
Printed circuit boards shall be coated with a protective conformal epoxy. All device contacts 
shall be silver cadmium plated. 

2.6 COMMUNICATION INTERFACE 

A. Provide load bank with integral Ethernet interface hardware. Ethernet interface shall be fully 
configured and suitable for direct interface to the Plant's Control System as shown on the 
Drawings. 

B. Provide conununication capability using Ethernet protocols. Coordinate TCP/IP addresses with 
CITY and fully configure and setup all port addressing and load bank variable memory maps and 
register addressing at the factory. 

C. Provide copper to fiber optic converter to interface the load bank connnunication interface to the 
plant control system. 

D. The load bank integral co1mnunication Interface shall be installed in a low voltage control 
compartment. Operators and maintenance staff shall not be exposed to voltages over 150 Volts 
to ground when accessing the co111ll1unication interface. 

E. Provide power supply for the communication interface integral to the load bank. 

PART 3 -- EXECUTION 

3.1 FACTORY QUALITY CONTROL 

A. Perform manufacturer's standard factory testing and inspection. 
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B. Factory test shall be witnessed by the Engineer and the CITY and follow the submitted and 
favorably reviewed factory test procedure submitted under Part 1 of this specification. At least 
two weeks' advance notice shall be given to the CITY prior to the test. 

C. The Contractor shall include all travel expenses for factory tests. 

D. Factory test procedures shall include verification of the communication interface Ethernet device 
addressing and transmission of all load bank data to a suitably configured manufacturer's laptop 
or other computer configured to mimic the CITY's PLC and HMI control system components. 
Coordinate testing monitoring requirements with the CITY. 

E. After completion of the factory test a statement of certification shall be provided by the supplier 
that the load bank has completed the test successfully. The statement of certification shall be 
type written on the supplier's letterhead and a copy of the factory test results submitted to the 
Engineer. 

3.2 INSTALLATION 

A. Install the equipment in accordance with the manufacturer's instructions. 

B. Touch-up damaged paint finishes. 

3.3 ACCEPTANCE TESTING 

A. Manufacture's Inspection 

1. The manufacturer shall provide a trained field technician to inspect the installation of the 
load bank and to verify that the load bank is installed per the manufacture' s 
requirements. 

2. Upon completion of the inspection by the field technician, the manufacturer shall 
provide written certification that the load bank has been properly installed and ready for 
energization. 

B. NETA Acceptance Testing 

1. The load bank shall be inspected and tested per the NETA guidelines for load banks per 
Section 16030. 

C. Communication Interface 

1. Demonstrate the Ethernet communication interface after load bank Acceptance Testing 
but prior to commencement of Operational Testing. Furnish all necessary test 
equipment, cables, terminators, software, etc. to demonstrate successful transmission of 
the monitored equipment data using the hardwired and Ethernet protocol to the CITY's 
control system. All units furnished shall be tested. Testing shall occur at the PLC end of 
the Ethernet cables and shall be witnessed by the Engineer. 

D. Operational Testing 

1. Upon successful certification of the manufacturer's Inspection and NETA Acceptance 
Testing the Contractor shall complete operational testing. 
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3.4 TRAINING 

A. The cost of training programs to be conducted with plant personnel shall be included in the 
Contract price including travel costs. The training and instruction shall be directly related to the 
load bank being supplied. 

B. The training program shall represent a comprehensive program covering all aspects of the 
operation and maintenance of the load bank. 

C. All training schedules shall be coordinated with, and at the convenience of CITY. The training 
classes shall be scheduled a minimum of 2 weeks in advance of when they are to be given. Each 
training class shall be conducted twice during separate weeks and at different times to allow for 
scheduling of shift based CITY pers01mel. 

D. Proposed training material, including a detailed outline of each lesson, shall be submitted for 
review at least 30 days in advance of when the lesson is to be given. Training submittal shall be 
reviewed for suitability and comment provided that shall be incorporated into the course. 

E. Each training class shall be a minimum of four ( 4) hours in duration. Separate classes shall be 
conducted for CITY' s maintenance and operating personnel as required by and at the 
convenience of the CITY. Maintenance classes shall stress troubleshooting, repair, and other 
technical aspects of the load bmtlc Operator classes shall stress operational theory and use of 
the load bank controls and communication networks. 

F. Training shall include on-site training. 

1. On-site (field) training shall be performed at PS2 following successful completion of the 
FAT. On-site testing shall include individual sessions covering the following: 

a. Detailed hands-on instruction to the CITY operations personnel covering; system 
operations including local and remote operation of the load bank. 

b. Identification of all load bank hardware, verify with shop drawings. 

c. Verify safety shutdown including verification that power has been disconnected 
and lockout tag-out procedures are in place. 

d. Address troubleshooting, maintenance procedures, and replacement of devices, 
suitable for perfonnance by operations staff. 

e. Operator interface and display device: Provide demonstration on setting up 
parameters on the load bank, reading the display, understanding alarms, resetting 
alarms, usage of the keypad, etc. 

G. The load bank supplier shall provide detailed manuals to supplement the training courses. The 
manuals shall include specific details of equipment supplied and operations specific to the 
project. 

3.5 CLEANING 

A. Remove dirt, dust, or concrete spatter from the interior and exterior of the equipment using 
brushes, vacuum cleaner, or clean, lint-free rags. Do not use compressed air. 
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** END OF SECTION** 
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SECTION 16460 - ELECTRIC MOTORS 

PART 1 - GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing electric motors with accessories. 

1.2 RELATED SECTIONS 

A. The WORK of the following Section applies to the WORK of this Section. Other Sections of the 
specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 11000 Equipment General Provisions 
2. Section 11175 Pumps, General 
3. Division 16 Electrical, as applicable 

1.3 CODES 

A. The WORK of this Section shall comply with the cun-ent editions, with revisions, of the 
following codes and City of San Diego Supplements: 

I. National Electrical Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

l. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

AFBMA9 

AFBMA 11 

ANSI/IEEE 112 

IEEE 841 

NEMAICS2 

NEMAICS 6 

NEMAMG l 

UL674 

UL 1004 

Load Ratings and Fatigue Life for Ball Bearings. 

Load Ratings and Fatigue Life for Roller Bearings. 

Standard Test Procedure for Polyphase Induction Motors and 
Generators. 

Standard for Petroleum and Chemical Industry-Totally Enclosed 
Fan-Cooled (TEFC) Squirrel Cage Induction Motors-Up to and 
Including 500 HP 

Industrial Control Devices, Controllers and Assemblies. 

Enclosures for Industrial Controls and Systems. 

Motors and Generators. 

Motors and Generators, Electric, for Use in Hazardous Locations, 
Class I, Groups C and D, Class II, Groups E, F and G. 

Motors, Electric 
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1.5 SHOP DRAWINGS AND SAMPLES 

1. Machine name and submitted data on driven machine. 
2. Motor manufacturer. 
3. Motor type, model and dimensioned drawing. 
4. Nominal horsepower. 
5. NEMA design. 
6. Frame size. 
7. Enclosure. 
8. Winding insulation class and treatment. 
9. Rated ambient temperature. 
10. Service factor. 
11. Voltage, phase, and frequency rating. 
12. Full load current at rated horsepower and indicated voltage. 
13. Starting code letter, or locked rotor kV A, and current. 
14. Special winding configuration. 
15. Rated full load speed. 
16. Power Factor at full load. 
17. Details of water cooling (if any) for thrust bearings. 
18. Motor efficiencies. 

1.6 WARRANTY 

A. The Contractor shall provide a 1-year warranty. Should the equipment fail during the 1-year 
period after acceptance by OWNER, the Contractor, at its own expense, shall repair the 
equipment. 

PART 2 -- PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Conformance: Electric motors driving identical machines shall be identical. 

B. Rating: The nominal rated motor horsepower shall be adequate for the driven machine without 
infringing upon the indicated motor service factor, unless more restrictive motor requirements are 
specified for a specific equipment item. 

C. Minimum Motor hp: The motor horsepower shall be not less than the minimum indicated for 
each driven machine. If the minimum horsepower is not adequate, the motor with the next larger 
horsepower, circuit breakers, magnetic starters, motor feeder conductors and conduit shall be 
provided. 

D. Exempt Motors: Except as otherwise indicated, motors intended for valve operators, 
submersible pumps and hoists, motors which are an integral part of standard manufactured 
equipment, i.e., non-NEMA mounting, common shaft with driven equipment, part of conunercial 
use or domestic equipment and torque-rated motors shall be motors rec01mnended by the 
manufacturer for use in the application indicated. 

2.2 DESIGN REQUIREMENTS 

A. General: Electric motors shall comply with ANSI/NEMA MG 1. 
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B. NEMA Design: Except as otherwise indicated, electric motors shall be NEMA Design B, 
constant speed squirrel-cage induction motors designed for normal starting torque with low 
starting current. In no case shall starting torque or breakdown torque be less than the value 
indicated in ANSI/NEMA MG 1. Motors shall be suitable for part-winding, star delta starting, or 
2 speed winding, where indicated. 

C. Motor Voltage Ratings: Motors shall be rated in accordance with the following: 

1. Motors below 1/2-hp shall be rated 115 volts, single-phase, 60-Hz. Dual voltage motors 
rated 115/230-volts, 115/208-volts, or 120-240 volts are acceptable. 

2. Motors 1/2-hp and larger shall be rated 460 volts, or 4160 volts, 3-phase, 60-Hz. Dual 
voltage motors rated 230/460 volts or 208/230/460 volts are acceptable. 

D. Explosion-Proof Motors: Motors which will be installed in Class I or Class II areas (exposed to 
flanunable vapors, gases, or dust) shall be explosion-proof and shall bear Undenvriter's approval 
on name plate and serial number. 

E. Insulation (Standard Duty Motors): Standard duty motors shall include Class F insulation, 
rated to operate at an ambient temperature of 40 degrees C without exceeding Class B 
temperature rise limits at the motor's nominal rating. 

F. Insulation (Heavy Duty Motors): Heavy duty motors shall include Class F insulation, rated to 
operate at an anibient temperature of 50 degrees C without exceeding Class B temperature iise 
limits at the motor's nominal rating 

G. Motors Installed Outdoors: Motors 50 Hp or smaller which will be installed outdoors shall be 
totally enclosed, fan cooled (TEFC) with a Service Factor of 1.15. 

H. Motors larger than 50 hp: Motors larger than 50 hp which will be installed outdoors shall be 
Weather-Protected Type II. Motors larger than 50 hp shall have a minimum service factor of 1.15 
and 2 cycles of solid, baked epoxy vacuum impregnation and shall include rodent screens. 

I. Motors Installed Indoors: Except as otherwise indicated, all motors which will be installed 
indoors shall be open drip-proof with a service factor of 1.15 minimum except that motors larger 
than 50 hp, located in damp environment (pump and pipe galleries, tunnels, chemical feed and 
sludge areas) shall have 2 cycles of solid baked epoxy vacuum impregnation. 

J. High Efficiency Motors: Motors with a nameplate rating of 5 hp and above shall be "high 
efficiency" units with efficiencies determined by the test set forth in ANSI/IEEE 112, Method B 
with stray load loss adjustment as modified by NEMA MG l-12.53(a) and (b). 

K. Efficiency Index: Efficiency index, nominal efficiency, and minimum efficiency shall be 
defined in accordance with ANSI/NEMA MG 1-12.53.b. Motor nan1eplate data shall include the 
nominal efficiency value. 

L. Minimum Motor Full Load Power Factor: 0.85 

M. High efficiency Motors: High efficiency motors shall conform to the following minimum 
efficiency requirements for full load values: 
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Guaranteed Minimum Efficiency 
Motor Synchronous 

hp Speed,rpm 

5 3600 
1800 
1200 

7-1/2 3600 
1800 
1200 

10 3600 
1800 
1200 

15 3600 
1800 
1200 

20 3600 
1800 
1200 

25 3600 
1800 
1200 

30 3600 
1800 
1200 

40 3600 
1800 
1200 

50 3600 
1800 
1200 

75 3600 
1800 
1200 

100 3600 
1800 
1200 
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(percent) 
Open Enclosed 

86 86 
87 87 
88 88 

86 86 
89 89 
88 88 

89 89 
89 89 
89 89 

89 89 
90 90 
90 90 

90 90 
91 91 
90 90 

90 90 
92 92 
90 90 

91 91 
92 92 
90 90 

92 92 
92 92 
92 92 

91 91 
92 92 
92 92 

93 93 
94 94 
92 92 

93 93 
94 94 
93 93 
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125 3600 94 93 
1800 94 94 
1200 94 94 

150 3600 93 93 
1800 95 95 
1200 94 94 

200 3600 94 94 
1800 95 95 
1200 94 94 

300 3600 95 95 
1800 95 95 

N. Motors for VFD Drives: Motors for variable frequency drives (VFD) shall be specifically rated 
for inverter duty and shall be severe duty NEMA MG l design A or B, high efficiency, totally 
enclosed fan cooled (TEFC) with NEMA MG 1 Class F insulation. Winding temperature rise 
shall be limited to Class B rise when operating over the speed range specified in Section 16481 
Low Voltage VFD and Section 16482 Medium Voltage VFD with the specified load speed/torque 
characteristic. Six I 00-ohm platinum resistance temperature detectors (RTDs) shall be provided 
in the stator windings for motors l 00 Hp and larger. Motor insulation shall be designed to meet 
NEMA MG l, Part 31 (1600-volt peak at a minimum of 0.1 microsecond rise time). Motors shall 
confon11 to IEEE 841. All internal surfaces shall be coated with epoxy paint. 

Inverter duty motors shall be specifically certified by the motor manufacturer to be compatible 
with the VFD to be used with the motor. Inverter duty motors shall be designed to operate over 
the speed or frequency range specified. Inverter duty motors shall be provided with Type 2 
thermal protection as specified in NEMA MG 1-12.53.2. 

Inverter duty motors shall be equipped with a shaft-grounding unit mounted on the fan housing 
with stub shaft extended from the motor shaft. Grounding unit shall be equipped with two 
brushes, totally enclosed and sealed against environmental contamination. 

Where specified, or required by the specified application requirements, inverter duty motors shall 
be totally enclosed, air-over blower-cooled (TEBC). Blowers shall be driven at constant speed by 
460-volt, 3-phase, 60 Hz motors. Blower motor shall be TEFC in confonnance with paragraph 
16040-2.2 G. Blower and ducting shall be an integral part of the main motor frame. Air intake 
filter shall be provided. Scroll case shall be cast aluminum or iron, and fan wheel shall be Type 
304 stainless steel. 

0. Stator Windings and Resistance Tem1Jerature Detectors: Stator windings shall be copper. 
Except as otherwise indicated, six 100-ohm platinum resistance temperature detectors (RTDs) 
shall be provided in the stator windings for motors greater than 250 Hp; and one PTC thermister 
shall be provided on the stator windings for motors from 50 to 250 Hp. 

P. Space Heaters: 120 volt space heaters shall be provided on all 15 Hp and larger motors that may 
not operate continuously. 
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MOTOR BEARINGS 

General: Bearings shall comply with Section 11000. 

2.2 

A. 

B. Standard Duty: Except as otherwise indicated, motors shall be standard duty and shall include 
bearings with a minimum L-10 life of 50,000 hours. 

C. Heavy Duty: Where equipment for heavy duty service is indicated, motors shall be heavy duty 
and shall include bearings designed for a minimum rated L-10 life of 100,000 hours. 

D. Fractional Horsepower: Fractional horsepower through 2 hp motors shall be furnished with self 
lubricated ball bearings. 

E. Horizontal Motors Over 2 hp: Motors larger than 2 hp shall include relubricatable ball bearings 
except where vertical pump motors are indicated. 

F. Vertical Motors Over 2 h1>: Vertical motors larger than 2 hp shall be furnished with 
relubricatable ball, spherical, roller, or plate type thrust bearings. Lubrication shall comply with 
the manufacturer's recommendations. 

G. Water-Cooled Motors: If water cooling is required for the thrust bearings, cooling water lines 
shall be provided with shut-off valve, strainer, solenoid valve, flow indicator, thermometer and 
throttling valve. 

H. Temperature Detectors: Except as otherwise indicated, one RTD per sleeve bearing (or 
vibration switch for ball bearings) shall be provided for motors greater than 250 Hp. 

2.3 ACCESSORY REQUIREMENTS 

A. General: Horizontal motors 3 hp and larger, and all vertical motors, shall have split-type cast 
metal conduit boxes. Motors other than open drip-proof shall include gaskets. 

B. Lifting Devices: All motors weighing 50 lbs or more shall include lifting devices designed for 
installation and removal. 

C. Terminal Boxes: Motors rated at 4160-volts shall have extra-large terminal boxes to 
accommodate stress cone tenninations as recommended by cable manufacturers. 

D. SJlace Heaters: Except as otherwise indicated, all motors 25 hp and larger shall be furnished 
with space heaters. Space heater rating shall be 120 volts, single-phase, unless otherwise 
indicated. 

E. Nameplate: Motors shall include a permanent, non-corrosive nameplate indelibly stamped or 
engraved with NEMA Standard motor data, including bearing description and lubrication 
instructions, insulation class, ambient temperature, and power factor at full load. 

2.4 MANUFACTURER 

A. Motors shall be manufactured by the following (or equal): 

General Electric Company 
Louis Allis (Division ofMagnatek, Inc.) 
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U.S. Motors Corporation 
Westinghouse Electric Corporation 

B. Inverter duty motors shall be manufac,tured by the following (or equal): 

Baldor, Inverter Motor 
Reliance, RPM-XT 
U.S. Motors, Inverter Grade 

PART3 -EXECUTION 

3.1 INSTALLATION 

A. Motors shall be installed in accordance with the manufacturer's installation instructions and 
written requirements of the manufacturer of the driven equipment. 

** END OF SECTION ** 
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SECTION 16461-MEDIUM VOLTAGE INDUCTION ELECTRIC MOTORS 

PART 1-GENERAL 

1. 1 THE REQUIREMENT 

A 

B. 

C. 

General: The CONTRACTOR shall provide two (2) electric motors, accessories, and 
appmtenances complete and operable, in conformance with the Contract Documents. The 
electric motors shall be coupled to an existing shaft driving the existing main sewage pumps at 
PS2 per the Contract Drawings. The Manufacturer shall take full responsibility of the existing 
pt1111p shaft, re-analyze shaft dynamics and make appropriate couplings to the shaft per the 
standard requirements in Section 11175 Pumps, General. 

The provisions of this Section apply to medium voltage AC squirrel cage induction motors 
throughout the Contract Documents. 

The CONTRACTOR shall assign to the motor manufacturer the responsibility to provide 
suitable electric motors for the existing equipment. The choice of motor manufacturer shall be 
subject to review by the ENGINEER. Such review will consider future availability of 
replacement pmts and compatibility with driven equipment. 

D. The CONTRACTOR/MOTOR MANUFACTURER shall review the Contract Documents and 
existing pumps to properly select the motors. 

1.2 RELATED SECTIONS 

A The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 01640 Seismic Design of Equipment and Equipment Anchorage 

2. Section 11005 Machine Alignment 

3. Section 11020 Vibration and Critical Speed Limitations 

4. Section 11175 Pumps, General 

5. Section 13300 Instrumentation and Control 

6. Section 13350 Commissioning 

7. Section 16030 Electrical Tests 

8. Section 16050 Basic Electrical Materials and Methods 

9. Section 16482 Medium Voltage Variable Frequency Drives 

1.3 CONTRACTOR SUBMITT ALS 

A. Complete motor data and shop drawings shall be submitted including detailed coupling to 
existing pumps. Motor data shall include, but not limited to: 
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1. Machine name 

2. Motor manufacturer 

3. Motor type or model and dimension drawing. Include motor weight. 

4. Nominal horsepower 

5. NEMA design 

6. Frame size 

7. Winding insulation class and temperature rise class 

8. Voltage, phase, and frequency ratings 

9. Service factor 

I 0. Full load current at rated horsepower for application voltage 

11. Full load speed 

12. Guaranteed minimum full load efficiency. Also nominal efficiencies at 1/2 and 3/4 load. 

13. Enclosure details; material, finish, termination boxes, vibration RTD and transmitter, 
grounding. 

14. Stator details; RTD's, winding connections, insulation, CT's 

15. Rotor details; balancing, bar and end rings, ratches, 

16. Bearing details; thrust rating, insulation for VFD application, RTD 

17. Wiring diagram for devices such as RTD, Vibration devices, CT's, 

18. Confirmation motor is inverter duty type. Include minimum speed at which motor may 
be operated. 

19. Shaft mounted tachometer for VFD input. 

20. Painting 

1.4 WARRANTY 

A. The Contractor shall provide a 1-year warranty. Should the equipment fail during the 1-
year period after acceptance by OWNER, the Contractor, at its own expense, shall 
repair the equipment. 

PART 2 -- PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Motors shall be identical. 
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B. 

C. 

D. 

Motors shall be inverter duty with written certification submitted by motor manufacturer. 

Motor Capacity 

Motors shall be rated for 2,250 HP, 514 rpm 

E. Motors shall be rated for an altitude up to 3300 feet (1000 meters). 

2.2 DESIGN REQUJREMENTS 

A. General: Motors shall comply with NEMA MG-I - Motor and Generator and IEEE 112. 

B. NEMA Design: Motors shall be NEMA Design B. Starting torque and breakdown torque shall 
be as specified in NEMA MG-1. Motors shall be suitable for VFD starting method. 

C. Motor Voltage Ratings: Motors shall have voltage ratings in accordance with the following: 

1. Motors shall be rated 4,160 volts, 3 phase, 60 Hz. 

D. Enclosure: Motor enclosures shall be Weather-ProtectedNEMA Type II (WP-II). 

E. Stator: Windings and end turn connections shall be copper and fully braced. 

F. Rotor: Shaft construction shall be solid core and mechanically designed for 120% overspeed. 
The rotor cage shall consist of fabricated copper bars and end rings. 

G. Insulation: Motors shall be provided with Class F insulation, rated to operate at a maximum 
ambient temperature of 40 degrees C, and at an altitude ofless than 3300 feet without exceeding 
Class B temperature rise limits stated in NEMA MG-I. Motors shall be provided with insulation 
systems to withstand volt spikes, with dV/dt as defined in NEMA MG-1. 

H. Space Heater: Motors shall have 120 VAC space heaters, wired to a tenninal strip in a low 
voltage motor junction box. 

I. See Contract Documents for additional requirements. 

2.3 ACCESSORY REQUJREMENTS 

A. General: Motor shall have split-type cast metal gaskete<l conduit box of ample size to enclose 
the 6 main leads brought out, current transformers and stress cores on incoming cables. 

B. Lifting Devices: Motors shall have suitable lifting eyes for installation and removal. 

C. Grounding Lugs: Provide motor grounding lug suitable to terminate ground wire, sized as 
indicated. 

D. Name1>late: Motors shall be fitted with permanent stainless steel nameplates indelibly stamped 
or engraved with NEMA Standard motor data, in conformance with NEMA MG-1. 

E. Vibration monitoring: Motor shall include vibration monitoring and trip as shown in the 
Contract Documents. 

F. Tachometer: Motors shall include shaft driven tachometer with pulse output, wired to a 
terminal strip in a low voltage motor junction box. 
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G. Current Transformers for Differential Protection: Motors to have 6 leads brought out for 3 
CT method of differential protection. Motor manufacturer to supply and mount CT's in conduit 
box. 

H. Abrasion Resistant Treatment: All winding, stator, and rotor parts will be treated with 
suitable abrasion resistant material. Motor bearing will also be equipped with dust-tight seals. 

I. Air Filters - The motor will be equipped with suitable dry type renewable air filters mounted in 
air inlet openings. They will be readily accessible for inspection and cleaning. 

J. Guard Screens - The motor will be equipped with suitable corrosion resistant guard screens. 

2.4 MOTOR THERMAL PROTECTION 

A. RTDs: Motor shall include bearing RTDs, stator winding RTDs (2 per phase) and motor casing 
RTD, wired to a tenninal strip in a low voltage motor junction box. RTDs shall be 100 ohm 
platinum. 

2.5 MOTOR BEARINGS 

A. General: Bearings shall conform to specific needs of existing pumps. 

B. Plate thrust bearings: Bearings shall be plate type thrust bearings. Lubrication shall be per 
manufacturer's recommendation for smooth operation and long life of the bearings. 

C. Insulation: Bearings shall be insulated or rotor shaft shall have grounding means to eliminate 
circulating currents from VFD operation. 

2.6 FINISH PAINT 

A. The motor frame surfaces will be prepared in according to SSPC - SP 10. All parts will receive 
one coat of primer except finished or machined surfaces which will be coated with protective 
coating to prevent rusting during shipment and installation. 

B. Primer epoxy polyamid with dry thickness of 5.5 mils (140 microns) 

C. Finish coat of polyurethane enamel with dry thickness of 2.4 mils (60 microns) 

D. Total dry thickness: 7.9 mils (200 microns) 

2.7 MANUFACTURERS, OR EQUAL 

A. General Electric Company 

B. U.S. Motors Corporation 

C. Westinghouse Electric Corporation 

D. WEG 

E. Baldor/Reliance Electric 
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PART 3 --EXECUTION 

3.1 INSTALLATION 

A. Motor installation shall be performed in accordance with the motor manufacturer's written 
recommendations and the written requirements of the manufacturer of the driven equipment. 

B. Related electrical WORK involving connections, controls, and switches shall be performed in 
accordance with the applicable sections of Division 16. 

3.2 FACTORY TESTING 

A. Motors shall be factory tested in conformance with IEEE 112, IEEE 43 - Recommended Practice 
for Testing Resistance of Rotating Machinery, and NEMA MG-1. Test report shall indicate test 
procedure and instrumentation used to measure and record data. Test report shall be certified by 
the motor manufacturer's test personnel and be submitted to the ENGINEER. 

B. Full-load readings of cunent, power and speed at rated voltage and frequency 

C. Mechanical vibration measurenient per NEMA MG-1. 

D. Test insulation (high-pot) in accordance with NEMA MG-1. Test voltage shall be 1000 VAC plus 
twice the rated voltage of the motor. 

3.3 FIELD TESTING 

A. The CONTRACTOR shall perfonn the following field tests: 

1. Inspect each motor installation for any deviation from rated voltage, phase, frequency, 
and improper installation. 

2. Visually check for proper phase and ground connections. 

3. Check winding and bearing temperature detectors, tachometer, and space heaters for 
functional operation. 

4. Test for proper rotation prior to connection to the driven equipment. 

5. Test insulation (high-pot test) in accordance with NEMA MG-1. Test voltage shall be 
1000 VAC plus twice the rated voltage of the motor. 

6. Test motor vibration once connected to driven equipment as specified per motor and 
driven equipment manufacturers. 

3.4 TRAINING 

A. Contractor shall provide 8 hours of on-site training to plant personnel including: 

1. Inspection and maintenance of Air filters, rotor grounding, tachometer, CT's, vibration, 
hi-pot testing, and cable inspection and tennination. 

- END OF SECTION -
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SECTION 16480 -MOTOR CONTROL 

PART 1 - GENERAL 

1.1 WORK OF THIS SECTION 

A The WORK of this Section includes providing group-mounted and unit motor control as 
required for motors provided. 

B. If motors furnished are different from those indicated, then starters, overload elements, and branch 
circuit protection shall be adjusted and coordinated as required to control and protect the 
motors provided. 

1.2 RELATED SECTIONS 

A The WORK of the following Sections applies to the WORK of this Section. Other Sections of the 
Specifications, not referenced below, shall also apply to the extent required for proper performance 
of this WORK. 

1. Section 16030 Electrical Tests 
2. Section 16050 Basic Electrical Materials and Methods 
3. Section 16400 Low Voltage Electrical Service and Distribution 
4. Section 16431 Short-Circuit and Coordination Report 

1.3 CODES 

A The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

1. National Electrical Code (NEC) NFPA 70 

1.4 SPECIFICATIONS AND STANDARDS 

A Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. 

2. 

3. 

NEMAICS-1 

NEMA ICS-2 

UL 845, 489, 508 

General Standards for Industrial Controls 

Industrial Control Devices, Controllers, and Assemblies 

Electric Motor Control Centers, Molded Case Circuit 
Breakers, and Industrial Control Equipment 

1.5 SHOP DRAWINGS AND SAMPLES 

A The following shall be submitted: 

1. Shop drawings of all motor control centers and components. 

a. Shop drawing submittals shall comply with the "Shop Drawings and Samples" 
paragraph of Section 16050. The submittal shall also include conduit entrance 
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locations and requirements; nameplate legends; size and number of bus bars per 
phase and ground; electrical characteristics including voltage, frame size and trip 
ratings of overcurrent devices, short circuit withstand ratings, and protective device 
time-current curves of all equipment and components. 

2. Product data on motor starters and combination motor starters, relays, pilot devices and 
switching and overcurrent protective devices. 

3. A wiring diagram and an elementary control diagram for each motor control center 
cubicle. An identifying number shall be assigned to each wire. 

4. Seismic design ce1tification and anchorage sketches in accordance with Section 
16050. 

1.6 OWNER'S MANUAL 

A The following shall be included in the OWNER'S MANUAL: 

1. Spare parts data listing. 
2. Source and current prices of replacement parts. 
3. Reconnnended maintenance procedures and intervals. 
4. Factory test reports. 

1.7 PRODUCT DELNERY, STORAGE AND HANDLING 

A Motor control centers shall be stored in a clean, dry space. Maintain factory wrapping or provide 
an additional heavy plastic cover to protect units from dirt, water, construction debris, and traffic. 

B. Motor control centers shall be handled carefully to avoid damage to motor control center 
components, enclosure, and finish. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A All similar products of the same type shall be furnished by a single manufacturer. 

B. Motor control assemblies (motor control centers) shall confom1 to the standards for NEMA Class 
Il, type B assemblies. 

C. Components and assemblies shall comply with NEMA ICS 2. 

2.2 DESIGN, CONSTRUCTION AND MATERIAL REQUIREMENTS 

A The motor control center(s) shall be 600 volt class suitable for operation on a three-phase 60 Hz 
system. The system operating voltage and number of wires shall be as indicated. 

B. The main horizontal bus shall be copper with minimum ampacity of 600 amperes or rated as 
indicated. Main bus shall be copper, silver-plated and enclosed in an isolated compartment. 

C. The vertical bus in each section shall consist of a single silver plated copper conductor per phase 
with a current capacity of not less than 300 amps. The vertical bus shall be completely isolated 
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and insulated. 

D. All power busses shall be braced to withstand 65,000 amps RMS symmetrical. 

E. A continuous copper ground bus shall be provided full width at the bottom of the motor 
control center line-up. 

F. Where indicated, fully-rated, continuous, neutral bus shall be furnished through the control center. 
Lugs of appropriate capacity shall be furnished. 

G. A separate vertical wireway shall be provided adjacent to each vertical unit and shall be 
covered by hinged door. Each individual unit compartment shall be provided with a side barrier 
to permit pulling wire in the wire trough area without distm;bing adjacent unit compartments. 

H. Indoor enclosure(s) shall be NEMA type 1-gasketed. 

I. Motor control sections shall be nominally 90 inches high and 20 inches deep for front 
mounted units. 

2.3 MOTOR STARTERS -- GROUP MOUNTED 

A. Group-mounted starters shall be mounted in standard motor control center assemblies and ananged 
as indicated. 

B. Each motor starter unit shall consist of a combination magnetic starter and circuit breaker all 
mmmted in a completely enclosed cubicle. Short circuit protective device shall be a Motor 
Circuit Protector (MCP). Where continuous rating exceeds 400 amperes the protective device 
shall consist of a molded case circuit breaker with a thermal-magnetic trip unit. MCP unit shall 
have low level sensing and shall incorporate a device to prevent setting trip levels in excess of 1300 
percent of continuous rating. Contactor circuit shall include 3- phase thermal overload protection, 
ambient compensated. Reset of thermal overload elements or adjustment of instantaneous trip 
settings shall be possible with unit door closed. Overload trip units shall be furnished to suit the 
nameplate full load cunent of the equipment installed. IEC rated starters are not acceptable. 

C. Magnetic starters shall have au.xiliary contacts as required by electrical motor control 
diagrams including one spare N.O. and one N.C. contacts. The combination motor starters shall be 
drawout-type for size 3 and below. The fixed-type unit assembly shall be so constructed that 
it can be easily removed from its panel after disconnecting the wires to the terminal block and 
withdrawing from the primary bus. Removal of a unit assembly shall be possible without rear 
access and without disturbing any other unit in the motor control center. 

D. Each starter unit shall have its own control power transformer; it shall have a 120-volt 
grounded secondary. One secondary fuse and 2 primary fuses shall be provided. Unit control 
power transformers shall be sized to accommodate the control devices indicated Local control 
devices shall be mounted independently of the cover door. All starters having automatic control shall 
have a local "red" running lamp. All cubicle control wires shall be te1minated at a disconnecting 
(separable) or pull-apa1t terminal block at the cubicle. 

E. The motor control center manufacturer shall be responsible for identifying each control wire within 
each motor starter unit with wrap-around permanent plastic markers. Each control wire shall be 
as identified at both ends. 

F. Motor staiter units shall be NEMA size I or larger. 
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G. Each motor control center shall be fitted with the manufacturer's nameplate which shall include 
the NEMA Standard electric rating and other pertinent data, including sales order mu11ber, date of 
manufacture, and place of manufacture. 

H. "Spaces" shall be starter cubicles arranged for future addition of the door and NEMA size starter 
indicated on the drawings. The vertical bus shall extend to, but not be exposed within 
"spaces." 

I. Transient surge suppressors shall be provided in each starter. Suppressor shall be 
encapsulated in a small module suitable for mounting directly to the starter or relay coil. 

2.4 MAIN AND FEEDER CIRCUIT BREAKERS 

A. Circuit breakers having a frame size of 150 amperes or less shall be molded-case type with thermal 
magnetic non-interchangeable, trip-free, sealed trip units. Breaker contact material shall be a non­
weldable silver alloy. Breakers shall have arc-extinguishing chutes. 

B. Circuit breakers with a frame size of 225 amperes to 800 amperes shall be molded case with 
interchangeable then11al and adjustable magnetic trip elements. Main circuit breakers with a frame 
size of 1000 amperes and larger shall be insulated case type fully rated circuit breakers. 

C. The interrupting capacity of all main and feeder circuit brealcers shall be a minimum of 
65,000 RMS symmetrical amperes. 

2.6 MOTOR CONTROL CENTERS 

A The CONTRACTOR shall: 

1. Provide one convenience outlet within each motor control center. 

2. Provide ventilation louvers at top and bottom of each vertical section; louvers shall be 
fitted with filters and shall be rodent and bird proof. 

2.7 PREPARATION AND FINISH 

A. The CONTRACTOR shall have the manufacturer of the motor control center enclosures 
prepare them in strict accordance with the following requirements: 

1. NEMA I gasketed indoor assemblies shall be prepared and finished using materials and 
methods of the manufacturer's standard finish and colors, except that at least 2 coats of the 
fmal finish shall be applied by the manufacturer. 

2.8 CONTROL DEVICES 

A Selector Switches: Selector switches shall be rated 10 amperes at 600 volts, shall be 
heavy-duty, oil-tight, shall have the number of positions and poles 
indicated. Each shall have a facto1y-engraved legend plate, as indicated. 

B. Pushbutton Switches: The pushbutton stations shall be heavy-duty type with 
NEMA enclosures of the type indicated. When required, provisions shall be 
made for padlocking the "Stop" button. Pushbutton devices in damp or outdoor 
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locations shall be fitted with appropriate neoprene boots. 

C. Indicating Lights: Indicating lights shall be full-voltage, push-to-test type, and 
shall be heavy-duty, oil-tight as specified above for selector switches. Each 
shall be nickel-plated with a screwed-on glass prismatic lens approximately one­
inch in diameter. 

D. Magnetic Relays: Magnetic relays shall be machine tool type with 115-volt ac 
coils and 10-amp contacts, unless otherwise shown. Contacts shall be field 
convertible. Relays shall be base-mounted to a common mounting chmmel. 
Mounting dimensions and drilling for AC and DC relays shall be identical. 

E. Time Delay Relay: Time delay relays shall be pneumatic on-delay or off-delay 
with calibrated time range dials, adjustable as indicated. 

F. Timers: Timers shall be synchronous motor driven with a solenoid operated 
clutch. Timer shall be on-delay or off-delay for semi-flush panel-mounting. The 
timers shall be rated 120-volt, 60-Hz, with IO-amp rated contacts and with time 
range as indicated. 

G. Elapsed Time Meter: Elapsed time meter (ETM) shall be non-reset type; shall 
register hours and tenths of an hour; shall have flush panel-mount case not less 
than 3 inches square; shall be suitable for operation at 120 volts, 60-Hz, AC. 

H. Terminal Blocks: Terminal blocks for control wiring shall be molded type with 
barriers, rated not less than 600 volts. Crimped eyelets or approved equal shall 
be used on all stranded control wire wherever wires are terminated on screw 
tem1inals. White or other light-colored marking strips, fastened by screws to the 
molded sections at each block, shall be provided for circuit designation. Each 
com1ected terminal of each block shall have the circuit designation or wire 
mu11ber imprinted on the marking strip with permanent marking fluid. Provide 
at least 20 percent spare terminals. 

2.9 FACTORYTESTES 

A. The motor control centers and components shall be given manufacturer's standard electrical 
and mechanical production tests and inspections with complete test reports submitted to the 
CONSTRUCTION MANAGER for approval. The tests shall include, but not be limited to, 
electrical continuity check, dielectric tests for each circuit and inspection for proper functioning of 
all components, including controls, protective devices, metering and alarm devices. 

B. Motor control centers shall be tested in accordance with NEMA ICS-2. 

2.1 O NAMEPLATES, TOOLS AND SPARE PARTS 

A. Spare Parts: The WORK includes the following spare parts: 

1. 1 unit control transformer for each size of magnetic starter 

2. 3 bezels of each color installed in pilot indicators 

3. 1 dozen panel latnps 
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4. 1 dozen control fuses of each size provided in the WORK 

Spare parts shall be stored in tool boxes and identified with the equipment number by means 
of stainless steel or solid plastic name tags attached to the box. 

2.11 MANUFACTURERS 

A. Products of the type indicated shall be manufactured by one of the following (or equal): 

I. Motor Control Centers 

Westinghouse 
General Electric 
Allen Bradley 

PART 3 - EXECUTION 

3.1 GENERAL 

A. The CONTRACTOR shall install the motor control center in accordance with manufacturer's 
published instructions. Conduit installation shall be coordinated with manufacturer's as-built 
drawings so that all conduit stub-ups are within the area allotted for conduit. Conduit shall be 
stubbed up in the section which contains the devices to which conductors are terminated. 

3.2 INSTALLATION 

A. The motor control center shall be set level within 1/32-inch per horizontal foot. After 
leveling and shimming, the CONTRACTOR shall anchor motor control center to concrete pad 
and shall grout in place so that no space exists between the pad and support beams. 

B. The CONTRACTOR shall: 

1. Torque all bus bar bolts to manufacturer's reconm1endations; tighten all sheet metal and 
stmcture assembly bolts. 

2. Adjust all MCP devices to lowest setting consistent with reliable operation under 
normal conditions. Verify that overload devices are proper for equipment installed; 
make necessary changes in overload devices as required for motors having power factor 
correcting capacitors. 

3. After equipment is installed, touch up scratches and verify that nameplate and other 
identification is accurate and in compliance with these Specifications. 

C. The CONTRACTOR shall install pushbutton stations that are remote from the motor control 
centers, as shown on the drawings. 

3.3 FIELD TESTING 

A. The CONTRACTOR shall test all pilot lamp indicators and test all controls prior to plant 
startup. 
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B. The CONTRACTOR shall perfonn all tl1e testing required by Section 16030. 

** END OF SECTION** 
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SECTION 16481- LOW VOLTAGE VARIABLE FREQUENCY DRIVES 

PART 1-GENERAL 

1.1 THE REQUIREMENT 

A. General: The CONTRACTOR shall provide variable frequency drive (VFD) units, complete 
and operable, in accordance with the Contract Documents. It is the intent of this Section to 
require complete, reliable, fully tested variable frequency drive systems suitable for attended or 
unattended operation. 

B. Single Manufacturer: Like products shall be the end product of one manufacturer in order to 
standardize appearance, operation, maintenance, spare parts, and manufacturer's services. This 
requirement, however, does not relieve the CONTRACTOR of overall responsibility for the 
WORK. 

C. Coordination: Equipment provided under this Section shall operate the electric motor driver and 
the driven equipment as indicated under other equipment specifications. 

1.2 REFERENCE SECTIONS, CODES, AND STANDARDS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 13300 - Instrumentation and Control 

2. Section 16050 - Basic Electrical Materials and Methods 

3. Section 16460 - Electric Motors 

4. Section 16480- Motor Control 

5. Section 16485 - Local Control Panels 

B. Commercial Standards 

NFPA 70 National Electrical Code (NEC) 

IEEE Standard 519 Guide for Ham1onic Control and Reactive Compensation of Static 
Power Converters 

1.3 CONTRACTOR SUB MITT ALS 

A. Furnish submittals in accordance with the Contract Documents, except that Shop Drawing 
infon11ation for the drives shall be submitted as part of the infonnation for the driven equipment. 

B. Shop Drawings: Shop Drawings shall include the following information: 

1. Equipment information 

a. Name of drive manufacturer 

b. Type and model 
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c. Assembly drawing and nomenclature 

d. Maximum heat dissipation capacity in kW 

2. Conduit entrance provisions 

3. Circuit breaker type, frames, and settings 

4. Information related to relays, timers, pilot devices, control transformer VA, and fuse 
sizes. Include catalog cuts. 

5. System schematic ladder diagram and interconnection diagrams. The schematic ladder 
diagram shall include remote devices. The ladder diagram shall incorporate the control 
logic on the corresponding elementary schematic on the Contract Drawings. Submittals 
with drawings not meeting this requirement will not be reviewed further and will be 
returned to the CONTRACTOR stamped "REJECTED" 

6. Factory test data ce1iifying compliance of similar equipment from the same manufacturer 
with requirements of this Section. 

C. The Technical Manual shall contain the following documentation: 

1. Manufacturer's 2 year warranty. 

2. Harmonic analysis report 

3. Field test report. 

4. Programming procedure and program settings. 

D. Spare Parts List: Info1mation for parts required by this Section plus any other spare parts 
recommended by the controller manufacturer. 

PART 2 -- PRODUCTS 

2.1 EQUIPMENT 

A. The power supply shall be an adjustable frequency inverter designed to convert incoming 3 
phase, 480 volt, 60 Heitz power to a DC voltage and then to adjustable frequency AC by use of a 
3 phase inverter. The inverter shall be a voltage source design producing a pulse-width­
modulated type output. Inverters shall be designed to operate 460 volt, 3 phase, 60 Hertz, NEMA 
B, open drip-proof (1.15 SF) or TEFC (1.15 SF), squirrel-cage high efficiency inverter duty 
induction motors over the range of 60-100 percent of base speed without derating or requiring 
any motor modifications. Inverters shall be capable of delivering nameplate horsepower 
exclusive of service factor without the need for mandatory thennostats or feedback tachometers. 
The VFD shall vary both the AC voltage and frequency simultaneously to operate the motor at 
required speeds. Current source inverters will not be acceptable. Inverters shall be sized to 
match the KV A and inmsh characteristics of the motors actually provided. The CONTRACTOR 
shall be responsible for matching the controller to the load (variable torque or constant torque) as 
well as the speed and current of the actual motor being controlled. The CONTRACTOR shall 
provide "clean power" 18 pulse VFD's for VFD's operating motors greater than or equal to 100 
HP. Motors less than 100 HP shall be powered by 6 pulse VFDs. 
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B. 

C. 

D. 

The minimum VFD inverter efficiency shall be 95 percent at 100 percent speed and load, and 85 
percent at 60 percent speed and load. 

The VFD shall shut down in an orderly manner when a power outage occurs on one or more 
phases. Upon restoration of power and a "start" signal, the motor shall restart and run at the 
speed corresponding to the current process input signal. 

The VFD shall be provided with additional features described below: 

1. Inrush current adjustment between 50 and 110 percent of motor full load current ( factory 
set at 100 percent). 

2. Overload capability at 110 percent for 60 seconds for variable torque loads and 150 
percent for constant torque loads. 

3. Adjustable acceleration and deceleration. 

4. Input signal of 4 - 20 mA from process. 

5. Output speed signal of 4 - 20 mA. Signals other than 4 - 20 mA are not acceptable. 

6. On loss of input signal, the VFD shall operate at a preset speed. 

7. A minimum of 2 selectable frequency jump points to avoid critical resonance frequency 
of the driven system. 

8. Additional devices and functions as indicated. 

9. Communication per Contract Drawings s to transmit VFD data to/from a plant DCS­
based control system. 

E. Protection: The VFD shall have, as a minimum, the following protection features: 

1. Input line protection provided with metal oxide varistor (MOV) and RC network. 

2. Protection against single phasing. 

3. Instantaneous overcurrent protection. 

4. Electronic overcurrent protection. 

5. Ground fault protection. 

6. Overtemperature protection for electronics. 

7. Protection against internal faults. 

8. Ability to sta1t into rotating motor (forward or reverse rotation). 

9. Additional protection and control as indicated and as required by the motor and driven 
equipment. 

F. Service Conditions: The VFD shall be designed and constructed to satisfactorily operate within 
the following service conditions. 
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1. Elevation to 3300-feet. For elevation greater than 3300-:ft, the VFD shall be derated per 
the manufacturer recommendation. 

2. Ambient temperature: 0 to 40 degrees C 

3. Humidity: 0 to 95 percent, non-condensing 

4. AC line voltage variation: plus 10 percent to minus IO percent. 

5. AC line frequency variation: plus and minus 2 Hertz. 

G. Electrical equipment provided in addition to the adjustable frequency inverter for each drive shall 
include: 

1. 3-winding secondary, phase shift input transfom1er for 18 pulse front end VFDs greater 
than or equal to 100 HP, or, 

2. 2 1/2 percent (minimum) Line Reactor integral to the drive enclosure. 

3. Fused 480 - 120 volt control transfon11er to provide system control power for the logic 
and pilot lamps. 

4. Bypass Starters 

a. Bypass starters and circuit breakers shall be provided for VFD's where indicated. 
Starters shall be NEMA-rated, Size 1 minimum. Starters shall be FVNR-type for 
motors less than 200 HP and be solid-state reduced-voltage type for motors 200 
HP and above. The bypass starter shall include an instantaneous, magnetic only, 
MCP circuit breaker, fused 120 V control transformer, and overload protection, 
in accordance with NEC requirements. NEMA rated output contactor shall be 
provided with the VFD to allow disconnection of the inve1ier output while 
operating on the bypass starter. IEC rated devices are not acceptable. 

b. The bypass starter and related circuitry shall be mounted in a segregated 
compartment of the VFD enclosure or MCC, enabling total isolation of the VFD 
for purposes of servicing, while operating the drive through the bypass starter. 

5. Input circuit breaker. 

6. Provide overload heaters with auxiliary contacts to protect the motors in both VFD and 
bypass modes. Refer to Elementary Schematics on the Contract Drawings. Heaters shall 
be sized for the motor actually provided. 

H. The invetier signal circuits shall be isolated from the power circuits and be designed to accept an 
isolated 4 - 20 mA signal in the automatic mode of operation. The inverter shall follow the 
setting of a remote or local potentiometer control when in the manual mode. Refer to the 
Electrical Elementary Schematic drawings for speed control and start/stop methods. The 
following operator monitoring and control devices for the inverter shall be provided on the face 
of the VFD enclosure, either as discrete devices, or as part of a multi-function microprocessor­
based keypad access device. Access to set-up and protective adjustments shall be protected by 
key-lockout. 

1. Auto/Hand selection from a remote logic relay or switch. In "Auto", the inverter shan 
operate from the remote 4 - 20 mA input, where applicable, and in "Hand" control, shall 
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operate from a local or remote manually operated speed potentiometer. Speed pot ratings 
shall be coordinated with the supplier of the Local Control Station. 

2. Speed indicator calibrated in percent speed 

3. Inverter fault trip pilot light and output alarm contacts 

4. Trip reset pushbutton 

5. "Run" and "Off' indicating lights 

6. Other controls and readouts nonnally furnished as standard equipment, or as otherwise 
indicated on the Electrical Contract Drawing Elementary Schematics 

I. Properly identified screw type tenninal boards shall be provided for interconnection to remote 
controls and instrumentation 

J. Pilot devices, control relays, time delay relays, elapsed tin1e meters, anci indicators provided as a 
part of the VFD equipment package shall meet the applicable requirements of Section 16485 -
Local Control Panels. 

2.2 HARMONIC ANALYSIS FOR DRIVES 

A. The CONTRACTOR shall perform a harmonic study of the facilities included in this Contract. 

B. The following assumptions shall be utilized: 

1. The distribution system is a "general" system as classified by IEEE 519 under low 
voltage systems. 

2. Assume 90 percent of total plant operating load is motor load and 10 percent is resistive. 

3. Assume a 70 percent plant diversity factor (70 percent of total plant load is operating). 
Motors other than VFD's shall operate at 90 percent of nameplate horsepower. 

4. Assume all VFD's are operating. 

5. Results shall be submitted prior to VFD shipment. Excessive hannonic distortion shall 
be specifically denoted and recommended. Corrective measures shall be submitted for 
action by the ENGINEER. 

2.3 SP ARE PARTS 

A. The CONTRACTOR shall fumish the spare parts listed below, suitably packaged and labeled 
with the corresponding equipment number. 

B. At any time prior to Substantial Completion, the CONTRACTOR shall notify the ENGINEER in 
writing about any manufacturer's modification of spare part numbers, interchangeabilities, or 
model changes. If the ENGINEER determines that the modified parts no longer apply to the 
equipment provided, the CONTRACTOR shall furnish other applicable parts as part of the 
WORK. 

C. The following spare parts shall be fumished: 

1. Ten spare control and power fuses of each type and rating. 
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2. Two dozen pilot lamps for replaceable incandescent lamps, as applicable. 

3. One of each type of device within VFD 

a. Control board 

b. Input & output power boards 

c. Front panel display module 

d. Interface n:1odule as used 

e. Control power transformer 

4. One set of any special tools required for maintenance of VFD units 

2.4 MANUFACTURERS, or equal 

A. ABB 

B. Allen-Bradley 

C. Eaton 

D. General Electric 

E. Siemens 

PART 3 -- EXECUTION 

3.1 SERVICES OF MANUFACTURER 

A. General: An authorized service representative of the manufacturer shall be present at the Site for 
3 Days to furnish the services listed below. For the purpose of this paragraph, a Day is defined as 
an 8 hom period excluding travel time. 

B. Inspection, Startu1l, Field Adjustment: The authorized service representative shall supervise 
the following and certify the equipment and controls have been properly installed, aligned, and 
readied for operation. 

l. Installation of the equipment 

2. Inspection, checking, and adjusting the equipment 

3. Startup and field testing for proper operation 

4. Performing field aqjustments such that the equipment installation and operation comply 
with requirements. 

C. Instruction of OWNER's Personnel: The authorized representative shall instruct the OWNER's 
personnel in the operation and maintenance of the equipment, including step by step 
troubleshooting with test equipment. Instruction shall be specific to the VFD models provided. 
Training shall be scheduled a minimum of 3 weeks in advance of the first session. Training shall 
include individual sessions for 4 shifts of plant personnel. Proposed training materials shall be 
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submitted for review, and conunents shall be incorporated. Training materials shall remain with 
the trainees. The OWNER may videotape the training for later use with the OWNER's personnel. 

3.2 INSTALLATION 

A. Conduit stub-ups for interconnected cables and remote cables shall be located and terminated in 
accordance with the drive manufacturer's recommendation. 

B. The CONTRACTOR shall perform programming of drive parameters required for proper 
operation of the VFD's included in this project. Submit records of prograim:ning data in the 
equipment Technical Manual, including setup and protective settings. 

3.3 FIELD TESTING 

A. Testing, checkout, and startup of the VFD equipment in the field shall be perfonned under the 
technical direction of the manufacturer's service engineer. Under no circumstances shall any 
portion of the drive system be energized without authorization from the manufacturer's 
representative. 

B. The CONTRACTOR shall test the completed installation for actual hannonic distortion at the 
point of common coupling. 

1. Harmonic analysis shall be perf01111ed in accordance with IEEE 519 - Hannonic Control 
and Reactive Compensation of Static Power Converters at unit full load using a harmonic 
analyzer by Hewlett Packard, or equal 

C. Tests shall prove that the harmonic voltage distortion at the 480 volt distribution bus of the 
panelboard, motor control center, or switchgear serving the VFD is limited to a magnitude of 5 
percent of the fundamental and with the maximum number of drives, as permitted by the process, 
in operation and in conformance with the applicable requirements of IEEE-519. The report shall 
include the following: 

1. Expected harmonic voltage (THD) through the 35th harmonic. 

2. Actual RMS value and measured percentage of the THD in the field. 

- END OF SECTION -
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SECTION 16482 -MEDIDM VOLTAGE VARIABLE FREQUENCY DRIVES 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall provide air cooled active or phase-shift isolation transformer pulse 
width modulated (PWJ\1) voltage or cunent source inverter variable frequency drive (VFD) units, 
designed to operate with the indicated induction motors, complete and operable, in accordance 
with the Contract Documents and as follows: 

B. Drive ratings shall be coordinated with the nameplate ratings of the pump motor in Section 16461 
- Medium Voltage Electric Motors. 

C. Each variable frequency drive shall be produced and assembled by the manufacturer at a facility 
owned or operated by the manufacturer and under the direct supervision and control of the 
manufacturer. 

1.2 REFERENCE SECTIONS, CODES, AND STANDARDS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
perfo1111ance of this WORK. 

l. Section 01640 - Seismic Design of Equipment and Equipment Anchorage 

2. Section 13300 - Instrumentation and Control 

3. Section 13350 - Commissioning 

4. Section 16030 - Electrical Tests 

5. Section 16050 - Basic Electrical Materials and Methods 

6. Section 16461 - Medium Voltage Induction Electric Motors 

B. Commercial Standards 

NFPA 70 National Electrical Code (NEC) 

IEEE Standard 519 Guide for Harmonic Control and Reactive Compensation of Static 
Power Converters 

1.3 SHOP DRAWINGS AND SAMPLES 

A. The CONTRACTOR shall submit the listing of the VFD manufacturer's qualifications within 30 
days after receiving Notice of Proceed. 

B. Submit the following: 

1. Calculation of VFD efficiencies at 50, 75, and 100 percent speed. The system efficiency 
shall include power losses from the cooling system, controls, contactors, isolation 
transformers, line reactors, and filters. 

2. Continuous and fault ratings of drive and disconnecting means. 
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3. Description of proposed factory test procedure and sketch of test setup. 

4. Harmonic analysis results. 

5. VFD output pulse maximum peak voltage, pulse rise time, and pulse rate of rise. Include 
motor manufacturer's certification that motor insulation will withstand long-term over 
voltages caused at motor terminals due to output pulse data. 

6. Complete system rating, including all nameplate data and continuous operation load 
capability throughout speed range of Oto 110 percent rated speed. 

7. Controller dimensional drawings, weight, and information on size and location of space 
for incoming and outgoing conduit. 

8. Maximmn heat dissipation from enclosure. 

9. VFD enclosure shall consist of a fully integrated unit including MV fused disconnect, 
contactor, drive, inlet and outlet filters, low and medium voltage tennination enclosures, 
PLC, motor management relay (MMR), vibration monitoring panel, and UPS. 

l O. Furnish complete dimensional information including location of space for incoming and 
outgoing conduit, weight, maximum heat loss, and minimum current carrying capacity 
and recommended wire size of required interconnecting circuits. 

11. Layout of controller face showing pushbuttons, switches, instruments, indicating lights, 
RMI display unit, etc. 

12. Complete system operating description. 

13. Complete system elementary schematic wiring diagrams. 

14. Complete system interconnection diagrams between controller, drive motor, and all 
related components or controls external to system, including wire numbers and terminal 
board point identification. 

15. One-line diagram of system, including component ratings. 

16. Description of diagnostic features being provided. 

17. Descriptive literature of all devices such as PLC, RMI, MMR, vibration monitoring 
system, relays, etc. 

18. Itemized bill-of-materials listing all system components. 

19. Annotated and cross referenced PLC and RMI unit program printout. 

20. The names and recent VFD knowledge of the manufacturer's qualified and 
knowledgeable representatives who will be responsible for: Field testing, calibration, 
startup, and Operator training. 

21. A letter certifying that manufacturer's representatives have read and studied the Contract 
Documents and agree to the requirements of this Section. 
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1.4 MANUFACTURER'S QUALIFICATIONS 

A. The variable frequency drive manufacturer shall have been actively involved in the manufacture 
of VFD systems under the same corporate name for a minimum of 2 years. 

B. The VFD manufacturer shall furnish a listing of at least ten medium voltage variable frequency 
drive installations, size 2000 hp or larger, and voltage for systems operating for at least 3 years on 
which the VFD manufacturer perfom1ed systems engineering, including harmonic filter and 
system fabrication and installation, documentation (including schematic, wiring, and panel 
assembly drawings), field testing, calibration and startup, operator instruction, and maintenance 
training. At least five such installations shall be within the continental United States of America. 
The list shall include the following information for each installation: 

1. Name of facility, City of facility, contact name, address, and telephone number. 

2. Name and type of driven equipment, including horsepower, voltage, speed range, and 
application. 

C. The VFD manufacturer shall furnish the services of qualified and knowledgeable representatives. 

D. The VFD manufacturer shall agree in writing to the requirements of this Section. 

1.5 SERVICES OF MANUFACTURER 

A. Inspection, Startup and Field Adjustment: An authorized service representative of the 
manufacturer shall visit the Site for not less than 2 days per drive system to perform the following 
services: 

1. Verify proper installation of the equipment. 

2. Inspection, checking and adjusting the equipment. 

3. Startup and field testing of the VFD controllers. 

4. Conunissioning ofVFD, MMR, Vibration, and UPS. 

B. Instruction of CITY's Personnel 

1. An authorized service representative or trammg instructor shall instruct the CITY's 
persom1el in all aspects of drive operation and maintenance, including step-by-step 
troubleshooting procedures with necessary test equipment. Instrnctions shall be given 
after all VFD's are in place and in full service condition. Instruct a maximum of 8 
personnel for a total of 2 days. 

2. The representative shall have at least 2 years of knowledge in training. A resume for the 
representative shall be submitted. 

3. Training shall be scheduled a minimum of 3 weeks in advance of the first session. 

4. Proposed training material and a detailed outline of each lesson shall be submitted for 
review at least 4 weeks before training is conducted. Conunents shall be incorporated 
into the material. 

5. The training materials shall remain with the trainees. 

6. The CITY may videotape the training for later use with its personnel. 
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PART 2 -- PRODUCTS 

2.1 

A. 

B. 

DRNE NAME VFDAOO and VFD-500 

General 

Number of drive units 2 

Driven equipment Centrifugal pump 

Driven equipment specification 16461 MV Electric Motors 

Drive voltage 4160 volt 

Service Conditions: The VFD shall be designed and constructed to operate within the following 
service conditions: 

Elevation to 3,300 feet 

Ambient Temperature Range 0 degrees C to 40 degrees C 

Atmosphere Noncondensing relative humidity to 95 percent 

AC Line Voltage Variation minus 5 percent to plus 10 percent 

AC Line Frequency Variation plus or minus 3 Hz 

C. Operating Conditions 

1. Minimum VFD efficiency shall be 95 percent at 100 percent speed and 87 percent at 60 
percent speed based on nominal 514 motor speed with load horsepower to vary as cube of 
speed. 

2. Distribution voltage shall be 4.16 kV, three phase, three wire, high resistance wye 
connected ground, 60 Hz as indicated. 

3. Total hannonic distortion with filtration shall be not more than 5 percent in accordance 
with IEEE Standard 519. 

4. Notching area, as defined by IEEE 519, shall be not more than 22,800 volt-microseconds. 
Notch depth shall not exceed 10 percent of normal peak voltage for line-to-neutral 
observations. 

2.2 GENERAL 

A. Basic Description: The VFD shall consist of 5 sections: fused load break disconnecting means, 
active or isolated phase-shift transformer, conve1ter, DC link, and inverter. These sections shall 
be fully integrated into an operating system. Solid-state devices in the converter and inverter 
sections shall be standard grade devices bearing manufacturer's standard catalog numbers such 
that they can be readily cross - referenced and interchanged with other manufacturer's devices. 
Solid state catalog numbers shall be submitted as part of the submittal package. 
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1. Fused load break disconnect device: The disconnect shall include adequate space for 
bottom entry power cables, and interlocked door with disconnect operator. 

2. Input filter: The input filter shall be internal to the VFD enclosure, if needed. 

3. Converter: The converter section shall consist of an active or isolating phase shifting 
transfonner arrangement converter to change the input AC power to DC power. The 
output of the converter shall feed a DC link. The cunent limit feature of the converter 
shall be sufficiently fast and effective so as to protect against a sudden or random 
application of a short circuit to the output terminals of the VFD. 

4. Inverter: The inverter section shall convert the DC power to adjustable frequency power 
to the motor. The VFD shall not induce excessive power losses in the motor. The worst 
case RMS motor line cmrent measmed at rated speed, torque, and voltage shall not 
exceed 1.05 times the rated RIV1S motor cunent for pure sine wave operation. 

5. Input converter module shall be interchangeable with output converter module. 

B. The motor shall be squirrel-cage induction design in accordance with Section 16461 - Medium 
Voltage Electric Motors, suitable for variable speed operation with the following additional 
features: 

l. Copper windings. 

2. 6 RTDs in stator windings. 

3. 1 RTD per bearing 

4. Vibration sensors per Contract Drawings 

5. Tachometer per Contract Drawings 

6. 1 RTD for Motor Case temperature per Contract Drawings 

7. Class F insulation (Class B rise). 

8. 120-volt space heaters. 

9. High efficiency. 

C. Basic Features: The controller(s) shall be compatible for use with the medium voltage pump 
drive motor designated for operation from the VFD and shall be capable of operating the motor at 
full rated horsepower. 

D. The door of each power unit shall include: 

1. Input disconnect switch handle integrally intedocked with power unit door. Handle shall 
be down for open and up for closed. 

2. One manual speed control means. 

3. Controls and displays per Contract Drawings. 

4. A speed indicating meter with a range of O to 110 percent of full speed. 

5. One elapsed time meter with five digits, without reset. 
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6. One VFD fault reset pushbutton. 

7. One ammeter with a range of O to 125 percent of drive current rating. 

8. One output voltmeter with a range of O - 5 kV 

9. VFD fault diagnostics. 

10. Indicating lights to show running and ready status. 

11. One power factor meter. 

12. The "HAND - OFF - REMOTE" switch in the "HAND" position, the drive output speed 
shall be controlled by the manual potentiometer. 

13. The VFD shall be selectable to provide automatic restart after a trip condition resulting 
from overcurrent, overvoltage, undervoltage, or over - temperature. For safety, the drive 
shall shut down and require manual reset and restart if the automatic reset/restart function 
is not successful within a maximum of 3 attempts within a short time period. 

14. Control Circuit: Fused 120 VAC control transformer and control relays for system logic 
functions. For system logic, see Electrical Drawings. Provide control relay for motor 
heaters and external power source. 

15. Status and alann outputs, each consisting of SPDT electrically isolated auxiliary contacts 
rated 5 amp at 120 VAC. 

16. Alru.m output shall consist of 2 separate outputs; VFD fault and motor fault. VFD fault is 
either: 

Output or input under - voltage. 

Solid state device over - temperature. 

Instantaneous overcmrent. 

Convertor or Inverter fault. 

Current lhnit timeout. 

Inconect phase sequence or control power failure. 

17. VFD and motor failure shall latch in the trip mode and shall require operator intervention 
to reset the drive. 

18. Status outputs shall consist of three separate unpowered outputs; 2 run status outputs, and 
a VFD enable output. VFD enable status contacts shall monitor the emergency ( coast to 
a stop) circuit. Wiring shall be as required by the electrical control diagrams. 

19. Automatic and safety inputs, each consisting of a remote contact closure rated 5 amp at 
120 VAC maximum. Opening of the automatic input remote contact shall cause the 
motor speed to ramp down to zero speed by controlled deceleration. Opening of the 
safety input remote contact shall cause the VFD SCRs to be shorted and motor speed to 
coast to a complete stop. Wiring shall be as required by the electrical control diagrams. 

20. Adjustable minimum to maximum frequency limits of 30 to 66 hertz. 
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21. Independent timed linear acceleration and deceleration functions, adjustable from 4 to 
300 seconds. 

22. Terminal blocks for wires entering and leaving the VFD unit. Terminals shall be 
identified with alpha - numeric characters identical to the terminal identifiers indicated on 
the schematic and connection diagrams. 

23. Frequency regulator to operate within the following tolerances: 

Frequency regulator span shall be 4 mA at minimum speed and 20 mA at maximum 
speed. 

Frequency regulator accuracy shall be within 1.0 percent of span. 

Frequency regulator deadband shall be within 0.5 percent of span. 

Frequency regulator repeatability shall be within O .5 percent of span. 

24. Frequency reference signal input resistance shall be Oto 550 ohms. 

2.3 ENCLOSURE 

A. The enclosure shall be a dead-front, :freestanding assembly with cabinet base and maximum 
dimensions as indicated. Doors shall be 11- gauge sheet steel with full length piano hinges. 
Removable lifting angles shall be provided. 

B. Unless otherwise indicated, the enclosure shall be NEMA 1 with gasketed doors and door 
openings. Enclosure shall be front or side access only, as indicated. No rear access shall be 
provided. Rear panel cover shall not be used for mounting of internals. Enclosure shall be 
suitable for either top or bottom cable entry as indicated. 

C. Enclosure shall be painted ANSI 61. Inside shall be white. 

2.4 PROTECTIVE FEATURES AND CIRCUITS 

A. The controller shall include the following protective features: 

1. Static instantaneous overcurrent and overvoltage trip. 

2. Phase sequence detector and undervoltage protection. 

3. Power unit over-temperature protection. 

4. Electronic motor inverse time overload protection. 

5. Responsive action to motor winding and bearing temperature detectors and any vibration 
switches indicated. All analog temperature and vibration signals shall be input to 
electronic protective device for proper equipment protection. RID relays or similar 
devices shall be selected and provided by VFD manufacturer in coordination with the 
motor manufacturer. RTD relays or similar devices shall be mounted within the VFD 
cabinet. 

6. The VFD shall be capable of transient operation with a line voltage dip of 15 percent of 
normal operating voltage on a variable torque load. During line dip, the VFD shall 
automatically provide a speed droop lin1iting maximum capable speed for the duration of 
the input voltage dip. 
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7. When power is restored after a complete power outage, the VFD shall be capable of 
catching the motor while it is still spinning in the forward direction and restoring it to 
proper operating speed. 

B. The power circuit design shall be such that the following fault conditions can occur without 
damage to the power circuit components: 

1. Single phase fault or three-phase short circuit on VFD output terminals. 

2. Failure to commutate inverter due to severe overload or other conditions. 

3. Opening ofVFD output contactor during VFD operation. 

4. Loss of input power due to opening of VFD input disconnect device or utility power 
failure during VFD operation. 

5. Loss of one phase of input power. 

C. Drive shall be provided with a lockable input fused discom1ect switch, mechanically interlocked 
with the drive cabinet door. Interlock shall be provided with defeater. Unless otherwise 
indicated fuse shall have a minimum short circuit interrupting capacity of 65,000 RMS 
symmetrical amps. 

2.5 MOTOR MANAGEMENT RELAY (MMR) 

A. The MMR shall have the following features: 

1. Mounted in the low voltage section ofVFD. 

2. MMR controls and display accessible on the front of VFD. 

3. Refer to Contract Documents for MMR input/output configurations. 

2.6 CONTROL DEVICES 

A. Pilot devices and instruments shall be flush mounted on a VFD unit door. Pilot devices shall be 
heavy duty with contacts rated 10 amp minimum at 600 V AC. Indicating lights shall be "push -
to - test" type. Lens colors shall be in accordance with details on Drawings. Door - mounted 
indicating lights shall be removable without removing related wiring. The control units of a 
given type and size shall be made interchangeable. Relays shall be hennetically sealed. 

2.7 UNINTERRUPTABLE POWER SUPPLY (UPS) 

A. The UPS shall have the following features: 

1. Mounted within the VFD low voltage section. 

2. Powered from 120 VAC source within the VFD low voltage section. 

3. Disconnecting means from 120 VAC incoming source. 

4. Distribution breakers on 120 VAC output section for individual load isolation. 

5. Failure alarm to VFD PLC for HMI display and relay to plant's SCADA system. 
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6. 15 minute capacity to power VFD PLC, MMR, motor vibration monitor, and Modicon 
Modbus connection to plant's SCADA system. 

2.8 DIAGNOSTICS 

A The VFD shall be provided with the following diagnostics: 

1. RMI to indicate a failure of converter or invertor. 

2. RMI to indicate the following fault conditions: 

a) No fault 

b) Incorrect phase sequence 

c) Blown power fuse 

d) Control power failure 

e) Under - voltage 

f) Instantaneous overcurrent 

g) Sustained overload 

h) Power Device over - temperature 

i) Output over - voltage 

3. Meter with switch to test the following control signals: 

a) Frequency command 

b) Voltage command 

c) Motor voltage feedback 

d) Inverter bus voltage 

e) Converter command 

f) Filtered inverter bus voltage 

4. Test lead and jack for monitoring logic cards 

5. Circuitry for the following test modes 

B. Manual operation of the invertor through each firing sequence to test power circuit and logic. 

C. Operation of the drive open circuit. 

2.9 POWER FACTOR CORRECTION 

A The collective power factor of the VFD and the motor, when nmning at foll load amps, shall not 
be less than 0.95. 
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2.10 SPARE PARTS 

A. Spare Parts: Furnish the following spare parts for each VFD: 

2.11 

A. 

1. 1 complete converter section 

2. 1 complete inverter section 

3. 5 spare light bulbs of each type used 

4. 3 spare fuses of each type used 

5. 2 spare relays of each type used 

6. 2 cans of aerosol spray touchup paint 

FACTORY TESTING 

Component Tests 

1. Components shall be 100 percent tested. Components shall be burned - infor 24 hours at 
125 degrees F and retested to detect any drift. Printed circuit boards shall be burned - in 
continuously for 24 hours at 65 degrees C. The printed circuit boards shall be tested after 
burn - in to ensure they are functioning within specification. Every thyristor shall have 
the following critical parameters tested at rated current: gating, turn - on, turn - off, high 
temperature, forward blocking, reverse blocking, and waveform characteristics. All 
assembled phase cells shall be tested for cell balance at rated voltage, maximum current, 
maximum dV/dT and maximum dI/dT. 

2. Control power shall be applied to microprocessors, printed circuit boards, diagnostic 
boards and similar devices including software to test for proper operation, sequencing, 
logic, and diagnostics. 

3. All wiring shall be checked for continuity and for compliance with the wiring diagrams. 

B. VFD Tests 

1. Submit a sketch of the proposed test setup, along with a description of the proposed 
testing procedure to the ENGINEER for acceptance at least 10 weeks in advance of the 
proposed testing date. No tests shall be performed until the test procedure meets with the 
ENGINEER's approval. 

2. In addition, furnish the ENGINEER with at least 2 weeks advance written notice of the 
date and location of the tests. 

3. Testing shall be performed at the manufacturing facility of the VFD supplier. 

4. The CITY and the ENGINEER (at the option of either or both) reserve the right to 
witness the tests. Travel living and incidental expenses will be paid by the CITY. 

2.12 MANUFACTURERS, OR APPROVED EQUAL 

A. ABB 

B. Allen Bradley 
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C. Eaton 

D. General Electric 

E. Siemens 

PART 3 -- EXECUTION 

3.1 FIELD TESTING 

A. Field testing shall be performed in accordance with the Contract Documents. 

- END OF SECTION -

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

1153 I Page 



SECTION 16485 - LOCAL CONTROL PANELS 

PART 1 - GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing local control panels including enclosures, wiring 
and control devices. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the specifications, not referenced below, shall also apply to the extent required for proper 
perfon11ance of this WORK. 

l. Section 13300 Instrumentation and Control 
2. Section 16050 Basic Electrical Materials and Methods 

1.3 CODES 

A. The WORK of this Section shall comply with the current editions, with revisions, of the 
following codes and City of San Diego Supplements: 

1. National Electrical Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. 
2. 
3. 

JIC EGP-1 
NEMA250 
UL 

Electrical Standards for General Purpose Machine Tools 
Enclosures for Electrical Equipment (1000 Volts Maximum) 
Underwriters' Laboratories 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

l. 
2. 

Manufacturer's product data including catalogue cut sheets showing classifications. 
Arrangement drawings of the local control panel enclosure indicating the front door and 
rear panel equipment arrangement and dimensions. 
List of materials and components. 
Connection diagrams. 

3. 
4. 
5. Shop drawings indicating mounting of devices, discrete inputs and outputs, and 

termination points. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Manufacturer's installation instructions. 
2. Manufacturer's maintenance procedures. 
3. Manufacturer's certification that products comply with the indicated requirements. 
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1.7 FACTORY TESTING 

A. Product Testing: Panels shall be tested at the factory for sequence of operation. 

B. Witnesses: The OWNER and the CONSTRUCTION MANAGER (at the option of either) 
reserves the right to witness factory tests. 

1.8 FIELD TESTING 

A. Testing: Panels shall be field-tested for functional operation after connection of external 
conductors and prior to equipment startup. 

PART 2 -- PRODUCTS 

2.1 LABELING 

A. Products shall bear the UL label. 

2.2 CLASSIFICATION 

A. Unless otherwise indicated, enclosures installed indoors shall be NEMA 12 with gasketed doors. 
Enclosures installed outdoors or in corrosive areas shall be NEMA 4X. Enclosures installed in 
the indicated hazardous areas shall comply with the NEC requirements for that area. 

2.3 SIZE 

A. Unless otherwise indicated, the minimum enclosure area, height by width, shall be twice the sum 
of the areas of the individual components mounted on the back panel. The enclosure depth shall 
not be less than 6 inches. 

2.4 LOCAL CONTROL PANELS (LCP) 

A. The LCP shall be designed to provide the indicated sequence of operations. The LCP controls 
shall be 120 VAC. Control conductors shall comply with the requirements of Section 16050. 

B. Each LCP shall include terminal strips identified for the connection of external conductors. The 
LCP shall include sufficient terminal blocks to connect 25 percent additional conductors for 
future use. Tern1ination points shall be identified in accordance with shop drawings. The LCP 
shall be the source of power for 120 VAC solenoid valves intercollllected with the LCP. 
Equipment associated with the LCP shall be ready for service after connection of conductors to 
equipment, controls, and LCP. 

C. Internal wiring shall be factory-installed and shall be enclosed in plastic raceways with removable 
covers. Wiring to door-mounted devices shall be extra flexible and shall be anchored to doors 
using wire anchors cemented in place. Exposed terminals of door-mounted devices shall be 
guarded to prevent contact. 

D. Enclosures shall be either freestanding, or designed to be mounted on pedestals or equipment 
skids or as indicated. Internal control components shall be mounted on a removable mounting 
pan. Interior of enclosure and mounting pan shall be finished white. Enclosure shall include 100-
watt incandescent light (min.) designed to be controlled by a hand-operated switch and a circuit 
breaker and 15-amp duplex receptacle. 
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E. The main feeder disconnect shall be flange-mounted unless otherwise indicated. 

F. Each source of voltage and motor control shall include a means for disconnecting by 
disc01mecting or pull-apart terminal blocks or a disconnect operable from the panel front. 

G. Motor starters: NIA. 

H. Discrete outputs from the LCP shall be provided by electrically isolated dry contacts rated for 5 
amps at 120 V AC. Analog inputs and outputs shall be isolated 4-20 mA two-wire signal with 
power supply complying with Section 13300. 

I. Identification of panel-mounted devices, conductors, and electrical components shall comply with 
Section 13300. 

J. LCPs shall include programmable logic controllers (PLCs) in accordance with Section 13300. 

K. Indicating lights shall be "Push-to-Test" type. 

2.5 COLOR CODING 

A. Wiring shall be color coded complying with Section 16050. 

2.6 LABELING AND NAMEPLATES 

A. Labeling: Local control panel components shall be labeled to match the description on the 
elementary diagram. Internal components of the local control panel on the back side of the door 
shall be labeled with the same description as provided on the front side. Labeling shall be 
permanently marked on or near each component. Plastic embossed labels such as "Dymo" tape 
will not be accepted. 

B. Nameplates: External door-mounted components and the local control panel description shall be 
identified with plastic nameplates. 

2.7 GROUNDING 

A. Neutrals of locally derived control circuits shall be grounded to the mounting plate using a copper 
bus or grounding lug. A grounding lug for a size No. 2 A WG bare copper conductor shall be 
included to ground the panel to the plant's grounding system. 

2.8 MANUFACTURERS 

A. Products of the type or model (if any) indicated shall be manufactured by one of the following (or 
equal): 

Hoffmann Engineering Co., Bulletin A 
E.M. Wiegman and Co., Inc. 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. Products, equipment, conduit, conductors and terminations shall be installed in accordance with 
the manufacturer's written installation instmctions fmd Section 16050. 
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B. LCP interior and exteriors shall be cleaned and coatings shall be touched up to match original 
finish upon completion of the WORK. 

C. Alternating cmrent control circuits shall be grounded. One terminal of each load device shall be 
connected to the grounded conductor. Control contracts shall be installed in the ungrounded side 
of the circuit. 

D. Signal and control wiring shall be separated and installed in separate wireways. 

E. The panel shall be grounded to the plant grounding system as indicated. 

F. Local control panel centers shall be mounted at 36 inches minimum above the finished floor. 

G. A copy of the wiring diagrams shall be placed on the inner panel door. Drawings shall be 
enclosed in a transparent, protective jacket. A metal pocket measuring not less than 10 inches 
wide by 8 inches high by 3/4-inch deep shall be provided on the inside of the door for the 
drawings. 

** END OF SECTION** 
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SECTION 16500 - LIGHTING 

PART 1 - GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing lighting fixt1ires, accessories, and controls required 
for a complete and operable lighting system. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

Section 16050 Basic Electrical Materials and Methods 

1.3 STANDARD SPECIFICATIONS 

A. Except as otherwise indicated in this Section of the Specifications, the 
CONTRACTOR shall comply with the Standard Specifications for Public Works Construction 
(SSPWC)- REFERENCE ST AND ARDS. 

1.4 CODES 

A. The WORK of this Section shall comply with the current editions of the following codes as 
adopted by the City of San Diego Municipal Code: 

National Electrical Code (NEC), NFPA 70 
Uniform Building Code (UBC) 

1.5 SPECIFICATIONS AND STANDARDS 

A. Except as otherwise indicated, the current editions of the following apply to the WORK 
of this Section: 

UL 
CBM 

Underwriters Laboratories 
Certified Ballast Manufacturer's Association 

1.6 SHOP DRAWINGS AND SAMPLES 

A. List of all fixture types with manufactmer's name and full catalog number. 

1. Catalog information for each fixture, accessory, and control device. Each equipment 
submittal shall clearly describe make, materials, and dimensions. Catalog information 
shall clearly show manufacturer's name and full catalog number. Additional information 
is required for the following items: 

a. Fixtures. Material description shall include diffuser, hardware, gasketing, 
reflector and chassis, and finish. 
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b. Ballasts. Type of ballast, power factor, starting characteristics, temperature and 
sound rating, input watts and lamp watts. 

c. Utilization factors for calculation of illumination levels by the zonal cavity 
method. 

1.7 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Manufacturer's installation instructions. 
2. Manufacturer's maintenance procedures, including dismantling procedures and parts list. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. Lighting materials including lighting fixtures, accessories, hardware, and controls shall conform 
with the detailed requirements indicated on the lighting fixture schedule. Lighting fixtures shall 
be provided where indicated. Raceway and wire shall be in accordance with Section 16050. 
Refer to Lighting Fixture Schedule on plans for manufacture, catalog number, lamp, ballast, 
emergency backup battery unit requirement and etc. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Raceways and lighting circuits shall be provided from the fixtures, switches, and 
fixture outlets to the power panelboard in accordance with the NEC. Raceways and wire, shall be 
provided in accordance with Section 16050. Installation requirements for street lighting shall be 
in accordance with SSPWC section 307. Fixtures shall be aligned and directed to illuminate an 
area as indicated. 

B. Fixtures: Internally wired conductors of fixtures having a temperature rating exceeding 75 
degrees C shall be spliced to circuit conductors in a separately mounted junction box. Fixture 
shall be connected to junction box using flexible conduit with a temperature rating equal to that of 
the fixture. 

C. Supports: Fixture supports shall be braced for seismic loads in accordance with UBC for 
Seismic Zone 4. Fixtures shall be directly and rigidly mounted on their supporting stmctures. 
Unless otherwise indicated, conduit system shall not be used to support fixtures. Where brackets 
or supports for lighting fixtures are welded to steel members, the welded area shall be treated 
with mst-resistant primer and finish paint. Where recessed fixtures are required, the fixture shall 
be provided with mounting hardware for the ceiling system indicated. Recessed fixtures shall be 
installed light-tight to the ceiling and shall be provided with auxiliary safety supports attached 
directly to the building structure. Such safety supports shall consist of# 12 A WG soft-drawn 
galvanized wire or # l O A WG aluminum wire. Pendant-mounted fixtures installed from sloping 
ceilings shall be suspended by ball-joint hangers. Fixtures weighing more than 25 pounds shall 
be supported independently of the fixture outlet box. 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E • Technicals (Rev. Aug. 2016) 

1159 I Page 



3.2 CLEANUP 

A. Labels and marks, except the UL label, shall be removed from exposed parts of the fixtures. 
Fixtures shall be cleaned when the project is ready for acceptance. 

** END OF SECTION ** 
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SECTION 16611 - UNINTERRUPTIBLE POWER SUPPLY SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This specification describes continuous duty, on-line, solid-state uninterruptible power 
systems, hereafter referred to as UPS. Each UPS shall operate in conjunction with the 
electrical system to provide high-quality power for electrical equipment loads with backup 
battery power. Each UPS shall consist of, as required by the project, the UPS module, 
battery cabinets, and accessory cabinet(s) for transformers, maintenance bypass, and 
distribution terminations, and other features as described in this specification. 

B. This specification identifies two UPS systems as follows: 

1. 208VAC, 3 ph, 4 wire input, 120/208VAC 3 ph, 4 wire output, 20kVA with battery 
capacity for 30 minute output. 

2. 208VAC, 3 ph input, 125VDC output, 20kW with battery capacity for 30 minute 
output. 

1.2 UPS SYSTEM DESCRIPTION 

A. UPS System Components: Each UPS system shall consist of the following main 
components: 

1. UPS module containing a Rectifier, Inverter, Battery Charger, Static Bypass, 
cable termination lugs, and associated Control and Monitor Panel as required. 

2. Battery strings in Line-and-Match Battery Cabinets. 

B. 120/208VAC 3 ph output UPS Module Modes of Operation: The UPS Module shall 
operate as an on-line, fully automatic system in the following modes: 

1. Normal: Utilizing commercial AC power, the critical loads shall be continuously 
supplied by the Inverter. The Inverter shall power the load while regulating both 
voltage and frequency. The Rectifier shall derive power from the commercial AC 
source and shall supply DC power to the Inverter. Simultaneously, the Battery 
Charger shall charge the battery. 

2. Battery: Upon failure of the commercial AC power, the critical load shall continue 
to be supplied by the Inverter, which shall obtain power from the batteries without 
any operator intervention. There shall be no interruption to the critical load upon 
failure or restoration of the commercial AC source. 

3. Recharge: Upon restoration of the AC source, the Charger shall recharge the 
batteries and simultaneously the Rectifier shall provide power to the Inverter. 
This shall be an automatic function and shall cause no interruption to the critical 
load. 

4. Bypass: If the UPS module must be taken out of the Normal mode for overload, 
load fault, internal failures, or maintenance, the static bypass switch shall 
automatically transfer the critical load to the commercial AC power. Return from 
Bypass mode to Normal mode of operation shall be automatic. No-break transfer 
to and from Bypass mode shall be capable of being initiated manually from the 
front panel. 

5. Energy Saver: The UPS shall continuously monitor the voltage and frequency of 
the bypass source. When the source parameters are within acceptable limits, the 
UPS will utilize a minimal/optimal combination of its internal subsystems to 
ensure acceptable power is always delivered to the critical load, at a system 
efficiency of 99% or greater, over the range of 10% to 100% load. The Energy 
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Saver System shall be enabled by the user, and shall be adjustable. It shall 
incorporate a "High Alert Mode" to automatically (without user intervention) 
provide maximum power conditioning any time bypass source variation levels 
exceed preset, adjustable limits. When Energy Saver System is utilized, the UPS 
must attenuate ANSI C62.41-type line transients to within IEC and ITIC limits. 
The Energy Saver System shall be able to distinguish between upstream (utility) 
faults and downstream (load) faults, and react appropriately to protect and 
support the critical load, without interruption. 

C. 125VDC output UPS Module Modes of Operation: The UPS Module shall operate as an 
on-line, fully automatic system in the following modes: 

1. Normal: Utilizing commercial AC power, the critical loads shall be continuously 
supplied by the Rectifier. The Rectifier shall derive power from the commercial 
AC source and shall supply DC power to DC loads. Simultaneously, the Battery 
Charger shall charge the battery. 

2. Battery: Upon failure of the commercial AC power, the critical load shall continue 
to be supplied by the battery, which shall obtain power from the batteries without 
any operator intervention. There shall be no interruption to the critical load upon 
failure or restoration of the commercial AC source. 

3. Recharge: Upon restoration of the AC source, the Charger shall recharge the 
batteries and simultaneously the Rectifier shall provide power to the DC loads. 
This shall be an automatic function and shall cause no interruption to the critical 
load. 

1.3 REFERENCES 

A. UL 1778 (Underwriters Laboratories) - Standard for Uninterruptible Power Supply 
Equipment. Product safety requirements for the United States. 

B. NEMA PE-1 - (National Electrical Manufacturers Association) - Uninterruptible Power 
Systems standard. 

C. (UPS) - Part 1-1: General and safety requirements for UPS used in operator access 
areas. 

D. UL 924 (Underwriters Laboratories)- Standard for Emergency Lighting and Power 
Equipment 

1.4 SU BM ITT ALS 

A. Each UPS shall be supplied with sufficient documentation, including the following 
manuals: 

1. Installation and Operation Manual: One copy of the installation and operation 
manual shall be furnished. It shall possess sufficient detail and clarity to enable 
the owner's technicians or representatives to install and operate the UPS 
equipment and accessories. The manual shall include the following major items: 

a) UPS description 

b) UPS details; capacity, batteries, rectifier, inverter, harmonics, and 
bypass. 

c) UPS site planning and unpacking 

d) UPS installation 

e) Optional accessory installation 

f) UPS theory of operation 

g) Operating procedures 

h) System alarms and warnings 
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i) UPS maintenance 

j) Performance and technical specifications 

k) Wiring requirements and recommendations 

I) Physical features and requirements 

m) Cabinet dimensions 

1. 5 QUALIFICATIONS 

A. Both UPS systems shall be provided by the same manufacturer. 

B. The UPS manufacturer shall have a minimum of two years of knowledge in the design, 
manufacturing and testing of solid-state UPS systems to be supplied for this project. A 
list of installed UPS systems of the same type as the manufacturer proposes to furnish for 
each application shall be supplied upon request. · 

C. Field Engineering Support: The UPS manufacturer shall directly employ a nationwide 
field service department staffed by factory-trained field service engineers dedicated to 
startup, maintenance, and repair of UPS equipment as provided for this project. The 
organization shall consist of local offices managed from a central location. Field 
engineers shall be deployed in key population areas to provide on-site emergency 
response within 24 hours. 

D. Spare Parts Support: Parts supplies shall be located in the field to provide 80% of all 
emergency needs. The factory shall serve as the central stocking facility where a 
dedicated supply of all parts shall be available within 24 hours. 

1.6 ENVIRONMENTAL REQUIREMENTS 

A. Each UPS shall withstand any combination of the following external environmental 
conditions without operational degradation. 

1. Operating Temperature: 0 degrees C to+ 40 degrees C without de-rating 
(excluding batteries). 

2. Storage Temperature: - 25 degrees C to+ 40 degrees C. 

3. Relative Humidity (operating and storage): 95% maximum non-condensing. 

4. Elevation: Operational: 1500 m maximum without de-rating. 

1.7 SAFETY 

A. Each UPS shall be certified by Underwriters Laboratories in accordance with UL 924 and 
UL 1778. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Approved Manufacturers: 

1. Eaton Corporation 

2. GE Westinghouse 

3. Storage Battery Systems 

4. Or approved equal 
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2.2 UPS MODULE STANDARD FEATURES 

Each UPS module shall consist of the following standard components as required: 

A. Rectifier/Charger: The rectifier/charger shall convert incoming AC power to regulated DC 
output for supplying the inverter or load and for charging the battery. The rectifier/charger 
shall be a high-frequency PWM design, using Insulated Gate Bi-polar Transistors 
(IGBTs). The modular design of the UPS shall permit safe and fast removal and 
replacement of the rectifier/charger module. Mean time to repair (MTTR) for the module 
shall be no more than 30 minutes in order to return UPS to normal mode. The 
rectifier/charger module shall also provide the following: 

1. The rectifier shall be capable of drawing power from the utility with a power factor 
of 0.99 under nominal conditions. 

2. The rectifier shall feature protection circuitry that prevents the IGBTs from 
sourcing current in excess of their published ratings. 

3. An option shall be provided to allow the rectifier to be capable of operating from a 
delta transformer output or high impedance grounded transformer. 

B. Inverter: The inverter shall feature an IGBT pulse-width-modulation (PWM) design with 
high speed switching. The inverter shall also have the following features: 

1. The inverter shall be capable of providing the specified quality output power while 
operating from any DC source voltage (rectifier or battery) within the specified DC 
operating range. 

2. The modular design of the UPS shall permit safe and fast removal and 
replacement of the inverter module. Mean time to repair (MTTR) for the module 
shall be no more than 30 minutes in order to return UPS to normal mode. 

3. The inverter shall feature protection circuitry that prevents the IGBTs from 
sourcing current in excess of their published ratings. 

C. Static Bypass: The bypass shall serve as an alternative source of power for the critical 
load when an abnormal condition prevents operation in normal mode. The bypass shall 
consist of a fully rated, continuous duty, naturally commutated static switch for high-speed 
transfers. The bypass shall feature the following transfer and operational characteristics. 

1. Transfers to bypass shall be automatically initiated for the following conditions: 

a) Output overload period expired. 

b) Critical bus voltage out of limits. 

c) Internal over temperature period expired. 

d) Total battery discharge. 

e) UPS failure. 

2. Uninterrupted automatic re-transfer shall take place whenever the inverter is 
capable of assuming the critical load. 

3. Uninterrupted automatic re-transfers shall be inhibited for the following conditions: 

a) When transfer to bypass is activated manually or remotely. 

b) In the event of multiple transfers/re-transfer operations the control 
circuitry shall limit "cycling" to three (3) operations in any ten-minute 
period. The fourth transfer shall lock the critical load on the bypass 
source. 
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c) UPS failure. 

4. Uninterrupted manual transfers shall be initiated from the control panel. 
Uninterrupted manual transfers to bypass and from bypass shall be possible with 
the inverter logic. During manual transfers to bypass mode, the inverter must 
verify proper bypass operations before transferring the critical load to the bypass. 

5. All transfers to bypass shall be inhibited for the following conditions: 

a) Bypass voltage out of limits(+/- 10% of nominal) 

b) Bypass frequency out of limits (+/- 3 Hz, adjustable, factory set) 

c) Bypass out of synchronization 

d) Bypass phase rotation/ installation error 

6. Static transfer time: No break, complete in less than 4ms. 

7. The bypass shall be manually energized using the control panel or remotely 
through a building alarm input. 

D. Monitoring and control components: The following components shall provide monitor and 
control capability: 

1. Control panel with status indicators. 

2. Alarm and metering display. 

3. Building alarm monitoring. 

4. Communication ports.----

E. Battery management system: Each UPS shall contain a battery management system 
which has the following features: 

1. The battery management system shall provide battery time remaining while 
operating in normal mode and battery mode. Battery time available information 
shall be displayed real-time, even under changing load conditions. Upon 
commissioning, battery runtime information shall be available. 

2. The battery management system shall automatically test the battery strings to 
ensure that the battery is capable of providing greater that 80% of its rated 
capacity. Testing the batteries shall not jeopardize the operation of the critical 
load. Upon detection of the battery strings not capable of providing 80%, the UPS 
system will alarm that the battery needs attention/replacement. The battery test 
shall be able to detect the following: 

Open battery string 
Shorted battery string 
Battery capacity (runtime) less than 80% of "new" battery capacity 

3. The UPS shall communicate battery test and monitoring data to the UPS 
manufacturer's remote monitoring site. Battery life remaining, capacity, and 
number of on-battery events shall be provided in a monthly report. 

4. An optional temperature sensor shall be available to monitor the ambient 
temperature internal to the battery cabinet. If the ambient temperature increases, 
the UPS system charger shall automatically reduce the charging voltage to a level 
recommended by the battery manufacturer. If the ambient temperature is 
decreased the UPS shall automatically increase the battery charge voltage to that 
recommended by the battery manufacturer. 
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F. Wiring Terminals: The neutral output compression terminal shall be sized for 200% of 
UPS module rated current to accommodate higher neutral currents associated with non­
linear loads. The UPS module shall contain mechanical compression terminals 
(adequately sized to accommodate 90°C wiring) for securing user wiring to the following 
locations: 

1. Rectifier/charger input connections (3-wire plus ground) 

2. Bypass input connections 3-wire plus ground for 3-wire plus ground output 
configuration or 4-wire plus ground for 4-wire plus ground output configuration 

3. DC link connections for battery cabinets (positive and negative). 

4. AC output connections (3 or 4 wires plus ground). 

2.3 UPS MODULE ACCESSORIES 

Each UPS system shall consist of the following accessories as required: 

A. Integrated Maintenance Bypass,, and Accessory Cabinet(s): Integrated Line-and-Match 
cabinet(s) shall be provided that include(s): 

1. All hardware and interconnecting cable for connection to UPS module. 

2. Manual maintenance bypass switch to isolate UPS module from commercial AC 
input and critical load. Switch shall provide complete isolation of UPS for 
servicing and, if necessary, complete removal and replacement of UPS while still 
providing bypass power to critical load. Switch shall be make-before-break, 
interlocked between UPS and bypass to prohibit improper operation. 

3. K-1, K-13 or K20 rated output isolation transformer. 

4. Output termination lugs and cable pull sections properly sized for output cable 
termination and routing of cables to remote distribution panels 

B. Modicon Modbus IP hardware and software and UPS Power Monitoring Software: 
Modicon Modbus IP hardware and software shall provide a communications interface 
between the UPS module and plant SCADA system. This capability shall allow the units 
to be monitored remotely over an Ethernet network using a standard web browser. 

1. UPS Power Monitoring Software: This system shall continuously monitor critical 
power elements associated with the UPS, using the communications port on each 
module and a customer furnished PC. The system shall automatically alarm if any 
problems arise and notify local or remote personnel of the alarm condition via 
email, page, or text message. 

C. Battery Cabinet: The battery cabinet shall feature valve regulated, high-rate discharge, 
lead-calcium batteries which provide energy to the support the critical load during a loss 
of input power to the rectifier. The batteries shall be flame retardant in accordance with 
UL 94V2 requirements. The battery cabinet shall have the following features: 

1. Plates: Lead-calcium-tin alloy grid 

2. Casing material: ABS flame retardant V) plastin 

3. Electrolyte: Absorbed gas mat 

4. The battery cabinet shall be the same depth and height as the UPS module. 

5. The battery cabinet shall feature a mechanical enclosure of like appearance to 
the UPS module and shall feature casters. Each battery cabinet shall require front 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

1166 I Page 



access only for installation, service and maintenance. The battery cabinet shall 
provide top and bottom cable entry. 

6. Power wiring internal to each battery cabinet shall be factory provided. Each 
battery cabinet shall feature 10 battery trays which can be individually 
disconnected from the battery cabinet power wiring with quick disconnect 
devices. Each battery tray shall be firmly secured to the battery cabinet frame 
with fasteners. Each battery tray shall be removable from the front of the battery 
cabinet. 

7. Each battery cabinet shall feature a DC rated circuit breaker. The circuit breaker 
within the battery cabinet shall only provide protection to the battery string within 
that battery cabinet. For battery configurations involving multiple battery cabinets, 
a battery string in one battery cabinet may be isolated from the DC link via its 
circuit breaker without removing other battery strings from the DC link and the 
UPS module. 

8. The circuit breaker in each battery cabinet shall feature an A/B auxiliary switch. 
The UPS module shall be capable of monitoring and alarming an open battery 
cabinet circuit breaker condition. 

9. The circuit breaker in each battery cabinet shall feature a DC under voltage 
release device. The UV device shall operate to trip the battery breaker(s) for an 
emergency power off command or battery disable command. 

10. Power and Control wiring between the battery cabinet and the UPS shall be 
factory provided with compression type connectors between cabinets. 

11. Expected battery life: 15 years 

2.4 MECHANICAL DESIGN 

A. Enclosures: Each UPS shall be housed in free-standing double front enclosures (safety 
shields behind doors) equipped with casters and leveling feet. Front doors shall have 
locks to prevent unauthorized entry. 

B. Ventilation: Each UPS shall be designed for forced-air cooling. Air inlets shall be on the 
front of the unit. Air outlets shall be on the top. Eighteen inches of clearance over the 
UPS outlets shall be required for proper air circulation. Air filters shall be commonly 
available sizes. 

C. No back or side clearance or access shall be required for each system. The back and 
side enclosure covers shall be capable of being located directly adjacent to a wall. 

D. Cable entry: Standard cable entry for the UPS cabinet shall be through either the 
enclosure bottom or top. A dedicated wireway shall be provided within the UPS cabinet 
for routing user input and output wiring. 

E. Front access: All serviceable subassemblies shall be modular and capable of being 
replaced from the front of the UPS (front access only required). Side or rear access for 
installation, service, repair or maintenance of the UPS system shall not be required. 

F. Service area requirements: The system shall require no more than thirty-six (36) inches 
of front service access room and shall not require side or rear access for service or 
installation. 

2.5 CONTROLS AND INDICATORS 

A. Microprocessor controlled circuitry: Each UPS controls shall have the following design 
and operating characteristics: 

1. Fully automatic operation of the UPS shall be provided through the use of 
microprocessor controlled Digital Signal Processing. DSP shall eliminate 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E - Technicals (Rev. Aug. 2016) 

1167 I Page 



variances from component tolerance or drift, and provide consistent operational 
responses. 

2. All operating and protection parameters shall be firmware controlled, thus 
eliminating a need for manual adjustments. The logic shall include system test 
capability to facilitate maintenance and troubleshooting. Printed circuit board 
replacement shall be possible without requiring calibration. 

3. Start-up and transfers shall be automatic functions. 

B. Digital Front Panel Display: Each UPS control panel shall be a digital front panel display 
that features an 8x40 (8 lines, each with 40 characters) backlit LCD display. The LCD 
shall display UPS status, metering, battery status, alarm/event queue, active alarms and 
UPS configurations. The front panel display shall show a system mimic diagram with an 
outlined power path, current operating mode and event logs. 

C. Control Panel Indicators: Each UPS control panel shall provide the following monitoring 
functions with indicator LED's: 

1. NORMAL: This shall indicate that the commercial AC utility or generator source 
is supplying power to the rectifier and the inverter is supporting the critical load. A 
text message shall indicate if the bypass line is not within tolerance. 

2. BYPASS: This shall indicate that the UPS has transferred the load to the bypass 
circuit. 

3. BATTERY: This shall indicate that the commercial AC utility or generator source 
has failed and the battery is supplying power to the inverter, which Is supporting 
the load. A text message shall indicate if the battery charge is low or if the battery 
is installed but disconnected. 

4. ALARM: This shall indicate that the UPS detects an alarm condition, outlined in 
detail in the operator's manual. 

D. Control Panel Controls: Per UL 924 standards, the control push buttons must be 
protected, preventing the push buttons from being actuated without the use of a "tool." 
Each UPS control panel shall provide the following functions from front panel push 
buttons: 

1. 

2. 

EVENTS: Displays the list of Active System Events and a historical log of system 
events. Historical logs shall include a detailed time stamped list of the latest 128 
events. 

METERS: Displays performance meters for the system or critical load. When 
selected, the front display shall show individual screens of input parameters, 
output parameters or bypass parameters including; voltage, current and 
frequency. In addition, the battery display shall show runtime remaining. 

3. CONTROLS: Displays a System Controls screen. Allows selection of operating 
mode, normal, bypass, charger on/off and Power Module on/off. 

4. SETUP: Allows display contrast, date and time information serial communication 
port configuration and display of firmware revision numbers. 

5. RETURN: Confirms selection or returns to previous screen. 

E. Interface panel: Each UPS shall be equipped with an interface panel, located behind a 
protective cover, which provides the following signals and communication features in a 
Class 2 environment: 
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1. Alarm contact: A dry contact for annunciating a summary alarm shall be provided 
for customer use. This contact shall be Form "C" capable of supplying both N/0 
and N/C contacts. Contact ratings shall be 5A max at a voltage not to exceed 
28VDC or 277VAC. 

2. RS232 (EIA / TIA-232) communications interface: Circuitry shall be provided for 
one RS232 (EIA / TIA-232) communication port for connection to automated 
service department diagnostic tools. This port may be used with simple ("dumb") 
terminals to gain remote access to all unit operation information. 

3. Building alarms: Two inputs shall be provided for monitoring the status of external 
dry contacts. Building alarms shall be set up through the UPS configuration 
mode function on the RS232 (EIA / TIA-232) port. 

4. External EPO contacts: Shall be provided to connect an external remote 
emergency power off switch to shutdown the UPS and de-energize the critical 
load. 

5. Battery control contacts: Contacts shall be provided to connect the battery UVR 
and auxiliary signals from a battery breaker or battery disconnect switch. 

6. External bypass indicator connection: A connection point shall be provided to 
acknowledge that an external maintenance bypass has been closed around the 
UPS, placing the critical load on utility power. 

7. The system shall have options to add four (4) additional building alarms, 384 
logged events, 4 additional languages, Mandarin or Russian as a primary 
language. 

F. Manual Operable Test Switch 

1. Per UL 924 standards, the UPS shall be provided with an automatic load control 
switching device or manually operable test switch, or provisions for the 
connection of an external test switch, to simulate the conditions under which the 
load control switching device is intended to operate (such as loss of the normal 
supply). 

2. For the purpose of meeting the requirement, the test switch is considered 
accessible only to authorized persons if it is mounted within an enclosure, or if it 
is of the key-operated type. If the test switch is mounted within an enclosure, the 
cover of the enclosure shall be hinged. 

2.6 COMMUNICATIONS 

A. Communications Bay: The UPS shall be equipped with field configurable 
communications bays that will accommodate four (4) communication devices 

B. Remote Monitoring: 

1. Optional WEB/SNMP communication capabilities will be available for all systems. 

2. The UPS shall be able to be monitored remotely via communications devices. 
UPS manufacturer shall provide optional communications devices capable of 
communicating via various industry standard protocols such as RS232 and 
ModBus. Monitoring of UPS status may also be performed through isolated dry 
contact Form C relays. 

3. Remote monitoring of the UPS shall also be possible through status indicators 
elsewhere in the same facility through a device that replicates these indicators. 

The UPS communication capability should be able to integrate into any industry standard 
Building Management System (BMS) and/or Network Management System (NMS). The 
UPS must also be able to be monitored via any standard Internet browser (i.e. Internet 
Explorer and Netscape). 
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All optional hardware interfaces shall be "Hot-swappable" (UPS maintains power to critical 
applications while changing interfaces). 

C. Shutdown: 

1. There shall be a mechanism that provides graceful, orderly, unattended, 
sequential shutdown of one or multiple computers powered by one UPS. This 
shutdown shall be performed via in-network or out-of-network means. The order 
of shutdown shall be user-defined, allowing the maximization of runtime on 
battery for more critical systems. 

2. Shutdown of AS/400 computers shall be possible through open-collector relay 
contacts or isolated, dry contact, Form-C relays. 

3. The UPS shall also be capable of interfacing with an operating system's built-in 
shutdown routine, e.g. Windows NT. This shall be done through a cable 
connection to the optional serial port on the UPS. 

D. Notification: 

1. There shall be a mechanism to send alerts to key personnel via email or SNMP 
traps. An alarm notification may also be sent by a network message. 

2. Dial-out to a computer for alarm notification may be performed. The user may 
respond by dialing-in to retrieve alarm history and a summary of current meter 
status. 

3. Management: A remote battery test may be performed via an Ethernet network. 
The UPS shall be tested through invoking a single command. 

2. 7 UPS MODULE PROTECTION 

A. Rectifier/Charger and Bypass protection shall be provided through individual fusing of 
each phase. 

B. Battery protection shall be provided by thermal-magnetic molded-case circuit breakers in 
each battery cabinet (if standard battery pack is provided) or external protective device for 
an external battery. 

C. Electronic current limiting circuitry and fuses in the Inverter circuit shall provide output 
protection. 

D. To comply with agency safety requirements, the UPS module shall not rely upon any 
disconnect devices outside of the UPS module to isolate the battery cabinet from the UPS 
module. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Install in compliance with all City and local standards. 

3.2 COMMISSIONING 

A. Factory start-up shall be provided on a 5x8 basis. Start-up service shall be provided at no 
extra charge and shall include one visit to perform all procedures and tests specified 
within UPS Installation and Operation manual. UPS manufacturer shall also offer the 
following optional services: 

1. Pre-energize visit to inspect installation and provide guidance to installers as 
required. 
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2. Post-start-up visit for alarm notification configuration, operator training, generator 
testing, etc. 

B. The following procedures and tests shall be performed by Field Service personnel during 
the UPS startup: 

1. Visual Inspection: 

a} Visually inspect all equipment for signs of damage or foreign materials. 

b) Observe the type of ventilation, the cleanliness of the room, the use of 
proper signs, and any other safety related factors. 

2. Mechanical Inspection: 

a) Check all the power connections for tightness. 

b) Check all the control wiring terminations and plugs for tightness or proper 
seating. 

3. Electrical Pre-check: 

a) Check the DC bus for a possible short circuit. 

b) Check input and Bypass power for proper voltages and phase rotation. 

c) Check all lamp test functions. 

4. Initial UPS Startup: 

a) Verify that all the alarms are in a "go" condition. 

b) Energize the UPS module and verify the proper DC, walkup, and AC 
phase on. 

c) Check the DC link holding voltage, AC output voltages, and output 
waveforms. 

d) Check the final DC link voltage and Inverter AC output. Adjust if 
required. 

e) Check for the proper synchronization. 

f) Check for the voltage difference between the Inverter output and the 
Bypass source. 

g) Optional on site full-load, step-load, and battery discharge tests using 
supplier furnished load bank, shall also be offered. 

5. Operational Training: Before leaving the site, the field service engineer shall 
familiarize responsible personnel with the operation of the UPS. The UPS 
equipment shall be available for demonstration of the modes of operation. 

3.3 WARRANTY 

All components of each UPS system shall be covered by a standard one-year limited factory 
warranty and service protection package. 

One-year limited factory warranty shall include replacement coverage for the UPS parts for a 
period of 18 months from shipment or 12 months from start-up, whichever occurs sooner. 

One-year service protection package shall include 7x24 on-site repair/replacement labor for UPS 
parts and batteries; 7x24 technical support coverage; and 7x24 remote monitoring service (with 
monthly reports for UPS and battery performance). Standard response time shall be 8 hours from 
receipt of call. Manufacturer shall also offer, as an option, 7x24 on-site service support with 
guaranteed response times of 4, or 2 hours in certain major metropolitan areas. Additional 
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preventive maintenance visits shall be available as an option for both UPS and battery 
components. 

Manufacturer shall also include Start-up services consisting of: 5x8 Start-up service of UPS and 
batteries, with option for 7x24 Start-up. On-site user training, Site Audit, installation and 
commissioning of monitoring service, and validation of one-year limited factory warranty will be 
performed during the start-up. 

Manufacturer shall also offer an optional service plan to provide 7x24 on-site coverage (preventive 
and corrective) for UPS and batteries, guaranteed response time, remote monitoring, Web access 
to service site history, annual Site Audit, UPS and battery preventive maintenance visit, and 
discounts on upgrade and modification kits. Manufacturer shall also provide an optional battery 
service plan to provide parts-and-labor coverage for partial and full battery strings, either with 
preventive maintenance or replacement coverage. 

** END OF SECTION ** 
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SECTION 16720 - FIRE AND SMOKE ALARM SYSTEM 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. Related fire protection and life safety devices shown on the Contract Drawings and related 
control strategies in Section 13300 are for plant Operations use only. Any additional fire and 
smoke alarm systems required by DSD shall be the responsibility of the Contractor. The 
Contractor shall provide, design, and submit for approval any and all fire protection monitoring 
and apparatus per local City of San Diego DSD Building Department requirements. The 
Contractor shall pay for any pennit and inspection fees. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the specifications, not referenced below, shall also apply to the extent required for proper 
performance of this WORK. 

1. Section 08710 Finish Hardware 
2. Section 13300 Instmmentation and Control 
3. Section 16050 Basic Electrical Materials and Methods 

1.3 CODES 

A. The WORK of the Section shall comply with the current editions, with revisions, of the following 
codes and City of San Diego Supplements: 

1. Uniform Building Code 
2. Unifonn Fire Code 
3. National Electrical Code 

1.4 SPECIFICATIONS AND STANDARDS 

A. Except as othe1wise indicated, the current editions of the following apply to the WORK of this 
Section: 

1. 

2. 

3. 

4. 

5. 

NFPA 72A 

NFPA 72B 

NFPA 72C 

NFPA 72E 

NFPA 72G 

Installation, Maintenance, and Use of Local Protective 
Signaling System for Guard's Tour, Fire Alann, and Superviso1y 
Service. 

Installation, Maintenance, and use of Auxiliary Protective 
Signaling System for Fire Alarm Service. 

Installation, Maintenance, and Use of Remote Station 
Protective Signaling System. 

Automatic Fire Protectors. 

Notification Appliances for Protective Signaling Systems. 
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6. NFPA 72H Guide for Test Procedures for Protective Signaling Systems. 

7. NFPA 101 Life Safety Code. 

1.5 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

I. Manufacturer's product data including catalogue cuts. 

2. Block diagram showing system relationships of major components, quantities and 
interconnecting cables. 

3. Plans showing locations of devices. 

4. Connection details (typical) for each device. 

5. Control panel factory wiring and field wiring tenninations, devices, and special mounting 
details. 

6. Initiating device circuit descriptions with programming. 

7. Wiring diagrams showing tenninal identification for field-installed wiring. 

8. Manufacturer's certificate that system complies with indicated requirements. 

9. Documentation of Fire Department approval of manufacturer and installer. 

1.6 OWNER'S MANUAL 

A. The following shall be included in the OWNER'S MANUAL: 

1. Operating instructions and maintenance and repair procedures. 

2. Manufacturer representative's letter stating that system is operational. 

1.7 QUALIFICATIONS 

A. Manufacturer: Company specializing in [smoke detection and] fire alarm systems and having 
Fire Department approval. 

B. Installer: Company specializing in smoke detection and fire alann systems certified by the Fire 
Depaiiment as fire alann installing contractor. 

1.8 SERVICES OF MANUFACTURER 

A. Local Service: The manufacturer shall have a local service agency (within 50 miles of the site) 
which maintains properly trained personnel a11d adequate spare parts and is able to respond and 
complete repairs within 24 hours. 

1. Demonstration: Operation of the fire alann system shall be demonstrated to the 
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CONSTRUCTION MANAGER to prove that the system operates and complies with this 
Specification. 

PART 2 -- PRODUCTS 

2.1 GENERAL 

A. The system shall: 

1. Be UL and FM listed. 
2. Confonn to requirements ofNFP A IO 1. 

PART 3 -- EXECUTION 

3.1 INSTALLATION 

A. General: System and products shall be installed in accordance with the manufacturer's written 
installation. 

3.2 FIELD QUALITY CONTROL 

A. Systems shall be tested in accordance with NFP A 72H and local fire department requirements. 

B. The WORK of this Section includes the services of certified technician to supervise 
installation, adjustments, final connections, and system testing. 

3.3 FIRE ALARM AND CABLE COLOR CODE 

A. Except as othe1wise indicated or required by requirements of the City of San Diego Fire 
Department, fire alarm circuit conductors with color coded insulation, or color coded tape at each 
conductor termination and in each junction box shall comply with the following: 

I. Power Branch Circuit Conductors: Black, red, white. 
2. Initiating Device Circuit: Black, red. 
3. Detector Power Supply: Violet, brown. 
4. Signal Device Circuit: Blue (positive), white (negative). 
5. Door Release: Gray, gray. 
6. Municipal Trip Circuit: Orange, orange. 
7. Municipal Fire Alarm Loop: Black, white. 

** END OF SECTION ** 
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SECTION 16781 - OUTDOOR FIBER OPTIC CABLE SYSTEMS 

PART 1 -- GENERAL 

1.1 WORK OF THIS SECTION 

A. The WORK of this Section includes providing and installing a fiber optic conduit system 
including fiber optic cable (FOC), conduit, pullboxes, splices, terminations and testing. 

B. The Work includes splicing and testing individual fiber cables installed under this CONTRACT, 
and testing a completed fiber link as shown on the Contract Drawings. 

1.2 RELATED SECTIONS 

A. The WORK of the following Sections applies to the WORK of this Section. Other Sections of 
the specifications, not referenced below, shall also apply to the extent required for proper 
perfonnance of this WORK. 

1. Section 02200 Earthwork 

1.3 STANDARD SPECIFICATIONS 

A. The earthwork portions of the work shall be governed by the Standard Specifications for Public 
Works Construction (SSPWC), commonly known as the "Greenbook"; and the City Supplement 
to the SSPWC, commonly known as the "Whitebook". 

B. Except as otherwise indicated in this Section of the Specifications, the CONTRACTOR shall 
comply with the Standard Specifications for Public Works Construction (SSPWC) and the 
"Whitebook". 

1.4 SHOP DRAWINGS AND SAMPLES 

A. The following shall be submitted: 

I. Catalog Data: Catalog data on conduit system, pullboxes, conduit fittings, conduit plugs, 
pull rope, identification tape, warning signs. 

2. Detailed bill of materials. 

3. Drawings indicating the locations of all pullboxes with station numbers. 

4. Catalog data on all testing devices proposed for use plus certifications of 
accuracy, calibration, and traceability to standards of the National Institute for Standards 
and Testing. 

5. Cable pulling calculations for all conduit runs. Indicate on the submittal any additional 
pullboxes that are required, including station number and a written description of the 
location. 

6. A cable pulling and splicing work plan shall be submitted a minimum of 45 days prior to the 
planned initiation of cable pulling. The pulling plan and pull tension calculations may be 
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prepared by using a software program such as Pull-Planner 2000 by American Polywater 
Corporation, or equal The cable pulling and splicing work plan must be approved 
a minimum of 15 days prior to pulling cable. Work plan shall include the following: 

a. Pull tension calculations 
b. Calculated amount of lubrication required 
c. Detailed description of pull operation methods for all conduit runs 
d. Tools and equipment to be used for cable installation and testing 
e. Physical location of equipment setup and type 
f. Exact location of splice points 
g. Safety and manual assist cable pulling operations 
h. Detailed schedule for pulling and testing cables 

7. Information on at least one successfully performing fiber optic cable installation 
of comparable size and complexity installed in the recent past with name, address, and 
telephone number of facility owner, name of project and completion date, and type of 
conduit system and length of cable pulled. 

8. The name and qualifications of the supervisory personnel that will be directly 
responsible for the installation of the conduit system. 

1.5 STANDARDS 

A. Cable Certification: The cable manufacturer shall certify that the cable is suitable for 
direct installation in 2-inch to 4-inch conduit in an underground environment. The 
CONTRACTOR shall submit a sample and its certification to the CONSTRUCTION 
MANAGER for approval prior to installation. The CONTRACTOR shall submit laboratory test 
reports on representative samples of similar cable design to demonstrate compliance with the 
following requirements prior to cable installation: 

1. Tensile Strength per EIA-RS-455-33A and EIA-RS-455-28A 
2. Jacket Shrinkage per EIA-RS-455-86 
3. Cable Twist per EIA-RS-455-85 
4. Environmental Temperature Cycling per EIA-RS-455-3A 
5. Flexing per EIA-RS-455-104 
6. Impact Resistance per EIA-RS-455-25A 
7. Compressive Strength per EIA-RS-455-41 
8. Freezing Test per EIA-RS-455-98A 
9. Mechanical Bend Test per EIA-RS-455-37 

B. The cable manufacturer shall be ISO 9001 registered. 

1.6 APPLICABLE DOCUMENTS 

A. The optical fiber cable shall conform to the latest issue of the following standards documents 
which are incorporated by reference into this specification: 

1. 

2. 
3. 
4. 

ElA-455 

ElA-359 
MIL-202 
MIL-454 

Standard Test Procedures for Fiber Optic Fibers, Cables, Transducers, 
Connecting and Tcnninating Devices. 
Standard Colors for Color Identification and Coding. 
Test Methods for Electronic and Electrical Component Parts. 
Standard General Requirements for Electronic Equipment. 
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5. MIL-810 Environmental Test Methods and Engineering Guidelines. 

B. All fiber optical cables shall be constructed in accordance with EIA-455 and one hundred 
percent (100%) of all optical fibers and jacketing shall meet or exceed the requirements 
contained in this specification. 

1. 7 QUALITY ASSURANCE 

A. All work described in this Section shall meet or exceed the applicable provisions of the 
following documents: 

1. ANSI, C8.471983, American National Standard Institute for Polyolefininsulated 
Thermoplastic Jacketed Communication Cables. 

2. EIA-455 (addendum l through 5) Standard Test Procedures for Fiber Optics, Cables, 
Transducers, Connecting and Terminating Devices. 

3. EIA-455-27A, Method of Measuring (Uncoated) Diameter of Optical Waveguide Fibers. 

4. EIA-455-28A, Method For Measuring Tensile Failure Point of Optical Waveguide Fibers. 

5. EIA-455-34, Interconnection Device Insertion Loss Test. 

6. EIA-455-89, Fiber Optic Cable Jacket Elongation and Tensile Strength. 

7. Underwriters Laboratories (UL) Standard 651 (Conduit) 

8. Underwriters Laboratories (UL) Standard 514 (Accessories) 

9. National Electrical Manufacturers Association (NEMA) TC-2 (Conduit) 

10. National Electrical Manufacturers Association (NEMA) TC-3 (Accessories) 

1.8 WARRANTY 

A. The Contractor shall provide an unconditional warranty on all installed cable for a minimum 
period of two (2) years. 

PART 2-- PRODUCTS 

2.1 MATERIALS 

A. Conduit: Conduit shall be Schedule 80 PVC electrical conduit including fittings for underground 
installation. 

B. Cabinets: Cabinets shall be standard CALTRANS Type 332, furnished without traffic control 
components. Cabinet material shall be O .125 inch aluminum, with full front and back doors, shall 
have stainless steel handles with padlock feature, and shall be furnished with Best locks (lock core 
will be provided by the City). Finish shall be natural aluminum. Cabinets shall accommodate 19-
inch standard EIA rack assemblies. Cabinets shall be installed on reinforced concrete pads. 
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C. Pullboxes: Pullboxes shall be Caltrans standard No. 6, approximately 32 inches wide by 49 
inches long by 36 inches deep, designed for H-20 traffic loading unless otherwise indicated. 
Covers for pullboxes in paved areas shall be galvanized steel, rated for H-20 traffic loading. 
Covers for pullboxes in sidewalks and unpaved areas shall be concrete. Bolts shall be 316 
stainless steel. Covers shall have the words "MWWD Fiber Optic" in raised letters on the top. 
Covers shall have locking devices and fonn a watertight seal to prevent surface water from 
entering. Knockouts in the sidewalls shall permit underground conduit side entry and exit. 

D. Conduit Duct Plugs: Jackmoon Simplex Duct Plugs with bushing sleeves or equal 

E. Pull Rope: Low friction, polyethylene jacketed polypropylene rope with 1800 psi tensile strength. 
Provide Vikamatic "Fiber Glide" or equal 

F. Fiber Optic Cable 

1. Cable type: All-dielectric outdoor plant stranded loose-tube, gel-filled fiber optic 
cable, Coming Altos or Lucent Lightpack. 

2. Number of fibers: per Contract Drawings. 

3. Buffer Tubes: All optical fibers shall be grouped and placed inside a loose buffer tube. 
The t11bes shall be color coded and arranged symmetrically around the central member. 

4. Each fiber shall be numbered and color-coded. 

5. The colors of the individual fibers shall be stable across the specified storage and 
operating temperature range and not subject to fading or smearing onto each other or 
into the gel filling material. Colors shall not cause fibers to stick together. 

6. The fibers shall not adhere to the inside walls of the loose buff er tube. Buffer tubes 
shall be kink resistant within the specified minimum bend radius. 

7. Filler may be included in the cable core composition to lend symmetry to the cable cross­
section where needed. 

8. A central anti..:buckling member shall be included into the cable to prevent buckling of the 
cable. The anti-buckling member shall be composed of a glass reinforced plastic rod. 

9. Each buffer i11be shall be filled with a non-hygroscopic, non-nutritive to fungus, 
electrically non-conductive, homogenous gel. The gel shall be free from dirt and foreign 
matter. The gel shall be readily removable with conventional nontoxic solvents. 

10. Buffer tubes shall be stranded around a central member using the reverse oscillation, or 
"S-Z", stranding process. 

11. The cable core shall contain a water-blocking material. The water blocking material 
shall be non-nutritive to fungus, electrically non-conductive and homogenous. It shall 
also be free from dirt and foreign matter and shall be readily removable with 
conventional nontoxic solvents. 

12. Binders shall be applied with sufficient tension to secure the buffer tubes to the member 
without crushing the buffer tubes. The binders shall be non-hygroscopic, non-wicking and 
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dialectic with low shrinkage. 

13. Tensile strength shall be provided by a combination of high tensile strength dielectric 
yarns. The high tensile strength dielectric yarns shall be helically stranded evenly 
around the cable core. 

14. The all-dielectric cable shall be sheathed with medium density polyethylene (MDPE). 
The minimum nominal jacket thickness shall be 1.4 mm. Jacketing material shall be 
applied directly over the tensile strength members and water blocking material. The 
jacket or sheath shall be free of holes, splits, and blisters. The cable jacket shall contain 
no metallic elements and shall be of a consistent thickness. 

15. The cable shall contain at least one ripcord under the sheath for easy sheath removal. 

G. Fan-Out Termination for Loose Tube Cables 

1. Individual fibers within the loose tube cable require handling protection inside the 
termination cabinets. Fan-out kits shall be installed in the patch panel enclosures to 
transition the loose tube fibers to rnggedized tight-buffered fiber pigtail cables. Fan-out 
tubes or furcation kits shall not be used. Optical fusion splices shall connect the loose 
tube fibers to the tight-buffered pigtail cables. The optical splice loss shall comply with 
the specifications for optical splices. Splice protection sleeves shall be employed on all 
splices to protect the splices. A wall-mountable splice center shall house the splices and 
serve to fully protect excess lengths ofloose tube fibers from exposure. 

2. The tight-buffered pigtails shall be tenninated with STTM connectors as specified. 

H. Fan-out Pigtail Cable Specifications 

1. Singlemode fiber (Coming SMF-28™ or equal) shall be used in the pigtails. 
Optical characteristics shall comply with the optical fiber performance specifications. 

Buff er material Thermoplastic 

BufferO.D. 900 um 

Strength Member Kevlar 

Jacket Material PVC 

JacketO.D. 3.0 nun 

Temperature Range -20 to+ 70 C 

I. Fiber Optic Termination Patch Panels 

1. Where shown on the plans, the fiber optic cable shall terminate inside a 
communications cabinet on a temiination patch panel. All fiber sub-cables within the cable 

shall be tenninated with ST™ compatible connectors. The patch panel shall have a 
fiber capacity equal to the total number of fibers (connected and spare) for all cables to 
be connected. Patch panels shall be designed for either rack mounting on a standard 
equipment rack or housed in an enclosure for direct wall mounting. The patch panel shall 
contain STTM type bayonet couplings. All unused couplings shall have protective dust 
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covers. All panels shall be furnished with locking doors. Factory-terminated, tight­
buffered, agamid-reinforced fiber optic jumper assemblies or interconnect cables, 
standard 3.0 nun O.D., shall connect the optical cable terminations to the patch panel 
couplings. Panels shall be equal to the following manufactured by Secure: 

Mounting Fiber Capacity Model Number 

Rack 48 C.H.-02U 

Rack 72 C.H.-03U 

Wall 48 AC-048L with lock 

Wall 72 AC-072L with lock 

2. The termination patch panel shall be equipped with a suitable means for routing and 
securing of cables and shall provide a suitable means of protection for the mounted fiber 
connectors, to prevent damage to fibers and connectors during all regular operation and 
maintenance functions. All cables shall be provided with strain relief. Bend diameters on 
cable fibers and jumpers must be greater than four (4) inches at all times to ensure 
optical and mechanical integrity of the optical fibers. 

J. Optical Connectors 

l. All connectors shall be :field-install able and perfectly matched to the cable used. The 
connectors shall provide tight fitting termination to the cladding and buff er coating. 
Epoxy- based or "hot melt " adhesives shall be used to bond the fiber and buffer to the 
connector fenule and body prior to polishing the end face. No dry-termination or "quick 
crimp" connectors are allowed. 

2. After termination with connectors, the fiber ends must be visually inspected at a 
magnification of not less than 100 power to check for cracks or pits in the end face 
of the fiber. If any irregularities found cannot be removed by further polishing, the 
entire process must be redone by cutting off and disposing the connector body. 

3. Connectors shall have a maximum allowable com1ection loss of 0.3 dB per mated 
pair, as measured per EA.-455-34. No index-matching gel is to be used, dry interfaces 
only. Singlemode connectors shall be capable of field installation on 9/125 micron 
:fibers with 900 micron buffers (OD). 

4. Each connector shall be of the industry standard ST type compatible, designed for 
singlemode tolerances, and shall meet or exceed the applicable provisions of EA.-
455-5, 455-2A, and 455-34, and shall be capable of 100 repeated matings with a 
maximum loss increase of 0.1 dB. Com1ectors shall incorporate a key-way design and 
shall have a zirconia ceramic ferrule. Connector bodies and couplings shall be made of 
corrosion-resistant and oxidation-resistant materials, such as nickel plated zinc, 
designed to operate in humid environments without degradation of surface finishes. 

K. Splice Closures 

1. Splice closures shall be of the re-enterable type, with an external moisture-proof shell, 
inner closure and encapsulant. 
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2. Closure shall have removable interior splice trays. 

3. Closures shall be Corning Cable Systems (Secure) type SCN or equal 

2.2 TRENCH BACKFJLL MATERIALS: 

A. Slurry backfill for the installation of conduits that will contain fiber optic cable shall be a 
medium to dark, red or orange color to clearly distinguish the concrete backfill from other concrete 
and soil. The concrete shall be pigmented by the addition of commercial quality cement 
pigment to the concrete mix. The red or orange concrete pigment shall be LM Scofield Company; 
Orange Chromix Colorant; Davis Colors, or equal 

B. For trenches in pavement areas, only the top 4 inches of concrete backfill will be required to 
be pigmented concrete. At the option of the Contractor, the full depth may have the pigment. 

PART 3 -- EXECUTION 

3 .1 CONDUIT INSTALLATION 

A. General 

1. Conduit sections shall be joined in accordance with the Manufacturers' 
reconunendations. All joints shall be watertight. 

2. All conduit shall be cleaned and tested prior to installation of cables. 

3. CONTRACTOR shall install pull rope in the conduit. 

4. Conduits entering pullboxes shall be sealed with Jackmoon Simplex duct plugs. 

5. The conduit shall gradually and smoothly slope up to the elevation of the pullbox entrance. 

6. 

Use of manufactured bends shall be limited to an absolute minimum. Factory bends, if 
required, shall be no more than 22Yz degrees. 

Conduit trenching and backfill shall comply with San Diego Regional Standard Drawing 
G-33, Type A, with the following change to Note 10: Select material with a minimum 
sand equivalent of 50 shall be backfilled to 3 inches minimum above the conduit. Sand 
cement slurry backfill may not be substituted for select material. 

7. A trace wire shall be installed along the entire fiber optic cable route for use in active 
cable location. The trace wire shall be a #8 AWG bare-copper solid strand. No 
insulation or other coating material shall be on the trace wire. The trace wire shall 
provide a termination at each pullbox for connection to testing equipment. 

8. Identification Tape: A 6-inch wide magnetically detectable warning tape with orange 
protective polyethylene jacket resistant to alkalies, acids, and other destructive elements 
shall be installed along the entire length of the conduit route. The polyethylene tape 
shall be continuously imprinted "CAUTION-FIBER OPTIC CABLE". The warning tape 
shall be Teletrace by Vikamatic, or equal 

Pump Station 2 Power Reliabiilty and Surge Protection 
Attachment E. Technicals (Rev. Aug. 2016) 

1182 I Page 



B. Conduit Installation along Pipelines 

1. Conduits shall be installed on one side of the trench, at least 2 inches and not more 
than 12 inches from the trench wall, at a depth of 3 to 4 feet below grade along the entire 
pipeline route. The conduit shall not cross over the pipe. 

2. For conduits installed with a pipeline, conduits shall clear concrete structures and vaults 
associated with the pipeline by a minimum of one foot. 

3. Conduit shall be installed in the annular space between the carrier pipe and the casing or 
tunnel liner for all two-pass tunnel or jack and bore sections of the pipeline alignment. 

4. On installations along pipelines, CONTRACTOR shall install marker signs for fiber optic 
cable on all marker posts for the pipeline as indicated. 

3.2 FIBER OPTIC CABLE INSTALLATION 

A. General 

1. The Contractor shall detennine a suitable cable installation method to ensure that all 
cable installation requirements shall be met in all conduit sections. All work shall be 
carried out in accordance and consistent with the highest standards of quality and 
craftsmanship in the communication industry with regard to the electrical and 
mechanical integrity of the connections; the finished appearance of the installation; as 
well as the accuracy and completeness of the documentation. 

2. The Contractor shall make a physical survey of the project site for the purpose of 
establishing the exact cable routing and cutting lengths prior to the commencement of 
any work or co1mnitting any materials. 

3. The cable shall be carefully inspected for jacket defects as it is removed from the reel. If 
defects are noticed, the pulling operation shall be terminated immediately and the 
CONSTRUCTION MANAGER notified. 

4. Fiber optic cables shall be installed in continuous lengths without intermediate splices 
throughout the project. Cable installation personnel shall be familiar with the 
manufacturer's recommended procedures including, but not limited to the following: 

a. Proper attachment to the cable strength elements for pulling during installation. 
Depending on cable design, this will involve direct attachment to internal strength 
members or attaching an external "Kellums" or split mesh grip using a 600 lb 
breakaway swivel. 

b. Cable tensile limitations and tension monitoring procedures. 

c. Cable bending radius limitations. 

d. Cable twisting limitations. 

B. Cable Protection During Installation 

I. All fiber optic cable shall be pulled in conduit except as specified on the plans. Care 
shall be exercised during cable pulls through conduit bends and looping in pullboxes. 
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2. The Contractor shall comply with the cable manufacturer's recommended installation 
procedures at all times. Cable installation procedures shall conform to Belcore 
guidelines. 

3. To reduce the possibility of damage to the outer jacket of the :fiber optic cable, 
protective measures shall be used when the cable is installed. The requirements herein 
sha11 be followed, but does not limit the installation to only those identified. The 
purpose of the installation specifications is to ensure protection of the fiber optic cable 
when it is installed. Other protective measures not specified herein may be taken during 
installation if it will ensme protection of the cable. 

4. A cable feeder guide shall be used between the cable reel and the face of the duct and 
conduit to protect the cable and guide it off the reel and into the duct. The cable shall be 
carefully inspected for jacket defects as it is removed from the reel. If defects are 
noticed, the pulling operation shall be terminated immediately and the CONSTRUCTION 
MANAGER notified. 

5. Precautions shall be taken dming installation to prevent the cable from being kinked, 
crushed or twisted. A pulling eye shall be attached to the cable end and be used to pull the 
cable through the duct and conduit system. As the cable is pulled off the reel and into the 
cable feeder guide, it shall be lubricated with a lubricant that shall be of the water- based 
type and approved by the cable manufacturer. 

6. Crushed or kinked cable shall be replaced with new cable. 

7. Dynamometers or break away pulling swings shall be used to ensure the pulling line 
tension does not exceed the installation tension values specified by the cable 
manufacturer. The mechanical stress placed upon the cable during installation shall not 
be such that the cable is twisted and stretched. Maximum allowable cable strain during 
installation shall be less than 0.75 %. 

C. Lubrication: As the cable is pulled into the conduit system, it shall be sufficiently lubricated 
with a lubricant that shall be the water-based type and approved by the cable manufacturer. 
Lubricant shall be applied at a rate to provide a continuous 10-mil coating, as recommended by 
the manufacturer. Lubricant shall be Polywater F® manufactured by American Polywater or 
equal 

D. To accommodate long continuous installation lengths, bi-directional "center pull" techniques 
for pulling of the fiber optic cable is acceptable and shall be implemented as follows: 

1. From the midpoint, pull the fiber optic cable into the conduit from the shipping reel in 
accordance with the manufacturer's specifications. 

2. When this portion of the pull is complete, the remainder of the cable must be removed 
from the reel to make the inside end available for pulling in the opposite direction. 

3. This is accomplished by hand pulling the cable from the reel and laying into large "figure 
eight" loops on the ground. 

4. The purpose of the figure eight pattern is to avoid cable tangling and kinking. 
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5. The loops shall be laid carefully one upon the other (to prevent subsequent tangling) and 
shall be in a protected area. 

6. The inside reel end of the cable is then available for installation. 

7. In some cases, it may be necessa1y to set up a winch at an inten11ediate cable vault. 

8. The required length of cable shall be pulled to that point, and brought out of the cable 
vault and coiled into a figure eight. 

9. The figure eight is then turned over to gain access to the free cable end. This can 
then be reinserted into the duct system for installation into the next section. 

E. When power equipment is used to install fiber optic cables, the pulling speed shall not exceed 
30 meters per minute. The pulling tension, bending radius and twist limitation for fiber optic cable 
shall not be exceeded under any circumstances. 

F. Large diameter wheels, pulling sheaves, and cable guides shall be used to maintain the 
appropriate bending radius. Tension monitoring shall be accomplished using coll1ll1ercial 
dynamometers or load- cell instruments. 

G. The pulling eye/sheath termination hardware on the fiber optic cables shall not be pulled over 
any sheave blocks. 

H. All pulls shall be documented by a graph which is annotated with the following information: 

1. Reel number 
2. Station from and station to 
3. Date and time 
4. Explanations of abnormalities in readings or interruptions 
5. Sign-off by CONTRACTOR and CONSTRUCTION .MANAGER. 

I. Under no conditions shall the FOC be left exposed or unattended. 

J. Repairs: Repair of cable jacket shall not be permitted. Jacket damage shall require removal 
and re-installation of a new cable run at the Contractor's expense. 

K. Installation at Pullboxes 

1. The pulling of the cable shall be hand assisted at each handhole or pullbox. The cable 
shall not be crushed, kinked or forced around a sharp comer. Sufficient slack shall be left 
at each end of the cable to allow proper cable tem1ination. 

2. The cable shall be looped in all pullboxes as noted on the plans to provide approximately 
fifteen (15) feet of extra cable in the pullbox. At termination points, such as at cabinets or 
computers, a fifteen (15)-foot loop shall also be provided wherever space permits. The 
fiber optic cable shall be coiled and secured with cable ties in the pullbox. The 
Contractor shall ensure that the minimum bending radius of the fiber optic cable is not 
compromised when preparing this stored cable slack. 

3. Imprinted plastic coated cloth identification/warning tags shall be securely attached to the 
cables in at least two locations in each handhole. Tags shall be by Brady or Thomas & 
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Betts. 

4. When all cables at each pullbox are securely racked, unused conduits and void areas 
around conduit containing cables shall be sealed. 

5. Cable Marking: At each pullbox and at each cabinet, the cable shall be visibly marked 
with yellow warning tape as follows: 

"CAUTION - FIBER OPTIC CABLE" 

L. S1>licing 

1. Splicing of fiber optic cable shall llill be permitted except in emergency conditions 
or as specified on the plans or in the special conditions for a specified project. Fiber optic 
cable runs and required looping of the cable shall be provided in one continuous length. 
When splicing is authorized by the CONSTRUCTION MANAGER, splicing shall be by 
trained, authorized persons only. Any allowed splicing of fiber optic cable shall be 
by fusion splice only, no mechanical splices are permitted. 

2. All fusion splicing equipment shall be in good w01'king order, properly calibrated, and 
meeting all industry standards and safety regulations. Cable preparation, closure 
installation and splicing shall be accomplished in accordance with accepted and 
approved industry standards. 

3. Spices shall be made in pullboxes and shall use re-enterable splice closures. 

4. The average splice loss shall be 0.1 dB or less per splice. The average splice loss is 
defined as the summation of the loss as measured in both directions using an optical 
time domain reflectometer (OTDR) through the fusion splice, divided by two. No 
individual splice loss measured in a single direction shall exceed 0.15 dB. 

5. Upon completion of the splicing operation, all waste material shall be deposited in 
suitable containers, removed from the job site, and disposed of in an environmentally 
acceptable manner. 

3 .3 PULLBOXES 

A. Field Location of Pullboxes 

1. The drawings diagrammatically indicate the desired location of pullboxes, conduit 
runs and other items. Exact locations shall be detennined by the CONTRACTOR based 
011 physical size and arrangement of equipment, finished elevations, calculated cable 
pulling tensions, field obstructions, and the criteria below. Locations shown on the 
drawings should be followed as closely as possible, however, pullboxes shall be located 
according to the following criteria: 

a. At no point shall the cable pulling tension exceed 600 pounds. If cable pulling 
tension is calculated to exceed 600 pounds, additional pullboxes shall be 
provided at no extra cost to the OWNER. 

b. The maximum distance between any two pullboxes shall not exceed 1,200 feet. 
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c. Within the 1,200-feet distance, the CONTRACTOR shall install pullboxes at 
locations wherever the cumulative change of direction of the conduit exceeds 
180 degrees. 

d. The minimum bending radius for conduit shall be 3 feet. 

e. A pullbox shall be installed on one side of a tunneled crossing. However, for any 
crossing which requires more than 180 degrees of conduit bends to account for 
elevation differences or route adjustments, a pullbox shall be provided on both 
sides of the crossing. 

f. Pullboxes shall be installed a minimum of 12 inches from all structures. 

B. Construction 

1. The CONTRACTOR shall install the pullbox covers so that the top of the cover is flush 
with the restored pavement. Pullboxes installed in soil areas shall be installed so that the 
top of the cover is at least one inch but not more than 4 inches above the final grade level 
of the restored surface to prevent accumulation of dirt, silt and debris on the top of the 
hand hole cover. Pullboxes installed in areas not subject to flooding or standing water 
shall have a minimum of five (5) %-inch drainage holes in the bottom of the box. 

2. CONTRACTOR shall perform conduit integrity tests for each section between the 
pullboxes after backfilling and compaction using the test and procedures described in this 
Section. These tests shall be performed prior to installation of the pull rope. 

3. Pullbox conduit entries shall be sealed with duct plugs to prevent the intrusion of water 
and debris into the pullboxes. 

4. Pullboxes shall be installed on a compacted level foundation consisting of 4 inches of 
granular material complying with Section 02200. 

5. Compaction around pullboxes and associated details shall be performed in accordance 
with Section 02200. 

6. Upon final acceptance of the conduit system all pullboxes shall be free of debris and 
water, and be ready for cable installation. 

3.4 MODIFICATIONS 

A All dimensions and exact locations of underground substructures shall be field verified. 
Minor changes in locations of pullboxes which result in no additional costs for material or labor 
shall be made at no additional cost to the OWNER. However, the CONTRACTOR shall prepare 
proposals consisting of detailed material lists, cost estimates, and schedules for rerouting the 
conduit around existing unforeseen underground utilities and structures which result in 
additional cost. The CONSTRUCTION MANAGER will consider the proposals in accordance 
with the provisions of the General Conditions. 

B. The CONTRACTOR shall consider the following when preparing proposals: 

l. Manufactured bends shall be minimized 
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2. Required bends shall be less than 22Yi degrees 
3. Clearances between conduits and other structures shall be: 

Power or other foreign conduit: 12 inches 

Pipe for gas, oil, water, sewage: 6 inches when crossing; 12 inches when 
parallel 

3.5 CONDUIT SYSTEM CLEANING AND TESTING 

A. Following the backfill placement and compaction, all conduits shall be cleared of loose material 
by brush and compressed air. 

B. Conduit shall be tested for leakage by air testing at 5 psi, maintaining the pressure for one 
hour without showing any leakage. 

C. Following the leakage test, a test mandrel d inch smaller than the inside diameter shall be 
passed through all conduits to detect alignment and deformation problems. Mandrel shall be 
passed in both directions. 

D. Cleaning and testing of the conduit shall be performed by the CONTRACTOR and witnessed by 
the CONSTRUCTION MANAGER. The cleaning and testing operation shall be conducted for 
each conduit section between adjacent pullboxes, a section at a time, for the entire route. The 
results of tests shall be documented by the CONTRACTOR and signed by the CONSTRUCTION 
MANAGER and the CONTRACTOR. 

E. The CONTRACTOR shall provide a five-day advance notice of the schedule and location of test 
to the CONSTRUCTION MANAGER 

F. The CONTRACTOR shall remove and replace conduit which fails either test and shall repeat 
the test. 

3.6 FIBER OPTIC CABLE TESTING 

A. General: The CONTRACTOR shall perform pre-installation and post-installation FOC tests. 
The CONSTRUCTION MANAGER shall be notified a minimum of 10 days in advance so that 
these tests are witnessed. All test equipment shall be traceable to LIST standards. 

B. Test equil}ment: The CONTRACTOR shall use the following to perform pre-installation and 
post-installation FOC tests: 

1. Ol}tical Time Domain Reflectometer (OTDR): The OTDR shall be laser precision, ALT 
Inc MODEL 5200 LRFL, or equal 

C. Pre-Installation Tests 

1. The purpose of these tests is to perfonn acceptance tests on the cable prior to 
installation to verify that the cable conforms to the manufacturer's specifications, and is 
free of defects, breaks and damages by transportation and manufacturing processes. 

2. Prior to removal of each cable from the delive1y reel, all optical fibers within the cables 
shall be tested by the CONTRACTOR using an OTDR. The OTDR tests shall consist of 
end-to-end length and fiber attenuation (dB/km) measurements to ensure proper 
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performance of the fiber optic cable. The tests shall be performed from both ends of each 
fiber to ensure complete fiber continuity within the cable stmcture. 

3. Pre-installation, "on-reel" test results shall be compared with the :manufacturer's test 
report delivered with the cable. Gross dissimilarities shall be noted and remedied 
between the contractor and manufacturer. In all cases, all fibers must meet the optical 
attenuation specifications prior to cable installation. 

4. The CONTRACTOR shall perform tests on all reels of cable. The CONSTRUCTION 
MANAGER shall be notified a minimum of 15 days prior to any test 

5. The CONTRACTOR shall document each test and submit the report to the 
CONSTRUCTION MANAGER for review. Documentation shall consist of both hard 
copy and 3 Yz-inch electronic disk complete with all application software. 

6. Cable shall not be installed m1til the CONSTRUCTION MANAGER has reviewed 
the test report. 

7. Maximum allowable attenuation is 0.5 dB/km at 1310 and 1550 nm. 'I11e CONTRACTOR 
shall replace any cable in which any fiber does not meet this requirement 

D. Post-Installation Tests: After FOC has been installed the following tests shall be performed: 

1. A recording OTDR shall be used to test for end-to-end continuity and attenuation of each 
optical fiber. The OTDR shall be equipped with a 1310 nm and 1550 nm light source 
for the single mode fiber (SMF). The OTDR shall have an X-Y plotter to provide a hard 
copy record of each trace of each fiber. The OTDR shall be equipped with sufficient 
internal masking to allow the entire cable section to be tested. This may be achieved by 
using an optical fiber pigtail of 30 feet or more to display the required cable section. 

2. The maximum permissible end-to-end loss shall be 0.5 dB/km. The CONTRACTOR 
shall replace any cable in which any fiber does not meet this requirement 

3. The OTDR shall be calibrated for the con-ect index of refraction to provide proper 
length measurement for the known length of reference fiber. 

4. A transmission test shall be performed with the use of a 1310 and 1550 nm stabilized 
light sources and 1310 11111/1550 nm power meters for SMF. This test shall be conducted 
in both directions on each fiber of each cable. 

5. Hard and electronic copy of test documentation shall be submitted to the 
CONSTRUCTION MANAGER. The documentation shall include the trace plot, index, 
dB/km loss, cable length, date and time of test, wavelength, pulse width, the test site, cable 
ID, fiber number and type, and operator's initials. The CONTRACTOR shall compare 
the pre-installation test results to the post-installation results. If a deviation of greater 
than one dB occurs, the CONSTRUCTION MANAGER shall be notified in writing by 
the CONTRACTOR, and the cable shall be removed and replaced at no additional cost to 
the OWNER. 

6. Upon completion of the previous tests all FOC coils shall be secured with ends 
capped to prevent intrusion of dirt and water. 
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E. Required OTDR Trace Information 

1. All traces shall display the entire length of cable under test, highlighting any localized 
loss discontinuities (installation-induced losses and/or connector losses). The trace shall 
display fiber length (in kilofeet), fiber loss ( dB), and average fiber attenuation (in dB/km) 
as measured between two markers placed as near to the opposite ends of the fiber under 
test as is possible while still allowing an accurate reading. Care shall be taken to 
ensure that the markers are placed in the linear region of the trace: away from the front­
end response and far-end Fresnel reflection spike. Time averaging shall be used to 
improve the display signal to noise ratio. The pulse width of the OIDR shall be set to a 
sufficient width to provide adequate injected power to measure the entire length of the 
fiber under test. 

2. If connectors exist in t~e cable under test, then two traces shall be recorded. One trace 
shall record the fiberloss ( dB) and average attenuation ( dB/km) of the entire cable segment 
under test, including connectors. The second trace shall display a magnified view of the 
connector regions, revealing the connector losses (dB). All connector losses shall be 
measured using the 5-point splice loss measurement technique. 

3. The OTDR trace shall also include the following information: 

a. The date and time of the test 
b. The cable ID number 
c. The cable segment ID number 
d. The fiber color or sub-cable number 
e. Launch point connector number 
f. The optical wavelength used for the test 
g. The refractive index setting of the OTDR 
h. The pulse width setting of the OTDR 
1. The averaging interval of the test 

3.7 RECORDDRAWINGS 

A The CONTRACTOR shall upon completing the construction of the fiber optic system, shall 
submit to the CITY Record Drawings showing the following: 

1. Horizontal alignment of fiber optic conduit. 

2. Vertical alignment of fiber optic conduit. 

3. Location of all pullboxes using Station Number, and the exact Northing and Easting of 
each pullbox using the North American Datum (NAD) 83 coordinate system. 

** END OF SECTION ** 
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APPENDIX A 

NOTICE OF EXEMPTION AND COASTAL DEVELOPMENT PERMIT 
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NOTICE OF EXEMPTION 
(Check one or both) 

FROM: CITY OF SAN DIEGO TO: X RECORDER/COUNTY CLERIC 
P.O. Box 1750, MS A-33 
1600 PACIFIC HWY, ROOM 260 
SAN DIEGO, CA 92101-2422 

DEVELOPMENT SERVICES DEPARTMENT 
1222 FIRST A VENUE, MS 501 

___ OFFICE OF PLANNING AND RESEARCH 
1400 TENTH STREET, ROOM 121 
SACRAMENTO, CA 95814 

SAN DIEGO, CA 92101 

PROJECTNO.: WBS # S-00312.02.06 PROJECT TITLE: Pump Station No. 2 Power Reliability & Surge Protection 

PROJECT LOCATION-SPECIFIC: The project is located at 4077 N. Harbor Drive adjacent to the San Diego International 
Airport- Lindbergh Field 

PROJECT LOCATION-CITY/COTJNTY: San Diego City/San Diego County 

DESCRIPTION OF NATURE AND PURPOSE OF THE PROJECT: Pump Station No. 2 is fed from three electric SDG&E feeds; 
iwo of which are from the same substation. If two feeds fail, there is only one feed to power the pump station, which 
does not meet the U.S. Environmental Protection Agency standards for backup power. The purpose of the project is to 
improve the overall power reliability and provide standby power at the pump station, thus protecting against surges 
during power outages and ultimately preventing sewage spills. The project proposes the removal of two office trailers, 
removal of two natural gas engines, removal of an existing lube oil vault, installation of two electric motors on pumps 
4 and 5, and the modification of four heat exchanger units and associated ancillary systems to cool the generators. 
Proposed improvements include construction of a 6,766 sq. ft. power generation building to house two natural gas and 
two diesel generators vvith associated ancillary systems, a separate 3,024 sq. ft. covered loading and fuel/oil storage 
area, the addition of a canopy, stairway, and ADA catwalk to 2nd floor office space in the existing pump station 
building, replacement of landscaping, catch basins, a concrete swale, and new fencing. 

NAME OF PUBLIC AGENCY APPROVING PROJECT: City of San Diego 

NAME OF PERSON OR AGENCY CARRYING OUT PROJECT: Filemon Sevilla, Public Works Department 
525 B Street, Suite 750 (MS 908A) 
San Diego, CA 92101, 619-533-5196 

EXEMPT STATUS: (CHECK ONE) 
( ) MINISTERIAL(SEC. 21080(b)(l); 15268); 
( ) DECLAREDEMERGENCY(SEC.21080(b)(3); 15269(a)); 
( ) EMERGENCY PROJECT (SEC. 21080(b)( 4); 15269 (b)(c) 
(X) CATEGORICAL EXEMPTIONS: 1530 l(B) EXISTING FACILITIES AND 15303 NEW CONSTRUCTION OR CONVERSION OF 

SMALL STRUCTURES 

REASONS WHY PROJECT IS EXEMPT: The City of San Diego conducted an environmental review which determined that 
this project meets the categorical exemption criteria set fo1ih in CEQA State Guidelines, Section 15301 (b) [Existing 
Facilities], which allows for minor repair or alteration of existing facilities involving no or negligible expansion of use. 
This project does not propose to add new pumps to the facility. It involves only replacement of existing engines and 
installation of back-up power generators. In addition, other minor site improvements such as adding a canopy, stairway 
and ADA catwalk to 2nd floor office space in the existing building, replacement of landscaping, catch basins, concrete 
swales and new fencing is included. The project also meets the criteria set forth in CEQA State Guidelines Section 
15303 [New Constrnction or Conversion of Small Structures] for the addition of a 6, 766 sq. ft. building to house the 
proposed generators and an associated 3,024 sq. ft. covered fuel/oil area. This project will have no impact on sensitive 
resources since construction will be occur entirely within the previously graded developed areas of the facility and 
none of the exceptions listed in Section 15300.2 would apply. 
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LEAD AGENCY CONTACT PERSON: MYRA HERRMANN TELEPHONE: 619-446-5372 

IF FILED BY APPLICANT: 

1. ATTACH CERTIFIED DOCUMENT OF EXEMPTION FINDING. 

2. HAS A NOTICE OF EXEMPTION BEEN FILED BY THE PUBLIC AGENCY APPROVING THE PROJECT? 

( ) YES ( ) No 

IT IS HEREBY CERTIFIED THAT THE CIIY OF SAN DIEGO HAS DETERMINED THE ABOVE ACTIVITY TO BE E.XEMPTFROM CEQA 

SENIOR PLANNER APRIL 22, 2015 
SIGNATURE/IlTLE DATE 

CHECK ONE: 

(X) SIGNED BY LEAD AGENCY 

( ) SIGNED BY APPLICANT 

DATE RECEIVED FOR FILING WITH COUNTY CLERK OR OPR: 
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STATE OF CALIFORNIA-THE NATURAL RESOURCES AGENCY EDMUND Gl. BROWN, Jr., Governor -
CALIFORNIA COASTAL COMMISSION 
San Diego Coast District Office 
7575 Metropolitan Drive, Suite 103 
San Diego, CA 92108-4402 
(619) 767-2370 

Date: .Tmrnary 22, 2015 
Permit Application No.: 6-14-1548 
Page: 1 of 6 

NOTICE OF INTENT TO ISSUE PERMIT 
(Upon satisfaction of special conditions) 

THIS IS NOT A COASTAL DEVELOPMENf PERMIT 

THE SOLE PURPOSE OF nus NOTICE IS TO INFORM THE APPLICANT OF THE STEPS 
NECESSARY TO OBTAIN A VALID AND EFFECTIVE COASTAL DEVELOPMENT 
PERMIT ("CDP''). A Coastal Development Permit for the development described below has been 
approved but is not yet,effective. Development on the site cannot commence until the CDP is 
effective. In order for the CDP to be effective, Commission staff must issue the CDP to the 
applicant, and the applicant must sign and return the CDP. Commission staff cannot issue the 
CDP until the applicant has fulfilled each of the "prior to issuance" Special Conditions. A list 
of all of the Special Conditions for this permit is attached. 

The Commission's approval of the CDP is valid for two years from the date of approval. To 
prevent expiration of the CDP, you must fulfill the "prior to issuance'' Special Conditions, obtain 
and sign the CDP, and commence development within two years of the approval date specified 
below. You may apply for an extension of the permit pursuant to the Commission's regulations at 
Cal. Code Regs. title 14, section 13169. 

On January 7, 2015, the Califomia Coastal Commission approved Coastal Development Permit 
No. 6-14-1548, requested by ·City of San Diego Public Works Department subject to the attached 
conditions, for development consisting of: Upgrades to an existing waste water pump station, 
including removal of existing office trailers, oil lube vault, and 9 trees; replacement of 
existing fence, two pump engines, heat exchanger unit pipes, and asphalt; construction of a 
new 51.5-ft. tall, 6,766 sq. ft. generation building, 25.5-ft. tall, 3,024 sq. ft. storage structure, 
and underground conduits; 3,850 cu. yds. of grading; drainage improvements; and · 
landscaping, more specifically described in the application file in the Commission offices. 
Commission staff will not issue the CDP until the "prior to issuance" special conditions have 
been satisfied. 

The development is within the coastal zone at 4077 North Harbor Drive, Peninsula Community, 
San Diego, San Diego County (APNs 450-790-12, 450-790-13, 450-790-02) 
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NOTICE OF INTENT TO ISSUE ·PERMIT 
(Upon satisfaction of special conditions) 

Date: January 22, 2015 
Permit Application No.: 6-14-1548 

Page 2 of 6 

If you have any questions regarding how to fulfill the "prior to issuance" Special Conditions ·for 
CDP No. 6-14-1548, please contact the Coastal Program.Analyst identified below. 

ACKNOWLEDGMENT 

Sincerely, 
CHARLES LESTER 
Executive Director 

By: Brittney Laver 
Coastal Program Analyst 
Date: January 22, 2015 

The undersigned permittee acknowledges receipt of this Notice and fully understands its contents, 
including all conditions imposed. 

Date ~ Permittee 

Please sign and return one copy of this form to the Commission office at the above address. 

STANDARD· CONDITIONS 

1. Notice of Receipt and Acknowledgment. The permit is not valid and development shall 
not co1im1ence until a copy of the permit, signed by the permittee or authorized agent, 
acknowledging receipt of the permit and acceptan:ce of the terms and conditions, is returned 
to the Commission office. 

2. Expiration. lf development has not commenced, the permit will expire two years from the 
date on ,;,vhich the Commission voted on the application. Development shall be pursued in a 
diligent manner and completed in a reasonable period of time. Application for extension of 
the permit must be made prior to the expiration date. · 

3. Interpretation. Any questions of intent or interpretation of any condition will be resolved 
by the Executive Director or the Commission. 
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NOTICE OF INTENT TO ISSUE PERMIT 
(Up.on satisfaction of special conditions} 

Date: January 22, 2015 
PermitApplication No.: 6-14-1548 

Page 3 of 6 

( Assignment. The pe11nit may be assigned to any qualified person, provided assignee files 
with the Commission an affidavit accepting all terms and conditions of the permit. 

5. Terms and Conditions Run with the Land. These terms and conditions shall be 
perpetual, and it is the intention of the Commission and the permittee to bind all future 
owners and possessors of the subject prope1iy to the terms and conditions . 

. SPECIAL CONDITIONS: 

The permit is subject to the following conditions: 

1. Final Plans. PRIOR TO THE ISSUANCE OF TIDS COASTAL DEVELOPMENT 
PERMIT, the applicant shall submit to the Executive Director for review and writte11 approval 
final project plans. Said plans shall first be stamped approved by the City of San Diego and be in 
substantial conformance with the preliminary plans submitted with Hi.is application on August 25, 
2014 by the City of San Diego Public Works Department. 

The permittee shall undertalce the development in accordance with the approved final plans. Any 
proposed changes to the approved final plans shall be reported to the Executive Director. No 
changes to the approved final plans shall occur without a Coastal Commission approved 
amendment to this coastal development permit unless the Executive Director determines that no 
amendment is legally required. 

2. Final Landscape Plans. Prior to the issuance of the coastal development permit, the 
applicant shall submit to the Executive Director fol' review and written appl'oval, final landscape 
plans for the proposed development. Said plans shall first be stamped approved by the City of San 
Diego and be in substantial conformance with the revised plans submitted by the Ciiy of San Diego 
Public Works Dep~ment on December 17, 2014, and shall include the following: 

a. The nine existing trees proposed to be removed from the subject site shall be replaced 
with a minimum of nine drought tolerant and native or non-invasive trees. The trees 
shall be planted in a manner which helps screen and break up the fac;ade of the proposed 
generation building. 

b. Additional vegetation and landscaping shall be planted in a manner which helps screen 
and break up the fac;ade of the proposed generation building. 

c. All proposed landscaping shall be drought tolerant and native or non-invasive plant . 
species. No plant species listed as problematic and/or invasive by the California Native 
Plant Society, the California Exotic Pest Plant Council, or as may be identified from 
time to time by the State of California shall be employed or allowed to naturalize or 
persist on the site. No plant species listed as "noxious weed" by the State of California 
or the U.S. Federal'Govermnent shall be utilized within the property. 
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NOTICE OF INTENT TO ISSUE PERMIT 
{Upon satisfaction of special conditions) 

Date: January 22, 2015 
Permit Application No.: 6-14-1548 

Page 4 of 6 

The permittee shall undertake the development in accordance with the approved final landscape 
plans. Any proposed changes to the approved final plans shall be reported to the Executive 
Director. No changes to the approved final plans shall occurwithout a Coastal Commission 
approved amendme:nt to this coastal development permit unless the Executive Director determines 
that no such amendment is legally required. 

3. Drainage and Runoff Control Plan. PIUOR TO THE ISSUANCE OF THIS COASTAL 
DEVELOPMENT PERMIT, the applicant shall submit to the Executive Director for review and 
written approval, a :final drainage and runoff control plan that has been stamped and approved by. 
the City of San Diego. The plan shall be prepared by a licensed engineer and shall incorporate any· 
structural and non-structural Best Management Practices (BMPs) necessary to control the volume,· 
velocity and pollutant load of storm water leaving the developed site, as specified below. All 
calculations supporting the proposed design of the facilities shall be detailed in the plan. 
Specifically, the plan shall be in substantial conformance with the following requirements: 

a. The fuel transfer area shall be designed a:q.d constructed to fully contain any spilled fuel. 

b. A list of sou1·ce control BMPS shall be provided that will be used to pr.event potential 
pollutants from entering runoff leaving the site·, including procedul'es to prnmptly clean 
up any spilled fuel or lubricants, remove sediment build~up, and clean equip~ent. 

The permittee shall undertake development in accordance with the approved final drainage and 
runoff control plans. Any proposed changes to the approved final drainage and runoff control plans 
shall be reported to the Executive Director. No changes to the approved final plans shall occur 
without an amendment to this coastal development permit unless the Executive Director determines 
that no amendment is legally required. · 

4. Erosion Control and Construction BMPs Plan. PRIOR TO THE ISSUANCE OF THIS 
COASTAL DEVELOPMENT PERMIT, the applicant shall submit to the Executive Director for· 
review and written approval, an Erosion Control and Construction Best Management Practices 
Plan, prepared by a licensed professional.1 The licensed professional shall certify in writing that the 
Erosion Control and Construction Best Management Practices (BMPs) Plan includes the following· 
items: 

1. Erosion Contiol Plan. 

a. The plan shall delineate the areas to be disturbed by grading or construction activities 
and shall include any temporm·y access roads, staging areas and stockpile areas. 

b. Include a narrative report describing all temporary mn-off and erosion control measures 
to be used during construction. 

1 A licensed professional may be a California Registered Professional Civil Engineer, Geologist, Engineering 
Geologist, Hydrogeologist, or Landscape Architect qualified to complete this work. 
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NOTICE OF INTENT TO ISSUE .PERMIT 
(Upon satisfaction of special conditions) 

Date: January 22, 2015 
Permit Application No.: 6-14-1548 

Page 5 of 6 . 

c. The plan shall identify and delineate on a site or grading plan the locations of all 
temporary erosion control measures. 

d. . The plan shall specify that should grading take place during the rainy season (November 
1 - March 31) the applicant .shall install or construct temporary sediment basins · 
(including debris basins, desilting basins or silt traps); temporary drains and swales; 
sand bag barriers; silt fencing; stabilize any stockpiled fill with geofabric covers or 
other appropriate cover; install geotextiles or mats on all cut or fill slopes; and close and 
stabilize open trenches as soon as possible. 

e. The erosion control measures shall be required on the project site prior to or concurrent 
with the initial grading operations and maintained throughout the development process 
to minimize erosion and sediment from runoff waters during construction. All sediment 
should be retained on-site, unless removed to an appropriate, approved dumping 
location either outside of the coastal zone or within the coastal zone to a site per!,llitted 
to receive fill. 

f. The plan shall also include temporary erosion control measures should grading or site 
preparation cease for a period of more than 30 days, including but not limited to: 
stabilization of all stockpiled fill, access roads, disturbed soils and cut and fill slopes 
with geotextiles and/or mats, sand bag barriers, silt fencing; temporary drains and· 
swales and sediment basins. The plans shaH also specify that all disturbed areas shall be 
seeded with native grass species and include the technical specifications for seeding the 
disturbed areas. These temporary erosion control measures shall be monitored and 
maintained until grading or construction operations resun1e. 

2. Construction Best Management Practices 

a. No demolition or construction materials, debris, or waste shall be placed or stored 
where it may enter sensitive habitat, receiving waters or a storm drain, or be subject to 
wave, wind, rain, or tidal erosion and dispersion. 

b. Any and all debris resulting from demolition or construction activities shall be removed 
frori.1 the project site within 24 hours of completion of the project. 

c. Demolition or construction debris and sediment. shall be removed from work areas each 
day that demolition or construction occurs to prevent the accumulation of sediment and 
other debris that may be discharged· into coastal waters. 

d. All trash and debris shall be disposed in the proper trash and recycling receptacles at the 
end of every construction day. 

e. The applicant shall provide adequate disposal facilities for solid waste, including excess 
concrete, produced during demolition or ·construction. 
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NOTICE OF INTENT TO ISSUE PERMIT 
(Upon satisfaction of special conditions) 

Date: January 22, 2015 . 
Permit Application No.: 6-14-1548 

Page 6 of 6 

f. Debris shall be disposed of at a legal disposal site or recycled at a recycling facility. If 
the disposal site is located in the coastal zone, a coastal development permit or an 
amendment to this permit shall be required before disposal can: take place unless the 
Executive Director determines that no ainendment or new permit is legally required. 

g. All stock piles and construction materials shall be contained so that materials cannot be 
conveyed to drain inlets and any waterway, and shall not be stored in contact with the 
soil. 

h. Machinery and equipment shall be maintained and washed in confined areas specifically . 
designed to control runoff. Thilu1ers or solvents shall not be discharged into sanitary or 
storm sewer systeins. 

i. The discharge of any hazardous materials into any receiving waters shall be prohibited. 

j. Spill prevention a11d control measures shall be implemented to ens1l!e the proper 
handling and storage of petroleum products and other construction materials. Measures 
shall include a designated fueling and vehicle mamtenance area with appropriate berms 
and protection to prevent any spillage of gasoline or related petroleum products or 
contact with runoff. The ru:ea shall be located as far away from the receiving waters and 
storm drain inlets as possible. 

le. The applicant shall provide a map delineating the construction site, construction phasing 
boundaries, and the location of all temporary construction-phase BMPs (such as silt 
fences, inlet protection, and sediment basins). 

The final Erosion Control and Construction Best Management Practices Plan shall be in 
conformance with the site/development plans approved by the Coastal Conunission. Any changes 
to the Coastal Commission approved site/development plans required by the consulting civil 
engineer/water quality professional shall be reported to the Executive Director. No changes to the 
Coastal Commission approved final site/development plans shall occur without an amendment to 
the coastal development permit, unless the Executive Director detennines that no an1e11dment is 
legally required. 

5. Sensitive Species Monitoring. PRIOR TO ISSUANCE OF THE COASTAL 
DEVELOPMENT PERMIT, a qualified biologist shall conduct a site survey for evidence of 
active colonial water bird, raptor, or owl nests in all on-site trees that are proposed to be removed. 
Two weeks prior to any construction activities during colonial water bird, raptor, or owl · 
breeding/nesting season (Jan 31st_ Sept 15t11

), a qualified biologist shall conduct a site survey for 
active nests. If an active nest is located, then no construction work may be conducted within a 300 
foot radius in all directions from the nest and a 500 foot radius of raptors, until the young have 
fledged and are independent of the adults or the nest is otherwise abandoned. The results oft.he site 
survey shall be submitted to the San Diego office of the California Coastal Commission. 
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FIRE HYDRANT METER PROGRAM 
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CITY OF SAN DIEGO CALIFORNIA NUMBER. DEPARTMENT 
DEPARTMENT INSTRUCTIONS DI 55.27 Water Department 

SUBJECT EFFECTIVE DATE 
PAGE lOF 10 

FIRE HYDRANT 1\!IETER PROGRAM October 15, 2002 
(FORMERLY: CONSTRUCTION METER 
PROGRAM) 

SUPERSEDES DATED 
DI 55.27 April 21, 2000 

1. PURPOSE 

1.1 To establish a Departmental policy and procedure for issuance, proper usage and 
charges for fire hydrant meters. 

2. AUTHORITY 

2.1 All authorities and references shall be current versions and revisions. 

2.2 San Diego Municipal Code (NC) Chapter VI, Article 7, Sections 67.14 and 67.15 

2.3 Code of Federal Regulations, Safe Drinking Water Act of 1986 

2.4 California Code of Regulations, Titles 17 and 22 

2.5 California State Penal Code, Section 498B.O 

2.6 State of California Water Code, Section 110, 500-6, and 520-23 

2.7 Water Department Director 

Reference 

2.8 State of California Guidance Manual for Cross Connection Programs 

2.9 American Water Works Association Manual M-14, Recommended Practice for 
Backflow Prevention 

2.10 American Water Works Association Standards for Water Meters 

2.11 U.S.C. Foundation for Cross Connection Control and Hydraulic Research Manual 

3. DEFINITIONS 

3.1 Fire Hydrant Meter: A p01iable water meter which is connected to a fire 
hydrant for the purpose of temporary use. (These meters are sometimes referred 
to as Constrnction Meters.) 
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PROGRAM) 
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DI 55.27 April 21, 2000 

3.2 Temporary Water Use: Water provided to the customer for no longer than 
twelve (12) months. 

3.3 Backflow Preventor: A Reduced Pressure Principal Assembly connected to the 
outlet side of a Fire Hydrant Meter. 

4. POLICY 

4.1 The Water Department shall collect a deposit from every customer 
requiring a fire hydrant meter and appmienances prior to providing the 
meter and appurtenances (see Section 7.1 regarding the Fees and Deposit 
Schedule). The deposit is refm1dable upon the termination of use and 
return of equipment and appurtenances in good working condition. 

4.2 Fire hydrant meters will have a 2 Yz" swivel connection between the meter 
and fire hydrant. The meter shall not be connected to the 4" port on the 
hydrant. All Fire Hydrant Meters issued shall have a Reduced Pressure 
Principle Assembly (RP) as part of the installation. Spanner wrenches are 
the only tool allowed to tum on water at the fire hydrant. 

4.3 The use of private hydrant meters on City hydrants is prohibited, with 
exceptions as noted below. All private fire hydrant meters are to be 
phased out of the City of San Diego. All customers who wish to continue 
to use their own fire hydrant meters must adhere to the following 
conditions: 

a. Meters shall meet all City specifications and American Water 
Works Association (A WW A) standards. 

b. Customers currently using private fire hydrant meters in the City of 
San Diego water system will be allowed to continue using the 
meter under the following conditions: 

1. The customer must submit a current certificate of accuracy 
and calibration results for private meters and private 
backflows annually to the City of San Diego, Water 
Department, Meter Shop. 
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2. The meter must be properly identifiable with a clearly 
labeled serial number on the body of the fire hydrant meter. 
The serial number shall be plainly stamped on the register 
lid and the main casing. Serial numbers shall be visible 
from the top of the meter casing and the numbers shall be 
stamped on the top of the inlet casing flange. 

3. All meters shall be locked to the fire hydrant by the Water 
Department, Meter Section (see Section 4.7). 

4. All meters shall be read by the Water Department, Meter 
Section (see Section 4. 7). 

5. All meters shall be relocated by the Water Department, 
Meter Section (see Section 4.7). 

6. These meters shall be tested on the anniversary of the 
original test date and proof of testing will be submitted to 
the Water Department, Meter Shop, on a yearly basis. If 
not tested, the meter will not be allowed for use in the City 
of San Diego. 

7. All private fire hydrant meters shall have backflow devices 
attached when installed. 

8. The customer must maintain and repair their own private 
meters and private backflows. 

9. The customer must provide cmTent test and calibration 
results to the Water Depa1iment, Meter Shop after any 
reparrs. 

10. When private meters are damaged beyond repair, these 
private meters will be replaced by City owned fire hydrant 
meters. 
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11. When a private meter malfunctions, the customer will be 
notified and the meter will be removed by the City and 
returned to the customer for repairs. Testing and 
calibration results shall be given to the City prior to any re­
installation. 

12. The register shall be hennetically sealed straight reading 
and shall be readable from the inlet side. Registration shall 
be in hundred cubic feet. 

13. The outlet shall have a 2 V2 "National Standards Tested 
(NST) frre hydrant male coupling. 

14. Private fire hydrant meters shall not be transferable from 
one contracting company to another (i.e. if a company goes 
out of business or is bought out by another company). 

4.4 All fire hydrant meters and appurtenances shall be installed, relocated and 
removed by the City of San Diego, Water Department. All City owned 
fire hydrant meters and appurtenances shall be maintained by the City of 
San Diego, Water Department, Meter Services. 

4.5 If any fire hydrant meter is used in violation of this Department 
Instruction, the violation will be reported to the Code Compliance Section 
for investigation and appropriate action. Any customer using a fire 
hydrant meter in violation of the requirements set forth above is subject to 
fines or penalties pursuant to the Municipal Code, Section 67.15 and 
Section 67 .3 7. 

4.6 Conditions and Processes for Issuance of a Fire Hydrant Meter 

Process for Issuance 

a. Fire hydrant meters shall only be used for the following purposes: 

1. Tempora1y irrigation purposes not to exceed one year. 
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2. Construction and maintenance related activities (see Tab 2). 

b. No customer inside or outside the boundaries of the City of San 
Diego Water Department shall resell any portion of the water 
delivered through a fire hydrant by the City of San Diego Water 
Department. 

c. The City of San Diego allows for the issuance of a temporary fire 
hydrant meter for a period not to exceed 12 months (365 days). An 
extension can only be granted in writing from the Water 
Department Director for up to 90 additional days. A written 
request for fill extension by the consumer must be submitted at 
least 30 days prior to the 12 month period ending. No extension 
shall be granted to any customer with a delinquent account with 
the Water Department. No further extensions shall be granted. 

d. Any customer requesting the issuance of a fire hydrant meter shall 
file an application with the Meter Section. The customer must 
complete a "Fire Hydrant Meter Application" (Tab l) which 
includes the name of the company, the party responsible for 
payment, Social Security number and/or California ID, requested 
location of the meter (a detailed map signifying an exact location), 
local contact person, local phone number, a contractor's license ( or 
a business license), description of specific water use, duration of 
use at the site and full name and address of the person responsible 
for payment. 

e. At the time of the application the customer will pay their fees 
according to the schedule set forth in the Rate Book of Fees and 
Charges, located in the City Clerk's Office. All fees must be paid 
by check, money order or cashiers check, made payable to the City 
Treasurer. Cash will not be accepted. 

f. No fire hydrant meters shall be furnished or relocated for any 
customer with a delinquent account with the Water Department. 

g. After the fees have been paid and an account has been created, the 
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meter shall be installed within 48 hours (by the second business 
day). For an additional fee, at overtime rates, meters can be 
installed within 24 hours (within one business day). 

4. 7 Relocation of Existing Fire Hydrant Meters 

a. The customer shall call the· Fire Hydrant Meter Hotline (herein 
referred to as "Hotline"), a minimum of 24 hours in advance, to 
request the relocation of a meter. A fee will be charged to the 
existing account, which must be current before a work order is 
generated for the meter's relocation. 

b. The customer will supply in writing the address where the meter is 
to be relocated (map page, cross street, etc). The customer must 
update the original Fire Hydrant Meter Application with any 
changes as it applies to the new location. 

c. Fire hydrant meters shall be read on a monthly basis. While fire 
hydrant meters and backflow devices are in service, commodity, 
base fee and dan1age charges, if applicable, will be billed to the 
customer on a monthly basis. If the account becomes delinquent, 
the meter will be removed. 

4.8 Disconnection of Fire Hydrant 1\1.eter 

a. After ten (10) months a "Notice of Discontinuation of Service" 
(Tab 3) will be issued to the site and the address of record to notify 
the customer of the date of discontinuance of service. An 
extension can only be granted in writing from the Water 
Department Director for up to 90 additional days (as stated in 
Section 4.6C) and a copy of the extension shall be forwarded to the 
Meter Shop Supervisor. If an extension has not been approved, the 
meter will be removed after twelve (12) months of use. 

b. Upon completion of the project the customer will notify the Meter 
Services office via the Hotline to request the removal of the fire 
hydrant meter and appurtenances. A work order will be generated 
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for removal of the meter. 

c. Meter Section staff will remove the meter and backflow prevention 
assembly and return it to the Meter Shop. Once returned to the 
Meter Shop the meter and backflow will be tested for accuracy and 
functionality. 

d. Meter Section Staff will contact and notify Customer Services of 
the final read and any charges resulting from damages to the meter 
and backflow or its appurtenance. These charges will be added on 
the customer's final bill and will be sent to the address of record. 
Any customer who has an outstanding balance will not receive 
additional meters. 

e. Outstanding balances due may be deducted from deposits and any 
balances refunded to the customer. Any outstanding balances will 
be turned over to the City Treasurer for collection. Outstanding 
balances may also be transferred to any other existing accounts. 

5. EXCEPTIONS 

6. 

5.1 Any request for exceptions to this policy shall be presented, in writing, to 
the Customer Support Deputy Director, or his/her designee for 
consideration. 

MOBILE METER 

6.1 Mobile meters will be allowed on a case by case basis. All mobile meters 
will be protected by an approved backflow assembly and the minimum 
requirement will be a Reduced Pressure Principal Assembly. The two 
types of Mobile Meters are vehicle mounted and floating meters. Each 
style of meters has separate guidelines that shall be followed for the 
customer to retain service and are described below: 

a) Vehicle Mounted Meters: Customer applies for and receives a City 
owned Fire Hydrant Meter from the Meter Shop. The customer 
mounts the meter on the vehicle and brings it to the Meter Shop for 
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inspection. After installation is approved by the Meter Shop the 
vehicle and meter shall be brought to the Meter Shop on a monthly 
basis for meter reading and on a quarterly basis for testing of the 
backflow assembly. Meters mounted at the owner's expense shall 
have the one year contract expiration waived and shall have meter or 
backflow changed if either fails. 

b) Floating Meters: Floating Meters are meters that are not mounted to 
a vehicle. (Note: All floating meters shall have an approved 
backflow assembly attached.) The customer shall submit an 
application and a letter explaining the need for a floating meter to the 
Meter Shop. The Fire Hydrant Meter Administrator, after a thorough 
review of the needs of the customer, (i.e. number of jobsites per day, 
City contract work, lack of mounting area on work vehicle, etc.), may 
issue a floating meter. At the time of issue, it will be necessary for the 
customer to complete and sign the "Floating Fire Hydrant Meter 
Agreement" which states the following: 

1) The meter will be brought to the Meter Shop at 2797 Caminito 
Chollas, San Diego on the third week of each month for the 
monthly read by Meter Shop pers01mel. 

2) Eve1y other month the meter will be read and the backflow will 
be tested. This date will be deten11ined by the start date of the 
agreement. 

If any of the conditions stated above are not met the Meter Shop has the 
right to cancel the contract for floating meter use and close the account 
associated with the meter. The Meter Shop will also exercise the right to 
refuse the issuance of another floating meter to the company in question. 

Any Fire Hydra11t Meter using reclaimed water shall not be allowed use 
again with any potable water supply. The customer shall incur the cost of 
replacing the meter and backflow device in this instance. 
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7. FEE AND DEPOSIT SCHEDULES 

7.1 Fees and Deposit Schedules: The fees and deposits, as listed in the Rate 
Book of Fees and Charges, on file with the Office of the City Clerk, are 
based on actual reimbursement of costs of services performed, equipment 
and materials. Theses deposits and fees will be amended, as needed, 
based on actual costs. Deposits, will be refunded at the end of the use of 
the fire hydrant meter, upon return of equipment in good working 
condition and all outstanding balances on account are paid. Deposits can 
also be used to cover outstanding balances. 

All fees for equipment, installation, testing, relocation and other costs 
related to this program are subject to change without prior notification. 
The Mayor and Council will be notified of any future changes. 

8. UNAUTHORIZED USE OF WATER FRO:l\1 A HYDRANT 

8.1 Use of water from any fire hydrant without a properly issued and installed 
fire hydrant meter is theft of City property. Customers who use water for 
unauthorized purposes or without a City of San Diego issued meter will be 
prosecuted. 

8.2 If any unauthorized connection, disconnection or relocation of a fire 
hydrant meter, or other connection device is made by anyone other than 
authorized Water Depa1tment personnel, the person making the 
connection will be prosecuted for a violation of San Diego Municipal 
Code, Section 67.15. In the case of a second offense, the customer's fire 
hydrant meter shall be confiscated and/or the deposit will be forfeited. 

8.3 Unauthorized water use shall be billed to the responsible party. Water use 
charges shall be based on meter readings, or estimates when meter 
readings are not available. 

8.4 In case of unauthorized water use, the customer shall be billed for all 
applicable charges as if proper authorization for the water use had been 
obtained, including but not limited to bi-monthly service charges, 
installation charges and removal charges. 
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8.5 If damage occurs to Water Department property (i.e. fire hydrant meter, 
backflow, various appmiena11ces ), the cost of repairs or replacements will 
be charged to the customer ofrecord (applicant). 

Larry Gardner 
Water Department Director 

Tabs: 1. 
2. 

3. 

Fire Hydrant Meter Application 
Construction & Maintenance Related Activities With No Return 
To Sewer 
Notice of Discontinuation of Service 

APPENDIX 

Administering Division: Customer Support Division 

Construction Meters Subject Index: 

Distribution: 

Fire Hydrant 
Fire Hydrant Meter Program 
Meters, Floating or Vehicle Mounted 
Mobile Meter 
Pro grain, Fire Hydrant Meter 

DI Manual Holders 
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(EXHIBIT A} . 
(For Office Use Only) 

Application for Fire 

Hydrant Meter 

METER SHOP (6:19) 527-7449 

r-N-S-RE-Q-3FACii ___ 3_ 
DATE BY ·-

,__ __ .. _ 

Meter Information 
Appllcatlon Date Requested Install Date: 

Fire Hydrant Location: (Attach Deta!led Map//Thomas Bros. Map Locatl.on or Construction drawing.) IL§, I Q:.!!, (CITY USE} 

~ 

Specific Use of Water: 

Any Return to sewer or Sto.rm Drain, If so I explain: 

Estimated Duration of Meter Use: I I n Check Box 'if Reclaimed Water 

Company Information 

Company Name: 

Mailing Address: 
... --. -·-· 

( State: 
-·-~ 

I Zip: City: Phone: ( ) : 

* Business I icense# I *Contractor license# 

A Copy of the Contractor's license OR Business License is required at the time of meter issuance. 

Name and Title of Billing Agent: Phone: ( ) 
(PERSON IN ACCOUNTS PAYABLE) 

S.ite Contact Name and Title: Phone: ( ) 
----'· ---..... -
Responsible Party Name: Title: 

- ___ .,¥• 

Cal ID# Phone: { .. l --·~·-·--·....,.._-.. ,·--
Signature: Date: , .. 

Guarantees Payment of all Charges Resulting from the use of this Meter. Insures that em2loyees ofthls Organization ynde1·stand '\he Prgger use of Fire H~drant Meter 
, ... 

. , 
Fire Hydrant Meter Removal Request ·, ·. 

Requested Removal Date; ' . 

.. ,. 

Provide Current Meter Lo.cation ff Different from Above: 

Signature: j Title: / Date: 

Phone: ( ) / Pager: { ) 

I City Meter I I Private Meter __ .......... __ 
: Deposit Amount: $ 936.00 Fees Amount: $ 62.00 Contract Acct#: 

Meter Serial# 

Backflow # 

Name: 
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Meter Size: 05 
. 

Backflow Size: 
Signature: 

----.................... ¥.¥ 

Meter Make and Style: 5 .. 7 
Backflow 

Make and Style: 

I Date: 
. -
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Tab 2 to DI 55.27 

WATER USES WITHOUT ANTICIPATED CHARGES FOR RETURN TO SEWER 

Auto Detailing 
Backfilling 
Combination Cleaners (Vactors) 
Compaction 
Concrete Cutters 
Construction Trailers 
Cross Connection Testing 
Dust Control 
Flushing Water Mains 
Hydro Blasting 
Hydro Seeing 
Irrigation (for establishing irrigation only; not continuing irrigation) 
Mixing Concrete 
Mobile Car Washing 
Special Events 
Street Sweeping 
Water Tanks 
Water Trucks 
Window Washing 

Note: 
1. If there is any retum to sewer or storm drain, then sewer and/or storm drain fees ,viil be charges. 
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Date 

Name of Responsible Party 
Company Name and Address 
Account Number: -----------

Subject: Discontinuation of Fire Hydrant Meter Service 

Dear Water Department Customer: 

Tab 3 to DI 55.27 

The authorization for use of Fire Hydrant Meter# , located at (Meter Location Addres1,) 
ends in 60 days and will be removed on or after (Date Authorization Expires). Extension requests for an 
additional 90 days must be submitted in writing for consideration 30 days prior to the discontinuation 
date. If you require an extension, please contact the Water Department, or mail your request for an 
extension to: 

City of San Diego 
Water Department 
Attention: Meter Services 
2797 Caminito Chollas 
San Diego, CA 92105-5097 

Should you have any questions regarding this matter, please call the Fire Hydrant Hotline at (619) __ _ 

Sincerely, 

Water Department 

Pump Station 2 Power Reliability and Surge Protection 
Appendix B - Fire Hydrant Meter Program (Rev. Aug. 2016) 

1214 I Page 



APPENDIX C 

MATERIALS TYPICALLY ACCEPTED BY CERTIFICATE OF COMPLIANCE 
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Materials Typically Accepted by Certificate of Compliance 

1. Soil amendment 

2. Fiber mulch 

3. PVC or PE pipe up to 16 inch diameter 

4. Stabilizing emulsion 

5. Lime 

6. Preformed elastomeric joint seal 

7. Plain and fabric reinforced elastomeric bearing pads 

8. Steel reinforced elastomeric bearing pads 

9. Waterstops (Special Condition) 

10. Epoxy coated bar reinforcement 

11. Plain and reinforcing steel 

12. Structural steel 

13. Structural timber and lumber 

14. Treated timber and lumber 

15. Lumber and timber 

16. Aluminum pipe and aluminum pipe arch 

17. Corrugated steel pipe and corrugated steel pipe arch 

18. Structural metal plate pipe arches and pipe arches 

19. Perforated steel pipe 

20. Aluminum underdrain pipe 

21. Aluminum or steel entrance tapers, pipe downdrains, reducers, coupling bands and slip joints 

22. Metal target plates 

23. Paint (traffic striping) 

24. Conductors 

25. Painting of electrical equipment 

26. Electrical components 

27. Engineering fabric 

28. Portland Cement 

29. PCC admixtures 

30. Minor concrete, asphalt 

31. Asphalt (oil) 

32. Liquid asphalt emulsion 

33. Epoxy 
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APPENDIX D 

SAMPLE CITY INVOICE 

Pump Station 2 Power Reliability and Surge Protection 
Appendix D - Sample City Invoice (Rev. Aug. 2016) 

1217 I Page 



City of San Diego, Field Engineering Div., 9485 Aero Drive, SD CA 92123 Contractor's Name: 

Project Name: Contractor's Address: 

Work Order No or Job Order No. 

City Purchase Order No. Contractor's Phone #: Invoice No. 

Resident Engineer (RE): Contractor's fax#: Invoice Date: 

RE Phone#: !Fax#: Contact Name: Billinq Period: ( to 

Item# Item Description Contract Authorization Previous Totals To Date This Estimate Totals to Date 
unn: !'nee 

1 
2 
3 
4 

5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 Field Orders 
18 

CHANGE ORDER No. 

Total Authorized Amount (inducting approved 0,ange Order) 

SUMMARY 
A. Original Contract Amount 

B. Approved Change Order #00 Thru #00 

C. Total Authorized Amount (A+B) 

D. Total Billed to Date 

E. Less Total Retention (5% of D ) 

F. less Total Previous Payments 

G. Payment Due Less Retention 
H. Remaining Authorized Amount 
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$ . 

$ -
$ -
$ . 

$ . 
$ . 

$0.00 

$0.00 

Vl:Y 1:XIens1on %/1.,!I y 
$ -
$ -
$ -
$ -
$ -
$ . 
$ -
$ -
$ . 
$ . 
$ -
$ . 
$ -
$ -
$ -
$ -
$ . 
$ . 
$ -
$ . 
$ -

I certify that the materials 

have been received by me in 

the quality and quantity specified 

Resident Engineer 

Construction Engineer 

Amount %/ Vil Amount %/ VIY Amount 
$ - $ - 0.00% $ -
$ - $ - 0.00% $ -
$ - $ . 0.00% $ -
$ . $ - 0.00% $ . 
$ - $ - 0.00% $ -
$ - $ . 0.00% $ -
$ - $ - 0.00% $ . 
$ - $ . 0.00% $ -
$ - $ . 0.00% $ . 
$ . $ - 0.00% $ . 
$ . $ - 0.00% $ -
$ - $ - 0.00% $ -
$ . $ - 0.00% $ . 
$ . $ - 0.00% $ . 
$ - $ . 0.00% $ -
$ . $ - 0.00% $ -
$ - $ - 0.00% $ -
$ - $ . 0.00% $ ·-
$ . $ - 0.00% $ . 
$ - $ - 0.00% $ -
$ - $ . Total Billed $ -

Retention and/or Escrow Payment Schedule 

Total Retention Required as of this billing Otem E) $0.00 

Previous Retention Withheld in PO or in Escrow $0.00 

Add'I Amt to Withhold in PO/Transfer in Escrow: $0.00 
Amt to Release to Contractor from PO/Escrow: 

Contractor Signature and Date: 
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LOCATION MAP 
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pump Stat.ion 2 Power Reliability & Surge_Protection 

4077 North Harbor Drive 

San Diego, CA 92101 
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Appendix E. Location Map (Rev. Aug. 2016) 

1220 I Page 



APPENDIX F 

ADVANCED METERING INFRASTRUCTURE {AMI) DEVICE PROTECTION 
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Protecting AMI Devices in Meter Boxes and on Street lights 

The Public Utilities Department (PUD) has begun the installation of the Advanced Metering 
Infrastructure (AMI) technology as a new tool to enhance water meter reading accuracy and efficiency, 
customer service and billing, and to be used by individual accounts to better manage the efficient use 
of water. All AM I devices shall be protected per Section 5-2. "Protection". of the 2015 Whitebook. 

AMI technology allows water meters to be read electronically rather than through direct visual 
inspection by PUD field staff. This will assist PUD staff and customers in managing unusual 
consumption patterns which could indicate leaks or meter tampering on a customer's property. 

Three of the main components of an AMI system are the: 

A. Endpoints, see Photo 1: 

Photo 1 
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B. AMI Antenna attached to Endpoint (antenna not always required), see Photo 2: 

Photo 2 
I"""'"'"'--·--·----·--·---·---------

Network Devices, see Photo 3: 

Photo 3 
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AMI endpoints transmit meter information to the AM I system and will soon be on the vast majority of 
meters in San Diego. These AMI devices provide interval consumption data to the PUD's Customer 
Support Division. If these devices are damaged or communication is interrupted, this Division will be 
alerted of the situation. The endpoints are installed in water meter boxes, coffins, and vaults adjacent 
to the meter. A separate flat round antenna may also be installed through the meter box lid. This 
antenna is connected to the endpoint via cable. The following proper installation shall be implemented 
when removing the lid to avoid damaging the antenna, cable, and/or endpoint. Photo 4 below 
demonstrates a diagram of the connection: 

Photo 4 
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The AMI device ERT/Endpoint/Transmitter shall be positioned and installed as discussed in this 
Appendix. If the ERT/Endpoint/Transmitter is disturbed, it shall be re~installed and returned to its 
original installation with the end points pointed upwards as shown below in Photo 5. 

The PU D's code compliance staff will issue citations and invoices to you for any damaged AMI 
devices that are not re-installed as discussed in the Contract Document 
Photo 5 below shows a typical installation of an AMI endpoint on a water meter. 

Photo 5 

Photo 6 below is an example of disturbance that shall be avoided: 

Photo 6 
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You are responsible when working In and around meter boxes. If you encounter these 
endpoints, use proper care and do not disconnect them from the registers on top of the water 
meter. If the lid has an antenna drilled through, do not change or tamper with the lid and inform 
the Resident Engineer Immediately about the location of that lid. Refer to Photo 7 below: 

Photo 7 

Another component of the AMI system are the Network Devices. The Network Devices are 
strategically placed units (mainly on street light poles) that collect interval meter reading data from 
multiple meters for transmission to the Department Control Computer. If you come across any of 
these devices on street lights that will be removed or replaced (refer to Photos 8 and 9 
below), notify AMI Project Manager Arwa Sayed at (619} 362-0121 immediately. 

Photo 8 shows an installed network device on a street light. On the back of each Network Device is 
a sticker with contact information. See Photo 9. Call PUD Water Emergency Repairs at 619-515-
3525 if your work will impact these street lights. These are assets that belong to the City of San 
Diego and you shall be responsible for any costs of disruption of this network. 
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Photo 8 

Network Device 

Photo 9 

If you encounter any bad installations, disconnected/broken/buried endpoints, or 
inadvertently damage any AMI devices or cables, notify the Resident Engineer immediately. 
The Resident Engineer will then immediately contact the AMI Project Manager, Arwa Sayed, 
at (619) 362-0121. 
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APPENDIX G 

HYDROSTATIC DISCHARGE FORM 
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Hydrostatic Discharge Requirements Certification (Discharge Events 2: 325,850 gpd) 

All discharge activities related to this project comply with the Regional Water Quality Control Board (RWQCB) Order No. R9-2010-0003, General Permit for Discharges of 
Hydrostatic Test Water and Potable Water to Surface Water and Stonn Drains as referenced by 
(http://www.waterboards.ca.gov/sandiego/board _decisions/adopted_ orders/201O/R9-2010-0003.pdf), and as follows: 

Discharged water has been dechlorinated to below 0.1 (mg!!) level; and effluent has been maintained between 6 and 9 
(pH) based on: 

Chlorine 

pH 

Chlorine 

pH 

Chlorine 

pH 

Chlorine 

pH 

Qualified Personnel Conducting Tests (Print Name): 

*Signed: 

• By signing. I hereby certify and aflirm under penally of perjury that all of the statements and conditions for hydrostatic discharge events are correct. 

SAPNo.(s): 

Project Name: 

Have any thresholds been exceeded? Per Order No. R9-20I0-0003, would this be a reportable discharge and must be reported within 24 hours of the event? [Reportable discharge would include violation of maximum gallons per day, any upset which exceeds any 
eflluentlimit] 
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APPENDIX H 

HAZARDOUS LABEL/FORMS 
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INCIDENT/RELEASE ASSESS1\1ENT FORM 1 

If you have an emergency, Call 911 

Handlers of hazardous materials are required to report releases. The following is a tool to be used for 
assessing ff a release is reportable. Additionally, a non-reportable release incident form is provided to 
document why a release is not reported (see back). 

Questions for Incident Assessment: 

1. Was anyone killed or injured, or did they require medical care or admitted to a 
hospital for observation? 

2. Did anyone, other than employees in the immediate area of the release, 
evacuate? 

3. Did the release cause off-site damage to public or private property? 

4. Is the release greater than or equal to a reportable quantity (RQ)? 

5. Was there an uncontrolled or unpermitted release to the air? 

6. Did an uncontrolled or unpermitted release escape secondary containment, or 
extend into any sewers, storm water conveyance systems, utility vaults and 
conduits, wetlands, waterways, public roads, or off site? 

7. Will control, containment, decontamination, and/or clean up require the 
assistance of federal, state, county, or municipal response elements? 

8. Was the release or threatened release involving an unknown material or 
contains an unknown hazardous constituent? 

9. Is the incident a threatened release (a condition creating a substantial 
probability of harm that requires immediate action to prevent, reduce, or 
mitigate damages to persons, property, or the environment)? 

10. Is there an increased potential for secondary effects including fire, explosion, 
line rupture, equipment failure, or other outcomes that may endanger or cause 
exposure to employees, the general public, or the environment? 

YES 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

NO 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

If the answer is YES to any of the above questions - report the release to the California Office of Emergency Services 
at 800-852-7550 and the local CUPA daytime: (619) 338-2284, after hours: (858) 565-5255. Note: other state and 
federal agencies may require notification depending on the circumstances. 

*Call 911 in an emergency* 

If all answers are NO, complete a Non Repo1table Release Incident Form (page 2 of 2) and keep readily available. 
Documenting why a "no" response was made to each question will serve useful in the event questions are asked in the 
future, and to justify not reporting to an outside regulatory agency. 

If in doubt, report the release. 

1 This document is a guide for accessing when hazardous materials release rep01ting is required by Chapter 
6.95 of the California Health and Safety Code. It does not replace good judgment, Chapter 6.95, or other 
state or federal release rep01ting requirements. 
5·02-08 
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NON REPORTABLE RELEASE INCIDENT FORM 

1. RELEASE AND RESPONSE DESCRIPTION Incident# 

Date/Time Discovered I Date/Time Discharge I Discharge Stopped D Yes D No 
Tncident Date/ Time: 

Incident Business/ Site Name: 

Incident Address: 

Other Locators (Bldg, Room, Oil Field, Lease, Well#, GIS) 
Please describe the incident and indicate specific causes and area affected. Photos Attached?: 

Indicate actions to be taken to prevent similar releases from occurring in the future. 

2. ADMINISTRATIVE INFORMATION 
Supervisor in charge at time of incident: 

Contact Person: 

3. CHEMICAL INFORMATION 
Chemical 

Chemical 

Chemical 

Clean-Up Procedures & Timeline: 

Completed By: 

Print Name: 

5-02-08 
Pump Station 2 Power Reliability and Surge Protection 
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Phone: 

Phone: 

Quantity D GAL 

Quantity D GAL 

Quantity D GAL 

Phone: 

Title: 

OYes 

D 
LBS 

D LBS 

D LBS 

UNo 

D FT3 

D FT3 

D FT3 
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EMERGENCY RELEASE FOLLOW - UP NOTICE REPORTING FORM 

BUSINESS NAME 

INCIDENT MO DAY YR · 
DATE 

INCIDENT ADDRESS LOCATION 

CHEMICAL OR TRADE NAME (print or type) 

FACILITY EMERGENCY CONTACT & PHONE NUMBER 

(use 24 hr time} 

( ) 

OES 
CONTROL NO. 

I CAS Number 

ZIP 

CHECK IF CHEMICAL IS LISTED IN D CHECK IF RELEASE REQUIRES NOllFI -

40 CFR 355, APPENDIX A CATION UNDER 42 U.S.C. Section 9603 (a) D 
[======================::::::;;:=:=====================:::;;;;=:============: 

-

PHYSICAL STATE CONTAINED 
D SOLID D LIQUID OGAS 

PHYSICAL STATE RELEASED 
OsouD OuQu10 D GAS 

QUAN111Y RELEASED 

.· ENVIRONMENTAL CONTAMINATION =~ TIME OF RELEASE ·· DURATION OF RELEASE 

DAIR D WATER 0GROUND0011--1ER, · -DAYS-HOURS--MINUTEE 

-.....---------------------------------------. 
· - ACTIONS TAKEN 

E _. 1@1--------------------------------------

~.,.._ ___________________________________ ....... 
----------------------------------------, 

KNOWN OR ANTICIPATED HEALTH EFFECTS (Use the comments section for addition information) 

D ACUTE OR IMMEDIATE (explain) _____________________ --t 

F · D CHRONIC OR DELAYED (explain) ------------------------+ 
D NOTKNOWN (explain) 

-1:====================================::::: 

~m· •-A-DV_I_C_E_R_E_G_A_R_D_IN_G_M_E_DI_C_A_L_A_TI-EN_T_I_O_N_N_E_C_E_S_SA_R_Y-FO_R_E_X_P_O_S-ED-IN-D-IV_I_D_U_A-LS----------1 

-
COMMENTS (INDICATE SECTION (A- G}AND ITEM WITH COMMENTS OR ADDITIONAL INFORMATION) 

: 

I-

-

~' 
CERTIFICATION: I certify under penalty of law that I have personally examined and I am familiar with the information 
submitted and believe the submitted information is true, aoo..irate, and oomplete. 

: REPORTING FACILITY REPRESENTATIVE (print or type) 
SIGNATURE OF REPORTING FACILITY REPRESENTATIVE DATE: 

Pump Station 2 Power Reliability and Surge Protection 
Appendix H - Hazardous Label/Forms (Rev. Aug. 2016) 
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EMERGENCY RELEASE FOLLOW-UP NOTICE 
REPORTING FORM INSTRUCTIONS 

GENERAL INFORMATION: 
Chapter 6.95 of Division 20 of the California Health and Safety Code requires that written emergency release follow-up 
notices prepared pursuant to 42 U.S.C. § 11004, be submitted using this reporting form. Non-pemutted releases of 
reportable quantities of Extremely Hazardous Substances (listed in 40 CFR 355, appendix A) or of chenucals that require 
release reporting under section 103(a) of the Comprehensive Environmental Response, Compensation, and Liability Act 
of 1980 [42 U.S.C. § 9603(a)] must be reported on the fonn, as soon as practicable, but no later than 30 days, following a 
release. The written follow-up report is required in addition to the verbal notification. 

BASIC INSTRUCTIONS: 
• The form, when filled out, reports follow-up information required by 42 U.S.C § 11004. Ensure that all infonnation 

requested by the form is provided as completely as possible. 
• If the incident involves reportable releases of more than one chemical, prepare one report form for each chemical 

released. 
• If the incident involves a series of separate releases of chemical(s) at different times, the releases should be reported 

on separate reporting forms. 

SPECIFIC INSTRUCTIONS: 
Block A: Enter the name of the business and the name and phone number of a contact person who can provide detailed 
facility information concerning the release. 

Block B: Enter the date of the incident and the time that verbal notification was made to OES. The OES control number is 
provided to the caller by OES at the time verbal notification is made. Enter this control number in the space provided. 

Block C: Provide infom1ation pertaining to the location where the release occurred. Include the street address, the city or 
community, the county and the zip code. 

Block D: Provide information concerning the specific chemical that was released. Include the chemical or trade name and 
the Chemical Abstract Service (CAS) number. Check all categories that apply. Provide best available info1111ation on 
quantity, time and duration of the release. 

Block E: Indicate all actions taken to respond to and contain the release as specified in 42 U.S.C. § l 1004(c). 

Block F: Check the categories that apply to the health effects that occurred or could result from the release. Provide an 
explanation or description of the effects in the space provided. Use Block H for additional comments/information if 
necessary to meet requirements specified in 42 U.S.C. § l 1004(c). 

Block G: Include infonnation on the type of medical attention required for exposure to the chemical released. Indicate 
when and how this information was made available to individuals exposed and to medical personnel, if appropriate for the 
incident, as specified in 42 U.S.C. § l 1004(c). 

Block H: List any additional pertinent information. 

Block I: Print or type the name of the facility representative submitting the report. Include the official signature and the 
date that the form was prepared. 

MAIL THE COMPLETED REPORT TO: 
State Emergency Response Commission (SERC) 
Attn: Section 304 Reports 
Hazardous Materials Unit 
3650 Schriever Avenue 
Mather, CA 95655 

NOTE: Authority cited: Sections 25503, 25503.1 and 25507.1, Health and Safety Code. Reference: Sections 25503(b)(4), 
25503.1, 25507.1, 25518 and 25520, Health and Safety Code. 
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SAMPLE OF PUBLIC NOTICES 
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PROJECT NAME 

Trenching on yQur str;eet is 
complete. 

you ueed 
' :-\,.<" ,· . 

• Pipe insta1lation onJourstr~etis complete and } > 
constructionhews are nowi.nst:a\ling new .. •. > . 
pipeline forthis project at another location. > 

• You may see temporary trench plates'or trench / 
cap for some time, even aft~I"consfyuction ... 
activities have concluded oriyou:i;sfree~> 

Street re~urfacin~: .·.··.· ....... , , , . 

• Your Sfr~effwill be resurfac;tf ddie the entire ... 
pipeline'project is.completeUCOncrete streets will 
not be resurfaced curb to curb; qnly the trench 
will be bp,ckfilled. ··.· ·· ·· · · 

• Street re;urfacing may be.delayeclclue the City's 
slurry sealmo.ratorium · , , , , · 

Call: (619) 533-4207 

Email: engineering@sandiego.gov 

Pump Station 2 Power Reliability and Surge Protection 
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APPENDIXJ 

SAMPLE CERTIFICATION LETTER FOR AIS IMPLEMENTATION 
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SAMPLE CERTIFICATION LETTER 

The following information is provided as a sample letter of step certification for AIS 
compliance. Docmnentation must be provided on company letterhead. 

Date 

Company Name 

Company Address 

City, State Zip 

Subject: American Iron and Steel Step Certification for Project (XXXXXXXXXX) 

I, (company representative), certify that the (melting, bending, coating, galvanizing, cutting, etc.) 
process for (manufacturing or fabricating) the following products and/or materials shipped or 
provided for the subject project is in full compliance with the American Iron and Steel 
requirement as mandated in EPA' s State Revolving Fund Programs. 

Item, Products and/or Materials: 

1. Xxxx 
2. Xxxx 
3. Xxxx 

Such process took place at the following location: 

If any of the above compliance statements change while providing material to this project we 
will immediately notify the prime contractor and the engineer. 

Signed by company representative 
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The following information is provided as a sample letter of certification for AIS compliance. 
Docmnentation must be provided on company letterhead. 

Date 

Company Name 

Company Address 

City, State Zip 

Subject: American Iron and Steel Certification for Project (XXXXXXXXXX) 

I, ( company representative), certify that the following products and/or materials 
shipped/provided to the subject project are in full compliance with the American Iron and Steel 
requirement as mandated in EPA's State Revolving Fund Programs. 

Item, Products and/or Materials: 

I. Xxxx 
2. Xxxx 
3. Xxxx 

Such process took place at the following location: 

If any of the above compliance statements change while providing material to this project we 
will immediately notify the prime contractor and the engineer. 

Signed by company representative 
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ATTACHMENT G 

CONTRACT AGREEMENT 
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CONTRACT AGREEMENT 

CONSTRUCTION CONTRACT 

This contract is made and entered Into between THE CITY OF SAN DIEGO, a municipal corporation, 
herein·called "City", and Steve P. Rados Inc. , herein called "Contractor" for 

construction of Pump Station 2 Power Reliability and Surge Protection; Bid No. K-17-1456-DBB-3; 

in the amount of Fifty Six MIiiion Two Hundred Twenty Eight Thousand Dollars and Zero Cents 
($56,228,000.00), which Is comprised of the Base Bid. 

IN CONSIDERATION of the payments to be made hereunder and the mutual undertakings of the 

parties hereto, City and Contractor agree as follows: 

1. The following are incorporated into this contract as though fully set forth herein: 

(a) The attached Faithful Performance and Payment Bonds. 

(b) The attached Proposal included in the Bid documents by the Contractor. 

(c) Reference Standards listed In the Instruction to Bidders and the Supplementary 
Special Provisions (SSP). 

(d) That certain documents entitled Pump Station 2 Power Reliability and Surge 
Protection, on file In the office of the City Clerk as Document No. S-00312, as well as 
all matters referenced therein. 

2. The Contractor shall perform and be bound by all the terms and conditions of this contract 

and In strict conformity therewith shall perform and complete in a good and workmanlike 

manner Pump Station 2 Power Reliability and Surge Protection, San Diego, California. 

- -- -3.-- For-such performances, the City shall payto Contractorthe_amounts.set forth at the times and __ _ _ _____ _ 

in the manner and with such additions or deductions as are provided for in this contract, and 

the Contractor shall accept such payment in full satisfaction of all claims Incident to such 

performances. 

4. No claim or suit whatsoever shall be made or brought by Contractor against any officer, agent, or 

employee of the City for or on account of anything done or omitted to be done in connection with 

this contract, nor shall any such officer, agent, or employee be liable hereunder. 

5. This contract Is effective as of the date that the Mayor or deslgnee signs the agreement. 

Pump Station 2 Powe1· Reliability and Surge Protection 
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CONTRACT AGREEMENT (continued) 

IN WITNESS WHEREOF, this Agreement is signed by the CitY. of San Diego, acting by and through 
·a11c1t7 its Mayor or designee, pursuant to Resolution No. R - • ~ authorizing such execution. 

THE CITY OF SAN DIEGO 

Mayor or designee 

Date: __ 7-_-_/_Z_---/_-:J-_· __ _ 

CONTRACTOR 

APPROVED AS TO FORM 

Mara W. Elliott, City Attorney 

Deputy City Attorney 

Date:_'1~1'---'--,1 &,:,...,...._.._I _.__,l ]....___ __ 

By--1+/u~w?~. /2~ 
- --·-- -- . ----··-·------ --~-- -- ---------···----- --------·----- ------------------------------------

Print Name: Walter S. Rados 

Title: Co-Pr~sid~nt 

Date: 
1
1- / v--·/ ~ 

City of San Diego License No.: 8"-0I }000'1Z-'/ 

State Contractor's License No.: lJ\84452 A. B 

DEPARTMENT OF INDUSTRIAL RELATIONS (DIR) REGISTRATION NUMBER: 100000781 It 
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CERTIFICATIONS AND FORMS 

The Bidder, by submitting its electronic bid, agrees to and certifies under penalty of 
perjury under the laws of the State of california, that the certifications, forms and 
affidavits submitted as part of this bid are true and correct. 

Pump Station 2 Power Reliability and Surge Protection 
Certifications and Forms (Rev. Aug. 2016) 
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Bidder's General Information 

To the City of San Diego: 

Pursuant to "Notice Inviting Bids", specifications, and requirements on file with the City Clerk, and 
subject to all provisions of the Charter and Ordinances of the City of San Diego and applicable laws 
and regulations of the United States and the State of California, the undersigned hereby proposes to 
furnish to the City of San Diego, complete at the prices stated herein, the items or services hereinafter 
mentioned. The undersigned further warrants that this bid is not made in the interest of, or on 
behalf of, any undisclosed person, partnership, company, association, organization, or corporation; 
that the bid is genuine and not collusive or sham; that the bidder has not directly or indirectly induced 
or solicited any other bidder to put in a false or sham bid, and has not directly or indirectly colluded, 
conspired, connived, or agreed with any bidder or anyone else to put in a sham bid, or that anyone 
shall refrain from bidding; that the bidder has not in any manner, directly or indirectly, sought by 
agreement, communication, or conference with anyone to fix the bid price of the bidder or any other 
bidder, or to fix any overhead, profit, or cost element of the bid price, or of that of any other bidder, 
or to secure any advantage against the public body awarding the contract of anyone interested in the 
proposed contract; that all statements contained in the bid are true; and, further, that the bidder has 
not, directly or indirectly, submitted his or her bid price or any breakdown thereof, or the contents 
thereof, or divulged information or data relative thereto, or paid, and will not pay, any fee to any 
corporation, partnership, company, association, organization, bid depository, or to any member or 
agent thereof to effectuate a collusive or sham bid. 

The undersigned bidder(s) further warrants that bidder(s) has thoroughly examined and 
understands the entire Contract Documents (plans and specifications) and the Bidding Documents 
therefore, and that by submitting said Bidding Documents as its bid proposal, bidder(s) 
acknowledges and is bound by the entire Contract Documents, including any addenda issued thereto, 
as such Contract Documents incorporated by reference in the Bidding Documents. 

Pump Station 2 Power Reliability and Surge Protection 
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NON-COLLUSION AFFIDAVIT TO BE EXECUTED BY BIDDER AND SUBMITTED 
WITH BID UNDER 23 UNITED STATES CODE 112 AND PUBLIC CONTRACT CODE 

7106 

State of California 

County of San Diego 

The bidder, being first duly sworn, deposes and says that he or she is authorized by the party making 

the foregoing bid that the bid is not made in the interest of, or on behalf of, any undisclosed person, 

partnership, company, association, organization, or corporation; that the bid is genuine and not 

collusive or sham; that the bidder has not directly or indirectly induced or solicited m1y other bidder 

to put in a false or sham bid, and has not directly or indirectly colluded, conspired, connived, or 

agreed with any bidder or anyone else to put in a sham bid, or that anyone shall refrain from bidding; 

that the bidder has not in any manner, directly or indirectly, sought by agreement, communication, 

or conference with anyone to fix the bid price of the bidder or any other bidder, or to fix any overhead, 

profit, or cost element of the bid price, or of that of any other bidder, or to secure any advantage 

against the public body awarding the contract of anyone interested in the proposed contract; that all 

statements contained in the bid are true; and further, that the bidder has not, directly or indirectly, 

submitted his or her bid price or any breakdown thereof, or the contents thereof, or divulged 

information or data relative thereto, or paid, and will not pay, any fee to any corporation, 

partnership, company association, organization, bid depository, or to any member or agent thereof 

to effectuate a collusive or sham bid. 

Pump Station 2 Power Reliability and Surge Protection 
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CONTRACTOR CERTIFICATION 

DRUG-FREEW"ORKPLACE 

I hereby certify that I am familiar with the requirements of San Diego City Council Policy No. 100-17 
regarding Drug-Free Workplace as outlined in the WHITEBOOK, Section 7-13.3, "Drug-Free 
Workplace", of the project specifications, and that; 

This company_has in place a drug-free workplace program that complies with said policy. I further 
certify that each subcontract agreement for this project contains language which indicates the 
subcontractor's agreement to abide by the provisions of subdivisions a) through c) of the policy as 
outlined. 

Pump Station 2 Power Reliability and Surge Protection 
Drug-Free Workplace (Rev. Aug. 2016) 
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CONTRACTOR CERTIFICATION 

AMERICAN WITH DISABILITIES ACT (ADA) COMPLIANCE CERTIFICATION 

I hereby certify that I am familiar with the requirements of San Diego City Council Policy No. 100-4 
regarding the American With Disabilities Act (ADA) outlined in the WHITEBOOK, Section 7-13.2, 
"California Building Code and California Code of Regulations Title 24 and American With Disabilities 
Act", of the project specifications, and thatj 

This company has in place workplace program that complies with said policy. I further certify that 
each subcontract agreement for this project contains language which indicates the subcontractor's 
agreement to abide by the provisions of the policy as outlined. 

Pump Station 2 Power Reliability and Surge Protection 
ADA Compliance Certification (Rev. Aug. 2016) 
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CONTRACTOR CERTIFICATION 

CONTRACTOR STANDARDS - PLEDGE OF COMPLIANCE 

I declare under penalty of perjury that I am authorized to make this certification on behalf of the 
company submitting this bid/proposal1 that as Contractor, I am familiar with the requirements of 
City of San Diego Municipal Code § 22.3004 regarding Contractor Standards as outlined in 
the WHITEBOOK, Section 7-13.4, ("Contractor Standards and Pledge of Compliance"), of the 
project specifications, and that Contractor has complied with those requirements. 

I further certify that each of the Contractor's subcontractors whose subcontracts are greater than 
$50,000 in value has completed a Pledge of Compliance attesting under penalty of perjury of having 
complied with City of San Diego Municipal Code § 22.3004. 

Pump Station 2 Power Reliability and Surge Protection 
Contractor Standards - Pledge of Compliance (Rev. Aug. 2016) 
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AFFIDAVIT OF DISPOSAL 

(To be submitted upon completion of Construction pursuant to the contracts Certificate 
of Completion) 

WHEREAS, on the DAY OF , 2 the 
undersigned entered into and executed a contract with the City of San Diego, a municipal corporation, 
for: 

(Name of Project or Task) 

as particularly described in said contract and identified as Bid No. ; SAP No. (WBS/IO/CC) 
___ ; and WHEREAS, the specification of said contract requires the Contractor to affirm that "all 
brush, trash, debris, and surplus materials resulting from this project have been disposed of in a 
legal manner"; and WHEREAS, said contract has been completed and all surplus materials disposed 
of: 

NOW, THEREFORE, in consideration of the final payment by the City of San Diego to said Contractor 
under the terms of said contract, the undersigned Contractor, does hereby affirm that all surplus 
materials as described in said contract have been disposed of at the following location(s) 

and that they have been disposed of according to all applicable laws and regulations. 

Dated this----- DAY OF--------- -----­

---------------Contractor 

by 

ATTEST: 

State of ____________ County of _________ _ 

On this DAY OF 2 __ , before the undersigned, a Notary Public in 
and for said County and State, duly commissioned and sworn, personally appeared ____ _ 
------------ known to me to be the Contractor 
named in the foregoing Release, and whose name is subscribed thereto, and acknowledged to me 
that said Contractor executed the said Release. 

Notary Public in and for said County and State 

Pump Station 2 Power Reliability and Surge Protection 
Affidavit of Disposal (Rev. Aug. 2016) 
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ELECTRONICALLY SUBMITTED FORMS 

THE FOLLOWING FORMS MUST BE SUBMITTED IN PDF 
FORMAT WITH BID SUBMISSION 

The following forms are to be completed by the bidder and submitted (uploaded) electronically with 
the bid in PlanetBids. 

A. BID BOND - See Instructions to Bidders, Bidders Guarantee of 
Good Faith (Bid Security) for further instructions 

B. CONTRACTOR'S CERTIFICATION OF PENDING ACTIONS 

C. EQUAL BENEFITS ORDINANCE - CERTIFICATION OF 
COMPLIANCE 

D. LOBBY PROHIBITION, CERTIFICATION AND DISCLOSURE 

Bids will not be accepted until ALL forms are submitted as part 
of the bid submittal 

Pump Station 2 Power Reliability and Surge Protection 
Electronically Submitted Forms (Rev. Aug. 2016) 
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BID BOND 

See Instructions to Bidders, Bidder Guarantee of Good Faith 
(Bid Security) 

KNOW ALL MEN BY THESE PRESENTS, 

That ___________ S_t_ev_e_P_. _R_a_d_o_s~, _II_1c_. ________ as Principal, and 

--------"T=r=a~v~el=e=r~s ~C~a=s~u=a=lty.,__a'-n_d~S~u~r_e_ty.,__C'-o_m_,.__p_a1~1V.,__o_f_A_m_e_ri_c_a ___ as surety, are 

held and firmly bound unto The City of San Diego hereinafter called 11 0WNER, 11 in the sum of 10% 

OF THE TOTAL BID AMOUNT for the payment of which sum, well and truly to be made, we bind 
ourselves, our heirs, executors, administrators, successors, and assigns, jointly and severally, firmly 
by these presents. 

WHEREAS, said Principal has submitted a Bid to said OWNER to perform the WORK required under 
the bidding schedule(s) of the OWNER's Contract Documents entitled 

Pump Station 2 Power Reliability and Surge Protection 

NOW THEREFORE, if said Principal is awarded a contract by said OWNER and, within the time and 
in the manner required in the "Notice Inviting Bids'.' enters into a written Agreement on the form of 
agreement bound with said Contract Documents, furnishes the required certificates of insurance, 
and furnishes the required Performance Bond and Payment Bond, then this obligation shall be null 
and void, otherwise it shall remain in full force and effect. In the event suit is brought upon this 
bond by said OWNER and OWNER prevails, said Surety shall pay all costs incurred by said OWNER in 
such suit, including a reasonable attorney's fee to be fixed by the court. 

SIGNED AND SEALED, this ------=2--"-l=st:;__ __ _ 
20 16 

____ S_t_ev_e_P_. _R_a_d_os_,_I_n_c. ___ (SEAL) 

By: __ _.,_,~=r:::...:n=c=-ip"--al+-).,,,,...'--I-PiL-~"fb"'"-·-=e----­

(Signature) 

aay of ___ O_c_t_ob_e_r __ _ 

Travelers Casualty and 
Surety Company of America (SEAL) 

(Surety) 

B~Gl:;r1fll{ ( Ul ,~' 
Heather Saltarelfi;Attorney-in-Fact 

(Signature) 

(SEAL AND NOTARIAL ACKNOWLEDGEMENT OF SURETY) 

Pump Station 2 Power Reliability and surge Protection 
Bid Bond (Rev. Aug. 2016) 
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CALIFORNIA ALL .. PURPOSE ACKNOWLEDGMENT CIVIL CODE§ 1189 
~~~~ru'ro~~~~~~~~~~~~~~ll.mi:l!.'l'.&1~ 

A notary public or other officer completing this certificate verifies only the identity of the individual who signed 
document to which this certificate Is attached, and not the truthfulness, accuracy, or validity of that document. 

State of California ) 

County of _, __ Ora~---- ) 

On OCT-2: I 201fi._ before me, ~,_. __ L_ek_im_!!;,~uu:...:t::otary Public 
Date 

personally appeared 

Here Insert Name and Title of the Officer 

Heather Saltar~ll..L__.-·----~-·-· 
Name(s) of Slgner(s) 

who proved to me on the basts of satisfactory evidence to be the person{~ whose name{w ls/m:N 
subscribed to the within Instrument and acknowledged to me that ba/she/tftEfy executed the same in 
hts/her/tboo' authorized capacity(~. and that by hls/her/tkoor signature(~ on the instrument the person(s), 
or the entity upon behalf of which the person(s.) acted, executed the instrument. 

Place Notary Seal Above 

I certify under PENAL TY OF PERJURY under the laws 
of the State of California that the foregoing paragraph 
is true and correct. 

WITNESS my hand and official seal. 

Signature_,-.. -· -~, ___ Iv 
Signature of Notary Public 

---------------OPTIONAL---------------
Though this section is optional, completing this information can deter alteration of the document or 

fraudulent reattachment of this form to an unintended document. 

Description of Attached Document 
Title or Type of Document: ---------- Document Date: -----·-
Number of Pages: ---· --· Slgner(s) Other Than Named Above: ______ , ___________ , __ 

Capacity(ies) Claimed by Signer(s) 
Signer's Name:---~---·--------
-,. Corporate Officer - Title(s): _____ , ___ _ 
·!Partner - C:J Limited I] General 
. , Individual ~.! Attorney in Fact 
·.; Trustee [j Guardian or Conservator 
J Other:-------------­
Signer Is Representing: 

Signer's Name: __ , ____ _ 
· . Corporate Officer - Title(s): ---·-~ 
i. ' Partner - [] Limited :' i General 
L.".:• Individual C1 Attorney In Fact 
i_j Trustee Cl Guardian or Conservator 

i'.' Other: --------·------­
Signer Is Representing: 

~~· ·~~'i 

©2014 National Notary Association• www.NatlonalNotary.org • 1-800-US NOTARY (1-800-876-6827) Item #5907 
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TRAVELERSJ 

WARNING: THIS POWER OF ATIORNEY IS INVALID WITHOUT THE RED BORDER 

POWER OF ATTORNEY 

Attorney-In Fact No. 

Farmington Casualty Company 
Fidelity and Guaranty Insurance Company 
Fidelity and Guaranty Insurance Underwriters, Inc. 
St. Paul Fire and Marine Insurance Company 
St. Paul Guardian Insurance Company 

230992 

St. Paul Mercury Insurance Company 
Travelers Casualty and Surety Company 
'fi·avelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

Certificate No. Q Q 6 9 5 9 2 Q 3 

KNOW ALL MEN BY THESE PRESENTS: That Farmington Casualty Company, St. Paul Fire and Marine Insurance Company, St. Paul Guardian Insurance 
Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers Casualty and Surety Company of America, and United States 
Fidelity and Guaranty Company are corporations duly organized under the Jaws of the State of Connecticut, that Fidelity and Guaranty Insurance Company is a 
c0111oration duly organized under the laws of the State of Iowa, and that Fidelity and Guaranty Insurance Underwriters, Inc., is a corporation duly organized under the 
laws of the State of Wisconsin (herein collectively called the "Companies"), and that the Companies do hereby make, constitute and appoint · 

Jeri Apodaca, Rhonda C. Abel, Kini Luu, Mike Parizino, Rachelle Rheault, James A. Schaller, Heather Saltarelli, Maria Guise, and T. Craig WiHiams 

of the City of Newport Beach , State of California , their true and lawful Attorney(s)-in-Fact, 
each in their separate capacity if more than one is named above, to sign, execute, seal and acknowledge any and all bonds, recognizances, conditional undertakings and 
other writings obligatory in the nature thereof on behalf of the Companies in their business of guaranteeing the fidelity of persons, guaranteeing the performance of 
contracts and executing or guaranteeing bonds and undertakings required or permitted in any actions or proceedings allowed by law. 

IN WITNESS WHEREOF, the Companies have caused this instrument to be signed and their corporate seals to be hereto affixed, this _____ 2_9_th ____ _ 
day of August 2016 

State of Connecticut 
City of Hartford ss. 

Farmington Casualty Company 
Fidelity and Guaranty Insurance Company 
Fidelity and Guaranty Insurance Underwriters, Inc. 
St. Pan! Fire and Marine Insurance Company 
St. Paul Guardian Insurance Company 

By: 

St. Paul Mercury Insurance Company 
'fi·avelers Casualty and Surety Company 
Travelers Casualty and Surety Company of America 
United States Fidelity and Guaranty Company 

Robert L. Raney, Senior Vice President 

On this the 29th day of August 2016, before me personally appeared Robert L. Raney, who acknowledged himself to 
be the Seniot Vice Presidef1t of Fm'mington Casualty Company, Fidelity and Guaranty Insurance Company, Fidelity and Guaranty Insurance Underwriters, Inc., St. Paul 
Fire and Marine Insurance Company, St. Paul Guardian Insurance Company, St. Paul Mercury Insurance Company, Travelers Casualty and Surety Company, Travelers 
Casualty and Surety Company of America, and United States Fidelity and Guaranty Company, and that he, as such, being authorized so to do, executed the foregoing 
instrument for the purposes therein contained by signing on behalf of the corporations by himself as a duly authorized officer. 

In Witness Whereof', I hereunto set my hand and official seal. 
My Commission expires the 30th day of June, 2021. 

58440-5-16 Printed in U.S.A. 

\.. Marie C. Tetreault, Notary Public 

WARNING: THIS POWER OF ATIORNEY IS INVALID WITHOUT THE RED BORDER 



CALIFORNIA ALL-PURPOSE ACKNOWLEDGMENT CIVIL CODE§ 1189 

A notary public or other officer completing this certificate verifies only the identity of the individual who signed the 
document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that document. 

State of California 

County of Orange 

On November 2 9, 2016 before me, __ S_an_dr_a_L_u_c_e_r_o_P_o~,_N_o_t_a_r~y_P_u_b_l_i_c ____ _ 

Date Here Insert Name and Title of the Officer 

personally appeared __________ W_a_l_t_e_r_S_._R_a_d_o_s ____________ _ 

Name(s) of Signer(s) 

who proved to me on the basis of satisfactory evidence to be the person(tj whose name(S}-is/are 
subscribed to the within instrument and acknowledged to me that he/-sho/tl 1ey executed the same in 
his/.Aefflheirauthorized capacity{tesr, and that by his/herltheirsignature(-sj on the instrument the person(st; 
or the entity upon behalf of which the person(sr acted, executed the instrument. 

SANDRA LUCERO PO 
Commission # 1999952 

~ ~ Notary Public • California I 
z ' Orange County :!: 
L •;.•,;Ml 80TT·;xg1~sj~nJ,}~1il 

Place Notary Seal Above 

I certify under PENAL TY OF PERJURY under the laws 
of the State of California that the foregoing paragraph 
is true and correct. 

WITNESS my hand and official seal. 
. ;f) 

Signature ~ J. ~ 
Signature of Notar/Public 

------------------------------OPTIONAL----------------------------~ 
Though this section is optional, completing this information can deter alteration of the document or 

fraudulent reattachment of this form to an unintended document. 

Description of Attached Document 
Title or Type of Document: _____________ Document Date: _______ _ 
Number of Pages: Signer(s) Other Than Named Above: ____________ _ 

Capacity(ies) Claimed by Signer(s) 
Signer's Name: ___________ _ Signer's Name: ____________ _ 
D Corporate Officer - Title(s): ______ _ D Corporate Officer - Title(s): ______ _ 
D Partner - D Limited D General D Partner - D Limited D General 
CJ Individual D Attorney in Fact D Individual D Attorney in Fact 
D Trustee D Guardian or Conservator D Trustee D Guardian or Conservat0r 
D Other: _____________ _ D Other: ______________ _ 
Signer Is Representing: _________ _ Signer Is Representing: -------~-

• 
©2014 National Notary Association • www.NationalNotary.org • 1-800-US NOTARY (1-800-876-6827) Item #5907 



CONTRAC'l'OR'S CERTIFICATION OF PENDING ACTIONS 

As part of its bid or proposal (Non-Price Proposal in the case of Design-Build contracts), the Bidder 
shall provide to the City a list of all instances within the past 10 years where a complaint was filed or 
pending against the Bidder in a legal or administrative proceeding alleging that Bidder discriminated 
against its employees, subcontractors, vendors or suppliers, and a description of the status or 
resolution of that complaint, including any remedial action taken. 

CHECK ONE BOX ONLY. 

D The undersigned certifies that within the past 10 years the Bidder has NOT been the 
subject of a complaint or pending action in a legal administrative proceeding alleging 
that Bidder· discriminated against its employees, subcontractors, vendors or 
suppliers. 

The undersigned certifies that within the past 10 years the Bidder has been the 
subject of a complaint or pending action in a legal administrative proceeding alleging 
that Bidder discriminated against its employees, subcontractors, vendors or 
suppliers. A description of the status or resolution of that complaint, including any 
remedial action taken and the applicable dates is as follows: 

~i5.'~e'% lll:i: '•?;'.(jj!~r./}f~·.::i.:,.~,-~~~·.,1:;, :pff{{i,,~'\' ,;,. 7 ;t~,tl?t"~:t;Wv)fl~'>,}.l'.ti~f\j·w!i~i;f'Y: irw;~ij~~,J~f~~r{ff;f,\i}t':- '- '-ffii~ ,.\W~lif.Til1fl ·1,04 1£(ffi,1f,;;,-,Vf,:,':, "~fi~·~;,·~rl:, ]?->;;.;t·,•·,., .. f,.}'U-.:,,"p~·.,b ,...i,}'-\f,if,}'i; [[(flu ~s''t.-.' r ~ i~ ·-~·i;f.. '\lt: •i1,L '~ ~fil1f@~,1~ ~]J ,«'tij 
'"'· "W\~i.1 ;;rt~,,_,.,. :, .11,,i\ft'.~$lf 111,1·h; lt,i::.,\;;,;.'.Y. 1m~r..rv.1im.~iiTumii,1,§.,.\--:<,1~ 

1
ir.,,. ·il;ij~1,,·"· ,.f ~,:f:_11ID~im,. :yr3', w1t~,·i,fwi@,ff,Oilii!ftJtr··"t·.. . ·, J1-1:i:1 

~&/~ 1. ij\bJ~f<~1t ~iCiil~jtJl~,,~~~~1lf~,ii1~!!1;:1~~l~~.::~:~L.ittll:1}l~5 !1. t1~!-J:Jt!~:i tkt:illl!\ti~i :::~.Jit~:?i~~rkr::.1:/)~/}W:il:.~fil!:::J 
Sacramento Cpnstructive Case No. Settle Confidential 07AS00620 prior to 

2/8/07 County Wrongftiili ' .. discharge 
' court settlement 

Discrimination & l: arassment act, on All allegations 
denied by 
.J}.e.f..er1,tl&B:E ER:ad-e-61-

STEVE P. RADOS, INC. Contractor Name:. ______________________________ _ 

Certified By Walter S. Rados Title _c_o_-_P_r_e_s_i_d_en_t __ _ 

~ .,a -= Date _10_/_2_7_/_2_0_16 ___ _ 

Signature 

USE ADDITIONAL FORMS AS NECESSARY 

Pump Station 2 Power Reliability and Surge Protection 
Contractor's Certification of Pending Actions (Rev. Aug. 2016) 
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EQUAL BENEFITS ORDINANCE 

CEllTJFICA'rION OP COMPLJANCI! 

For additional infornrntion, contact: 
CITY OPS.AN Dlll:GO 

EQUAi, BF:NEFITS PROGRAM 

202 C Street, MS 9A, S1tt1 Diego, CA 92101 

(;OMPANY INFOnMATION 
Company Name: S'l'EVJ~ RADOS INC. Contact Name: Mike t:i 

Company Address: . 2002 E •. MclPadden Ava. ~t e 200 ____ , .. _,, __ Contact: Phorttl:(71.i) 835-4612 ··-··-· 
Santa Ana, CA 92705 Conr.actEm11ilh1 i 

The llqual Benefits Ort'U111tnce [I!BOJ requlrea tlw City to enter into contrncts only with contractm:s who cm:tlfy they will provide and 
maintain equal benefits as cfofined in SDMC §:1.2.1.302. for the duration of the contract. ·ro comply: 

• contractor shall offer equal. benefltn to employees wit:h spouses and employees with domcst:ic 1>111:tncrs. 
• Benefits Include healtli, tlentnl, vision lmmrance; pens.lo11/ 1fo1(k) phms; bereavement, Cam Uy, porental leave; discounts, chl!d 

carei travel/relocation expenstts; employee assistance progmmsi credit unlon membership; or any other benefit. 
• Any lnmeflt not offer an empl.oyee with a spouse, is not. required to be offered to ar1 employee with a domestic partnor. 

• Contractor shall post notice of firm's equal benefits poUcy in the workplace and notify employees at titnl! of hire and during 
open enrollment periods. · 

• Contractor shall nllow City access to records, when requested, to confirm compliance witb HBO !equirements. 
• contractor shalt submit EBO Certificotion of Com pita nee, signed under penalty of per Jury, prior to award of contract. 

N01'E: 'tltls summm.y ls pr.ov!dlld £or c1mv1.mtlmcu. !lull text of tlm rmo and RulGs Implementing the EBO nr11 mmllable at 
wwwsandlego.goV{a<l111i11fstratio11. 

CONTl!!\C'l10l\ EQUAL PENEFl'fS OIUllNANCE CER'l'lFICA'fION 
Please indicate your flrm1s compliance status with the arm. ·rite C:ity may request support.Ing documentation. 

Ill I affinn comj>liance with tlle EBO because my firm (contractor must~lmODi: reason): 

• Pt:ovldes equal be11t1fits to spouses and domestic partners. 
CJ Provides 110 l,enefl.ts 1:0 spouses or domestic: partners. 
CJ Has no employees, 
Cl Has collective bargaining agrcmmcnt(s) In place pl'lor to Ja11m1ry t, aou, that has not becm J:l!newed or 

expb:ed. 

D r request the City's approval. to pay affected employees a cash equlv11.l1mt h1 lieu of equal beneflts nnd verify my 
firm made a reasonable effort but is not able to provide equal benefits upon contract award. I agree to notify 
employees of the availability of a casl1 equivalent for bcmeftl:s available to spouses but not domestic partners and 
t:o co11tlnue to make evexy reasonable! effort: to extend all avail.able benefits to domestic partners. 

It is unlawful for any contractor to knowingly submit any false information to the City regarding equal benefits or cash equ.lvalent 
associated with the execution, award, amendment, or admlnlstratlon of any contract. (San Diego Mm1iclpal Code §2z.1~307(a)l 
Under penalty of perjury under laws of the State Clf CaUfomia1 I cortlfy the above infonnatlon Is true and correct. C furthex certify 
that my firm understands t11e requl.rernents of the Uqual Boueflts Ordinance and wlll 11rovlde and malnt:aln ftqmil benefits for the 
duration of the co11.tracl or pay a t:ash equivnlent H authorized y~~~~ 

. Wdti:.::. ~.!...~.doa~~ ... - ... -M,-·~··,,~---·--·· _.[.kSi_f{(.:!fL Q.,,. ·---·- 10(27 /JJ_ 
---·~11!.!LTI!~of SISJ~-·-·------·-'Sl mittu·e _____ ··-·-12!!~ 

Pump St,itlon 2 Power Reliability and Surge Protection 
Equal Benefits Ordinance Certification of Compliance (Rev.Aug. 2016) 
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LOBBY PROHIBITION, CER1'IFICATI0N AND DISCLOSURE 

In acknowledgment that funds received under this agreement have been provided pursuant to a Federal grant, 
recipient hereby recognizes the prohibitions against lobbying the Federal government with any of these funds. 
Recipient agrees that it shall comply with the laws set forth at 31 U.S.C. § 1352 (1989) and 24 C.F.R. part 87, to wit: 

A. Conditions on use of funds 

Recipient shall not expend any funds received pursuant to this agreement to pay any person to influence 
an officer or employee of Federal agency, a member of Congress, an officer or employee of Congress, or an 
employee of a member of Congress in connection with any of the following Covered Federal actions: 

(1) The awarding of any federal contract 
(2) The making of any Federal grant 
(3) The making of any Federal Loan 
(4) The entering into of any cooperative agreement 
(5) The extension, continuation, renewal, amendment, or modification of any Federal 

contract, grant, loan, or cooperative agreement. 

For purposes of defining the terms of this part of the agreement, the definitions set forth in 24 C.F.R. § 
87.105 are hereby adopted and incorporated herein by reference. 

B. Certification and Disclosure 

Each recipient at every tier under this agreement shall file a certification regarding lobbying, and a Disclosure 
Form-LLL, where required by 24 C.F.R. § 87.110. The certification form and Disclosure Form-LLL are attached 
to this agreement. 

C. Certifications must be filed: 

(1) By any person upon each submission that initiates agency consideration for an award of 
a Federal contract, grant, or cooperative agreement exceeding $100,000, or a Federal 
loan or loan guarantee exceeding $150,000. 

(2) Upon receipt by any person of a Federal contract, grant, or cooperative agreement 
exceeding $100,000, or upon receipt of a Federal loan or loan guarantee exceeding 
$150,000. 

(3) By any person who requests or receives from a person referred to in subsections 1 and 2 
of this paragraph: 
a. A subcontract exceeding $100,000 at any tier under a Federal contract; 
b. A subgrant, contract or subcontract exceeding $100,000 at any tier under a Federal grant; 
c. A contract or subcontract exceeding $100,000 at any tier under a Federal loan exceeding 

$150,000; 
d. A contract or subcontract exceeding $100,000 at any tier under a Federal cooperative 

agreement. 

D. Disclosure Forms-LU, must be filed in every instance when a person applies for, requests, or receives 
Federal appropriations exceeding $100,000 pursuant to a contract, subcontract, grant, subgrant, loan, or 
cooperative agreement when such person has paid or expects to pay any sum, in cash or in kind, to influence or 
attempt to influence any officer or employee of an agency, a member of Congress, an officer or employee of 
Congress, or an employee of a member of Congress. Further, Disclosure Form-LLL must be filed by recipients at 
any tier at the end of each calendar quarter in which there occurs any evei1t that requires disclosure or materially 
affects information submitted in prior disclosures. Such events include: 

(1) 1. An increase of $25,000 in the amount paid or expected to be paid for influencing or 
attempting to influence a covered Federal action; 

(2) 2. A change in the person(s) influencing or attempting to influence a covered action; 
(3) 3, A change in the officer(s), employee(s), or member(s) contacted to influence a 

covered action. 

All disclosure Forms-LLL, but not certifications, shall be forwarded from tier to tier until received by 
the principal recipient, which in turn will file them with the appropriate Federal agency. 

Pump Station 2 Power Reliability and Surge Protection 1256 I Page 
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INSTRUCTIONS FOR COMPLE'l'ION OF SF-LLL, DISCLOSURE OF LOBBYING ACTIVITIES 

'!'his disclosure form shall be completed by the reporting entity, whether subawardee or prime Federal recipient, 
at the initiation or receipt of a covered Federal action, or a material change to a previous filing, pursuant to title 
31 U.S.C. section 1352. The filing of a form is required for each payment or agreement to make payment to any 
lobbying entity for influencing or attempting to influence an officer or employee of any agency, a Member of 
Congress, an officer or employee of Congress, or an employee of a Member of Congress in connection with a 
covered Federal action. Use the SF-LLLA Continuation Sheet for additional information if the space on the form 
is inadequate. Complete all items that apply for both the initial filing and material change report. Refer to the 
implementing guidance published by the Office of Management and Budget for additional information. 

1. Identify the type of covered Federal action for which lobbying activity is and/or has been secured to 
influence the outcome of a covered Federal action. 

2. Identify the status of the covered Federal action. 
3, Identify the appropriate classification of this report. If this is a follow up report caused by a material change 

to the information previously reported, enter the year and quarter in which the change occurred. Enter the 
date of the last previously submitted report by this reporting entity for this covered Federal action. 

4. Enter the full name, address, city, State and zip code of the reporting entity. Include Congressional District, If 
known. Check the appropriate classification of the reporting entity that designates if it is, or expects to be, a 
prime or subaward recipient. Identify the tier of the subawardee, e.g., the first subawardee of the prime is the 1st 
tier. Subawards include but are not limited to subcontracts, subgrants and contract awards under grants. 

5, If the organization filing there port in item!~ checks "Subawardee," then enter the full name, address, city, 
State and zip code of the prime Federal recipient. Include Congressional District, if known. 

6. Enter the name of the Federal agency making the award or loan commitment. Include at least one 
organizational level below agency name, if known. For example, Department of Transportation, United States 
Coast Guard. 

7. Enter the Federal program name or description for the covered Federal action (iteml). If known, enter the full 
Catalog of Federal Domestic Assistance (CFDA) number for grants, cooperative agreements, loans, and loan 
commitments. 

8. Enter the most appropriate Federal identifying number available for the Federal action identified in item 1 
(e.g., Request for Proposal (RFP) number; Invitation for Bid (IFB) number; grant announcement number; the 
contract, gi;ant, or loan award number; the application/proposal control number assigned by the Federal 
agency). Include prefixes, e.g., "RFP-DE-90-001." 

9. For a covered Federal action where there has been an award or loan commitment by the Federal agency, enter 
the Federal amount of the award/loan commitment for the prime entity identified in item 4 or 5. 

10. (a) Enter the full name, address, city, State and zip code of the lobbying entity engaged by the reporting entity 
identified in item 4 to influence the covered Federal action. 
(b) Enter the full names of the individual(s) performing services, and include full address if different from 10 
(a). Enter Last Name, First Name, and Middle Initial (MI). 

11. Enter the amount of compensation paid or reasonably expected to be paid by the reporting entity (item4) to the 
lobbying entity (item10 ). Indicate whether the payment has been made (actual) or will be made (planned). Check 
all boxes that apply. If this is a material change report, enter the cumulative amount of payment made or planned 
tobe made. 

12. Check the appropriate box( es). Check all boxes that apply. If payment is made through an in-kind contribution, 
specify the nature and value of the in-kind payment. 

13. Check the appropriate box(es). Check all boxes that apply. If other, specify nature. 
14. Provide a specific and detailed description of the services that the lobbyist has performed, or will be expected 

to perform, and the date(s) of any services rendered. Include all preparatory and related activity, not just time 
spent in actual contact with Federal officials. Identify the Federal official(s) or employee(s) contacted or the 
officer(s), employee(s), or Member(s) of Congress that were contacted. 

15. Check whether or not a SF-LLLA Continuation Sheet(s) is attached. 

16. The certifying official shall sign and date the form, print his/her name, title, and teleptione number. 

According to the Paperwork Reduction Act, as amended, no persons are required to respond to a collection of 
info_rmation unless it displays a valid 0MB Control Number. 'I'he valid 0MB control number for this information 
collection is 0MB No. 0348-0046. Public reporting burden for this collection of information is estimated to average 
30 minutes per response, including time for reviewing Instructions, searching existing datasources, gathering and 
maintaining the data needed, and completing and reviewing the collection of information. Send comments 
regarding the burden estimate or any other aspect of this collection of information, including suggestions for 
reducing this burden, to the Office of Management and Budget, Paperwork Reduction Project (03!.8-0046), 
Washington, DC 20503. 
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DISCWSURE OF LOBBYING AC:TIVI'rIES Approved by 0MB 
Complete thls form to disclose lobbying act1vltles pursuant to 31 u.s.c. 1352 

(See raverse for ubUc burde1Ll!!.sclo,..,s_u1_·e ______________ _, 

1, Type of Fe,letal Action: 

D a. Contrnct 
N/A 

a. Grant 
b. Cooperative agreement 

:.t, status. of 11udernl Action: / 

C"J NA a. bld/offer/appllcatlon 
b, inltlnl award 
c. post-award 

3. Report 'fype: N/ A 
Cl n. lnlllal find.Ing 

b. 11rntorJ1!1 change 
For Mnl:erlal Chango Only 

c. Loan 
d. I.mm gmu:antGO 
e.1.oan lusurnnce 

year __ quarter __ _ 
date or last report.,. ___ _ 

N,\mc and Adclress 0£ Iteportlng Entity: 
D Prime D Subawardoo N / A 

5, If Reporting Bntlty lt1 No. 4 ls a Subnwardee, Entor Name am1 
Atldrass ofl1dnui: N / A 

Tier ______ ....., if known: 

Congrenslo1111I Dlstr!ct1 if fmow11: Congressional District, if known: 

6. l1c( era Department/Agency: 7 .. Federnl t1rogrm11 Name/Descript om 

N/A N/A 

CFDA Numbar, if applicable:-------

8. Federal Action Number, If known: 9. Award Amount, lf known: 
N/A $ N/A 

10. a. Name nnc1 A dress of Lobbying Bnt ty 
(if tmUvldunl, lnst name, first name, M) 

b. Im vidunls Pe:rfo1:mi11g Ser1.1lces {Including aildc!l.,s If d[fe1:ent 
from No. ma) 

N/A {last name, first name, MI): N / A 

(attach 0ontlnuatfon Shmit(s) Sl1··LLL4, if nmssmy) 

11, Amom1t of Payment ( checlc all thac apply) 13. 'l'ype of Pay_m_e_u_t _( c-h-ec-k-. 11-U-th_n_t_a_pp-ly-)--------1 
Cl actual Cl planned CJ a. retainer 

1:1 b. ono-tlmo lee 
.N/A 1:1 i;. commission 

1-12-.-Fo-,-,m-o""'f"'P-ayi-n-,1-11-t-(cl-1-oc_k_a""'ll-t-·h-at··n-v-p""!y-)------~i D cl. contlngcmt foe 

o a, cash 
N/ A C:I e. deforr.al 

o !. ()then spnclfy:_ 
l'.J b. in~klnd: specify: nature------Value _____ _ 

N/A 

14. Brinf Description of Se1,.vkes Pct~fonmid. or to be Perf11rn1!!ct and Date(s) of Service, Including oflicer(s), 
entployee(s), or M.ember(s), contacted, for Payment indicated in item 1:1: 

N/A 
(attnch Contlnuatltm Sheet s SlHJ,l.A I necttm 

15, Continuation Sheet(s) SF~U.I.A attached: t:l Yes Cl No 
i6. tnformatlon "'l•""'<d tlunugb !hi> fo:t mts•ullmnu,<l ll'f Ulle JI 1u,c. 11<<ilon !J!i'I. 1·1,t, Signature· 

dl;;dosum el lwl,yl1l'( ,tctMt1"'1 is n 100111daf "'1J't1l'L'!Mllon o! fad up;,n v,l>kh 1el!mu:e VIM i 

Print Natmi: 
ploo,d by tllu tk-r lll•ll'U wlu,n Qll• tn,111,dw11 """ mod• or ent.,ed b1to, 1111, d!,duww 1, 

n1<1>lml p1u'lw11 w lt uar. 135:i. 'l!lln lnfun11n1wn 1vOJ ht llll")l!l.'tl ro th• C.\mll'llhil ""'"" 
- mullnlly mid lilll I" avall,1\li• ~ 1illbltotmti<ctfu11. Acy Jl"!""1 who fllll• In nlu tho rc,itlrild Wa.:Lte·r S, Rados 

dlo:l<lilllm 111111/ b<1 wbJecUu ft clviJ Jll11liUfy .r not!eM !hatSro,OOOalldllol momt!w, Title: Co-Pre a:Ldent 
$lQl1pX1 l\Jr"""" st,:11 f..turn. 

Telephone No.; (7'itf) 835-'lf6i)bate: 10/27716 
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City of San Diego 
CITY CONTACT: Michelle Munoz. Contract Specialist, Email: MichelleM@sandiego.gov 

PHONE No. (619) 533-3482. Fax No. (619) 533-3633 

ADDENDUM 118" 

(~~; - Biddimg 
'-~--"/ FOR 

PUMP STATION 2 POWER RELIABILITY AND SURGE 
PROTECTION 

BID NO.: __________ ---=-K.::a....-1.:...:.7--'-1:...:.4=56:c....:-D=-=B=B=--=-3 --------
SAP NO. (WBS/10/CC): ______ --=-S-.....a.0"""'03a...;;1=2-----------

CLIENT DEPARTMENT: ______ ~2~0=12"--------------
COUNCIL DISTRICT: _______ -2 ____________ _ 
PROJECT TYPE: ________ .....;;B=P ____________ _ 

BID DUE DATE: 

2:00 PM 
DECEMBER 6, 2016 

CITY OF SAN DIEGO 
PUBLIC WORKS CONTRACTS 

1010 SECOND AVENUE, 14th FLOOR, MS 614C 
- - --- -- --- - - ----- ----- --- - - -sAf.rD1EGO;cA-92f01- - - - - - - - - - - - - - - - - -

''" •... , •. , ... ., ......... w. 
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ENGINEER OF WQRK 

The engineering Specifications and Special Provlslons contained herein have been prepared by or under 
the direction of the followlng Registered Engineer/Architect: 

Eric Lovering 11/15/2016 Seel: 

1) Registered Engineer Date 

Seal 

2) For City Engineer Date 
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A. CHANGES TO CONTRACT DOCUMENTS 

The following changes to the Contract Documents are hereby made effective as 
though originally issued with the bid package. Bidders are reminded that all previous 
requirements to this solicitation remain in full force and effect. 

B. BIDDER'S QUESTIONS 

Q1. Engine exhaust noise levels measured at any point on the roof top parapet is for a 
single engine operating without additional contributions from ambient noise 
sources, engine room transmission noise and other equipment operating when 
noise level is being measured. 

A1. Concur. 

Q2. Specification Section 16461 2.3 E states the motors shall include vibration 
monitoring. Please specify the type of vibration monitoring device including 
the location and mounting details. 

A2. Specification Section 16461,2.3,E.; also states to refer to the Contract 
Documents. Refer to Drawings 11-1 and 7E-11, which shows the 1/0 signals and 
power requirements for the vibration controller/monitoring device and the 
other associated devices/elements. See Section 13300 for the process and 
control strategy. Vibration monitoring device shall meet the process and 
control strategy, and the intent of the project/Contract Documents. 

Q3. Specification Section 16461 2.3 F states the motors shall include shaft driven 
tachometer with pulse output. Please specify the tachometer volts/1000 rpm 
output required. 

A3. Refer to Drawings 11-1 and 1 E-2, which shows the 1/0 signals and requirements 
for the tachometer. The tachometer shall meet the process and control 
strategy, and intent of the project/Contract Documents. 

Q4. Specification Section 16461 2.5 B states bearings shall be plate type thrust 
bearings. Please specify the continuous and momentary thrust loads and 
direction. 

............................. . .............. ··-- " ....................... ., .... ,, ... , .... ~ 
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A4. Per Specification Section 16461,2.5,A.; "Bearings shall conform to specific needs of 
existing pumps." Contractor shall provide motor bearings that meet the 
specifications. Per previous project motor upgrade at pump No.3, the previous 
study used 16,000 lbs of continuous load. Enclosed for reference only is the 
November 1991 Study, SHAFrlNG NATURAL FREQUENCY ANALYSIS AND 
DEFLECTION CALCULATIONS. Even though the pump and shafts exist for pumps 
number 4 and 5, the Contractor shall still provide their own calculations supporting 
the installation of the new electric motors and show compliance with Section 01640 
Seismic Design of Equipment and Equipment Anchorage, Section 11005 Machine 
Alignment, Section 11020 Vibration and Critical Speed Limitations, and Section 
11175 Pumps, General for a complete and function system. Please refer to Item C 
Attachments, 2 of this Addendum. 

Q5. Drawing 6P-1 Note 39 states the mop sink shall be provided with an approved 
back flow prevention device. However, a mop sink is not shown in the Schedule 
of Fixtures on drawing 6P-2. Please confirm if a mop sink is to be installed 

AS. No, a mop sink is not to be installed. 

Q6. Please clarify if this Contract is subject to Section 7105 of the California Public 
Contract Code "Acts of God" statute which relieves the Contractor from the 
cost associated with damage caused by an earthquake exceeding 3.5 on the 

. Richter Scale in excess of 5% of the Contractor's bid. 

A6. Section 7105 of the CPCC applies. 

Q7. According to Spec Section 05120, Paragraph 2.2: the continuous inspection of 
structural steel welding in an off-site fabrication shop will be waived if the work is 
done in a shop certified by the International Code Council (ICC) or listed by the 
International Code Council Evaluation Services (ICC-ESR). a) Is City of Los Angeles 
certification acceptable in lieu of the ICC certification? b) Note #3 on Dwg S-2 under 
Special Inspection Notes: "Fabricator must be registered and approved by the City 
of San Diego, Development Services, for the fabrication of members and 
assemblies on the premises of the fabricators shop". See also the website from 
City of San Diego, document of Version 1996. Per para Ill. A 2, 2.1 and para IV A 2. 
Can AISC Certified Fabricators, but not a San Diego Registered Fabricator qualify for 
this based on the referenced sources? 

A7. a) No, City of Los Angeles certification is not acceptable in lieu of the ICC 
certification. 

b) Refer to City DSD Building newsletter 17-6 as stated. 

November 23, 2016 ADDENDUM "B" Page 4 of 101 
Pump Station 2 Power Reliability and Surge Protection 

.'\ 



,, Q8. Section 03331 1.6 F 1 states the following "After approval of color(s) per 
paragraph 1.5.E. of this section, prepare site-cast architectural concrete 
samples, cast vertically, approximately 24 by 24 by 9 inches of up to 4 different 
color options as selected by Architect". Paragraph 1.5 E of this same section is 
a Placement Schedule and does not apply to approval of colors. Please correct 
Paragraph 1.6 F 1 and tell us what the "approval of color" criteria is. 

AB. Concur, Section 03331, 1.6,F., 1. will be corrected to state "paragraph 1.5,F." 

Q9. Section 03331 1.6 F.3 requires a full concrete mock up that is 6' wide by 36'-0" 
tall. This is a substantial mock up and will require a large amount of space to 
build it and support it to withstand various loading criteria. (a) Please confirm 
that the Owner wants this mock up. (b) Will the Owner be providing a 
design for the foundation for this wall or should the Contractor add money to 
his estimate to design and build the foundation for the mock up? (c) Due to 
the tight access, where does the Owner want this located so as to not impact 
construction? 

A9. a) The Contractor shall provide the foundation of the mockup wall under 
the direction of the Contractor's licensed engineer. 

b) Same as in "a". 

c) The Contractor shall locate the mockup near the westerly portion of the 
site while meeting the access requirements of the site per drawings G-5. 

Q10. Section 03331 3.6 FINISHES GENERAL and 3.7 AS CAST FORMED SURFACES go 
over the surface finish requirements for cast in place concrete. Please provide 
a schedule as to where these finishes occur. 

A 1 O. See elevations, plans in architectural drawings for finishes requirement. 

Q11. Section 03331 2.5 c describes a "Custom Color as selected by Architect at no 
additional cost." Please supply a color in order for us to estimate the job. We 
have no way of estimating the price of a custom color without specific 
parameters. 

A 11. Any color may be selected by Architect. 
- -- - - -

- - - - - - -Q12. Section 05500 2.1 s:sfafesthat miscellaneou-s metalworko-f fabricated steel, 
which will be used in a corrosive environment or will be submerged shall be 
stainless steel. Please identify areas that you consider corrosive and there by 
requiring stainless steel fabrication. 

"""""'"""•••m'"''' 
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A 12. Refer to Section 16050, 1.9 for area designations that are considered corrosive 
locations. 

Q13. Section 05515 requires the contractor to provide a mock-up ladder. Can the 
contractor use one of the permanent ladders as the mock-up? 

A 13. Yes, Contractor is allowed to use one of the permanent ladders (new approved 
Contractor furnished) as the mock-up ladder. 

Q14. Please provide information for where the Contractor will be required to 
perform the work in Section 09800 3.14 TESTING FOR VOLATILE ORGANIC 
COMPOUNDS IN POTABLE WATER RESERVOIRS. Reference to this work cannot 
be found in the Contract plans. 

A14. Contractor shall not be required to perform the work in Section 09800,3.14 due 
to the work not applying to this project. 

Q15. Architectural drawing 6A-3 calls for SS perforated metal panels that appear to 
have a constant _bottom elevation. Structural drawing 65-5 detail B show a fixed 
distance of 4'-3 Yz" for the SS perforated metal panel. It is not possible to keep this 
fixed dimension as the walkway elevation varies therefore the dimension on 
detail _B/6S-5 will also vary. Please confirm this is true. 

A 15. Walkway elevations may vary. However the SS perforated metal panel are 
constant as shown on N6A-3. 

Q16. Detail 1 /65-5 calls for adhesive anchors installed into an existing CMU/CONC. 
Wall. Is the CMU wall grouted or hollow block? 

A 16. According to record drawings, the CMU wall's vertical cells are grouted. 

Q17. Drawing 7M-9 shows a 2' x 6' grill (Keyed Note 6) located on what appears to 
be the sound trap (duct silencer). This cannot be done. Where should this grill 
be installed? 

A 17. The Engineer will revise this drawing to relocate this grill to the horizontal run 
of the same duct and away from the duct silencer. 

Q18. Whitebook 2-11.1 requires a time lapse video robotic camera to be installed. 
Considering that the scope of work is primarily inside an existing building or 
will be behind 40'+ high walls of the new facility and that a single camera will 
not be able to capture much of the work over a 4 year period, is a camera per 
Whitebook 2-11.1 required? 
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A18. PerWhitebook 2-11.1 Remote Control Camera Inspection, "The camera(s) shall 
be operational during all hours and days when excavation, pipe installation, 
and backfill is taking place." and "The camera shall be installed at a location 
where most construction activity shall be captured and remain operational 
throughout the project.", so this camera system shall be required by the City 
from the Contractor. Contractor shall provide and install a minimum of 4 
cameras for the duration of this project to capture most construction activity 
and work progress, and selected locations shall be approved by the Engineer 
prior to installation per the Whitebook 2-11.1. 

Q19. Specification Section 07100 3.2 A states "Waterproofing coating shall be 
applied to the water side of walls and bottoms of channels or trenches or 
tanks/ vaults which are common with rooms, tunnels or galleries or trenches 
to be occupied by equipment, piping, conduit, or personnel." (a) What are you 
considering the "water side of walls"? (b) Are you referring to the outside of 
walls which are below grade? (c) Can you provide more specific details as to 
the exact locations of below grade waterproofing? The above referenced 
specification is very confusing as the majority of the items it states occur 
nowhere on'this project. 

A 19. a), b), c) - See drawing 7S-9, note 3 for clarification. 

Q20. The waterproofing system you require is a multi-stage application with the first 
stage being a cold fluid applied, single coat, high build, water-based polymer­
modified asphalt emulsion. This cannot be applied to the bottom of concrete 
slabs. Please provide an alternate below grade waterproofing system to be 
used for concrete slabs. 

A20. Concrete slabs-on-grade shall be underlain by a 6-in layer of clean sand or 
Class 2 Base and the slab shall also be underlain by a 12Mil visqueen moisture 
barrier. 

Q21. Supplementary Special Provision 6-8.3 Warranty requires Contractor to 
warrant the Work against all latent and patent defects for a period of 1 O years. 
Please clarify if this applies to equipment, normally warrantied by the 
manufacturer that is installed as part of the project. 

A21. Equipment installed by the contractor will fall under "materials" as mentioned 
,n-th1s section.- - - - - - - - - - - -- - - -- - -- -

Q22. a) Please advise the intended location for the generator resistance 
grounding devices. Was not able to find references on any of the project 
drawings showing engine room or electrical room . 

...................... "··"···"·"··············"··· .. 
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b) The cooling system and modifications to the existing heat exchangers are 
based on preliminary cooling system heat rejections and flows data. If 
the proposed g·as or diesel engines have significant increase or decrease 
in heat rejection. Will the engineer provided revised drawings and 
connection details, heat exchanger sizes and pumping requirements to 
the contractor so that proper cooling of the low temp and high temp 
circuits is provided? 

c) Per the specification Section 11000 ... J. Seismic Design: The seismic 
design of equipment shall be based on the horizontal peak round 
acceleration indicated in the Geotechnical Report or in accordance with 
California Building Code 201 O (CBC), whichever is greater. Unless 
otherwise indicated, Occupancy Category shall be Ill, and seismic design 
importance factors shall be I = 1.25, Ip= 1.5 ... 

The diesel generator set and switchgear can be provided with IBC 
certifications using appropriate seismic vibration isolators and 
anchoring. Gas engine generator sets in the size range specified are not 
available with IBC certification. They will be s.upplied with seismic rated 
spring type vibration isolators. This has been acceptable for other 
installations in southern California. 

Will this be acceptable for the gas engine generators for this project? 

A22. a) Refer to Drawing 7E-38, Mid-Level Power and Control Plan, for the 
location of the generator resistance grounding devices, which are labeled 
as HRG (high resistance grounding). 

b) Contractor shall bid the cooling system per plans and specifications. 

c) Seismic vibration isolators are acceptable, but they should meet I BC/CBC 
code requirements. 

Q23. Drawing 1S-1; This drawing shows additional reinforcing to be added to the 
existing framing under the pump motors that are to be replaced. During a site 
visit it appears that the frame is already reinforced as shown on detail N1 S-1 
(unable to confirm size of additional steel). Please confirm intent of the work 
as shown on 1 S-1: 

"" ' ...................... ~····--··· 

a. Are the current added steel members acceptable and the work shown on 
1 S-1 is not necessary? 
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b. Is the intent to remove the existing reinforcing steel members and 
replace as with the members shown on drawing N1S-1 

c. Considering the location of the site, are there any restrictions on the use 
of cranes including limit on boom elevation, required boom down times 
or any other limitations. 

A23. a) Contractor shall build electric motor support per plans and 
specifications. 

b) Contractor shall build electric motor support per plans and 
specifications. 

c) Contractor shall meet all applicable codes and FM requirements. 

Q24. a. P&ID 71-7 states that the Urea tanks are 2,500 gallons 
Specification 01025 states that we are supposed to first fill 3,000 gallons 
of Urea. Please clarify. 

b. 1500-2.5 cooling system: Does owner provide all required glycol for the 
new piping that require a water-glycol mixtures for cooling purposes. If 
so, please provide needed quantity. Generators will be filled. 

A24. a) The tank shall be 2,500 gallons and filled by the contractor. 

b) Contractor shall provide the engine-generator's water-glycol mixture for 
the cooling system. The mixture shall conform to the manufacturer's 
requirements (based on the heat loads presented in the contract 
documents.) and the quantity shall be adequate to completely fill the 
cooling loop piping system. 

Q25. 1) There are lots of miscellaneous items (switchgear, concrete barrier, 
crates, etc) near the trailers and within the project footprint that will need 
to be removed but are not addressed in the plans. Please confirm that 
these items will be removed by others and not part of this contract. 

A25. 

2) There are storage trailers and trash bins on the north side of the project 
that don't show to be removed. Please confirm these will be removed by 
others as they are within the footprint of the excavation. 

1 )_ari_d_ 2)_: C:o_f')_tr_a~~r s_h§II _rx_c:,v_i9e_ 6_Q d_ay_s'_notic_eJe>r Cjty_ to_ c9o_rdlnci_te_ wlth_ 
others to remove all items indicated. 

Q26. 1) Geotech Report section 5.1.11 calls for grout to be injected only one hole 
at a time. Grouting one location at a time is cost prohibitive. Please 
confirm multiple locations may be grouted at one time. 

····'"········"·····" .•••...... ., ..... ,,,.,. ............... . 
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2) Reference Geotech Report section 5.1.13: The allowable limits for 
movement of buildings, facilities or utilities are not provided. Please 
provide maximum allowable movement for building, facilities, or utilities. 

3) Contract Drawings sheet C-6 note 2 calls for the shoring to be "sheet pile" 
system. Does the Contractor have the option of using a different shoring 
system? 

A26. 1) We have no objections to the Contractor performing grouting at multiple 
locations concurrently. It must be noted, that grouting at multiple 
locations at the same time will increase the potential for damage to 
existing facilities/utilities in the vicinity of the proposed building. 

2) As soon as any movement effecting adjacent structures is detected, 
grouting at that location should be terminated. 

3) Yes, the Contractor has the option of using different shoring systems. 

Q27. Appendix D, Draft Guidelines and Specifications for Compaction Grouting, Section 
4.1.8 states, "Grout with compressive strength of less than 1,000 psi, after 28 days 
curing shall be considered unacceptable." We recommend the statement be 
removed or reduce the UCS strength to 500 psi. 

A27. We have no objections to the Contractor using 500 psi compressive strength 
grout. 

Q28. Appendix D, Draft Guidelines and Specifications for Compaction Grouting, 
Section 5.1.3 states, "Prior to driving the injection casings, initial probing to 
check the possible presence of buried utilities shall be performed by using air­
jetting techniques." Are other pot-holing methods allowed? 

A28. We have no objections to the Contractor using other potholing methods. 

Q29. Appendix D, Draft Guidelines and Specifications for Compaction Grouting, 
Section 5.1.8 states, "Compaction grouting shall be terminated at a depth of 
4 feet below the ground surface." Due to lack of overburden confinement, 
the top 5' - 8' are difficult to improve. Please consider revising the 
termination depth to 8 feet. 

A29. Provided the compaction grouting is performed prior to the excavation for 
the proposed building, we have no objections to increasing the termination 
depth to 8 feet below the existing ground surface . 

.. """'"'""""·······"····"''"''""'""""""""""'. 
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Q30. Appendix D, Draft Guidelines and Specifications for Compaction Grouting, 
Section 1.3 states, "The purpose of the work ... is to improve the soil density 
of the Bay Deposits underlying the proposed pad for the generator building 
to a minimum of 90% of the maximum dry density ... " Section 5.3.1 states, 
"Sufficient compaction grouting shall be performed to achieve an average 
corrected post-grouting stativ Cone Penetrometer Test (CPT) sounding tip 
resistance of not less than 120 tsf in the Bay Deposits." Please confirm the 
compaction grouting criteria. 

A30. Either criteria are acceptable. The CPT is anticipated to be the most efficient 
method of evaluating the post compaction grouting soil condition/bearing 
capacity at the project site. 

Q31. Appendix D, Draft Guidelines and Specifications for Compaction Grouting, 
Section 4.1.2 states, 

"The Subcontractor shall maintain the necessary testing apparatus for 
determining the grout slump, and perform adequate testing to insure quality 
control of the grout being utilized ... " Section 5.4.3 states, "The field inspector 
will perform slump test of grout and take measurements of grout mix 
quantities to verify the grouting contractor's grout mix." Please confirm that 
the field inspector will be performing slump test. 

A31. Both the Contractor and Construction Manager will perform independent 
slump tests of the grout. 

Q32. 1) Extent of Compaction Grouting: Plan Sheet C-6 states that compaction 
grouting should be performed "at minimum within the limits of 
excavation," the Draft Specification states that "confinement grouting 
shall be performed around the perimeter of the area" and the geotech 
report recommends "compaction grouting be extended to a lateral 
distance of 6 feet outside the building or pad perimeters." Please 
provide clarification regarding the required limits of compaction 
grouting in relation to the extent of excavation and location of sheet 
piles. 

""""""~·····" . 

2) Maximum Slump: Draft Specification for Compaction Grouting section 
4.1.1 requires grout mix with a slump of 1 inch or Jess. Grout mixes 
with slump up to 3 inches are commonly used for compaction grouting 

-- and- offer -improved- constructability-without -sacrificing quality- as 
compared to 1 inch slump mixes. Please consider increasing maximum 
allowable grout mix slump to 2 or 3 inches. 
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A32. 1) The method of construction is left to the Contractor. We assume that 
compaction grouting will be performed prior to the excavation. 
Therefore, it should not interfere with installation of the sheet piles. 

2) We have no objections to the Contractor using grout mix with 3-inch 
slump provided the subgrade can be compacted to the acceptance 
criteria. 

Q33. a) 11301, 2.6C states the primary tank is 4,000 gallons? For the 20,000 
tank. 

b) 11301, 2.6G will the diesel fuel tank ever be filled more than the 85% 
alarm signal? 

c) 11301 Are the day tanks required to meet all the testing required as 
specified by 2.13 A, B, C, D, and E? 

Please identify which are applicable, thank you. 

d) Please provide a specification for the manufacturer of the Urea tank. 
The space indicated on the drawings is a 4 foot diameter tank that will 
be approx. 26.5 feet tall. Code requires double containment. 

A33. a) This question is misquoting the specification which states "The primary 
tank shall be constructed of steel plate not less than 1 /4" for tanks with 
a total capacity over 4,000 gallons" which is applicable to 20,000 gal 
tank. 

b) The tank shall be provided with the alarm and float switch as indicated. 

c) Yes. Both the AST and the day tanks are considered protected tanks and 
must adhere to these specifications. 

Please identify which are applicable. 

d) The two tanks shall each hold 2,500 gal as indicated. The tank height 
shall be as required to accommodate the tank volume. The tank may be 
fabricated from steel or FRP so long as the following are satisfied: the 
tank's construction meets seismic codes and is seismically secure (this 
will dictate tank construction); the appropriate linings and coatings 
included for steel. Refer to seismic and coating specification sections 
within the bid documents. Contractor may use a manufacturer with 
proven experience in tank construction such as Belco, Snyder, Highland, 
or other. Double containment is not required in this application. 

Q34. a) Drawing D-1 shows the demolition of existing trailers in the Northwest corner 
of the jobsite. However, there were no trailers in this location during the site 
visit. Please clarify the demolition scope forth is area of the project. 
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b) In addition, there were miscellaneous materials and pallets located in this 
area. Please confirm that these items will be removed prior to Contractor 
starting the Work. 

A34. a) b) Contractor shall provide 60 days' notice for City to coordinate with others to 
remove items indicated. 

Q35. Can the temporary shoring be left in place and not removed upon completion of 
the project? 

A35. No, temporary shoring shall not be left in place and shall be removed upon 
completion of the project. 

Q36. Specification section 11000 - 7 2.2 GENERAL REQUIREMENTS 

A. Noise Level: When in operation, no piece of equipment shall exceed the 
OSHA noise level requirements for a one hour exposure. We have been 
informed by the generator manufacturers that this cannot be met with the 
current design of the building. They will be taking exception to this 
requirement. Is this acceptable to the engineer? 

A36. Yes, this is acceptable to the Engineer. 

Q37. Please provide the following for existing circuit breakers: 

Voltage, Current, MVA, Control Voltage, Manufacturers. 

A37. For the information requested for the existing circuit breakers, refer to Contract 
Drawing G-4, "Reference Documents (Volume V)", item #1; which documents the 
existing medium voltage switchgear submittal. 

Q38. Note 14 on 8M-1 mentions that all fuel and oil piping within trench is to be double 
contained (TYP.) however this note appears next to the JWSJWR,AWS, and AWR 
lines. Please confirm the mentioned Water Supply lines are not double contained. 

A38. That is correct, the AWS, AWR, JWS, JWR piping is not double-contained, 
however insulation is required at most locations. Please refer to specifications. 

Q39. Note 14 on 8M-1 mentions that all fuel and oil piping within trench is to be double 
contained (TYP.), however P&IDs 71-4, 71-5, 71-13, and 71-14 only make note of the 
outdoor trench pipe to be double contained. Please confirm whether or not ALL 
fuel and oil trench piping_ or only OUTDOOR fuel and oil trenclJ piping is to be 
double contained. 

A39. Fuel piping near the outdoor fuel tank (within the limits of the containment 
walls in that area) does not require double-containment. Piping in the trench 
immediately upon leaving the outdoor fuel containment area must be double 
contained until it is inside the building. 
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Q40. Note 14 on 8M-1 mentions that all fuel and oil piping within trench is to be 
double contained (TYP.), however there is no specification or detail for this 
double containment. Please provide specifications or details for the double 
containment. 

A40. Double containment piping shall be clear PVC such as GF-Contain-lt, or equal. 

Q41. The Specifications and Drawings fail to mention any leak detection for the 
double contained pipe. Please confirm if leak detection is required. 

A41. Leak detection is not required. 

Q42. Specification section 16461 medium voltage motors - 2250 Hp. Please provide 
the existing pump torque-speed load curve 

A42. See Contract Drawing G-13 for available pump motor information. 

Q43. Contract drawing 7M-2 general notes discuss the schematic nature of the engine 
exhaust piping system. It also states that the Contractor is expected to follow the 
general layout and overall intention of the design engineer. We will bid the 
drawings as shown and include all notations as applicable. If after the 
generator(s) are submitted for approval and the exhaust system must be revised 
to meet operational parameters and permits (for example, 30" exhaust pipe must 
change to 36" for the diesel generators), will these now required changes be at 
the risk of the contractor? 

A43. Contractor is responsible for a complete functional system that meets all plans 
and specifications. 

Q44. Can Myers be approved on the Medium Voltage gear lineup? (There is a 10-day 
minimum requirement before bid time and would like to have another manufacturer 
approved bythe Engineerforthis project). 

A44. Products shall meet the plans and specifications. 

Q45. The equipment list and drawing 71-1 O indicate expansion and air separator 
tanks 761, 762, 763, and 764. 

No other details or requirements have been provided. 

Please provide the type of tanks (bladder?), size, manufacturer, model, 
inside/outside coating required, pressure rating and mounting details. 

A45. Air-water separators shall include strainers, be fabricated by Taco or equal, 
and shall be of a make/model capable of servicing the cooling water loops. The 
separator shall be coated in accordance with the contract documents as 
required. Internal coatings shall be applied as necessary to ensure 
performance and corrosion resistance. 
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Q46. Contract drawing 71-1 O indicates two (2) water softener with 120v power as 
well as specification 13300 Instrumentation and Control, Appendix D -
Equipment tagging list. 

No other details or requirements have been provided. Please provide 
manufacturer, model, capacity, quality of water requirements, and physical 
location in the building. 

A46. The water softens are shown on drawing 8M-1. Water softeners, such as 
fabricated by Culligan or equal, shall be of a model and capacity sufficient to 
service the water cooling loops. 

Q47. Attachment E Supplementary Special Provisions 2-9.2.3 Payment states that 
for survey services Work shall be included in the lump sum bid item for "Survey 
Services". The bid items on Planet Bid do not currently include a bid item for 
Survey Services. Please confirm that a lump sum bid item for Survey Services 
will be included. 

A47. Lump bid item for Survey services has been added. Please refer to Item F, 
Additional C~anges, included in this Addendum. 

Q48. Specification 13300, Appendix A2, 9.1 states "In the CONTRACTOR's bid item in 
the schedule of values, a line item is reserved for the credit due back to the 
CITY in case the diesel engines can be permitted without the SCR systems and 
SDAPCD agrees to the CITY's condition." The bid items on Planet Bid do not 
currently include a bid item for a credit. Please clarify. 

A48. A bid item "DIESEL SCR SYSTEM", which will be a lump sum bid item, will be 
added to the "Bid Items" paragraph "M" in Section 01025 - Measurement and 
Payment, and on Planet Bid. Please refer to Item F, Additional Changes, 
included in this Addendum. 

Q49. Specifications 11500 Natural Gas Engine-Generator Set and 11501 Diesel Fuel 
Engine-Generator Set, in article 2.4.C of each specification, state "The noise as 
measured from anywhere along the perimeter of the parapet wall roofline 
shall not exceed 72 dBA. The engine and exhaust manufacture shall provide 
their anticipated noise levels of the exhaust stack, and if those levels are not 
anticipated to meet the noise requirements, then the Contractor shall provide 
an additional exhaust silencer as required to meet this requirement." Please 
confi(m that if an additional-exhaust silencer'is required it will be considered 
a change under Section 3 "Changes in Work". 

A49. Contractor shall meet specifications . 

.................... -........ ,, 
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QSO. 1) Specification 11000, 2.2 GENERAL REQUIREMENTS, B. Personal Hearing 
Protection states that "The WORK includes multiple sets of three pairs of 
high attenuation hearing protectors ... " 

How many sets of (3 pairs) is required? 

2) Contract drawing 7S-2 calls out for a davit crane with a 1,500 Lbs capacity 
model 571 BY. Specification 14600, HOISTS AND CANTILEVERJIB CRANES, 
GENERAL, 1.5 A, 1. States the jib crane is to be designed to lift the 
combined weight minimum 1,700 pounds with the boom horizontal and 
2,200 pounds with the boom at 45 degree from vertical. Model 571 BY 
does not meet spec, please clarify the requirement. 

A50. 1) Contractor shall provide a minimum of 6 sets of 3 pairs of high 
attenuation hearing protectors meeting the specification. 

2) Contract Drawing 7S-2 will be revised in the Conformed Set to remove 
capacity and manufacturer/series of davit crane called out. Drawing will 
only call out location of davit crane. Refer to Specification 14600 for davit 
crane requirements. 

Q51. 1) Medium Voltage New Switchgear #3. The gas engine-generator sets 
SDG&E/ISO Net Metering Cubicles will be 48 inches wide and not 36 
inches wide as shown on the plans. This will increase the overall lineup 
from 45 feet to 47 feet in length. 

' ' ' ' ,, ..... , .... o ••••• w 

Will the increased size of the switchgear be acceptable without increase 
in the size of the electrical room as currently shown? 

2) There would be additional metering cubicles (not shown on the current 
plans) for operating the diesel-engine generators in parallel with SDG&E. 
Provisions for future metering or expansion is not indicated on the 
drawings for the diesel engine(s) and SWG No. 3. 

Is it correct that there is no requirement at this time to provide any 
SDG&E/CA ISO net metering provisions for the diesel engine in the New 
SWG No. 37 

3) The following equipment is not currently available with IBC Seismic 
certification based on prior shake table testing. Additional cost to 
schedule testing or obtain approval is significant/prohibitive in that the 
manufacturers do not want to invest in the engineering and additional 
costs to obtain CA-IBC certification. Anchoring per seismic requirements 
will be provided. 

'"" ""'""""'""''"''""""""'"""•' m 
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• Gas-Engine Generator Sets 

• Exhaust Gas Systems, in this size range, including SCR, Oxidation 
Catalysts, Particulate Filter, Pumps and Blowers 

• High Resistance Grounding (Reactor) 

• Plate and Frame Heat Exchangers and Pumps 

a. Will non IBC equipment be acceptable for the items listed 
above? 

b. There are commercially available neutral grounding resistor 
assemblies, with IBC certification, that appear to be the size 
indicated in the plan drawings. Will this alternate protection 
scheme, if acceptable to the generator manufacturer/supplier, 
be allowed for the basis of bidding the project? 

A51. (1) · Switchgear #3 lineup shall be per plans and specifications. 

(2) Contractor shall bid project per plans and specifications. 

(3a) Contractor shall provide !BC Seismic certified equipment if there is an 
equal IBC Seismic certified equipment available. If there is no equal IBC 
Seismic certified equipment, then the Contractor shall be allowed to 
provide non-lBC Seismic certified equipment for the equipment listed 
above, but the equipment shall be seismic rated and provided/sized with 
certified structural calculations that meet the seismic requirements per 
the California Building Code and Specification 01640 - Seismic Design of 
Equipment and Anchorage. 

(3b) Contractor shall bid project per plans and specifications. 

Q52. Engine HT and LT cooling system expansion tanks are shown as wall mounted. 
CurrentASME rated bladder type expansion tanks are available in the required 
sizes and are intended to be floor mounted. These tanks can be supplied with 
seismic rated mounting feet intended for floor mounting. The current plans 
also indicate that the diesel engine HT and LT coolant pumps are floor 
mounted adjacent to the HT and LT plate and frame heat exchangers. Since 
the diesel engine-gensets are supplied with engine driven pumps there is 

- adequate space for- locating the -expansion tanks at floor level Which is 
preferred for servicing. 

.............................. . . .. .................. '"""" ... ~ ....... . 
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If space is available can both the gas engine and diesel engine HT and LT 
expansion tanks be located at ground level? This will provide a direct means 
of complying with seismic anchoring and is preferred for routine service and 
inspection. 

A52. Location of expansion tanks can be considered during the submittal process. 
Contractor shall bid the project per plans and specifications. 

Q53. 1) Reference section 02100-3.1.B. This paragraph states "Where existing 
utilities interfere with the WORK of this Section, the CITY'S 
CONSTRUCTION MANAGER shall be notified of interferences." Will any 
such conditions, if required to be rectified, be paid for out of the field 
order allowance fund? 

2) Reference section 02100-3.2.A.2. Please define "depth necessary" and 
"objectionable material". 

3) Reference section 02100-3.3.A. This paragraph states "Topsoil shall be 
salvaged and stored at a location which will not interfere with the 
WORK." a.) What is to be done with the Topsoil after construction is 
complete? b.) Is it to become the property of the City? c.) If there is 
nowhere to store it onsite, who will pay for the cost to store the material 
offsite and trucking if it is to be brought back to the site? 

4) Can the question cutoff be extended from today to Next Friday 
November 4th? Today was the last day for a site visit and the bid date 
is now December 6th. In the Solicitation states "Questions received less 
than 14 days prior to the date for openings of Bids may not be 
considered" 

5) Are the existing overhead cranes in diesel motor room and pump room 
available for contractors use? 

A53. 1) All field changes are per standard practices. 

2) Depth necessary is the excavation depth required to remove the 
objectionable material. Objectionable material is material that is 
interfering with the project. 

3a}, 3b), 3c) - Contractor shall properly dispose of any unused topsoil. Refer to 
Contract Drawing G-5, Keyed Notes in regards to areas that can be used 
for storage and staging purposes. Contractor is responsible for all storing 
and transporting of material to meet the plans and specifications. 

4) Last day for questions was October 28th . 

.................................. """""""""" '""""""····· 
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5) - Yes, the existing overhead cranes in the engine room and pump room will 
be available for Contractor's use for the installation of the Work if the 
following conditions/requirements are satisfied and agreed to by the 
Contractor. All costs shall be borne by the Contractor. 

1. Submit a written waiver of liability, signed by a senior manager of 
the Contractor, taking sole responsibility for the crane and any 
incidents that may occur while using the crane. Do not use the crane 
until the Engineer provides written acceptance of the waiver of 
liability. 

2. Keep a daily crane use log that clearly indicates time and frequency 
of use, including identification of the equipment moved by the 
crane. 

3. Repair the crane to the satisfaction of the Engineer in the event of 
a break-down during construction activities. If it is not possible to 
repair the crane, replace it In-kind at no additional cost to the City. 

4. Perform an annual inspection and load test by a certified overhead 
crane inspector at the completion of the Work. 

Q54. 1) Please confirm if Square D is acceptable and approved? Please see 
below: 

MV Distribution, 16300 - Westinghouse or equal 
LV Motor Control, 16480 - Westinghouse, GE, AB or equal 
LV VFD Spec, 16481 -ABB, AB, Eaton, GE, Siemens or equal 
MV VFD Spec, 16482 -ABB, AB, Eaton, GE, Siemens or equal 

2) Will other generator manufacturers (Cummins, Kohler, MTU, etc.) be 
accepted and approved? 

3) Is there any on-site material lay down area? 

4) Is there any on-site employee parking? 

A54. 1) The products shall meet the plans and specifications. 

2) The generator manufacturers shall meet the plans and specifications. 

3) Refer-to Contract Drawing G-5, Keyed Notes in regards to areas that can 
be used for on-site material lay down. 

4) Refer to Contract Drawing G-5, Keyed Notes in regards to areas that can 
be used for on-site employee parking. 

• •••••••• » ..... ,,, ....... ., ................................ ., ............. ... 
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Q55. Specification Section 16461 1.1A states the motor manufacturer shall take full 
responsibility of the existing pump shaft, re-analyze shaft dynamics and make 
appropriate couplings to the shaft per the standard requirements in Section 
11175 Pumps, General. 

All motor manufacturers have stated they will not take full responsibility for 
an existing pump shaft. 

Is it your intent to have the manufacturer responsible for ensuring the motors 
tie into the existing pump shaft, or to be responsible for the entire existing 
pump shaft? Please clarify the extent of responsibility the motor manufacturer 
has on the existing pump shaft. 

ASS. Enclosed for reference only is the November 1991 Study, SHAFTING NATURAL 
FREQUENCY ANALYSIS AND DEFLECTION CALCULATIONS. Even though the 
pump and shafts exist for pumps number 4 and 5, the Contractor shall still 
provide their own calculations supporting the installation of the new electric 
motors and show compliance with Section 01640 Seismic Design of Equipment 
and Equipment Anchorage, Section 11005 Machine Alignment, Section 11020 
Vibration and Critical Speed Limitations, and Section 11175 Pumps, General 
for a complete and functional system. Contractor shall examine the existing 
pumps #4 and #5 shafts and bring to the attention of the City if there are any 
issues with the shafts before 90 calendar days after the Notice to Proceed. 
After that time, the Contractor is responsible for the existing pump shafts and 
to meet the requirements of the plans and specifications. 

Q56. Please confirm if the Contractor will be permitted to use the overhead cranes· 
in the Pump Station No. 2 existing engine and pump motor rooms. 

A56. See response to A53, 5 of this Addendum. 

Q57. Drawing 7M-17 Detail 3 notes a change of material to 11/z"-W2, however there 
is no mention of W2 in the specifications or pipe schedule. Please provide 
specifications for W2. 

A57. Revise "W2" to read 11W1", material shall be SST as shown in the contract 
documents. No change in piping material is required except as specified for 
Hose Bibbs per specification 15400.2.13.E. 

Q58. Drawing 71-9 shows ball valves at the AHU points of connection for AWS and 
JWS lines, however Drawing 7M-9 does not include them. Please clarify if the 
ball valves are needed. 

A58. Equipment isolating ball valves as shown in 71-9 are required. 
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Q59. In Section 7 of Notice Inviting Bids, the subcontracting participation 
percentage goals for MBE's and WBE's are categorized by Construction, 
Supplies, Services and Equipment. Is it your intent for the Contractor to meet 
these subcontracting goal percentages per category, or as a whole? 

Are subcontracting participation goals for the Project of 5% MBE and 4% WBE 
sufficient as a whole regardless of category? 

A59. Please refer to the construction fair share objectives in the Notice Inviting Bids 
on page 5, Section 7.1, Item 1. 

Q60. In Section 5 - Certifications and Forms, page 1252 states that the following 
forms must be submitted in pdf format with bid submission: 

A. Bid Bond 
B. Contractor's Certification of Pending Actions 
C. Equal Benefits Ordinance - Certification of Compliance 
D. Lobby Prohibition, Certification and Disclosure 

Please specify if any additional forms are to be submitted with bid submission, 
and please provide a copy of additional forms if required. 

A60. Please refer to contract documents for required submittals at time of bid. 

Q61. 1) Noise level measurement for the exhaust stack(s) have not been defined. 
Manufacturer's published data showing noise level will be provided in the 
submittal for Engineer/ Consultant for information and review. 

Will additional measurement criteria be provided prior to bid deadline? 

2) The specified noise levels anywhere along the parapet wall is very 
general. Preliminary designs of the gas and diesel engine exhaust 
systems with after treatment indicate larger diameter pipe and 
component sizes than currently shown on the plan drawings without the 
addition of a supplemental silencer, if needed. 

Best information available is that the single engine exhaust stack noise 
levels will be at or above the 72 dbA levels specified. Operating multiple 
units or contributions from other noise sources will raise the noise levels. 
The proposed after-treatment components already impose the 
maximum full load back exhaust back pressure allowed by the 
manufacturer. Adding additional silencers may further increase all the 
component and piping size and require additional space or extension of 
the exhaust stacks to a higher elevation than indicated in the plan 
drawings. 

• •••••••• w • ., ••• ,., 
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a) Is there a location, such as a property line, other than the parapet 
wall that defines the maximum noise level? 

b) Has the Engineer/Consultant considered any alternative in 
mitigating the noise level? 

3). Engine room noise levels of 105 dB (OSHA 1 hour limit) will be exceeded 
by the operating equipment such as a single engine-generator set and 
possibly other equipment. Data on the equipment noise levels will be 
submitted for review by the Engineer/Consultant. 

Knowing that meeting this requirement would require redesigning 
and/or expanding the equipment space can the current requirements for 
proper High Noise placards and Hearing Protection Required be 
acceptable for the purpose of submitting a bid reflecting the equipment 
space(s) as indicated in the current plans and specifications. 

A61. 1) Contractor shall meet the requirements of the plans and specifications. 

2a) Contractor shall meet the requirements of the plans and specifications. 

2b) Per the plans and specifications, Contractor shall provide size silencers 
as required to meet the requirements of the plans and specifications. 

3) Yes, this is acceptable to the Engineer. 

C. ATTACHMENTS 

1. To Attachment D, Item 9, Wage Rates, pages 35 through 60, DELETE in its 
entirety and SUBSTITUTE with pages 40 through 66 of this Addendum. 

2. To Attachment D, ADD Shafting Natural Frequency Analysis and Deflection 
Calculations, pages 67 through 101 of this Addendum. 

D. TECHNICALS 

1. To Technicals, Contract Documents, Volume 01, Table of Contents, pages 104 
through 107, DELETE in its entirety and SUBSTITUTE with pages 34 through 39 
of this Addendum. 

2. To Section 01025, Measurement and Payment, pages 114 through 117, 
DELETE in its entirety and SUBSTITUTE with pages 29 through 33 of this 
Addendum. 
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3. To Section 13300, Instrumentation and Control, Part 1 General, Item 1.1, Sub­
item D, Page 662, DELETE in its entirety and REPLACE with All ELC 
programming and configuration shall be provided by the CITY. All network 
switch configurations shall be provided by the CITY. Any associated third party 
1/0 development hardware addressing shall be supplied by the vendor. 

4. To Section 13300, Instrumentation and Control, Part 2 Products, Item 2.1, Sub­
item A, New DCS No. 2 - Network Cabinet, Item 7, Page 674, DELETE in its 
entirety PC - Monitor (Shipped Loose) and REPLACE with Ovation Engineering 
Workstation (Shipped Loose). 

5. To APPENDIX A2, PROCESS AND CONTROL STRATEGIES AND DESIGN 
PHILOSOPHY, Section 13300, Instrumentation and Control, Item Process and 
Control Strategies, Page 701, ADD the following as the first paragraph: Upon 
approval of the product submittals the City's Resident Engineer shall arrange 
for a meeting between the stakeholders (Contractor, manufacture 
representatives, City Staff and the Engineer of Record) to discuss details of 
control strategies and equipment sequencing. The Engineer of Record shall 
subsequently refine and issue an amended Control Strategies document, 
according to which the electrical equipment under various operating 
conditions shall operate in local and remote modes. The DCS programming 
shall be based on this document. 

6. To Section 13400, Distributed Control system (DCS), Part 2 Products, Item 
2.14, Sub-item E, No. 12, Page 859, DELETE in its entirety and REPLACE with 
Remote Desktop from FIN and DIN. 

E. PLANS 

1. To Contract Plans, ADD Volume IIIA Contract Drawings (Drawing numbers 
38027-02-D, 38027-03-D, 38027-04-D, 38027-14-D, 38027-15-D, 38027-18-D, 
38027-19-D, 38027-45-D, 38027-46-D, 38027-60-D, 38027-81-D, 38027-86-D, 
38027-87-D, 38027-88-D, 38027-89-D, 38027-90-D, 38027-103-D 38027-105-D, 
38027-116-D, 38027-117-D, 38027-118-D, 38027-128-D, 38027-155-D, 38027-167-D, 
38027-169-D, 38027-229-D, 38027-242-D), New Sheets 38027-292-D (SW-1), 
38027-293-D (SW-2), 38027-222-D (6E-3), 38027-223-D (6E-4) located at the 
FTP References, ftp://ftp.sannet.gov/OUT /ECP I AEP /P2/ . 

••• » ................... , • " •• ,. .......................... "" '" .... ~ ............................... ~ •• ,. ...... . 

November 23, 2016 ADDENDUM "B" Page 23 of 101 
Pump Station 2 Power Reliability and Surge Protection 



2. To Volume IIIA Contract Drawings, Sheet 38027-02-D and 38027-127-D, the 
following changes are as follows: The northern stairs shall be 
removed from the Contractor's scope of work. This effects drawing 38027-
127-D, and is no longer required. Drawing 38027-127-D is removed from 
the scope of work, and 38027-02-D table of contents sheet 38027-127-D, 
the title is changed to, "(NOT USED)". 

3. To Volume IIIA Contract Drawings, Sheet 38027-03-D and 38037-14-D, the 
following changes are as follows: Keyed note 1 was moved to 
drawing 38037-14-D, DSD DEFERRED ITEMS GENERAL NOTES, note 5. In 
addition, the table of contents was expanded to include VOLUME IIIA, drawing 
sheets 38027-292-D and 38027-293-D PERMANENT BMP MAP FOR STANDARD 
PROJECTS. 

4. To Volume IIIA Contract Drawings, Sheet 38027-04-D: the f o II owing 
changes are as follows: The WATER POLLUTION CONTROL NOTES 
and the STORM WATER PROTECTION notes have been removed to not 
conflict with the Contractor's requirement to comply with the storm water 
requirements per the City's MS4 and Whitebook 2015 version. Project 
Managers information was revised to David Manela (619) 533-6682. The 
submittal date was revised to October 2016. 

5. To Volume IIIA Contract Drawings, Sheet 38027-14-D: the following 
changes are as follows: DSD DEFERRED ITEMS GENERAL NOTES, note 
5 and 6 is added to the scope of work. 

6. To Volume IIIA Contract Drawings, Sheet 38027-15-D: the fo II owing 
changes are as follows: Note 1 under the EMERGENCY RADIO 
COVERAGE was modified and the following requirement added, ''THE 
CONTRACTOR SHALL PERFORM AN EMERGENCY RADIO COVERAGE STUDY 
PER THE REQUIREMENTS OF DSD. IF UPON TESTING IT IS DETERMINED THE 
SITE DOES NOT MEET EMERGENCY RADIO COVERAGE REQUIREMENTS, THE 
CONTRACTOR SHALL ENGINEER AND BUILD A SYSTEM TO MEET SUCH 
REQUIREMENTS." A bid allowance item of $50.000 is added to the fee 
schedule (Section 01025 L. EMERGENCY RADIO COVERAGE ENGINEERING 
AND CONSTRUCTION) in the case the engineering and design of an 
emergency radio coverage system is required. The initial study shall be 
included in the Contractor's base bid under MISCELLANEOUS, bid items. See 

Section 01025, Measurement and Payment of this Addendum B. 
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7. To Volume IIIA Contract Drawings, Sheet 38027-18-D: the following 
changes are as follows: The following requirement was added to the 
end of the EROSION CONTROL AND CONSTRUCTION BMPs NARRATIVE, 
"THIS EROSION CONTROL PLAN/CONSTRUCTION BMP PLAN ARE REQUIRED 
ACCORDING TO COASTAL DEVELOPMENT PERMIT (CDP) NO. 6-14-1548. 
CONTRACTOR TO COMPLY WITH CDP NO. 6-14-1548 AND CURRENT MS4 
STORM WATER PERMIT REQUIREMENTS. CONTRACTOR SHALL SUBMIT THE 
SWPPP AND CONSTRUCTION BMP PLANS TO THE RESIDENT ENGINEER 
DURING PRE- CONSTRUCTION MEETINGFOR REVIEW/APPROVAL TO ENSURE 
MOST STRINGENT REQUIREMENTS ARE MET FOR THE APPLICABLE PERMITS." 

8. To Volume IIIA Contract Drawings, Sheet 38027-19-D: the following 
changes are as follows: Demolition requirement of the asphalt was 
shifted to the west 6.6' in front of the building to comply with Volume IIIA 
contract requirements. 

9. To Volume IIIA Contract Drawings, Sheet 38027-45-D: the following 
changes are as follows: The northern stairs shall be removed from 
the Contractor's scope of work. The plans and details have been modified to 
reflect this change. 

10. To Volume IIIA Contract Drawings, Sheet 38027-46-D: the following 
changes are as follows: The new pavement section (Detail 2/C-4) 
requirement of the asphalt was shifted to the west 6.6' in front of the 
building to comply with Volume IIIA contract requirements. 

11. To Volume IIIA Contract Drawings, Sheet38027-60-D: the fol I owing 
changes .are as follows: Detail F has been revised. 

12. To Volume IIIA Contract Drawings, Sheet 38027-81-D: the following 
changes are as follows: ADArequirementshavebeenclarified. 

13. To Volume IIIA Contract Drawings,38027-86-D: the following changes 
are as follows: The northern stairs shall be removed from the 
Contractor's scope of work. The plans and details have been modified to 
reflect this change. 

14. To Volume IIIA Contract Drawings, Sheet 38027-87-D: the following 
changes -are-as-follows: The northern stairsshall be-removed from 
the Contractor's scope of work. The plans and details have been modified to 
reflect this change. 
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15. To Volume IIIA Contract Drawings, Sheet 38027-88-D: the following 
changes are as follows: The northern stairs shall be removed from 
the Contractor's scope of work. The plans and details have been modified to 
reflect this change. 

16. To Volume IIIA Contract Drawings, Sheet 38027-89-D: the following 
changes are as follows: The northern stairs shall be removed from 
the Contractor's scope of work. The plans and details have been modified to 
reflect this change. 

17. To Volume IIIA Contract Drawings, Sheet 38027-90-D: the following 
changes are as follows: The northern stairs shall be removed from 
the Contractor's scope of work. The plans and details have been modified to 
reflect this change. 

18. To Volume IIIA Contract Drawings, Sheet 38027-103-D: the following 
changes are as follows: The drawingwasmodifiedtomatchVolume 
IIIA Contract Requirements. · 

19. To Volume IIIA Contract Drawings, Sheet 38027-105-D: the following 
changes are as follows: The drawingwasmodifiedtomatchVolume 
IIIA Contract Requirements. 

20. To Volume IIIA Contract Drawings, Sheet 38027-116-D: the following 
changes are as follows: The northern stairs shall be removed from 
the Contractor's scope of work. The plans and details have been modified to 
reflect this change. 

21. To Volume IIIA Contract Drawings, Sheet 38027-117-D: the following 
changes are as follows: The northern stairs shall be removed from 
the Contractor's scope of work. The plans and details have been modified to 
reflect this change. 

22. To Volume IIIA Contract Drawings, Sheet 38027-118-D: the following 
changes are as follows: Thenorthernstairsshallberemovedfromthe 
Contractor's scope of work. The plans and details have been modified to 
reflect this change. 

23. To Volume IIIA Contract Drawings, Sheet 38027-127-D: the following 
changes are as follows: Thenorthernstairsshallberemovedfromthe 
Contractor's scope of work. The plans and details have been modified to 
reflect this change. 

•••• •••••"••"•••»••••"""""""'"•'""""""""m,•«••••"• 
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24. To Volume IIIA Contract Drawings, Sheet 38027-155-D: the following 
changes are as follows: Note 11 was added, "THE R410A 
REFRIGERANT SHALL BE LESS THAN 30 LBS TO MEET DSD PERMIT 
REQUIREMENTS". 

25. To Volume IIIA Contract Drawings, Sheet 38027-167-D: the following 
changes are as follows: The registers mounted on the 90-degree 
silencer has been relocated to the horizontal run of duct. 

26. To Volume IIIA Contract Drawings, Sheet 38027-169-D: the following 
changes are as follows: Note2wasadded,"THER410AREFRIGERANT 
SHALL BE LESS THAN 30 LBS TO MEET DSD PERMIT REQUIREMENTS". 

27. To Volume IIIA Contract Drawings, Sheet 38027-229-D: the following 
changes are as follows: The lightsandthecorrespondinglightswitch 
forthe stairs on the north side of the building have been removed. 

28. To Volume IIIA Contract Drawings, Sheet 38027-242-D: the following 
changes are as follows: The quantity of lights on lighting panel, LP-
8, circuit 19, have been reduced from 1 Oto 7 lights to account for the three 
lights associated with the northern stair that were removed. 

29. ToVolumelllAContractDrawings,Sheetl-2:the following changes are 
as fo 11 ows: On left side of page in box, CHANGE "(N) PC/MONITOR", to "(N) 
OVATION ENGINEERING STATION" 

30. To Volume IIIA Contract Drawings, Sheet 38027-222-D (Title 24-1 ): DELETE in its 
entirety and REPLACE with the uploaded pages located at the FTP 
References, ftp://ftp.sannet.gov/OUT/ECP/AEP/P2/. 

31. To Volume IIIA Contract Drawings, Sheet38027-223-D (Title 24-1): DELETE in its 
entirety and REPLACE with the uploaded pages located at the FTP 
References, ftp://ftp.sannet.gov/OUT/ECP/AEP/P2/. 

·····""·········""'""'"' '"'"" ·······--··"" '" ·~-. 
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F. ADDITIONAL CHANGES 

The following are changes in the Line Items Tab in PlanetBids. 

For clarity where applicable, ADDITIONS, if any, have been Underlined and 
DELETIONS, if any, have been Stricken out. 

Section Item Item Description 
code 

Main Emergency radio 
Bid coverageMEngineering 

and Design (EOCP Ty~e 1} 
Main 237110 Diesel SCR systems 
Bid 
Main 541370 Survey Services 
Bid 

James Nagelvoort, Director 
Public Works Department 

Dated: November 23, 2016 
San Diego, California 

JN/JB/lji 
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UOM QTY Reference Unit 
Price 

AL 1 1025M3.3L 50000 

LS 1 1025-3.3M 

LS 1 2M9.2.3 
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SECTION 01025- MEASUREMENT AND PAYMENT 

PART 1 --GENERAL (Not Used) 

PART 2 -- MATERIALS 

2.1 GENERAL(MEASUREMEND 

A. Measurement for unit price quantities shall be based upon the appropriate bid 
item in the proposal. The actual quantity of measurement shall be as 
constructed by the Contractor in place in conformance with the Plans and 
Specifications. 

2.2 LINEARMEASUREMENTS 

A. Pipeline and related facility measurements shall be made horizontally along 
the centerline of the pipeline and related facilities through tees, bends, valves, 
fittings, and as shown on the Plans for its limits or as otherwise specified in the 
Special Technical Provisions. 

2.3 AREAMEASUREMENTS 

A. Measurement for bid items involving area units shall be based upon the 
surface area measured in acres, square yards, square feet, or as indicated in 
the bid item. 

2.4 VOLUME MEASUREMENTS 

A. Measurement for bid items involving volume units shall be based upon the 
volume measured in cubic yards, tons, or as indicated in the bid item. 

2.5 UNIT MEASUREMENTS 

A. Measurement for bid items involving units of the item shall be based upon 
the number of units counted as indicated in the bid item. 

2.6 LUMP SUM MEASUREMENT 

A. Lump sum items shall include all labor, delivery, materials, equipment and 
- testing services as required by these Specifications for the complete 
installation of the bid items described in this< Section. No separate payment 
shall be made for items not included by the Contractor in the total contract 
Bid Price as described in Part 3 herein. 
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PART 3-- EXECUTION 

3.1 GENERAL 

A. This section covers methods of measurement and payment for items of work 
under this Contract. The total Bid Price shall cover all work required by the 
Contract Documents. All costs in connection with the proper and successful 
completion of the work, including furnishing all materials, equipment, tools 
and incidentals; and performing all necessary labor and supervision to fully 
complete the work, shall be included in the unit (linear, area, volume) and lump 
sum prices bid. All work not specifically set forth as a pay item in the Bid 
Form shall be considered a subsidiary obligation of Contractor and all costs 
in connection therewith shall be included in the prices bid. 

3.2 ESTIMATEDQUANTITIES 

A. All estimated quantities stipulated in the Bid Form or other Contract 
Documents are approximate and are to be used only (a) as a basis for 
estimating the probable cost of the work and (b) for the purpose of comparing 
the bids submitted for the work. The actual amounts of work done and 
materials furnished under unit price items may differ from the estimated 
quantities. The basis of payment for work and materials will be the actual 
amount of work done and materials furnished. Contractor agrees that he will 
make no claim for damages, anticipated profits, or otherwise on account of 
any difference between the amounts of work actually performed and materials 
actually furnished and the estimated amounts therefor. 

3.3 BID ITEMS 

A. MOBILIZATION/DEMOBILIZATION - Lump Sum Bid Item shall include full 
compensation for mobilization and demobilization including and not limited to 
furnishing and installing, complete and in place all the necessary site 
preparatory work and operations, including those necessary for movement 
of personnel, equipment, supplies, and incidentals to the project site for the 
establishment and upkeep of temporary facilities, sanitary facilities, permits 
(unless otherwise specified in other Bid Items), traffic control plans, 
maintenance of project site including trash and litter pickup, offices, buildings, 
and other facilities necessary for work on the project, final project close-out and 
cleanup operations, including, but not limited to, those necessary for the 
removal of equipment, supplies, incidentals and debris from the project site, 
cleaning the streets and sidewalks of all soils and construction debris, record 
drawings, correction of deficiencies in the work, and for all other work required 
as indicated in the CONTRACT DOCUMENTS. 
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B. SHEETING AND SHORING - Lump Sum Bid Item shall full compensation for all 
equipment, materials, labor to install sheeting and shoring complete and 
in place as required in contract documents including but not limited to, 
meeting all OSHA requirements and as required for all construction operations 
including site improvements, yard piping, drainage piping, site improvements, 
protection of off-site properties, and preparation and approved sheeting and 
shoring plan, and any other work as required by the CONTRACT DOCUMENTS. 

C. CIVIL - SITE IMPROVEMENTS - Lump Sum Bid Item shall include full 
compensation for all equipment, materials, and labor to install the Civil - Site 
improvements complete and in place as indicated on plans and as required 
in CONTRACT DOCUMENTS. The Price for this Bid Item shall include all work 
related to Site Preparation, Storage & Staging, Clearing and Grubbing, Civil Site 
work demolition, Excavation and Shoring, Hauling soil offsite, Aggregate Base, 
crushed stone base, Finish Grading, Fine Grading for Over Excavation 
Subgrade, AC Paving Binder Course, Topping Course, Injection Grouting, and 
Site Drainage Improvements. 

D. STRUCTURAL - Lump Sum Bid Item shall include full compensation for all 
equipment, materials, and labor to install the Structural complete and in place 
as indicated on plans and as required in CONTRACT DOCUMENTS. The Price 
for this Bid Item shall include all work related to Loading/Unloading Rack 
Area, Generator Building: wall footings, generator pads & floor Slab- On­
Grade, Concrete pipe trench, Concrete walls, Concrete Corbels, Concrete 
Composite Roof Slab, Runway Beams for Bridge Crane Support, Roof Beams, 
Roof Metal Decking, and Steel Stairs. Electrical Building: Concrete Wall 
Footings, Equipment Pads and Floor Slab-on-Grade, Concrete walls, Concrete 
Elevated slab for Stairway Steps, Concrete Composite Roof Slab, Roof Beams, 
Roof Metal Decking, Steel Roofing Panels, Trench Cover, and Architectural 
Finishes. 

E. MECHANICAL - Lump Sum Bid Item shall include full compensation for all 
equipment, materials, and labor to install the Mechanical complete and in place 
as indicated on plans and as required in CONTRACT DOCUMENTS. The Price 
for this Bid Item shall include all work related to 
Mechanical/HVAC/Equipment Demolition, 4MW diesel generators including 
exhaust after treatment, 3MW natural gas engines including exhaust after 
treatment engines & blowers, Engine- Generator Manufacturers Project 
Management & Engineering, Engine-Generator Manufacturers Startup & 
Testing, Miscellaneous spare parts (engine/generators), Initial fill lube oil 
generator/engines reservoirs, Lube Oil Pump + Spare, 20,000 gal horizontal 
diesel fuel tank including Initial fill, 330 gal diesel fuel day tank including Initial 
fill, 3,000 gal lube oil tank (diesel gensets), 1,500 gal lube oil tank (natural gas 
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gensets), Initial fill lube oil tanks, 2,000 gal waste lube oil tanks, 3,000 gal Urea 
tank with Initial fill, Air Compressor, Air Receiver, Building AHU's, Ductwork, 
Sewage Heat Exchangers, Pumping, Piping, Valving, Catwalks, & 
Appurtenances, Main electrical Building AC Units, Control Room AC Units, 
Existing Engine Room Improvements/Demolition, and Fire Protection 
Sprinkler System. 

F. INSTRUMENTATION & CONTROL - Lump Sum Bid Item shall include full 
compensation for all equipment, materials, and labor to install the 
Instrumentation & Control complete and in place as indicated on plans and as 
required in CONTRACT DOCUMENTS. The Price for this Bid Item shall include 
all work related to EMERSON DCS Equipment (procurement/shipping/delivery 
and all other costs required to begin installation), DCS Panels Installation and 
Modifications, Commissioning Team, Field Instruments, Process Smoke and 
Fire Alarm System, PLC Modifications, and Fiber Optics to Power Generation 
Building. 

G. ELECTRICAL - Lump Sum Bid Item shall include full compensation for all 
equipment, materials, and labor to install the Electrical complete and in place 
as indicated on plans and as required in CONTRACT DOCUMENTS. The Price 
for this Bid Item shall include all work related to Electrical Demolition & 
Miscellaneous Modifications, 2,250 HP Electric Motors, Medium Voltage VFDs, 
Medium Voltage Switchgear No.3, Medium Voltage Switchgear No.1 & No.2 
Modifications, USS-1 Modifications and new Controller, Low Voltage Unit 
Substation, MCCs, UPSs' (Uninterruptible Power Supply), Load Bank, 
Lighting, Duct Banks, Cable & Conduit, SDG&E ISO Meters & Aux Meters, 
Miscellaneous Electrical. 

H. ARCHITECTURAL - Lump Sum Bid Item shall include full compensation for all 
equipment, materials, and labor to install the Architectural complete and in 
place as indicated on plans and as required in CONTRACT DOCUMENTS: The 
Price for this Bid Item shall include all work related to Misc. Metal Fabrication: 
Flashing, downspouts, gutter, and etc., Exterior lighting, Mechanical unit curbs, 
Splash blocks, Building Signage, Cage ladders, Guard Rails, Metal roofing at Fuel 
Tank Canopy, Restriping the parking lot and adding proper signage, Fire 
Extinguishers, Acoustical panels. 

I. FINAL OPERATIONS & MAINTENANCE (O&M) MANUALS - Lump Sum Bid Item 
shall include full compensation for all equipment, materials, and labor to 
complete all approvals of the O&M Manuals as indicated on plans and as 
required in CONTRACT DOCUMENTS. The Price for this Bid Item shall include 
all work related to Final acceptance and approvals of O&M Manuals as 
described in Section 13350 . 
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J. MISCELLANEOUS - Lump Sum Bid Item shall include full compensation for 
all equipment, materials, and labor to install the Miscellaneous complete and 
in place as indicated on plans and as required in CONTRACT DOCUMENTS. The 
Price for this Bid Item shall include all work related to the Area 6 Miscellaneous 
Modifications & ADA Improvements, Fuel Polishing System, 1 O Ton Bridge 
Cranes, Rollup Door, Decorative Fence, Motorized Access Gate, Doors, Roof 
Waterproofing, Painting and Coating, Water Conditioning, Relocation of 
conflicting fiber optic lines, emergency radio coverage testing requirements, 
and all remaining items per the CONTRACT DOCUMENTS. SDGE - NEW GAS 
SERVICE - Preset $1,000,000 budget by the CITY and is to pay SDG&E for the 
new gas service. This is a pass through cost to pay for CITY approved SDG&E 
invoices. The CONTRACTOR shall pass through the invoice with no markups 
allowed. 

K. EMERGENCY RADIO COVERAGE ENGINEERING AND CONSTRUCTION - Preset 
$50,000 budget by the CITY to pay for potential engineering and construction 
of emergency radio coverage if deemed necessary per the Contract 
Requirements. 

L. DIESEL SCR SYSTEMS - Lump Sum Bid Item shall full compensation for all 
equipment, materials, labor to install the diesel SCR systems per Section 
13300, Appendix A2, 9.1. 

** END OF SECTION** 

········--···»·~"''''" 
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9. WAGE RATES: This contract shall be subject to the following Davis-Bacon Wage Decisions: 

General Decision Number: CA160001 11/11/2016 CA1 

Superseded General Decision Number: CA20150001 

State: California 

Construction Types: Building, Heavy (Heavy and Dredging), 
Highway and Residential 

County: San Diego County in California. 

BUILDING CONSTRUCTION PROJECTS; DREDGING PROJECTS (does not 
include hopper dredge work); HEAVY CONSTRUCTION PROJECTS (does 

not include water well drilling); HIGHWAY CONSTRUCTION 
PROJECTS; RESIDENTIAL CONSTRUCTION PROJECTS (consisting of 
single family homes and apartments up to and including 4 

stories) 

Note: Under Executive Order (EO) 13658, an hourly minimum wage 
of $10.15 for calendar year 2016 applies to all contracts 

subject to the Davis-Bacon Act for which the solicitation was 
issued on or after January 1, 2015. If this contract is covered 

by the EO, the contractor must pay all workers in any 
classification listed on this wage determination at least 

$10.15 (or the applicable wage rate listed on this wage 
determination, if it is higher) for all hours spent performing 

on the contract in calendar year 2016. The EO minimum wage rate 
will be adjusted annually. Additional information on contractor 

requirements and worker protections under the EO is available 
at www.dol.gov/whd/govcontracts. 

Modification Number Publication Date 
0 01/08/2016 
1 02/12/2016 
2 02/19/2016 
3 02/26/2016 
4 03/04/2016 
5 03/18/2016 
6 07/01/2016 
7 07/08/2016 
8 07/22/2016 
9 08/12/2016 
10 08/26/2016 
11 09/16/2016 
12 10/21/2016 
13 11/11/2016 
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ASBE0005-002 07/04/2016 

Rates 

Asbestos Workers/Insulator 
(Includes the application of 
all insulating materials, 
protective coverings, 
coatings, and finishes to all 
types of mechanical systems) ..... $ 38.37 
Fire Stop Technician 
(Application of Firestopping 
Materials for wall openings 
and penetrations in walls, 
floors, ceilings and curtain 
walls) ........................... $ 26.15 

ASBE0005-004 07/04/2016 

Asbestos Removal 
worker/hazardous material 
handler (Includes 
preparation, wetting, 
stripping, removal, 
scrapping, vacuuming, bagging 
and disposing of all 
insulation materials from 
mechanical systems, whether 

Rates 

they contain asbestos or not) .... $ 18.38 

BOIL0092-003 10/01/2012 

Rates 

BOILERMAKER ...................... $ 41. 1 7 

BRCA0004-008 11/01/2015 

Rates 

BRICKLAYER; MARBLE SETTER ........ $ 34.44 

BRCA0018-004 06/01/2016 

Rates 

MARBLE FINISHER .................. $ 28.45 
TILE FINISHER .................... $ 24.53 
TILE LAYER ....................... $ 35.89 

BRCA0018-010 09/01/2013 

Rates 

TERRAZZO FINISHER ................ $ 26.59 
TERRAZZO WORKER/SETTER ........... $ 33.63 
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20.13 

17.31 

Fringes 

10.82 

Fringes 

28.27 

Fringes 

17.21 

Fringes 

11. 38 
4.19 
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Fringes 

10.34 
11.13 
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CARP0409-002 07/01/2008 

Rates 

Diver 
(1) Wet ..................... $ 663.68 
(2) Standby ................. $ 331.84 
(3) Tender .................. $ 323.84 
(4) Assistant Tender ........ $ 299.84 

Amounts in "Rates' column are per day 

CARP0409-008 08/01/2010 

Rates 

Modular Furniture Installer ...... $ 17.00 

CARP0547-001 07/01/2009 

CARPENTER 
(1) 
(2) 
(3) 
(4) 
(5) 

Bridge ................. $ 
Commercial Building .... $ 
Heavy & Highway ........ $ 
Residential Carpenter .. $ 
Residential 

Rates 

37.28 
32.30 
37.15 
25.84 

Insulation Installer ........ $ 18.00 
MILLWRIGHT ....................... $ 37.65 
PILEDRIVERMAN .................... $ 37.28 

CARP0547-002 07/01/2009 

Drywall 
(1) Work on wood framed 
construction of single 
family residences, 
apartments or condominiums 
under four stories 

Rates 

Drywall Installer/Lather ... $ 21.00 
Drywall Stocker/Scrapper ... $ 11.00 

(2) All other work 
Drywall Installer/Lather ... $ 27.35 
Drywall Stocker/Scrapper ... $ 11.00 

ELEC0569-001 08/31/2015 

Electricians (Tunnel Work) 
Cable Splicer ............... $ 
Electrician ................. $ 

Electricians: (All Other 
Work, Including 4 Stories 
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8.16 
10.58 
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6.67 
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Rates 

Residential) 
Cable Splicer ............... $ 41.75 
Electrician ................. $ 41.00 

ELEC0569-004 06/01/2015 

ELECTRICIAN (Sound & 
Communications Sound 

Rates 

Fringes 

13.38 
13.36 

Fringes 

Technician) ...................... $ 29.55 11.92 
SOUND TECHNICIAN: Terminating, operating and performing final 
check-out 

ELEC0569-005 06/06/2016 

Rates Fringes 

Sound & Communications 
Sound Technician ............ $ 30.22 12.21 

SOUND TECHNICIAN: Terminating, operating and performing 
final check-out 

ELEC0569-006 10/05/2015 

Work on street lighting; traffic signals; and underground 
systems and/or established easements outside of buildings 

Traffic signal, street light 
and underground work 

Rates 

Utility Technician #1 ....... $ 29.50 
Utility Technician #2 ....... $ 24.65 

STREET LIGHT & TRAFFIC SIGNAL WORK: 

Fringes 

8.31 
8.16 

UTILITY TECHNICIAN #1: Installation of street lights and 
traffic signals, including electrical circuitry, 
programmable controller, pedestal-mounted electrical meter 
enclosures and laying of pre-assembled cable in ducts. The 
layout of electrical systems and communication installation 
including proper position of trench depths, and radius at 
duct banks, location for manholes, street lights and 

- traffic signals. 

UTILITY TECHNICIAN #2: Distribution of material at jobsite, 
installation of underground ducts for electrical, 
telephone, cable TV land communication systems. The 
setting, leveling, grounding and racking of precast 
manholes, handholes and transformer pads. 

•••••••••••••••••rn••••• 
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ELEC0569-008 06/06/2016 

Rates 

ELECTRICIAN (Residential, 1-3 
Stories) ......................... $ 31.69 

ELEC1245-001 06/01/2015 

Rates 

LINE CONSTRUCTION 
(1) Lineman; Cable splicer .. $ 52.85 
(2) Equipment specialist 
(operates crawler 
tractors, commercial motor 
vehicles, backhoes, 
trenchers, cranes (50 tons 
and below), overhead & 

underground distribution 
line equipment) ........... $ 42.21 
(3) Groundman ............... $ 32.28 
( 4) Powderman ............... $ 4 7 . 19 

Fringes 

3%+6.61 

Fringes 

15.53 

14.32 
14.03 
14.60 

HOLIDAYS: New Year's Day, M.L. King Day, Memorial Day, 
Independence Day, Labor Day, Veterans Day, Thanksgiving Day 
and day after Thanksgiving, Christmas Day 

ELEV0018-001 01/01/2015 

Rates Fringes 

ELEVATOR MECHANIC ................ $ 49.90 28.38 

FOOTNOTE: 
PAID VACATION: Employer contributes 8% of regular hourly 
rate as vacation pay credit for employees with more than 5 
years of service, and 6% for 6 months to 5 years of service. 
PAID HOLIDAYS: New Years Day, Memorial Day, Independence Day, 
Labor Day, Veterans Day, Thanksgiving Day, Friday after 
Thanksgiving, and Christmas Day. 

ENGI0012-003 07/01/2016 

OPERATOR: 
(All Other 

GROUP 
GROUP 
GROUP 
GROUP 
GROUP 
GROUP 
GROUP 
GROUP 

Power Equipment 
Work) 

1 .................... $ 
2 .•••..•...•.•••••••• $ 
3 ••......•...••...••. $ 
4 .•......•.••••.••.•. $ 
5 ••.••••••....••••••• $ 
6 •..•.........••.•... $ 
8 •.....•.....••..•... $ 
9 ••..•••••.•••••••••• $ 

Rates 

39.95 
40.73 
41. 02 
42.51 
41. 86 
41. 83 
42.84 
42.19 
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Rates Fringes 

GROUP 10 .................... $ 42.96 23.35 
GROUP 11 .................... $ 42.31 23.35 
GROUP 12 .................... $ 43.13 23.35 
GROUP 13 .................... $ 43.23 23.35 
GROUP 14 .................... $ 43.26 23.35 
GROUP 15 .................... $ 43.34 23.35 
GROUP 16 .................... $ 43.46 23.35 
GROUP 1 7 .................... $ 43.63 23.35 
GROUP 18 .................... $ 43.73 23.35 
GROUP 19 .................... $ 43.84 23.35 
GROUP 20 .................... $ 43. 96 23.35 
GROUP 21 .................... $ 44.13 23.35 
GROUP 22 .................... $ 44.23 23.35 
GROUP 23 .................... $ 44.34 23.35 
GROUP 24 .................... $ 44.46 23.35 
GROUP 25 .................... $ 44.63 23.35 

OPERATOR: Power Equipment 
(Cranes, Piledri ving & 

Hoisting) 
GROUP 1 .................... $ 43.20 22.15 
GROUP 2 .................... $ 43.98 22.15 
GROUP 3 .................... $ 44.27 22.15 
GROUP 4 .................... $ 44.41 22.15 
GROUP 5 .................... $ 44.63 22.15 
GROUP 6 .................... $ 44.74 22.15 
GROUP 7 .................... $ 44.86 22.15 
GROUP 8 .................... $ 45.03 22.15 
GROUP 9 .................... $ 45.20 22.15 
GROUP 10 .................... $ 46.20 22.15 
GROUP 11 .................... $ 47.20 22.15 
GROUP 12 .................... $ 48.20 22.15 
GROUP 13 .................... $ 49.20 22.15 

OPERATOR: Power Equipment 
(Tunnel work) 

GROUP 1 .................... $ 41. 80 23.35 
GROUP 2 .................... $ 42.58 23.35 
GROUP 3 .................... $ 42.87 23.35 
GROUP 4 .................... $ 43.01 23.35 
GROUP 5 .................... $ 43.23 23.35 
GROUP 6 .•...•..•...•.••••.• $ 43.34 23.35 
GROUP 7 .................... $ 43.46 23.35 

PREMIUM PAY: 
$3.75 per hour shall be paid on all Power Equipment Operator 
work on the followng Military Bases: China Lake Naval 
Reserve, Vandenberg AFB, Point Arguello, Seely Naval Base, 
Fort Irwin, Nebo Annex Marine Base, Marine Corp Logistics 
Base Yermo, Edwards AFB, 29 Palms Marine Base and Camp 
Pendleton 

Workers required to suit up and work in a hazardous material 
environment: $2.00 per hour additional. Combination mixer 
and compressor operator on gunite work shall be classified 
as a concrete mobile mixer operator. 

SEE ZONE DEFINITIONS AFTER CLASSIFICATIONS 

"""'"""""""'"""''. 
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POWER EQUIPMENT OPERATORS CLASSIFICATIONS 

GROUP 1: Bargeman; Brakeman; Compressor operator; Ditch 
Witch, with seat or similar type equipment; Elevator 
operator-inside; Engineer Oiler; Forklift operator 
(includes loed, lull or similar types under 5 tons; 
Generator operator; Generator, pump or compressor plant 
operator; Pump operator; Signalman; switchman 

GROUP 2: Asphalt-rubber plant operator (nurse tank operator); 
Concrete mixer operator-skip type; Conveyor operator; 
Fireman; Forklift operator (includes loed, lull or similar 
types over 5 tons; Hydrostatic pump operator; oiler crusher 
(asphalt or concrete plant); Petromat laydown machine; PJU 
side dum jack; Screening and conveyor machine operator (or 
similar types); Skiploader (wheel type up to 3/4 yd. 
without attachment); Tar pot fireman; Temporary heating 
plant operator; Trenching machine oiler 

GROUP 3: Asphalt-rubber blend operator; Bobcat or similar 
type (Skid steer); Equipment greaser (rack); Ford Ferguson 
(with dragtype attachments); Helicopter radioman (ground); 
Stationary pipe wrapping and cleaning machine operator 

GROUP 4: Asphalt plant fireman; Backhoe operator (mini-max or 
similar type); Boring machine operator; Boxman or mixerman 
(asphalt or concrete); Chip spreading machine operator; 
Concrete cleaning decontamination.machine operator; 
Concrete Pump Operator (small portable); Drilling machine 
operator, small auger types (Texoma super economatic or 
similar types - Hughes 100 or 200 or similar types -
drilling depth of 30' maximum); Equipment greaser (grease 
truck); Guard rail post driver operator; Highline cableway 
signalman; Hydra-hammer-aero stamper; Micro Tunneling 
(above ground tunnel); Power concrete curing machine 
operator; Power concrete saw operator; Power-driven jumbo 
form setter operator; Power sweeper operator; Rock Wheel 
Saw/Trencher; Roller operator (compacting); Screed operator 
(asphalt or concrete); Trenching machine operator (up to 6 
ft.); Vacuum or much truck 

GROUP 5: Equipment Greaser (Grease Truck/Multi Shift). 

GROUP 6: Articulating material hauler; Asphalt plant 
engineer; Batch plant operator; Bit sharpener; Concrete 
joint machine operator (canal and similar type); Concrete 
planer operator; Dandy digger; Deck engine operator; 
Derrickman (oilfield type); Drilling machine operator, 
bucket or auger types (Calweld 100 bucket or similar types 
- Watson 1000 auger or similar types - Texoma 330, 500 or 
600 auger or similar types - drilling depth of 45' 
maximum); Drilling machine operator; Hydrographic seeder 
machine operator (straw, pulp or seed), Jackson track 
maintainer, or similar type; Kalamazoo Switch tamper, or 
similar type; Machine tool operator; Maginnis internal full 
slab vibrator, Mechanical berm, curb or gutter(concrete or 
asphalt); Mechanical finisher operator (concrete, 
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Clary-Johnson-Bidwell or similar); Micro tunnel system 
(below ground); Pavement breaker operator (truck mounted); 

Road oil mixing machine operator; Roller operator (asphalt 
or finish), rubber-tired earth moving equipment (single 
engine, up to and including 25 yds. struck); Self-propelled 
tar pipelining machine operator; Skiploader operator 
(crawler and wheel type, over 3/4 yd. and up to and 
including 1-1/2 yds.); Slip form pump operator (power 
driven hydraulic lifting device for concrete forms); 
Tractor operator-bulldozer, tamper-scraper (single engine, 
up to 100 h.p. flywheel and similar types, up to and 
including D-5 and similar types); Tugger hoist operator (1 
drum); Ultra high pressure waterjet cutting tool system 
operator; Vacuum blasting machine operator 

GROUP 8: Asphalt or concrete spreading operator (tamping or 
finishing); Asphalt paving machine operator (Barber Greene 
or similar type); Asphalt-rubber distribution operator; 
Backhoe operator (up to and including 3/4 yd.), small ford, 
Case or similar; Cast-in-place pipe laying machine 
operator; Combination mixer and compressor operator (gunite 
work); Compactor operator (self-propelled); Concrete mixer 
operator (paving); Crushing plant operator; Drill Doctor; 
Drilling machine operator, Bucket or auger types (Calweld 
150 bucket or similar types - Watson 1500, 2000 2500 auger 
or similar types - Texoma 700, 800 auger or similar types -
drilling depth of 60' maximum); Elevating grader operator; 
Grade checker; Gradall operator; Grouting machine operator; 
Heavy-duty repairman; Heavy equipment robotics operator; 
Kalamazoo balliste regulator or similar type; Kolman belt 
loader and similar type; Le Tourneau blob compactor or 
similar type; Loader operator (Athey, Euclid, Sierra and 
similar types); Mobark Chipper or similar; Ozzie padder or 
similar types; P.C. slot saw; Pneumatic concrete placing 
machine operator (Hackley-Presswell or similar type); 
Pumpcrete gun operator; Rock Drill or similar types; Rotary 
drill operator (excluding caisson type); Rubber-tired 
earth-moving equipment operator (single engine, 
caterpillar, Euclid, Athey Wagon and similar types with any 
and all attachments over 25 yds. up to and including 50 cu. 
yds. struck); Rubber-tired earth-moving equipment operator 
(multiple engine up to and including 25 yds. struck); 
Rubber-tired scraper operator (self-loading paddle wheel 
type-John Deere, 1040 and similar single unit); Self­
propelled curb and gutter machine operator; Shuttle buggy; 
Skiploader operator (crawler and wheel type over 1-1/2 yds. 
up to and including 6-1/2 yds.); Soil remediation plant 
operator; Surface heaters and planer operator; Tractor 
compressor drill combination operator; Tractor operator 
(any type larger than D-5 - 100 flywheel h.p. and over, or 
similar-bulldozer, tamper, scraper and push tractor single 
engine); Tractor operator (boom attachments), Traveling 
pipe wrapping, cleaning and bendng machine operator; 
Trenching machine operator (over 6 ft. depth capacity, 
manufacturer's rating); trenching Machine with Road Miner 
attachment (over 6 ft depth capacity): Ultra high pressure 
waterjet cutting tool system mechanic; Water pull 
(compaction) operator 

" ............. ,,,.~--······ 
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GROUP 9: Heavy Duty Repairman 

GROUP 10: Drilling machine operator, Bucket or auger types 
(Calweld 200 B bucket or similar types-Watson 3000 or 5000 
auger or similar types-Texoma 900 auger or similar 
types-drilling depth of 105' maximum); Dual drum mixer, 
dynamic compactor LDC350 (or similar types); Monorail 
locomotive operator (diesel, gas or electric); Motor 
patrol-blade operator (single engine); Multiple engine 
tractor operator (Euclid and similar type-except Quad 9 
cat.); Rubber-tired earth-moving equipment operator (single 
engine, over 50 yds. struck); Pneumatic pipe ramming tool 
and similar types; Prestressed wrapping machine operator; 
Rubber-tired earth-moving equipment operator (single 
engine, over 50 yds. struck); Rubber tired earth moving 
equipment operator (multiple engine, Euclid, caterpillar 
and similar over 25 yds. and up to 50 yds. struck), Tower 
crane repairman; Tractor loader operator (crawler and wheel 
type over 6-1/2 yds.); Woods mixer operator (and similar 
Pugmill equipment) 

GROUP 11: Heavy Duty Repairman - Welder Combination, Welder -
Certified. 

GROUP 12: Auto grader operator; Automatic slip form operator; 
Drilling machine operator, bucket or auger types (Calweld, 
auger 200 CA or similar types - Watson, auger 6000 or 
similar types - Hughes Super Duty, auger 200 or similar 
types - drilling depth of 175' maximum); Hoe ram or similar 
with compressor; Mass excavator operator less tha 750 cu. 
yards; Mechanical finishing machine operator; Mobile form 
traveler operator; Motor patrol operator (multi-engine); 
Pipe mobile machine operator; Rubber-tired earth- moving 
equipment operator (multiple engine, Euclid, Caterpillar 
and similar type, over 50 cu. yds. struck); Rubber-tired 
self- loading scraper operator (paddle-wheel-auger type 
self-loading - two (2) or more units) 

GROUP 13: Rubber-tired earth-moving equipment operator 
operating equipment with push-pull system (single engine, 
up to and including 25 yds. struck) 

GROUP 14: Canal liner operator; ·canal trimmer operator; 
Remote- control earth-moving equipment operator (operating 
a second piece of equipment: $1.00 per hour additional); 
Wheel excavator operator (over 750 cu. yds.) 

GROUP 15: Rubber-tired earth-moving equipment operator, 
operating equipment with push-pull system (single engine, 
Caterpillar, Euclid, Athey Wagon and similar types with any 
and all attachments over 25 yds. and up to and including 50 
yds. struck); Rubber-tired earth-moving equipment operator, 
operating equipment with push-pull system (multiple 
engine-up to and including 25 yds. struck) 

GROUP 16: Rubber-tired earth-moving equipment operator, 
operating equipment with push-pull system (single engine, 
over 50 yds. struck); Rubber-tired earth-moving equipment 
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operator, operating equipment with push-pull system 
(multiple engine, Euclid, Caterpillar and similar, over 25 
yds. and up to 50 yds. struck) 

GROUP 17: Rubber-tired earth-moving equipment operator, 
operating equipment with push-pull system (multiple engine, 
Euclid, Caterpillar and similar, over 50 cu. yds. struck); 
Tandem tractor operator (operating crawler type tractors in 
tandem - Quad 9 and similar type) 

GROUP 18: Rubber-tired earth-moving equipment operator, 
operating in tandem (scrapers, belly dumps and similar 
types in any combination, excluding compaction units -
single engine, up to and including 25 yds. struck) 

GROUP 19: Rotex concrete belt operator (or similar types); 
Rubber-tired earth-moving equipment operator, operating in 
tandem (scrapers, belly dumps and similar types in any 
combination, excluding compaction units - single engine, 
Caterpillar, Euclid, Athey Wagon and similar types with any 
and all attachments over 25 yds.and up to and including 50 
cu. yds. struck); Rubber-tired earth-moving equipment 
operator, operating in tandem (scrapers, belly dumps and 
similar types in any combination, excluding compaction 
units - multiple engine, up to and including 25 yds. struck) 

GROUP 20: Rubber-tired earth-moving equipment operator, 
operating in tandem (scrapers, belly dumps and similar 
types in any combination, excluding compaction units -
single engine, over 50 yds. struck); Rubber-tired 
earth-moving equipment operator, operating in tandem 
(scrapers, belly dumps, and similar types in any 
combination, excluding compaction units - multiple engine, 
Euclid, Caterpillar and similar, over 25 yds. and up to 50 
yds. struck) 

GROUP 21: Rubber-tired earth-moving equipment operator, 
operating in tandem (scrapers, belly dumps and similar 
types in any combination, excluding compaction units -
multiple engine, Euclid, Caterpillar and similar type, over 
50 cu. yds. struck) 

GROUP 22: Rubber-tired earth-moving equipment operator, 
operating equipment with the tandem push-pull system 
(single engine, up to and including 25 yds. struck) 

GROUP 23: Rubber-tired earth-moving equipment operator, 
operating equipment with the tandem push-pull system 
(single engine, Caterpillar, Euclid, Athey Wagon and 
similar types with any and all attadhments 6v~r 25 yds. and 
up to and including 50 yds. struck); Rubber-tired 
earth-moving equipment operator, operating with the tandem 
push-pull system (multiple engine, up to and including 25 
yds. struck) 

GROUP 24: Rubber-tired earth-moving equipment operator, 
operating equipment with the tandem push-pull system 
(single engine, over 50 yds. struck); Rubber-tired 
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earth-moving equipment operator, operating equipment with 
the tandem push-pull system (multiple engine, Euclid, 
Caterpillar and similar, over 25 yds. and up to 50 yds. 
struck) 

GROUP 25: Concrete pump operator-truck mounted; Rubber-tired 
earth-moving equipment operator, operating equipment with 
the tandem push-pull system (multiple engine, Euclid, 
Caterpillar and similar type, over 50 cu. yds. struck) 

CRANES, PILEDRIVING AND HOISTING EQUIPMENT CLASSIFICATIONS 

GROUP 1: Engineer oiler; Fork lift operator (includes loed, 
lull or similar types) 

GROUP 2: Truck crane oiler 

GROUP 3: A-frame or winch truck operator; Ross carrier 
operator (jobsite) 

GROUP 4: Bridge-type unloader and turntable operator; 
Helicopter hoist operator 

GROUP 5: Hydraulic boom truck; Stinger crane (Austin-Western 
or similar type); Tugger hoist operator (1 drum) 

GROUP 6: Bridge crane operator; Cretor crane operator; Hoist 
operator (Chicago boom and similar type); Lift mobile 
operator; Lift slab machine operator (Vagtborg and similar 
types); Material hoist and/or manlift operator; Polar 
gantry crane operator; Self Climbing scaffold (or similar 
type); Shovel, backhoe, dragline, clamshell operator (over 
3/4 yd. and up to 5 cu. yds. mrc); Tugger hoist operator 

GROUP 7: Pedestal crane operator; Shovel, backhoe, dragline, 
clamshell operator (over 5 cu. yds. mrc); Tower crane 
repair; Tugger hoist operator (3 drum) 

GROUP 8: Crane operator (up to and including 25 ton 
capacity); Crawler transporter operator; Derrick barge 
operator (up to and including 25 ton capacity); Hoist 
operator, stiff legs, Guy derrick or similar type (up to 
and including 25 ton capacity); Shovel, backhoe, dragline, 
clamshell operator (over 7 cu. yds., M.R.C.) 

GROUP 9: Crane operator (over 25 tons and up to and including 
50 tons mrc); Derrick barge operator (over 25 tons up to 
and including 50 tons mrc); Highline cableway operator; 
Hoist operator, stiff legs, Guy derrick or similar type 
(over 25 tons up to and including 50 tons mrc); K-crane 
operator; Polar crane operator; Self erecting tower crane 
operator maximum lifting capacity ten tons 

GROUP 10: Crane operator (over 50 tons and up to and 
including 100 tons mrc); Derrick barge operator (over 50 
tons up to and including 100 tons mrc); Hoist operator, 
stiff legs, Guy derrick or similar type (over 50 tons up to 
and including 100 tons mrc), Mobile tower crane operator 

November 23, 2016 ADDENDUM "B" 
Pump Station 2 Power Reliability and Surge Protection 

Page 50 of 101 



(over 50 tons, up to and including 100 tons M.R.C.); Tower 
crane operator and tower gantry 

GROUP 11: Crane operator (over 100 tons and up to and 
including 200 tons mrc); Derrick barge operator (over 100 
tons up to and including 200 tons mrc); Hoist operator, 
stiff legs, Guy derrick or similar type (over 100 tons up 
to and including 200 tons mrc); Mobile tower crane operator 
(over 100 tons up to and including 200 tons mrc) 

GROUP 12: Crane operator (over 200 tons up to and including 
300 tons mrc); Derrick barge operator (over 200 tons up to 
and including 300 tons mrc); Hoist operator, stiff legs, 
Guy derrick or similar type (over 200 tons, up to and 
including 300 tons mrc); Mobile tower crane operator (over 
200 tons, up to and including 300 tons mrc) 

GROUP 13: Crane operator (over 300 tons); Derrick barge 
operator (over 300 tons); Helicopter pilot; Hoist operator, 
stiff legs, Guy derrick or similar type (over 300 tons); 
Mobile tower crane operator (over 300 tons) 

TUNNEL CLASSIFICATIONS 

GROUP 1: Skiploader (wheel type up to 3/4 yd. without 
attachment) 

GROUP 2: Power-driven jumbo form setter operator 

GROUP 3: Dinkey locomotive or motorperson (up to and 
including 10 tons) 

GROUP 4: Bit sharpener; Equipment greaser (grease truck); 
Slip form pump operator (power-driven hydraulic lifting 
device for concrete forms); Tugger hoist operator (1 drum); 
Tunnel locomotive operator (over 10 and up to and including 
30 tons) 

GROUP 5: Backhoe operator (up to and including 3/4 yd.); 
Small Ford, case or similar; Drill doctor; Grouting machine 
operator; Heading shield operator; Heavy-duty repairperson; 
Loader operator (Athey, Euclid, Sierra and similar types); 
Mucking machine operator (1/4 yd., rubber-tired, rail or 
track type); Pneumatic concrete placing machine operator 
(Hackley-Presswell or similar type); Pneumatic heading 
shield (tunnel); Pumpcrete gun operator; Tractor compressor 
drill combination operator; Tugger hoist operator (2 drum); 
Tunnel locomotive operator (over 30 tons) 

GROUP 6: Heavy Duty Repairman 

GROUP 7: Tunnel mole boring machine operator 

ENGINEERS ZONES 

$1.00 additional per hour for all of IMPERIAL County and the 
portions of KERN, RIVERSIDE & SAN BERNARDINO Counties as 
defined below: 

""'""""""···--··········"""'"""""""""""' """'""'" 
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That area within the following Boundary: Begin in San 
Bernardino County, approximately 3 miles NE of the intersection 
of I-15 and the California State line at that point which is 
the NW corner of Section 1, T17N,m R14E, San Bernardino 
Meridian. Continue Win a straight line to that point which is 
the SW corner of the northwest quarter of Section 6, T27S, 
R42E, Mt. Oiablo Meridian. Continue North to the intersection 
with the Inyo County Boundary at that point which is the NE 
corner of the western half of the northern quarter of Section 
6, T25S, R42E, MOM. Continue W along the Inyo and San 
Bernardino County boundary until the intersection with Kern 
County, as that point which is the SE corner of Section 34, 
T24S, R40E, MOM. Continue W along the Inyo and Kern County 
boundary until the intersection with Tulare County, at that 
point which is the SW corner of the SE quarter of Section 32, 
T24S, R37E, MOM. Continue W along the Kern and Tulare County 
boundary, until that point which is the NW corner of T25S, 
R32E, MOM. Continue S following R32E lines to the NW corner of 
T31S, R32E, MOM. Continue W to the NW corner of T31S, R31E, 
MOM. Continue S to the SW corner of T32S, R31E, MDM. Continue 
W to SW corner of SE quarter of Section 34, T32S, R30E, MOM. 
Continue S to SW corner of TllN, R17W, SBM. Continue E along 
south boundary of TllN, SBM to SW corner of TllN, R7W, SBM. 
Continue S to SW corner of T9N, R7W, SBM. Continue E along 
south boundary of T9N, SBM to SW corner of T9N, RlE, SBM. 
Continues along west boundary of RlE, SMB to Riverside County 
line at the SW corner of TlS, RlE, SBM. Continue E along south 
boundary of Tls, SBM (Riverside County Line) to SW corner of 
TlS, RlOE, SBM. Continue S along west boundary of RlOE, SBM to 
Imperial County line at the SW corner of TBS, RlOE, SBM. 
Continue W along Imperial and Riverside county line to NW 
corner of T9S, R9E, SBM. Continues along the boundary between 
Imperial and San Diego Counties, along the west edge of R9E, 
SBM to the south boundary of Imperial County/California state 
line. Follow the California state line west to Arizona state 
line, then north to Nevada state line, then continuing NW back 
to start at the point which is the NW corner of Section 1, 
T17N, R14E, SBM 

$1.00 additional per hour for portions of SAN LUIS OBISPO, 
KERN, SANTA BARBARA & VENTURA as defined below: 

That area within the following Boundary: Begin approximately 5 
miles north of the community of Cholame, on the Monterey County 
and San Luis Obispo County boundary at the NW corner of T25S, 
R16E, Mt. Diablo Meridian. Continue south along the west side 
of R16E to the SW corner of T30S, R16E, MDM. Continue E to SW 
corner of T30S, R17E, MDM. Continue S to SW corner of T31S, 
R17E, MDM. Continue E to SW corner of T31S, R18E, MDM. 
Continue S along West side of R18E, MDM as it crosses into San 
Bernardino Meridian numbering area and becomes R30W. Follow 
the west side of R30W, SBM to the SW corner of T9N, R30W, SBM. 
Continue E along the south edge of T9N, SBM to the Santa 
Barbara County and Ventura County boundary at that point whch 
is the SW corner of Section 34.T9N, R24W, SBM, continue S along 
the Ventura County line to that point which is the SW corner of 
the SE quarter of Section 32, T7N, R24W, SBM. Continue E 
along the south edge of T7N, SBM to the SE corner to T7N, R21W, 

. -~·-··· .. 
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SBM. Continue N along East side of R21W, SBM to Ventura County 
and Kern County boundary at the NE corner of T8N, R21W. 
Continue W along the Ventura County and Kern County boundary to 
the SE corner of T9N, R21W. Continue North along the East edge 
of R21W, SBM to the NE corner of T12N, R21W, SBM. Continue 
west along the north edge of T12N, SBM to the SE corner of 
T32S., R21E, MDM. [Tl2N SBM is a think strip between TllN SBM 
and T32S MDM]. Continue North along the East side of R21E, MDM 
to the Kings County and Kern County border at the NE corner of 
T25S, R21E, MDM, continue West along the Kings County and Kern 
County Boundary until the intersection of San Luis Obispo 
county. Continue west along the Kings County and San Luis 
Obispo County boundary until the intersection with Monterey 
County. Continue West along the Monterey County and San Luis 
Obispo County boundary to the beginning point at the NW corner 
of T25S, Rl6E, MDM. 

$2.00 additional per hour for INYO and MONO Counties and the 
Northern portion of SAN BERNARDINO County as defined below: 

That area within the following Boundary: Begin at the 
intersection of the northern boundary of Mono County and the 
California state line at the point which is the center of 
Section 17, TlON, R22E, Mt. Diablo Meridian. Continue S then 
SE along the entire western boundary of Mono County, until it 
reaches Inyo County at the point which is the NE corner of the 
western half of the NW quarter of Section 2, T8S, R29E, MDM. 
Continue SSE along the entire western boundary of Inyo County, 
until the intersection with Kern County at the point which is 
the SW corner of the SE 1/4 of Section 32, T24S, R37E, MDM. 
Continue E along the Inyo and Kern County boundary until the 
intersection with San Bernardino County at that point which is 
the SE corner of section 34, T24S, R40E, MDM. Continue E along 
the Inyo and San Bernardino County boundary until the point 
which is the NE corner of the Western half of the NW quarter of 
section 6, T25S, R42E, MDM. Continue S to that point which is 
the SW corner of the NW quarter of Section 6, T27S, R42E, MDM. 
Continue E in a straight line to the California and Nevada 
state border at the point which is the NW corner of Section 1, 
T17N, Rl4E, San Bernardino Meridian. Then continue NW along 
the state line to the starting point, which is the center of 
Section 18, TlON, R22E, MDM. 

REMAINING AREA NOT DEFINED ABOVE RECIEVES BASE RATE 

ENGI0012-004 08/01/2015 

OPERATOR: Power Equipment 
(DREDGING) 

Rates 

(1) Leverman ................ $ 49.50 
(2) Dredge dozer ............ $ 43.53 
(3) Deckmate ................ $ 43.42 
(4) Winch operator (stern 

··--··'-••••'-•••>•-··"·· 
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Rates 

winch on dredge) ............ $ 42.87 
(5) Fireman-Oiler, 
Deckhand, Bargeman, 
Leveehand ................... $ 42. 33 
(6) Barge Mate .............. $ 42.94 

IRON0377-002 07/01/2016 

Rates 

Ironworkers: 
Fence Erector ............... $ 28.33 
Ornamental, Reinforcing 
and Structural .............. $ 34.75 

PREMIUM PAY: 

Fringes 

23.60 

23.60 
23.60 

Fringes 

20.64 

29.20 

$6.00 additional per hour at the following locations: 

China Lake Naval Test Station, Chocolate Mountains Naval 
Reserve-Niland, 
Edwards AFB, Fort Irwin Military Station, Fort Irwin Training 
Center-Goldstone, San Clemente Island, San Nicholas Island, 
Susanville Federal Prison, 29 Palms - Marine Corps, U.S. Marine 
Base - Barstow, U.S. Naval Air Facility - Sealey, Vandenberg AFB 

$4.00 additional per hour at the following locations: 

Army Defense Language Institute - Monterey, Fallon Air Base, 
Naval Post Graduate School - Monterey, Yermo Marine Corps 
Logistics Center 

$2.00 additional per hour at the following locations: 

Port Hueneme, Port Mugu, U.S. Coast Guard Station - Two Rock 

LAB00089-001 07/18/2016 

LABORER (BUILDING and all 
other Residential 
Construction) 

Rates 

Group 1 ..................... $ 29.42 
Group 2 ..................... $ 30.10 
Group 3 ..................... $ 30.81 
Group 4 ..................... $ 31.61 
Group 5 ..................... $ 33.54 

LABORER (RESIDENTIAL 
CONSTRUCTION - See definition 
below) 

(1) Laborer ................. $ 27.32 
(2) Cleanup, Landscape, 
Fencing (Chain Link & Wood).$ 26.03 

'"'"" ....... "' .... ~--······ "" .............. ., ...... ., ... , .. . 
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RESIDENTIAL DEFINITION: Wood or metal frame construction of 
single family residences, apartments and condominums -
excluding (a) projects that exceed three stories over a 
garage level, (b) any utility work such as telephone, gas, 
water, sewer and other utilities and (c) any fine grading 
work, utility work or paving work in the future street and 
public right-of-way; but including all rough grading work 
at. the job site behind the existing right of way 

LABORER CLASSIFICATIONS 

GROUP 1: Cleaning and handling of panel forms; Concrete 
Screeding for Rought Strike-off; Concrete, water curing; 
Demolition laborer; Flagman; Gas, oil and/or water pipeline 
laborer; General Laborer; General clean-up laborer; 
Landscape laborer; Jetting laborer; Temporary water and 
air lines laborer; Material hoseman (walls, slabs, floors 
and decks); Plugging, filling of Shee-bolt holes; Dry 
packing of concrete; Railroad maintenance, Repair Trackman 
and road beds, Streetcar and railroad construction trac 
laborers; Slip form raisers; Slurry seal crews (mixer 
operator, applicator operator, squeegee man, Shuttle man, 
top man), filling of cracks by any method on any surface; 
Tarman and mortar man; Tool crib or tool house laborer; 
Window cleaner; Wire Mesh puling-all concrete pouring 
operations 

GROUP 2: Asphalt Shoveler; Cement Dumper (on 1 yard or larger 
mixer and handling bulk cement); Cesspool digger and 
installer; Chucktender; Chute man, pouring concrete, the 
handling of the cute from ready mix trucks, such as walls, 
slabs, decks, floors, foundations, footings, curbs, gutters 
and sidewalks; Concrete curer-impervious membrane and form 
oiler; Cutting torch operator (demoliton); Guinea chaser; 
Headboard man-asphlt; Laborer, 
packing rod steel and pans; membrane vapor barrier installer; 
Power broom sweepers (small); Riiprap, stonepaver, placing 
stone or wet sacked concrete; Roto scraper and tiller; Tank 
sealer and cleaner; Tree climber, faller, chain saw 
operator, Pittsburgh Chipper and similar type brush 
shredders; Underground laborers, including caisson bellower 

GROUP 3: Buggymobile; Concrete cutting torch; Concrete 
cutting torch; Concrete pile cutter; Driller, jackhammer, 2 
1/2 feet drill steel or longer; Dri Pak-it machine; High 
sealer (including drilling of same); Hydro seeder and 
similar type; Impact wrench, mult-plate; Kettlemen, potmen 
and mean applying asphalt, lay-kold, creosote, line caustic 
and similar type materials (applying means applying, 
dipping-, brushing or handling of such materials for pipe 
wrapping and waterproofing); Operators of pneumatic, gas, 
electric tools, vibratring machines, pavement breakers, air 
blasting, come-along, and similar mechanical tools not 
separately classified herein; Pipelayers back up man 
coating, grouting, making of joints, sealing, caulking, 
diapering and inclduing rubber gasket joints, pointing and 
any and all other services; Rotary Scarifier or multiple 
head concrete chipping scaarifier; Steel header board man 

November 23, 2016 ADDENDUM "B" 
Pump Station 2 Power Reliability and Surge Protection 

Page 55 of 101 



and guideline setter; Tampers, Barko, Wacker and similar 
type; Trenching machine, handpropelled 

GROUP 4: Asphalt raker, luterman, ironer, apshalt dumpman and 
asphalt spreader boxes (all types); Concrete core cutter 
(walls, floors or ceilings), Grinder or sander; Concrete 
saw man; cutting walls or flat work, scoring old or new 
concrete; Cribber, shorer, lagging, sheeting and trench 
bracing, hand-guided lagging hammer; Laser beam in 
connection with laborer's work; Oversize concrete vibrator 
operator 70 pounds and over; Pipelayer performing all 
services in the laying, installation and all forms of 
connection of pipe from the point of receiving pipe in the 
ditch until completion of oepration, including any and all 
forms of tubular material, whether pipe, metallic or 
non-metallic, conduit, and any other stationary type of 
tubular device used for the conveying of any substance or 
element, whether water, sewage, solid, gas, air or other 
product whatsoever and without regard to the nature of 
material from which the tubular material is fabricated; No 
joint pipe and stripping of same; Prefabricated manhole 
installer; Sandblaster (nozzleman), Porta shot-blast, water 
blasting 

GROUP 5: Blasters Powderman-All work of loading holes, 
placing and blasting of all pwder and explosives of 
whatever type, regardless of method used for such loading 
and placing; Driller-all power drills, excluding 
jackhammer, whether core, diamond, wagon, track, multiple 
unit, and any and all other types of mechanical drills 
without regard to the form of motive power. 

LAB00089-002 11/01/2015 

Rates 

LABORER (MASON TENDER) ........... $ 29.12 

LAB00089-004 07/03/2016 

HEAVY AND HIGHWAY CONSTRUCTION 

Rates 

Laborers: 
Group 1 ..................... $ 30.54 
Group 2 ..................... $ 31.00 
Group 3 ..................... $ 31.41 
Group 4 ..................... $ 32.25 
Group 5 ..................... $ 3 6. 3 7 

LABORER CLASSIFICATIONS 

Fringes 

15.39 

Fringes 

19.73 
19.73 
19.73 
19.73 
19.73 

GROUP 1: Laborer: General or Construction Laborer, Landscape 
Laborer. Asphalt Rubber Material Loader. Boring Machine 
Tender (outside), Carpenter Laborer (cleaning, handling, 
oiling & blowing of panel forms and lumber), Concrete 

''" """''"'"""""''°""""'' 
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Laborer, Concrete Screeding for rough strike-off, Concrete 
water curing. Concrete Curb & Gutter laborer, Certified 
Confined Space Laborer, Demolition laborer & Cleaning of 
Brick and lumber,Expansion Joint Caulking; Environmental 
Remediation, Monitoring Well, Toxic waste and Geotechnical 
Drill tender, Fine Grader, Fire Watcher, Limbers, Brush 
Loader, Pilers and Debris Handlers. flagman. Gas Oil and 
Water Pipeline Laborer. Material Hoseman (slabs, walls, 
floors, decks); Plugging, filling of shee bolt holes; Dry 
packing of concrete and patching; Post Holer Digger 
(manual); Railroad maintenance, repair trackman, road beds; 
Rigging & signaling; Scaler, Slip-Form Raisers, Filling 
cracks on any surface, tool Crib or Tool House Laborer, 
Traffic control (signs, barriers, barricades, delineator, 
cones etc.), Window Cleaner 

GROUP 2: Asphalt abatement; Buggymobile; Cement dumper (on 1 
yd. or larger mixers and handling bulk cement); Concrete 
curer, impervious membrane and form oiler; Chute man, 
pouring concrete; Concrete cutting torch; Concrete pile 
cutter; driller/Jackhammer, with drill steel 2 1/'2 feet or 
longer; Dry pak-it machine; Fence erector; Pipeline 
wrapper, gas, oil, water, pot tender & form man; Grout man; 
Installation of all asphalt overlay fabric and materials 
used for reinforcing asphalt; Irrigation laborer; 
Kettleman-Potman hot mop, includes applying asphalt, 
lay-klold, creosote, lime caustic and similar tyhpes of 
materials (dipping, brushing, handling) and waterproofing; 
Membrane vapor barrier installer; Pipelayer backup man 
(coating, grouting, making of joints, sealing caulkiing, 
diapering including rubber basket joints, pointing); 
Rotary scarifier, multiple head concrete chipper; Rock 
slinger; Roto scraper & tiller; Sandblaster pot tender; 
Septic tank digger/installer; Tamper/wacker operator; Tank 
scaler & cleaner; Tar man & mortar man; Tree 
climber/faller, chainb saw operator, Pittsburgh chipper & 
similar type brush shredders. 

GROUP 3: Asphalt, installation of all frabrics; Buggy Mobile 
Man, Bushing hammer; Compactor (all types), Concrete Curer 
- Impervious membrane, Form Oiler, Concrete cutting Torch, 
Concrete Pile Cutter,Driller/Jackhammer with drill steel 2 
1/2 ft or longer, Dry Pak-it machine, Fence erector 
including manual post hole digging, Gas oil or water 
Pipeline Wrapper - 6 ft pipe and over, Guradrail erector, 
Hydro seeder, Impact Wrench man (multi plate), 
kettleman-Potman Hot Mop includes applying Asphalt, 
Lay-Kold, Creosote, lime caustic and similar types of 
materials (dipping, brushing or handling) and 
waterproofing. Lffser Be-afn ih -connection with Laborer work. 
High Scaler, Operators of Pneumatic Gas or Electric Tools, 
Vibrating Machines, Pavement Breakers, Air Blasting, 
Come-Alongs and similar mechanical tools, Remote-Controlled 
Robotic Tools in connection with Laborers work. Pipelayer 
Backup Man (Coating, grouting,m makeing of joints, sealing, 
caulking, diapering including rubber gasket joints, 
pointing and other services). Power Post Hole Digger, 
Rotary Scarifier (multiple head concrete chipper 
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scarifier), Rock Slinger, Shot Blast equipment (8 to 48 
inches), Steel Headerboard Man and Guideline Setter, 
Tamper/Wacker operator and similar types, Trenching Machine 
hand propelled. 

GROUP 4: Any worker exposed to raw sewage. Asphalt Raker, 
Luteman, Asphalt Dumpman, Asphalt Spreader Boxes, Concrete 
Core cutter, Concrete Saw Man, Cribber, Shorer, Head Rock 
Slinger. Installation of subsurface instrumentation, 
monitoring wells or points, remediation system installer; 
Laborer, asphalt-rubber distributor bootman; Oversize 
concrete vibrator operators, 70 pounds or over. Pipelayer, 
Prfefabricated Manhole Installer, Sandblast Nozzleman 
(Water Balsting-Porta Shot Blast), Traffic Lane Closure. 

GROUP 5: Blasters Powderman-All work of loading holes, 
placing and blasting of all powder and explosives of 
whatever type, regardless of method used for such loading 
and placing; Horizontal directional driller, Boring system, 
Electronic traking, Driller: all power drills excluding 
jackhammer, whether core, diamond, wagon, track, multiple 
unit, and all other types of mechanical drills without 
regard to form of motive power. Environmental remediation, 
Monitoring well, Toxic waste and Geotechnical driller, 
Toxic waste removal. Welding in connection with Laborer's 
work. 

LAB00300-005 01/01/2016 

Rates Fringes 

Asbestos Removal Laborer ......... $ 30.43 16.07 

SCOPE OF WORK: Includes site mobilization, initial site 
cleanup, site preparation, removal of asbestos-containing 
material and toxic waste, encapsulation, enclosure and 
disposal of asbestos- containing materials and toxic waste 
by hand or with equipment or machinery; scaffolding, 
fabrication of temporary wooden barriers and assembly of 
decontamination stations. 

LAB01184-001 07/04/2016 

Rates 

Laborers: (HORIZONTAL 
DIRECTIONAL DRILLING) 

(1) Drilling Crew Laborer ... $ 33.65 
(2) Vehicle Operator/Hauler.$ 33.82 
(3) Horizontal Directional 
Drill Operator .............. $ 35.67 
(4) Electronic Tracking 
Locator ..................... $ 37. 67 

Laborers: (STRIPING/SLURRY 
SEAL) 

GROUP 1. .................... $ 34. 86 
........................................................................................................................................................................ 
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Rates 

GROUP 2 ..................... $ 3 6 . 16 
GROUP 3 ..................... $ 3 8 . 1 7 
GROUP 4 ..................... $ 39.91 

LABORERS - STRIPING CLASSIFICATIONS 

Fringes 

17.03 
17.03 
17.03 

GROUP 1: Protective coating, pavement sealing, including 
repair and filling of cracks by any method on any surface 
in parking lots, game courts and playgrounds; carstops; 
operation of all related machinery and equipment; equipment 
repair technician 

GROUP 2: Traffic surface abrasive blaster; pot tender -
removal of all traffic lines and markings by any method 
(sandblasting, waterblasting, grinding, etc.) and 
preparation of surface for coatings. Traffic control 
person: controlling and directing traffic through both 
conventional and moving lane closures; operation of all 
related machinery and equipment 

GROUP 3: Traffic delineating device applicator: Layout and 
application of pavement markers, delineating signs, rumble 
and traffic bars, adhesives, guide markers, other traffic 
delineating devices including traffic control. This 
category includes all traffic related surface preparation 
(sandblasting, waterblasting, grinding) as part of the 
application process. Traffic protective delineating system 
installer: removes, relocates, installs, permanently 
affixed roadside and parking delineation barricades, 
fencing, cable anchor, guard rail, reference signs, 
monument markers; operation of all related machinery and 
equipment; power broom sweeper 

GROUP 4: Striper: layout and application of traffic stripes 
and markings; hot thermo plastic; tape traffic stripes and 
markings, including traffic control; operation of all 
related machinery and equipment 

LAB01414-003 08/03/2016 

Rates 

LABORER 
PLASTER CLEAN-UP LABORER .... $ 31.60 
PLASTER TENDER .............. $ 34.15 

Fringes 

19.28 
19.28 

Work on a swing stage scaffold: $1.00 per hour additional. 

Work at Military Bases - $3.00 additional per hour: 
Coronado Naval Amphibious Base, Fort Irwin, Marine Corps Air 
station-29 Palms, Imperial Beach Naval Air station, Marine 
Corps Logistics Supply Base, Marine Corps Pickle Meadows, 
Mountain Warfare Training Center, Naval Air 
Facility-Seeley, North Island Naval Air Station, Vandenberg 
AFB. 
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PAIN0036-001 07/01/2015 

Painters: (Including Lead 
Abatement) 

(1) Repaint (excludes San 

Rates 

Diego County) ............... $ 27.29 
(2) All Other Work .......... $ 30.72 

Fringes 

12.83 
12.83 

REPAINT of any previously painted structure. Exceptions: 
work involving the aerospace industry, breweries, 
commercial recreational facilities, hotels which operate 
commercial establishments as part of hotel service, and 
sports facilities. 

PAIN0036-010 10/01/2015 

DRYWALL FINISHER/TAPER 
(1) Building & Heavy 

Rates 

Construction ................ $ 27.84 
(2) Residential 
Construction (Wood frame 
apartments, single family 
homes and multi-duplexes 
up to and including four 
stories) .................... $ 21. 00 

PAIN0036-012 10/01/2016 

Rates 

GLAZIER .......................... $ 41. 55 

PAIN0036-019 01/01/2016 

Rates 

SOFT FLOOR LAYER ................. $ 26.77 

PLAS0200-005 08/06/2015 

Rates 

PLASTERER ........................ $ 38. 44 

Fringes 

15.20 

13.91 

Fringes 

11. 93 

Fringes 

13.53 

Fringes 

13.77 

NORTH ISLAND NAVAL AIR STATION, COLORADO NAVAL AMPHIBIOUS 
BASE, IMPERIAL BEACH NAVAL AIR STATION: $3.00 additional 
per hour. 

* PLAS0500-001 07/01/2016 
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Rates 

CEMENT MASON/CONCRETE FINISHER 
GROUP 1 ..................... $ 23.84 
GROUP 2 ..................... $ 25.49 
GROUP 3 ..................... $ 27.57 

Fringes 

21.17 
21.17 
21.17 

CEMENT MASONS - work inside the building line, meeting the 
following criteria: 

GROUP 1: Residential wood frame project of any size; work 
classified as Type III, IV or Type V construction; 
interior tenant improvement work regardless the size of the 
project; any wood frame project of four stories or less. 

GROUP 2: Work classified as type I and II construction 

GROUP 3: All other work 

PLUM0016-006 07/01/2016 

PLUMBER, PIPEFITTER, 
STEAMFITTER 

Rates 

Camp Pendleton .............. $ 51.69 
Plumber and Pipefitter 
All other work except 
work on new additions and 
remodeling of bars, 
restaurant, stores and 
commercial buildings not 
to exceed 5,000 sq. ft. 
of floor space and work 
on strip malls, light 
commercial, tenant 
improvement and remodel 
work ....................... $ 47.19 

Work ONLY on new additions 
and remodeling of 
commercial buildings, 
bars, restaurants, and 
stores not to exceed 5,000 
sq. ft. of floor space ...... $ 45.73 
Work ONLY on strip malls, 
light commercial, tenant 
improvement and remodel 
work ........................ $ 35.69 

- -

Fringes 

21. 41 

21. 41 

20.43 

18.76 
----------------------------------------------------------------

PLUM0016-011 07/01/2016 

Rates Fringes 

PLUMBER/PIPEFITTER 
Residential ................. $ 38.17 17.33 

PLUM0345-001 07/01/2014 
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Rates 

PLUMBER 
Landscape/Irrigation Fitter.$ 29.27 
Sewer & Storm Drain Work .... $ 33.24 

ROOF0045-001 07/01/2012 

Rates 

ROOFER ........................... $ 25. 08 

SFCA0669-001 04/01/2016 

Rates 

SPRINKLER FITTER ................. $ 37.67 

SHEE0206-001 07/01/2015 

Rates 

SHEET METAL WORKER 
Camp Pendleton .............. $ 37.55 
Except Camp Pendleton ....... $ 35.33 
Sheet Metal Technician ...... $ 25.22 

SHEET METAL TECHNICIAN - SCOPE: 

Fringes 

19.75 
17.13 

Fringes 

7.28 

Fringes 

19.56 

Fringes 

23.23 
23.23 

6.69 

a. Existing residential buildings, both single and 
multi-family, where each unit is heated and/or cooled by a 
separate system b. New single family residential buildings 
including tracts. c. New multi-family residential buildings, 
not exceeding five stories of living space in height, provided 
each unit is heated or cooled by a separate system. Hotels and 
motels are excluded. d. LIGHT COMMERCIAL WORK: Any sheet 
metal, heating and air conditioning work performed on a project 
where the total construction cost, excluding land, is under 
$1,000,000 e. TENANT IMPROVEMENT WORK: Any work necessary to 
finish interior spaces to conform to the occupants of 
commercial buildings, after completion of the building shell 

* TEAM0036-001 07/04/2016 

Rates Fringes 

Truck drivers: 
GROUP 1 ..................... $ 15.90 30.69 
GROUP 2 ..................... $ 23.49 30.69 
GROUP 3 ..................... $ 23.69 30.69 
GROUP 4 ..................... $ 23.89 30.69 
GROUP 5.: ................... $ 24.09 30.69 
GROUP 6 ..................... $ 24.59 30.69 
GROUP 7 ..................... $ 26.09 30.69 

FOOTNOTE: HAZMAT PAY: Work on a hazmat job, where hazmat 
' .... , .. , .. ~····•······. .. ............... ,~.,. .. , ... ,.. . 
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certification is required, shall be paid, in addition to 
the classification working in, as follows: Levels A, Band 
C - +$1.00 per hour. Workers shall be paid hazmat pay in 
increments of four (4) and eight (8) hours. 

TRUCK DRIVER CLASSIFICATIONS 

GROUP 1: Fuel Man, Swamper 

GROUP 2: 2-axle Dump Truck, 2-axle Flat Bed,Concrete Pumping 
Truck, Industrial Lift Truck, Motorized Traffic Control, 
Pickup Truck on Jobsite 

GROUP 3: 2-axle Water Truck, 3-axle Dump Truck, 3-axle Flat 
Bed, Erosion Control Nozzleman, Dump Crete Truck under 6.5 
yd, Forklift 15,000 lbs and over, Prell Truck, Pipeline 
Work Truck Driver, Road Oil Spreader, Cement Distributor or 
Slurry Driver, Boatman, Ross Carrier 

GROUP 4: Off-road Dump Truck under 35 tons 4-axles but less 
than 7-axles, Low-Bed Truck & Trailer, Transit Mix Trucks 
under 8 yd, 3-axle Water Truck, Erosion Control Driver, 
Grout Mixer Truck, Dump Crete 6.5yd and over, Dumpster 
Trucks, DW 10, DW 20 and over, Fuel Truck and Dynamite, 
Truck Greaser, Truck Mounted Mobile Sweeper 2-axle Winch 
Truck 

GROUP 5: Off-road Dump Truck 35 tons and over, 7-axles or 
more, Transit Mix Trucks 8 yd and over, A-Frame Truck, 
Swedish Cranes 

GROUP 6: Off-Road Special Equipment (including but not 
limited to Water Pull Tankers, Athey Wagons, DJB, B70 
Wuclids or like Equipment) 

GROUP 7: Repairman 

WELDERS - Receive rate prescribed for craft performing 
operation to which welding is incidental. 

Unlisted classifications needed for work not included within 
the scope of the classifications listed may be added after 
award only as provided in the labor standards contract clauses 
(29CFR5.5 (a) (1) (ii)). 

The body of each wage determination lists the classification 
and wage rates that have been found to be prevailing for the 
cited type(s) of construction in the area covered by the wage 

.. ,,.,.,,,., .. ,. .. ,... . ........... """"········"·"-""" ·········"·"····· 
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determination. The classifications are listed in alphabetical 
order of "identifiers" that indicate whether the particular 
rate is a union rate (current union negotiated rate for local), 
a survey rate (weighted average rate) or a union average rate 
(weighted union average rate). 

Union Rate Identifiers 

A four letter classification abbreviation identifier enclosed 
in dotted lines beginning with characters other than "SU" or 
"UAVG" denotes that the union classification and rate were 
prevailing for that classification in the survey. Example: 
PLUM0198-005 07/01/2014. PLUM is an abbreviation identifier of 
the union which prevailed in the survey for this 
classification, which in this example would be Plumbers. 0198 
indicates the local union number or district council number 
where applicable, i.e., Plumbers Local 0198. The next number, 
005 in the example, is an internal number used in processing 
the wage determination. 07/01/2014 is the effective date of the 
most current negotiated rate, which in this example is July 1, 
2014. 

Union prevailing wage rates are updated to reflect all rate 
changes in the collective bargaining agreement (CBA) governing 
this classification and rate. 

Survey Rate Identifiers 

Classifications listed under the "SU" identifier indicate that 
no one rate prevailed for this classification in the survey and 
the published rate is derived by computing a weighted average 
rate based on all the rates reported in the survey for that 
classification. As this weighted average rate includes all 
rates reported in the survey, it may include both union and 
non-union rates. Example: SULA2012-007 5/13/2014. SU indicates 
the rates are survey rates based on a weighted average 
calculation of rates and are not majority rates. LA indicates 
the State of Louisiana. 2012 is the year of survey on which 
these classifications and rates are based. The next number, 007 
in the example, is an internal number used in producing the 
wage determination. 5/13/2014 indicates the survey completion 
date for the classifications and rates under that identifier. 

Survey wage rates are not updated and remain in effect until a 
new survey is conducted. 

Union Average Rate Identifiers 

Classification(s) listed under the UAVG identifier indicate 
that no single majority rate prevailed for those 
classifications; however, 100% of the data reported for the 
classifications was union data. EXAMPLE: UAVG-OH-0010 
08/29/2014. UAVG indicates that the rate is a weighted union 
average rate. OH indicates the state. The next number, 0010 in 
the example, is an internal number used in producing the wage 
determination. 08/29/2014 indicates the survey completion date 
for the classifications and rates under that identifier. 
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A UAVG rate will be updated once a year, usually in January of 
each year, to reflect a weighted average of the current 
negotiated/CBA rate of the union locals from which the rate is 
based. 

WAGE DETERMINATION APPEALS PROCESS 

1.) Has there been an initial decision in the matter? This can 
be: 

* 
* 
* 

* 

an existing published wage determination 
a survey underlying a wage determination 
a Wage and Hour Division letter setting forth a position on 
a wage determination matter 
a conformance (additional classification and rate) ruling 

On survey related matters, initial contact, including requests 
for summaries of surveys, should be with the Wage and Hour 
Regional Office for the area in which the survey was conducted 
because those Regional Offices have responsibility for the 
Davis-Bacon survey program. If the response from this initial 
contact is not satisfactory, then the process described in 2.) 
and 3.) should be followed. 

With regard to any other matter not yet ripe for the formal 
process described here, initial contact should be with the 
Branch of Construction Wage Determinations. Write to: 

Branch of Construction Wage Determinations 
Wage and Hour Division 
U.S. Department of Labor 
200 Constitution Avenue, N.W. 
Washington, DC 20210 

2.) If the answer to the question in 1.) is yes, then an 
interested party (those affected by the action) can request 
review and reconsideration from the Wage and Hour Administrator 
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to: 

Wage and Hour Administrator 
U.S. Department of Labor 
200 Constitution Avenue, N.W. 
Washington, DC 20210 

The request should be accompanied by a full statement of the 
interested party's position and by any information (wage 
payment data, pro,ject description, -area practice material, 
etc.) that the requestor considers relevant to the issue. 

3.) If the decision of the Administrator is not favorable, an 
interested party may appeal directly to the Administrative 
Review Board (formerly the Wage Appeals Board). Write to: 

--········-····--
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Administrative Review Board 
U.S. Department of Labor 
200 Constitution Avenue, N.W. 
Washington, DC 20210 

4.) All decisions by the Administrative Review Board are final. 

====----=========--===--------====-=----==---------=======----== 

END OF GENERAL DECISION 
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SHAFrING 
NATURAL FREQUENCY ANALYSIS 

and 
DEFLECTION CALCULATIONS 

CITY OF SAN DIEGO 
METRO PUMP STATION Il 
RAW SEWAGE PUMP P-300 

CUSTOMER ORDER NO. E2047/91 
SPECIFICATION SECTION 11340A 

DRESSER PUMP MODEL 36 NA-57 
DRESSER ORDER NO: TP~92281 

DRESSER PUMP DMSION 
TANEYTOWN, MD 
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NATURAL FREQUENCY ANALYSIS 

and 
. DEFLECTION CALCULATIONS 

CITY OF SAN DIEGO 
METRO PUMP STATION II 
RAW SEWAGE PUMP P~300 

DRESSER PUMP MODEL 36 NA-57 
DRESSER ORDER NO: TP-92281 

DRESSER PUMP DIVISION 
TANEYTOWN, MD 

Calculations Per(ormed by:~/1,td i~ 
Richard J. Cr nin 
Product Engineer 

·-r- . \a~ .. Checked by: .J...>Cu,, l , ~u.+&.-.r 
David A House 
Product Manager 

~., 
Certified by: . 

Me ar brahimi 

Date: tJ·IS-q ( 

Date:// IS" q I 

Registered Professional Engineer 
State of Maryland 
License Number 14488 ·-
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\rt documents the Shafting Mass Elastic System and Natural Frequency Analysis and 
'. i Ca,foulations required for the Raw Sewage Pump P-300 of the City of San Diego Metro 
tationU; Contract E2047/91, Specification Section 11340A, Paragraph 1.01B and 2.03.E. 
:)..: . 

,,i;. is driven by a 2250 Hp, 514 RPM wound rotor induction motor operating on a liquid 
"fdrive. The motor is mounted on a floor above the pump and drives it through three sections 
·'·t ec!iate shafting. A flywheel is mounted to the shaft immediately below the motor floor to 
ifucreased rotational inertia of the drive train. 

't¢m was . analyzed for torsional natural frequencies, torsional response, lateral .natural 
)es, and shaft deflection. Analysis was performed using.Dresser Pump proprietary programs 

<.as the COSMOS/M Finite Element package developed by the Structural Research and 
lp:>ri:,oi:ation. · · 

.,;:·, 

)\£:iqnitbe analysis consists of system torsio.nal and lateral natural frequencies as well as shaft 
(i¢,r,1., The pump rotor response to torque pulsations was developed to check the pump shaft 

· The pump will not dangerously excite shafting torsional and lateral natural frequencies 
\lnder normal operation. 

No fatigue failure is expected in the pump shaft under normal operating conditions. 

There will be no wearing ring contact under normal operating conditions. 

1 
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·DITRonuci'IoN 
Th~ Raw Sewage Pump for the City of San Diego Metro Pump Station II is a Dresser .Industries 

·. (Worthington) Pump ~od~l 36 NA-57. It is a volute type dq--pit ~ntrifugal pump ~ing a five ~a~e 
iI111*Her. The pump lS dnven by a 2250 HP wound r~tor mductlon motor operatmg. on a hqu1d 
rheostat. drive J,x:tween 400 and 502 RPM. The motor JS mounted on a floor above the pump and 

. 'diives it through three sections of intermediate shafting. . A flywheel is mounted to the shaft 
.. 'ithme4iately below the motor floor to provide increased rotational inertia of the drive train. All 

hban11gs are of a journal bearing type. 
"\ ·:·.t·'.·.: .:,-·.'.;,: .... 

· .. The n:iotor and liquid rheostat drive are to be relocated from the existing pump position number five. 
The mdtor · mass elastic diagram was supplied by the original motor vendor, the General Electric 
·c:grnpany,;. the· pump and intermediate shafting mass elastic diagram was developed by Dresser 
Piimp; .. 

. Sp~ification Sectioi111340A-1.01E requires that natural frequencies be kept 20% above and 35% 
below the speed range required by the pump to meet the specified operating conditions. The 
opetatlng speed range in our case is approximately 400-502 RPM. _The restricted range of natural 
fr~uencies is therefore 296-602 CPM. 

· An equiva{ent·mass elastic system was developed (see RY-190057; Appendix A) and the torsional 
- . µa~~tal frequencies were determined using the Holzer method. Torsional amplification factors were e· .. th~h. calculated for the torsional modes which are excitable by either lX, 2X. or blade pass . 

. · ti}que pulsations for· 1:x,. 2X, and blade pass were combined to produce a 1otal alternating torque 
'at ¢ach ·operating point. Alternating torque is calculated by multiplying the amplification factor at 
th~: excitatioq. frequency in question by the PU factor and the torque. The amount of torque 

... · an,iplificatioii' is dependent on how close the ~citation frequency is to a natural frequency. The 
Ahlplifi.cation is 1 at frequencies below the natural frequency; increases to the calculated amplification 
factor at the natural frequency; and then decreases to 1 after the natural frequency. Pump PU 
factors are empirical and are based on deviation from BEP GPM. The PU=.1 at shutoff and 
depreases to 0.01 atBEP GPM and increases to .1 at 2:xBEP GPM. 

~~iv,alent pump shaft stresses were calculated for the various operating RPMs by combining the 
bending, shear, apd axial stresses according to the Maximum Distortion Energy Theory. Yield point 

· · ~~ctors of safety were calculated and shaft life was estimated using the Soderberg relation. 

·······flj~ systems was further analyzed for l~teral natural frequencies and shaft deflection using the 
·•.C:OSMOS/M finite element package developed-by Structural Research and Analysis Corporation.-

2 
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''. ', ·· ..• ~ii~~~ A eon4tlns the calculations for determining th~ system. torsional and rotor lat~ral na!u~al 
· q~q'q¢4¢i~, The Holzer method was used to determme torsional natural frequencies. Fmite 

: !t¢qieijfNi,alysis was used to determine lateral natural frequencies. 
,'.'/''. .. ,.j.''1\/: 

·······,MASS TORSIONAL NATURAL LATERAL NATURAL 
FREQUENCY (CPM) FREQUENCY (CPM) 

.IMPELLER 653 1743 
; 

\< ·FLYWHEEL NA 1768 

·. :: MOTOR ROTOR 795 . 2343 

:::(.\'':,:,:::·.'.;: .·· •.: .'': 

. ·. :: LOWER SHAFT NA 1416 

. '> MIDDLE SHAFT NA 2836 
·., 

UPPER SHAFf. 
',,, 

NA above 3000 

: · ,.;~~'.f }{/'.~ --~:i\: :~L: ... ,..,: 

-···· •. {;:;,~:~"\:: ••···. 
. . '. :'.:., :=· . ~ .: .''j', ..; .. 

TABLE 1: SYSTEM NATURAL FREQUENCIES 

. '?\f.\{:\'.;'<'.·, .. : 

. :·~-<{}):,_./:::-: ·. '', : ,. . . # 

iP~~ Jotsional · natural frequencies are all acceptable and fall outside the range required by the 
/S.~iµcation. · Lateral natural frequencies are also acceptable. 

·· .. · .... t·/.i,>'·.:.:,·.· 

· ·.: ··.· /lr ttt{tf ;: .··. · 
::):/?).>·. 

3 
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'~':$\ibntaim"the calculations for , determining combined shaft stresses , according, to the , , 
'jpistortion Energy Theory. Stresses were calculated for the two shaft sections subject to 
~t;,~tr~; the bearing sleeve step; and the shaft sleeve step. The lowest factors of safety 
· §{¢ld point and shaft life are shown below. 

'cibl'IDITION of 
'i:){ $ERVICE 

YIELD POINT 
FACTOR OF SAFETY 

1.4 

3.6 

3.7 

2.3 

4 

2016 ADDENDUM "B" 
Po·wer Reliability and Surge Protection 

ESTIMATED 
SHAFrLIFE 

FINITE• 

INFINITE 

INFINITE 

INFINITE 
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... - .. ,+ .. ,...... a typical Finite Element Analysts shaft deflection plot, The folloWing 
. ¢nterlioe of the impeller were output: 

. ··CONDffiONof 
SERVICE 

SHUTOFF 
0 GPM, 229' TDH 

OPERATING 
. . 53000 GPM, 141.5' 1DH 

RUNOUT. 
55000 GPM, 134' 1DH 

REDUCED SPEED ( 400 RPM) 
10000 GPM, 1;J7' 1DH 

.. ,. . . 

IMPELLER CENTERLINE 
DEFLECITON (mils) 

40.1 

6.7 

6.3 

23.8 

, . , TABLE 3: SHAFf DEFLECTIONS AT CENTERLINE OF IMPELLER 

.~k'.1'1(~.~~~•.vu. Section 2.03.E requires a maximum impeller centerline deflection of 6 mils at any 
Toe wearing ring design clearance for the 36 NA-57 is 60 mils per side. 

shaft deflection at the reduced speed condition exceeds 6 mils, no wearing 
or shaft fatigue failure is expected. 

5 
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ma:mn.um alternating torques will not produce altem·ating torsional shear stresses 
psi required in Specification Section 11304A-1.01E. 

deflection exceeds the 6 mil requirement of Specification Section 11304A-2.03E at 
c;µul.NU speed operating point. However, no cont&ct of the wearing rings is· expected 

defined operating envelope. 

6 
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, ... ' · .. ~ .. ~ . 

APPENDIX A 
. 

NATURAL FREQUENCY CALCULATIONS 
for the 

SHAFTING SYSTEM 

- Mass Elastic System Diagram 
- Torsional Natural Frequencies by the Holzer Method 
. Torsional Amplification/PU Factors and Alternating Torque Calculation 
· Lateral Natural Frequency Plot.s from Finite Element Analysis 

. ·•· ..... ,-.··· .. _ ...... , .. -.. ._:: ....... ',"·---"····:--·--·- ..... -., ... · .. _ .. ___ , ..... 
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FLYWHEEL 
LOWER INTERMEDIATE 

SHAFT MOTOR 
ROTOR 

MASSES 

l MOTOR ROTOR 
2 COUPL !NG 
3 FLYWHEEL 
4 COUPLING 
5 COUPLING 
5 COUPLING 
7 IMPELLER 

INTERMEDIATE 
SHAFT 

MIDDLE INTERMEDIATE 
PUMP 

IMPELLER 
SHAFT / PUMP 

_ _.___ _____ ..._____._______.,-SHAFT\ d 
COUPLING \ BEARING . 

EQUIVALENT MASS/ELASTIC SYSTEM 

3 

2 4 5 
A C D 

POLAR MOMENT OF-$- SHAFT TORSIONAL*. 
INERTIA I LB-FT 2 ) E2IFFNESS ( IN-LB/RAD ) 

31809 
180 

77743 
zoo 
298 
188 

5810 

A l.29E8 
8 9.64E7 
C 7.03E7 
D 2.17E7 
E 5.48E7 
F 6.39E7 
G 0.0 

E 

6 7 
F ~-11, 

-$-NOTE: MASSES AND STIFFNESS WERE 
OISTR !BUTE D TO REPRESENT 
THE EQUIVALENT SYSTEM. 

4 

SHAFTING MASS/ELASTIC DIAGRAM 
METRO PUMP STATION TI PUMP P-300 
--
DRESSER PUMP DIVISION DRESSER INDUSTRIES , INC. 

TANEYTOWN , MD. . 
ORDER TP32281 OArE !0-28-9'1 SCJ<.E K.T.S. 

L"'~~- J ;~·: f RJ~TYEP i RY 190057 I A 
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METHOD OF ANALYSIS 

1. Shafting Torsional Natural Frequencies 

When an undamped system is vibrating freely at any one of its natural frequencies, no 
external force, torque, or moment is necessary to maintain the vibration. Also, the 
amplitude of the mode shape is immaterial to the vibration. Recognizing these facts, 
Holzer proposed a method of calculation for the natural frequencies and mode shapes 
of torsional systems by assuming a frequency and starting with a unit amplitude at one 
end of the system and progressively calculating the torque and angular displacement 
to the other end. The frequencies that result in zero external torque or compatible 
boundary conditions at the other end are the natural frequencies of the system . . 
Holzer's PrQqedure for Torsional Sy§tems 

Figure 1 shows a torsional system represented by a series of disks connected by 
shafts. Assuming a frequency wand amplitude 6 1 = 1, the inertia torque of the first 
disk is 

-J161 

where harmonic motion is implied. This torque acts through shaft 1 and twists it by 

or 

J,w2 -

K, 
e - e 1 2 

8 2 = 1 · ~ J, w 2 

K, 
With 6 2 known, the inertia torque of the second disk is calculated as J2w 20 2• The sum 
of the first tow inertia torques acts through the shaft K2, causing it to twist by 

J, w2 + J2w
282 - 82 - 83 

K2 

In this manner, the amplitude and torque at every disk can be calculated. The resulting 
torque at the far end 

Text -
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can t_hen be plotted for the chosen w. By repeating the calculation with other values 
of w, the natural frequencies are found when T•xt = 0. 

K, 

01 

•' ... 

Figure ~ 1 

-. ··~· . ; · . 

.. . . . ,</;)/November 22, 2016 
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DRESSER PUMP DIVISION 
TANEYTOWN, MD 

DRESSER: TP-92281 
ORDER NO. 

PUMP SIZE: 36 NA-57 
CUSTOMER: 

REFERENCE: 
CITY OF SAN DIEGO 
METRO PUMP ~TATION II 

. SHAFT TORSIONAL ANALYSIS 
BASED ON HOLZER METHOD 

SPAN 
NO. 

1 
2 
3 
4 
5 
6 
7 

. MODE 

1 
2 
3 

POLAR MOMENT OF 
INERTIA (LB-FT2) 

31809 
180 
77743 
200 
298 
188 
5810 

FREQUENCY(RP~) 

653 
795 
5679 

TORSIONAL STIFFNESS 
(IN-LB/RAD) 

l.29E+OB 
9,64E+07 
7.03E+07 
2.17E+07 
5.48E+07 
6.39E+07 
0 

ALL OTHER FREQUENCIES ARE GREATER THAN 10,000 RPM 

:\November 22, 2016 · 
,;Pump Station 2 Power Reliability and Surge Dr"torf'irihc'.'•\·'S.':C 
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- DRESSER P.UMP DIVISION 
TANEYTOWN, MD 

DRESSER: 
. ORDER NO 

PUMP SIZE: 
CUSTOMER: 

VFD VENDOR: 
REFERENCE 

TP-92281 

36 NA-57 
CITY OF SAN DIEGO 
NONE 
METRO PUMP STATION II 

NO. BLADES 5 
BEP GPM 49000 

CONDITION POINT DATA 

RPM 

502 
502 
502 
400 

GPM 

0 
,53000 
5SOOO 
I t,(l'O()' 

TORQUE 

125548 
277447 
272329 
106256 

• THE FOLLOWING IS TORSIONAL NATURAL FREQUENCY DATA 

FREQUENCY 

653 
795 

AMPLIF.ICATION FACTOR 

13.7 
9.60 

............... -.. •·-··-···--· -·- - --~------- ~-------·---- . ---·-- --- -·--~----- --·- . --- --·· ------ -- _,..__..., ________ --·-------·-- - - --- ----- - ------ - -~ -- -- - -

PUMP PU AND AMPLIFICATION FACTORS 

CONDPrION lX 2X BLADE 
PU AMP PtJ AMP PU 

1 0.100 2.445 0.050 1. 681 0.100 
2 .. o.o:n 2.445 0,013 1.681 0.027 
3 0.030 2.445 0.015 l.681 0.030 
4 ().080 1.601 0.040 9.600 0.080 

MEAN AND ALTERNATING TORQUE VALUES 

.C,ONDITION ~~~UE ~~~QUE 
i· 125,548.00 49,071.08 
2 277,447.00 2B,770~23 

~)\ 272,329.00 .31,7J5,l3 
', ·~ 106,256.00 61,}{3}i6EJ 

· ... ' ' , ' November 22 2016 , , •, ;:, ,iXODENDUM "B" 
j!/i(li"!\1rmp Station'2Power Reliability and Suq~e Prqt, . -';,: . , . . . 

TOTAL. 
TORQUE 

174,619.10 
306,217.20 
304,044.10 
167,689.70 

AMP 

1.000 
1.000 
1.000 
1.000 

Page81 of101 
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APPENDIXB 

SHAFT STRESS 
and 

SHAFf LIFE 

- Shaft stress method of calculation 
- Shaft life method of calculation 
- Shaft stress and shaft life calculation 

@ Bearing sleeve step 
@ Shaft sleeve step 

, November 22, 2016 
. · .<;'<Pump Station 2 Power Reliability and 
. · .. ;}:~~}./:{ff{ .(t/.: 
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. . . 

. fiHAFT STRESS 

The rotating shaft of a pump ls subject both to tensile and shear stresses. The combination 
of tensile .and shear stresses to predict failu·re by yielding was proposed by M.T. Huber and 
further developed by R. voh Misses arid H. Hencky. In this theory, commonly knowri as the 
Maximum Distortion Energy Theory, failure by yielding will occur when the distortion energy 
per unit volume in a state of combined stress is equal to that associated with yielding in a 
simple tension test. The theory finds experimental support in situations involving ductile 
materials and plane stress. 

For the 2-Dimensional state of stress which exists within the pump shaft the theory reduces 
to: 

uc .. Combined equivalent stress (psi) 

= J(as + CTA) 2 + 3 (TT + TR + TTALTl
2 

uM = Combined equivalent mean stress ·(psi} 

= Ju! + 3 T~ 

CT ALT = Combined equivalent alternating stress (psl) 

• . = Jc1s + 3 (TR + TTALT)
2 

FS = Yield Point Factor of Safety 

O'yp 
=-

CTc 

where: 

"B = Axial stress due to bending (psi) 

Completely reversed stress through .1 revolution (alternating) 

32 Ks M =---
" ct3 

CTA "' Axial stress due to axial load (psi) 

Consta"ht stress through 1 revolution 

4 KA FA .,, __ ............. 
11 d2 

rr = Shear stress due to torque (psi) 

Constant stress through 1 revolution 

16 Kr T =---

. •', 

· .•. ·• .. November 22, 2016 · ·· .• : , ·•·· .. ·. MDE~ DUM 1'B" 
• ~fli~~tSflon 2 Power Reliability and Surge Protllfali?.D / • ·• .. ·. ~ .···.· • 
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• 

TR = Shear stress due to impeller radial load (psi) 

Completely reversed stress :through 1 revolution (alternating) 

16 FR =---,.. 
3 rr d2 

TALr = Alternating torsional load (psi) 

(See Torsional Amplification Factors) 

= V'E (1.41 Pu AMp) 2 rr 

FR = Impeller radial load (lb) 

FA = Axial load (lb) 

T = Steady state torque (in-lb) 
M = Moment due to impeller radial load (in-lb) 
d =. Shaft diameter (in) 

KA = Stress concentration factor, axial 

Ks . = Stress concentration factor, bending 

Kr = Stress concentration factor, torsion 

· .. · November 22, 2016 
:'P't}r9it9;taoon 2 Power Reliability and Surge u,n,,d,_ .. ,n 
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SHAFT LIFE 

. Pump shafts are subject to both mean and alternating stresses. The mean or steady state 
· stresses, those produced by axial loading and torque, have constant direction through each 

revolution. The alternating stresses; produced by bending and radial loads, completely reverse 
direction with a maximum period of one revolution. Most pump shaft failures are fatigue 
failures caused by the repeated loading and unloading of the alternating stresses at a level 
usually below the yield point. A pump shaft designed to carry a steady state stress with a 
liberal margin of safety may still fail in fatigue. 

The shafting tensile and shear stresses may be broken down into the steady state and 
alternating stresses and then combined according to the Maximum Distortion Energy Theory; 
see Shaft Stress. The alternating stress is then plotted aga1nst the mean stress and a fatigue 
failure theory applied. Experience has shown that for steel the Soderberg and Goodman 
relations are the most reliable for predicting fatigue failure. The relations are: 

1 a ALT D'M 
=-+- Goodman 

ae au 

1 a ALT aM Soderberg =-+- (/) 
.ae O'yp (/) ae w . a:: 

Where: I-
(/) 

a AL r = Alternating Stress l'.l 
(see Shaft Stress) z 

UM = Mean Stress 
I-
<( 

(see Shaft Stress) 
z 
Q:'.'. 

0'8 = Endu~ance Limit w 
0Alt 

~ 
uyp = Yield Strength <( 

uu = Ultimate Strength 

FS = Fatigue Factor of Safety 

O'g a e 
(ayp-aM) =-- = 

a ALT (JAL T Uyp 
MEAN STRESS 

Note that both.the Soderberg and Goodman relations define a straight line. Any intersection 
of uALT with uM below each line will produce infinite shaft life. The Soderberg relation .is 
based on Yield strength an.d the Goodman relation is based on Ultimate strength. The 
Soderberg relation will always yield a more conservative result and we have ther'efore used 
the Soderberg relation . 

Note that the Fatigue Factor of Safety is the ratio of O's to aALT and is used to define a 
measure of confidence. The Soderberg rel.atioi1 is empirical in nature and actual shaft life will . . . ' . . . . 
vary. 

. , November 22, 2016 Page 90 of 101 
· · R~Hill8e~~~Jion 2 Power Reliability and Surge. 



._ DRESSER PUMP DIVISION 
DRESSER INDUSTRIES INCORPORATED 

SHAFT STRESS CALCULATIONS 
MAXIMUM DISTORTION ENERGY THEORY and SODERBERG CRITERIA 

• 

DRESSER ORDER NO: TP-92281 
. CUSTOMER: CITY OF SAN DIEGO 

CACULATIONS ARE FOR BEARING SLEEVE STEP 

SHAFT PIAMETER(in)= 7.37 

STRESS CONCENTRATION FACTORS 

AXIAL 2 
BENDING 2.4 
TORSIONAL 1.5 

MATERIAL IS ASTM-A668 CLASS E 

,YIELD STRENGTH(psi)= 
ULTIMArE STRENGTH(psi)= 

ENDURANCE LIMIT(psi)= 

CONDITION 

1 
2 
3 
4 

November 22, 2016 

TORQUE 
(in-lb) 

125548 
2774~7 
272329 
106256 

43000 
83000 
29000 

MOMENT 
(in-lb) 

495864 
80647 
76342 
288901 

Pump Station 2 Power Reliability and Surge uc~h~rnr1 

AXIAL 
(lb) 

15818 
3844 
2880 
10407 

__ ._: .... :.::· ... ·.· 

RADIAL 
(lb) 

13822 
2248 
2128 
8053 

ALTERNATING 
TORQUE 
(in-lb) 

49071 
28770 
31715 
61443 

Page 91 of 101 



.DITION BENDING AXIAL TORSIONAL RADIAL ALTERNATING 
STRESS STRESS SHEAR SHEAR TORSIONAL 
(psi) (psi) STRESS STRESS. SHEAR STRESS 

(psi) (psi) (psi) 

.l 30281 742 2396 432 936 
2 4925 180 5295 70 549 
3 4662 135 5197 67 605 
4 17642 488 2028 252 1173 

./coNDITION TOTAL MEAN ALTERNATING 
·.·., .. 

STRESS STRESS STRESS 
(psi) (psi) (psi) 

1 31700 4216 30374 
2 11445 9172 5040 
3 11240 9002 4805 
4 19091 3546 17814 

.CONDITION YIELD ENDURANCE 
FACTOR OF .FACTOR OF i • SAFETY SAFTEY 

' 

1 1.4 .9 I 2 3.8 4.5 
3 3.8 4.8 
4 2,3 1.5 

November 22, 2016 Page 92 of 101 
... Pump Station 2 Power Reliability and SurgE; PrntAnt1,,r:1 
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DRESSER PUMP DIVISlON 
DRESSER INDUSTRIES INCORPORATED 

SHAFT STRESS CALCULATIONS 
MAXIMUM DISTORTION ENERGY THEORY and.SODERBERG CRITERIA 

DRESSER ORDER NO: TP-92281 
CUSTOMER: CITY OF SAN DIEGO 

CACULATIONS ARE FOR SHAF'r SLEEVE STEP 

SHAFT DIAMETER(in)= 7.19 

STRESS CONCENTRATION FACTORS 

AXIAL 2.05 
BENDING 2.5 
TORSIONAL 1.5 

MATERIAL IS ASTM-A668 CLASS E 

YIELD STRENGTH(psi)= 
ULTIMATE STRENGTH(psi)= 

ENDURANCE LIMIT(psi)= 

CONDITION 

1 
2 
3 
4 

. November 22, 2016 

TORQUE 
(in-lb) 

125548 
277447 
272329 
106256 

Pump Station 2 Power Reliability and Surge 

43000 
83000 
29000 

MOMENT 
(in-lb) 

362966 
59032 
55881 
211472 

AXIAL 
(lb) 

15818 
3844 
2880 
10407 

RADIAL 
(lb) 

13822 
2248 
2128 
8053 

ALTERNATING 
TORQUE 
(in-lb) 

49071 
28770 
31715 
61443 
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1 
.2 
3 
4 

1 
2 

' 3 
4 

,'.;"jl' 1 

• 

2 
3 
4 

BENDING 
STRESS 
(psi) 

24867 
4044 
3828 
14488 

TOTAL 
STRESS 
(psi) 

26604 
11815 
11644 
16332 

YIELD 
· FACTOR OF 

SAFETY 

1.6 
·J.6 
3.7 
2.6 

November 22, 2016 

AXIAL TORSIONAL 
STRESS SHEAR 
(psi) 

799 
194 
145 
525 

STRESS 
(psi) 

2580 
5702 
5597 
2184 

MEAN 
STRESS 
(psi) 

4540 
9879 
9696 
3819 

ENDURANCE 
FACTOR OF 
SAFTEY 

l 
5.3 
5.6 
1.8 

o ·. Pump Station 2 Power Reliability and Surge 

RADIAL ALTERNATING 
SHEAR TORSIONAL 
STRESS SHEAR STRESS 
(psi) (psi) 

. 454 1009 
74 591 
70 652 
264 1263 

ALTERNATING 
STRESS 
(psi) 

24995 
4205 
4027 
14727 
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APPENDIXC 

SHAFT DEFLECTION CALCUlATION 

. Shaft deflection plot from FEA 
- Impeller centerline deflection 

The following was used to simplify the FEA model: 
d Bearings were modeled as point support with a radial stiffness of 2.8E6 lb/in. 
- Motor and line bearings were considered self aligning and act as a simple support. 
• The pump bearing is rigid and a zero slope was taken through its center. 
- Wearing ring stiffness was assumed to be 36000 lb/in . 

· .. · November 22, 2016 Page 95 of 101 
· Pump Station 2 Power Reliability and Surge Prnt·,,rn,~·n 
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CONDillONof IMPELLER IMPELLER CENTERLINE 
SERVICE .,_ RADIAL LOAD(lbs) DEFLECTION (mils) 

SHUTOFF 
',, 

13822 ,r·'::. 40.1 ·, 
'-, 

0 GPM, 229' TDH 
,, ~ ·· .•. 

OPERATING 2248 6.7 
53000 GPM, 141.5' 

TDH 

RUNOUT 2128 6.3 
55000 GPM, 134' TDH 

REDUCED SPEED 8053 23.8 
(400 RPlyl) 

10000 GPM, 137' TDH 

SHAFT DEFLECTIONS AT CENTERLINE OF IMPELLER 

:·. : \ .... :· .'·.:· .' 

• . '.\ . 

· November 22, 2016 Page 97 of 101 
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· APPENDIXD 

IMPELLER HYDRAULIC LOAD CALCULATIONS 

-. Impeller Radial load 
· Impeller Axial Load 
· Torque and Moment 

Page 98 of ·101 
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jaNGINEER OF WORK 

The engineering Specifications and Special Provisions contained herein have been prepared by or under 
the direction of the following Registered Engineer/Architect: 

Eric Loverinc1 10/21/2016 Seal: 

1) Registered Engineer/ Archlt-ect Date 

I~ .1~r,h /~ ... ~~ ( (,,~ Seal 
t::;;:v," ,r 

2) For City Engineer- Date 

',l.~ ... 1.t~,;-.1,,.,. f 
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A. CHANGES TO CONTRACT DOCUMENTS 

The following changes to the Contract Documents are hereby made effective as 
though originally issued with the bid package. Bidders are reminded that all 
previous requirements to this solicitation remain in full force and effect. 

THE SUBMITIAL DATE FOR THIS PROJECT HAS BEEN EXTENDED AS STATED ON 

THE COVER PAGE. 

B. BIDDER'S QUESTIONS 

Q1. The MBE and WBE subcontractor percentages vary between the Notice Inviting 
Bids, Section 7.1 and Attachment D - Funding Agency Provisions, Section 1.1. 

A 1. The Environmental Protection Agency (EPA) has subcontracting fair share 
objectives that are outlined beginning on page 5 Notice Inviting Bids, of Section 7, 
Subcontracting Participation Percentages, and detailed in sub-section-7.1. 

Q2. Please clarify the correct minimum subcontractor percentages for MBE and 
WBE participation. 

A2. The minority and female participation goals listed in Section 1 of the Funding 
Agency Provisions refer to the contractor's aggregate work force in each 
trade on all construction work in the covered area. 

Q3. Which section of the GFE is correct per the bidding documents? Section 11.1 
mentions that a minimum of 30 days of solicitation are require before the 
bid or proposal closing date. Section 11.1.5 states that 15 working days are 
required before bid date. If 30 days are required, we request a bid extension 
to meet all GFE requirements. 

A3. Solicitation is 15 Working Days. Refer to this Addendum, Section C -
Attachments, Item 1, page 15. 

Q4. Please provide scaled drawing showing maximum dimensions/space available 
for the 2,500 kW resistive only MV load bank along with adjacent building or 
fence locations. General location was indicated during the pre-bid meeting. 

A4. Per Specification 16450, 2.3,A., 1. "the general arrangement of the equipment is 
shown on the Drawings. The load bank lineup shall not be greater than the 

_ _ __________ -----512ecified __ dimensio11s_sbowtLODJhe_Drawings.11___f'Eff------SGal@ci-rnntraGt-GlrawiAg------ - - -
E-3, the load bank dimensions are approximately 20 feet long by 8 feet wide, and 
it shows the orientation of the load bank relative to the site. Per contract drawing 
E-3, the load bank is approximately 6 feet in front of the 3 feet wide door on the 
west wall of Pump Station No. 2. The load bank is also oriented, so it shall not 
block access to the roll up door on the west wall of Pump Station No. 2. 
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QS. Looking at the drawings and call outs for CA ISO and or SDG&E Net metering 
devices to be included in Switchgear #3 (refer to 7E-8 and 7E-9). SDG&E typically 
has required visible disconnects and standard PT's and CT's in customer 
supplied metering cubicles. The new lineup appears to call out meter sockets in 
standard 36 inch cubicles. Has SDG&E approved similar configurations in 
medium voltage applications using meter sockets without manual and visible 
disconnects? The standard SDG&E metering section are wider than 36 inch and 
will increase the overall length of the new switchgear. Drawing E-9 calls out "ISO 
Net Metering" which is functioning as a gross power meter for the natural gas 
units. Is it correct that both ISO metering and SDG&E metering standards are 
required to be met with the proposed equipment. 

AS. Per Specification 16300, 2.3 MAIN SERVICE SWITCHGEAR. C.; "Metering 
Section: The metering section shall comply with all utility requirements." 
Per contract drawing 7E-8 keyed note 2, the Contractor shall submit 

Switchgear No. 3 for approval by the Engineer and SDG&E to comply with 
Rule 21 for Net Metering. SDG&E's Meter Sections shall meet SDG&E's 
standards, be fully equipped with all required apparatus, and ready for 
SDG&E to plug in their meter. Per contract drawing 7E-8 keyed notes 3 and 
4 respectively for each SDG&E ISO Meter, City Staff shall provide safety 
isolation by opening and locking out indicated breakers during SDG&E 
maintenance of meter sections. The safety isolation by opening and locking 
out/tagging out the indicated breakers meets the intent of the visible 
disconnects. The indicated breakers can also be racked out to provide 
additional visible disconnects. Consultant is not aware of any SDG&E 
approved similar configurations in medium voltage applications. Consultant 
had meetings with SDG&E in regards to the ISO metering in Switchgear No. 3. 
SDG&E required ISO metering at the natural gas units. At the metering 
sections, both ISO metering and SDG&E metering standards shall be met. 

Q6. We would like the opportunity to bid Florock Resinous Flooring as an equal 
to the products specified for the above named project (see Subject). Section 
09780 - TROWELED EPOXY FLOORING, Please advise where and to whom I 
can send a submittal packet for approval. 

A6. Submit to the City to provide to the Engineer for review and consideration, 
Shall follow (SSP) 4-1.6 Trade Names or Equals on Substitutions and will be 
reviewed for consideration. 
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Q7. Ref Appendix A2 5.A 1. The specification calls for synchronization controls to be 
done via data provided over Modbus network from protective relaying at each 
breaker. Typi<;al protective relaying devices though they operate very quickly to 
protect equipment can have significant latency time for updating their Modbus 
register list. Based on our experience this can be as much as 1 second which is 
not reliable for synchronizing and load controls. Maximum tolerance for latency 
is 1 OOms. If 1 OOms latency cannot be guaranteed then direct connection to the 
VT, CT, and breaker control circuits for all generator main breakers, tie breakers, 
and utility main breakers in SWG-1, SWG-2, and SWG-3 is recommended. Please 
confirm that this approach will be acceptable. 

A7. Per Drawings 7E-1 O and 7E-11, synchronization will only be done at the feeder 
breaker FMR and generator breaker FMR. The command to close the breaker 
will be sent via the Modus network to the FMR, but the command via Modus 
will only initiate the close sequence of the breaker. The FMR will be the only 
device to directly control when to close the breaker. Refer to Keyed Note 1 on 
Drawing 7E-11 for generator control information. Per Drawings 1-2, 1-3, and 1-4; 
the generator PLCs and breaker FMRs are located on the device-to-device fast 
baud rate network. In regards to the device-to-device fast baud rate network 
per Keyed Note 3 on Drawing 1-2, the devices have a high baud rate and the 
communications are required to be guaranteed at less than SOms. 

Q8. Ref Appendix A2 5.A1. In order to minimize field wiring between SWG-1 and 
SWG-2 and the generator paralleling controls, the proposed design from 
Caterpillar will include an option of installing remote 1/0 modules and 
power transducers in the existing SWG-1 and SWG-2 switchgear. Please 
confirm that this approach will be acceptable. 

A8. Installing remote 1/0 modules and power transducers in existing SWG-1 and 
SWG-2 is not part of the design. A complete submittal will need to be 
provided for review and consideration. 

Q9. Ref Appendix A2 General Description, page 13300-A2-7, drawings 7E-8 and 
7E-9. Net metering required for natural gas generator sets in the SWG-3 
switchgear and provisions required for future net metering of the diesel 
generator sets. Size of metering sections show in switchgear must be 
confirmed with SDG&E. This could impact the overall footprint of the 
switchgear. Please provide SDG&E contact information for coordination of 

- - - -- - --- - ---- - -- -the-r-equir-eEl-net-meter-ing-ettbiele;-(previous-RFl-was-submitted; 

A9. The SDG&E contact is Steve Kussman, Senior Customer Project Planner, 
skussman@semprautilities.com, Office: 858-636-3918 . 

......... "'""'"""'"·····~""""""""' 
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Q10. Ref Appendix A2-16.1 and drawing E7-30. 125 VDC control power for the 
switchgear and controls will be provided from UPS082. Please confirm that 
separate battery and charger is not required for SWG-3 to provide a 
redundant 125 VDC source. 

A 1 O •. A separate battery and charger is not required for SWG-3 to provide a 
redundant 125 VDC source 

Q11. Our interpretation of the SOO is the DCS is in control of the transfer to 
emergency. Once th.e DCS is in emergency the new closed transition panel 
will take control and perform the function of the closed transition back to 
utility. We need to know the status of each of the breakers during the initial 
transition to verify we have the correct safety components in place. Please 
send us the sequence of op's for the transition to emergency that includes 
what controls breakers M-1/M-2/M-T during that transition. Can we get a 
clarification on the sequence of op's for the transition to emergency during 
a power outage 

A 11. The DCS initiates the sequence of operation for transition to emergency. 

Q12. Is there a plan for the closed transition panel to be used for a closed 
transition to generator for maintenance and/or testing? If so, what is the 
preferred sequence of op's for that transition? 

A 12. Maintenance and/or testing will be initiated from the DCS. 

Q13. Please confirm that the City of San Diego will sign as generator for disposal 
of any existing hazardous material encountered on the project, including 
lead based paint. 

A 13. Per Section 02050 Demolition, 1.6,A.; "The OWNER is responsible for the 
removal and disposal of any asbestos found in structures scheduled for 
demolition, prior to · commencement of demolition work by the 
CONTRACTOR." The City will sign as generator for disposal of any existing 
hazardous material encountered on the project including lead based paint. 

Q14. The number of bid items in PlanetBids does not match the bid items in 
specification section 01025 - Measurement and Payment. Please clarify the 
number of bid items, and provide a bid form. In addition, please provide all 
other bid documents that are required to be submitted. 

A 14. PlanetBids includes the bid items described in Section 01025. Additional bid 
items are described in City Whitebook or Standard Special provisions (SSP). 
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Q15. As per Note 23 on drawing A-2, it is the General Contractor's full responsibility 
to examine the site and the conditions prior to submitting a bid. As a result, 
please provide a schedule for optional site visits as needed up to the bid date. 

A 15. Dates will be announced for additional site visits. 

Q16. As per specification section 11175, 2.1 (A), pumping equipment shall comply with 
"the detailed pump specification". There are no detailed pump specifications to 
be found. Please clarify which specification section this is in reference to. 

A 16. Section 11175 consists of 27 pages. All pumps shall meet these specifications. 

Q17. Drawing D-1, Note 21 states that the "Return the generators and all 
associated apparatus to a location TBD within the City of San Diego,'1 

a. Please provide an address for location the generators are to be 
delivered to. 

b. Will the City of San Diego be able to off load the generators at the 
location or is the Contractor expected to off load the generators at 
the location? 

A17. a. Location is TBD. 

b. Contractor shall deliver and off load the generators. 

Q18. On drawing 6A-12, Note 19 states that the facility cannot be shut down 
during construction and demolition. Please clarify which areas in the facility 
this is in reference to. 

A 18. The entire facility cannot be shutdown. 

Q19. Drawing 6S-3 gives the dimensions for the canopy as either 110'-4 Y2" or 
102'-2 W1

• Drawing 6A-3 shows the same canopy as 1101-8". Please provide 
the correct dimensions for the canopy. 

A 19. The Architectural drawing is correct. The Structural drawing will be revised 
in Addendum B to match the Architectural drawing. 

Q20. Drawing S-1, Note S-4 states that all exposed structural steel be hot dipped 
- - - - -- -- - --- - ----- -galva-rrizea-andpalrrteOper seclion o-9-s-0-0-:-rstnis correct? ---------

A20. Yes, correct. 
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Q21. Specification Section 03300 3.3 G states When the temperature of the 
concrete is 85 degrees For above, the time between the introduction of the 
cement to the aggregates and discharge shall not exceed 45 minutes. This 
is unreasonable. The contractor will be required to order short loads in 
order to empty the trucks within this time frame. This will add substantial 
cost to the job. We ask that the specification be revised to 90 minutes in lieu 
of the 45 minutes listed. 

A21. The Engineer will consider if the Contractor shows full compliance with 
ASTM C94. 

Q22. Drawing 1 S-1 Note 1 says to remove the existing gear drive support system. 
Is it your intent to have the support removed and the new members shown 
shop fabricated? If this is the case if will not be possible for the contractor 
to install the support onto the existing anchors. Can the work shown be 
done with the gear drive support system staying in place and the welding 
done in the field? 

A22. Drawing shows existing ( E ) members and new ( N ) members. New ( N ) 
members can be welded in the field. 

Q23. Detail 5/7S-1 O requires wire mesh be installed in exterior walls with an 
architectural finish. This will give a poor finished product as the mesh may 
be exposed in areas with a 3" depressed architectural feature. It is not 
uncommon to have more than 2' of unsupported concrete when you have 
architectural finishes such as shown. Please eliminate the wire mesh shown 
so that the Owner will have a better looking structurally sound product. 

A23. Mesh shall conform and not be exposed. 

Q24. On Drawing D-1, Note 21 points to a curb area and has the tag "(D) Cable 
Tray on Ground (Temp)" However Note 21 in Keyed Notes references 
salvaging the existing generators and delivering them to the City of San 
Diego. Please clarify. 

A24. Per Keyed Note 21, Contractor shall "salvage and disconnect the (2) 2,000 . 
KW emergency diesel generator sets along with ALL APPARATUS. Return the 
generators and ALL ASSOCIATED APPARATUS to a ... " The cable tray on 
ground is considered an apparatus of the generators. All conductors for the 
generators are also considered an apparatus of the generators. 
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Q25. Notes on Drawing D-1 reference demolition of lube oil pipe and tank. What 
will be the status of the lube oil in the lines and tank when it is time to 
demolish the system? Will the tank be full, partially full or empty? If empty, 
would the lines and tank already been flushed and decontaminated? For 
the fuel tanks associated with the generators to be removed, will they be 
full, partially full or empty? If empty, would the lines and tank already been 
flushed and decontaminated? 

A25. The lube oil lines and tank system, and fuel lines and tank system will be 
fully operational just before being turned over to the Contractor for 
demolition. 

Q26. Detail 2/6A-11 Blocking Details references detail 4/-. However detail 4 on 
6A-11 does not show in wall blocking as shown on detail 2. Please confirm 
that detail 7/A-8.3 is the correct detail for in wall blocking. 

A26. Yes, 7/A-8.3 is the correct detail. 

Q27. Drawing 75-1 has a note "2-sack cement sand slurry, see note 5". Note 5 
states "Roof mechanical equipment not shown, see mechanical drawings." 
Please clarify. 

A27. See note 6/7S-5. 

Q28. Drawing 6M-3 shows a new HVAC unit on the roof of the new office space. 
Installation of the new HVAC unit will require demolition and patching back of 
the existing roofing material. Please provide specifications on the existing roof. 

A28. See specification 02050. 

Q29. Drawing 7M-2 shows RA and SA lines in the Electrical switchgear Building. 
On drawing G-12 in the Piping Schedule, the SA line is indicated to be a 
sample line, and the RA line does not have a designation. Drawing 6M-1 
indicates these systems to be HVAC duct. Please provide specifications for 
these lines, and clarify if they are intended to be round or square duct. 

A29. In Drawing 7M-2, the RA and SA lines are HVAC duct, not piping. Refer to 
Drawing 7M-12 for the HVAC duct specifications. Per Drawing 7M-2, the 
Electrical Switchgear Building HVAC duct is indicated as round duct. 

Q30. Specification Section 02090 3.4.1 states that all employees must have 
taken a "Lead Related Construction Worker" course and have obtained 
certification from State CDPH as "worker." Please clarify if this 
r_equir-emenLis-indeed-for--all-emploY-ee-s-wor-king-on-the-prnjeGt,-Gr-Gnly----- --- -
for the employees working on lead removal activities. 

A30. Per Specification Section 02090, 3.1, "this portion of the specification 
describes procedures and protocols for lead hazard control activities.", so 
the course and certification applies to only employees working on lead 
removal activities. 

"'"»••• .. ,• •........... "'"··· -~ ...... 
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Q31. Please clarify if medical surveillance as per Specification Section 02090 
3.10.1.2 is required for all employees working on the project, or only for 
the employees working on lead removal activities. 

A31. Per Specification Section 02090, 3.1, "this portion of the specification 
describes procedures and protocols for lead hazard control activities.", so 
medical surveillance applies to only employees working on lead removal 
activities. 

Q32. Is it your intent to have the control joints shown on sheets 7 A-3 thru 7 A-5 
match the vertical construction joints or can construction joints be placed 
at different locations? 

A32. Contractor shall match as shown on drawings. 

Q33. Specification Section 03300 2.5 A gives a maximum aggregate size of 
either 1" for all work or 1 Y2" for walls greater than 12". The contract 
drawings sheet S-1 note C3 says the maximum aggregate size for 
foundations and mass concrete work shall be inch and slabs on grade, 
walls and all other concrete work shall be %". Please clarify which 
aggregate size and location is correct. 

A33. The specification is correct. The drawing will be revised in Addendum B to 
match the specification. 

Q34. Drawing C-1: General Notes, Note 1 states "If the City Building Inspector 
determines non-compliance with any accessibility provisions, a complete 
and detailed revised plan clearly showing all existing non-complying 
conditions and the proposed modifications to meet current accessibility 
requirements (including site plan, floor plans, details, etc.) will be submitted 
to the department for review and approval." 

a. Please confirm that the revised plans will be developed by the 
Engineer. 

b. If the revised plans are to be developed by the Contractor, please 
confirm that this is considered Extra Work for which a Change 
Order will be issued. 

C. 

A34. a. 

Also confirm that the rework required by the revised plans is 
considered Extra Work for which a Change Order will be issued. 

The revised plans will be developed by the City. 

b. Contractor shall notify the Resident Engineer for any requests for 
Extra Work as described in Section 3 of the Standard Special 
Provisions. 

c. The rework required by the revised plans is considered extra work . 

.. ............. -... . 
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Q35. Drawing A-2: General Notes, Note 24. Please confirm that the intent of this note 
is that the Contractor notifies the Architect immediately of any conflicts or 
discrepancies the Contractor may find in its review of the Contract documents. 
This interpretation is consistent with 2-5.1 of the Green book which requires the 
Contractor" upon discovering any error or omission in the Plans or 
Specifications, immediately call it to the attention of the Engineer." 

A35. The intent of General Note 24 on Drawing A-2 is a more stringent requirement 
than Greenbook Section 2-5.~, and the Contractor shall take a more proactive 
approach to comparing and checking all Contract Documents. City requires the 
Contractor shall first notify the City Resident Engineer of any 
conflicts/discrepancies, per 2-5.1. 

Q36. Several notes on the drawings (Drawing C-1: General Notes, Note 1; Drawing A-
2: Notes 23, 24, and 25; Drawing 6S-2: Notes 3 and 6 are examples) appear to 
potentially make the Contractor responsible for design even though this is not a 
design-build job. As this is a remodel of an existing facility and considering the 
risk for unforeseen issues inherent in a remodel, either in the design or actual 
site conditions, would the City consider adding an allowance to the bid items to 
address this risk and uncertainty? This would avoid having the Contractors carry 
possibly unnecessary contingencies in their bids to cover this risk and 
uncertainty. By having an allowance the City would only pay the actual costs 
required to address the unforeseen issues that actually impact the project. 

A36. No allowance bid item will be added to the Bid items list. 

Q37. Supplementary Special Provisions 3-5.2.5 Dispute Resolution Board. How are 
the costs apportioned for a Dispute Resolution Board? Is it similar to 
3-5.2.2 Mandatory Mediation Costs? Please clarify. 

A37. If such costs apply, then would be as stated in 3-5.2.2 

Q38. Bid Item #2-Special Inspection 

a. Please confirm that Bid Item #2 is the "Inspection Paid For By the 
Contractor" referenced in Whitebook section 4-1.3.4.1 Payment. 

b. Please clarify documentation required to be submitted in order for the 
Contractor to be reimbursed under this bid item. 

c. Please confirm that this bid item covers all costs for special inspection 
required to be paid by the Contractor per Drawing S-2 (4-1.3.4.2 
Supplementary Special Provisions) 

d. Please confirm that markups per Whitebook 3-3.2.3 apply to costs 
______________________ i11curtedJor_SpeciaL111spectio11.- _ 

A38. a. Special inspection confirmed as stated. 

b. Payment shall be as described in Section 9. 

c. Bid item covers bid item as required and compensation per allowance 
provided. 

d. Markups referenced in 3-3.2.3 are under Section 3 "Changes in work". 
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Q39. Bid Item #3 - Permits 

a. Please confirm this allowance is for all permits, other than the 
permits the City will obtain (7-5.2, Supplementary Special Provisions). 

b. Please clarify documentation required to be submitted in order for 
the Contractor to be reimbursed under this bid item. 

A39. a. Allowance only for required permits as described in 7-5 in Appendix 
E of ebidding documents. 

b. Shall follow payment procedures for allowances referenced in 
section 9 in Whitebook. 

Q40. Bid Item #7 - Field Orders 

a. Please confirm the intent of this bid item. Is it to cover the risk for 
unforeseen issues inherent in a remodel, either in the design or 
actual site conditions? 

b. Please confirm that markups per Whitebook 3-3.2.3 apply to costs 
incurred under this bid item and will be included in the Field Orders. 

A40. a. Yes, at discretion of the R.E. ease of payment for such applicable 
under Section 3 "changes in work". 

b. This is an allowance at the R.E. discretion of use of payment 
methods. Mark up will follow as stated in 3-3.2.3 under Section 3 -
"changes in work". 

Q41. Bid Item #18, Specification 01025-3.3K - The bid item is listed as a lump 
sum with no unit price. The referenced specification (01025-3.3K) states 
"Preset $1,000,000 budget by the CITY and is to pay SDG&E for the new 
gas service." Is this bid item supposed to be an allowance item of 
$1,000,000? Please clarify. 

A41. This bid item has been corrected to show allowance, as referenced in 01025-
3.3K. Please see Section D Additional Changes as part of this addendum. 

Q42. Specification 02140, 3.1.M states "If the laboratory results of the 
independent assessment of subsurface conditions show contamination 
levels above what is acceptable, a treatment system shall be provided 
under the bid allowances in the Bid Schedule." It does not appear that 
there is a bid item for this in the Bid Schedule. Please clarify. 

A42. Will be provided for and is included in the bid item for Dewatering. 
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Q43. Whitebook 6-3.2.2 states "1. Unless specified otherwise in the Contract 
Documents, you shall retain a qualified archaeologist approved by the City's 
Environmental Analysis Section (EAS)." Please confirm an archaeologist is 
required for this project. 

A43. None at this time. 

Q44. Whitebook 6-3.2.2.1 states "1. The full compensation for the Archaeological 
and Native American monitoring program and report preparation, as 
prescribed in Contract Appendices, shall be included in the lump sum or linear 
foot Bid item for "Archaeological and Native American Monitoring Program". Is 
a bid item for "Archaeological and Native American Monitoring Program" going 
to be provided or would the costs be compensated under Bid Item #7? 

A44. No bid item will be provided. If a case is encountered, will be per Section 3 
"Changes in work". 

Q45. Whitebook 6-3.2.3 states "1. Unless specified otherwise in the Contract Documents, 
you shall retain a qualified paleontologist approved by the City's Environmental 
Analysis Section (EAS).'' Please confirm a paleontologist is required for this project. 

A45. None at this time. 

Q46. Whitebook 6-3.2.3.1 states "1. The full compensation for the paleontological 
monitoring program and report preparation, as prescribed in Contract 
Appendices, shall be included in the lump sum or linear feet Bid item for 
"Paleontological Monitoring Program". Is a bid item for "Paleontological 
Monitoring Program" going to be provided or would the costs be 
compensated under Bid Item #7? 

A46. No bid item will be provided. If a case is encountered, will be per Section 3 
"Changes in work". 

Q47. This is another RFI regarding Instruction to Bidders Item No. 19: 

1) Only One Bid Per Contractor Shall Be Accepted Can a prequalified 
bidder who also happen to attend the mandatory Site Meeting bid 
both as a Prime Contractor and Subcontractor (listed by other GC/s)? 
This will create advantage to the bidder that decided to bid both as a 

- - ------- -- ---------- --GE-and-:mbcontractor--;---- ----

A47. A firm can bid as a Prime Contractor and a Subcontractor. 

.. .... , .... -..~---~---.-.. 
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C. ATTACHMENTS 

1. To Attachment D, Item 9 Wage Rates, pages 35 through 60, DELETE in their 
entirety and SUBSTITUTE with pages 15 through 42 of this Addendum. 

2. To Attachment D, Item 11 Agency Specific Provisions, Sub-item 11.1. All EPA 
Funded Contracts, number 7. c), 2., page 69, DELETE in its entirety and 
SUBSTITUTE the following: 

2. Make information on forthcoming opportunities available to DBEs 
and arrange time frames for contracts and establish delivery 
schedules, where the requirements permit, in a way that encourages 
and facilitates participation by DBEs in the competitive process. This 
includes, whenever possible, posting solicitations for bids or 
proposals for a minimum of 15 Working Days before the bid or 
proposal closing date. 

3. To Attachment E, Supplementary Special Provisions, Technicals, page 993, 
Section 15400 - Plumbing, Part 2 - Products, Sub-part 2.13, Valves, Item B., 
DELETE in its entirety and SUBSTITUTE the following: 

B. All shut-off valves: Ball valves 2 inch and smaller with Teflon seats 
and full port ball, 125# SWP 200# WOG with solder ends. Gate 
Valves 2 in. and 3 in. bronze, NRS, 125# SWP) 200# WOB with 
threaded ends. 

D. ADDITIONAL CHANGES 

The following are changes in the Line Items Tab in PlanetBids: 

For clarity where applicable, ADDITIONS, if any, have been Underlined and 
DELETIONS, if any, have been Stricken out. 

Section Item Code 

Main 23821 
Bid 

James Nagelvoort, Director 
Public Works Department 

Dated: October 24, 2016 
San Diego, California 

JN/JB/egz 

Item Description 

SDG&E- New 
Line/Coard (EOC 

Type I) 

October 24, 2016 ADDENDUM "A" 
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9. Wage Rates: This contract shall be subject to the following Davis-Bacon Wage 
Decisions: 

General Decision Number: CA160001 10/21/2016 CAl 

Superseded General Decision Number: CA20150001 

State: California 

Construction Types: Building, Heavy (Heavy and Dredging), 
Highway and Residential 

County: San Diego County in California. 

BUILDING CONSTRUCTION PROJECTS; DREDGING PROJECTS (does not 
include hopper dredge work); HEAVY CONSTRUCTION PROJECTS (does 

not include water well drilling); HIGHWAY CONSTRUCTION 
PROJECTS; RESIDENTIAL CONSTRUCTION PROJECTS (consisting of 
single family homes and apartments up to and including 4 

stories) 

Note: Under Executive Order (EO) 13658, an hourly minimum wage 
of $10.15 for calendar year 2016 applies to all contracts 

subject to the Davis-Bacon Act for which the solicitation was 
issued on or after January 1, 2015. If this contract is covered 

by the EO, the contractor must pay all workers in any 
classification listed on this wage determination at least 

$10.15 (or the applicable wage rate listed on this wage 
determination, if it is higher) for all hours spent performing 

on the contract in calendar year 2016. The EO minimum wage rate 
will be adjusted annually. Additional information on contractor 

requirements and worker protections under the EO is available 
at www.dol.gov/whd/govcontracts. 

Modification Number Publication Date 
0 01/08/2016 
1 02/12/2016 
2 02/19/2016 
3 02/26/2016 
4 03/04/2016 
5 03/18/2016 
6 07/01/2016 
7 07/08/2016 
8 07/22/2016 

__ --- --- -- --- ----- ____ 2__ ______ _____Q__li{12L2016 --------------- ------ __ _ 
10 
11 
12 

08/26/2016 
09/16/2016 
10/21/2016 
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* ASBE0005-002 07/04/2016 

Asbestos Workers/Insulator 
(Includes the application of 
all insulating materials, 
protective coverings, 
coatings, and finishes to all 

Rates 

types of mechanical systems) ..... $ 38.37 
Fire Stop Technician 
(Application of Firestopping 
Materials for wall openings 
and penetrations in walls, 
floors, ceilings and curtain 
walls) ........................... $ 26.15 

* ASBE0005-004 07/04/2016 

Asbestos Removal 
worker/hazardous material 
handler (Includes 
preparation, wetting, 
stripping, removal, 
scrapping, vacuuming, bagging 
and disposing of all 
insulation materials from 
mechanical systems, whether 

Rates 

they contain asbestos or not) .... $ 18.38 

BOIL0092-003 10/01/2012 

Rates 

BOILERMAKER ...................... $ 41.17 

BRCA0004-008 11/01/2015 

Rates 

BRICKLAYER; MARBLE SETTER ........ $ 34.44 

* BRCA0018-004 06/01/2016 

Rates 

MARBLE FINISHER .................. $ 28.45 
TILE FINISHER .................... $ 24.53 
TILE LAYER ....................... $ 35. 89 

BRCA0018-010 09/01/2013 

Rates 
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20.13 

17.31 

Fringes 

10.82 

Fringes 

28.27 

Fringes 

17.21 

Fringes 

11. 38 
4.19 
8.55 

Fringes 
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TERRAZZO FINISHER ................ $ 26.59 
TERRAZZO WORKER/SETTER ........... $ 33.63 

CARP0409-002 07/01/2008 

Rates 

Diver 
(1) Wet. .................... $ 663.68 
(2) Standby ................. $ 331.84 
(3) Tender .................. $ 323.84 
(4) Assistant Tender ........ $ 299.84 

Amounts in "Rates' column are per day 

CARP0409-008 08/01/2010 

Rates 

Modular Furniture Installer ...... $ 17.00 

CARP0547-001 07/01/2009 

Rates 

CARPENTER 
· (1) Bridge ................. $ 37.28 

(2) Commercial Building .... $ 32.30 
(3) Heavy & Highway ........ $ 37.15 
(4) Residential Carpenter .. $ 25.84 
(5) Residential 
Insulation Installer~ ....... $ 18.00 

MILLWRIGHT ....................... $ 37. 65 
PILEDRIVERMAN .................... $ 37. 28 

CARP0547-002 07/01/2009 

Drywall 
(1) Work on wood framed 
construction of single 
family residences, 
apartments or condominiums 
under four stories 

Rates 

Drywall Installer/Lather ... $ 21.00 
Drywall Stocker/Scrapper ... $ 11.00 

- - - ---- ---- - --(-2-)--A.-l-l-oth-er-work 
Drywall Installer/Lather ... $ 27.35 
Drywall Stocker/Scrapper ... $ 11.00 

ELEC0569-001 08/31/2015 

Rates 
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Fringes 

9.82 
9.82 
9.82 
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Fringes 

7.41 

Fringes 
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8.16 
10.58 
10.58 

Fringes 

8.58 
6.67 

9.58 
6.67 
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Electricians (Tunnel Work) 
Cable Splicer ............... $ 46.88 
Electrician ................. $ 46.13 

Electricians: (All Other 
Work, Including 4 Stories 
Residential) 

Cable Splicer ............... $ 41.75 
Electrician ................. $ 41.00 

* ELEC0569-004 06/01/2015 

ELECTRICIAN (Sound & 
Communications Sound 

Rates 

13.54 
13.51 

13.38 
13.36 

Fringes 

Technician) ...................... $ 29.55 11.92 
SOUND TECHNICIAN: Terminating, operating and performing final 
check-out 

ELEC0569-005 06/06/2016 

Rates Fringes 

Sound & Communications 
Sound Technician ............ $ 30.22 12.21 

SOUND TECHNICIAN: Terminating, operating and performing 
final check-out 

ELEC0569-006 10/05/2015 

Work on street lighting; traffic signals; and underground 
systems and/or established easements outside of buildings 

Traffic signal, street light 
and underground work 

Rates 

Utility Technician #1 ....... $ 29.50 
Utility Technician #2 ....... $ 24.65 

STREET LIGHT & TRAFFIC SIGNAL WORK: 

Fringes 

8.31 
8.16 

UTILITY TECHNICIAN #1: Installation of street lights and 
traffic signals, including electrical circuitry, 
programmable controller, pedestal-mounted electrical meter 
enclosures and laying of pre-assembled cable in ducts. The 
layout of electrical systems and communication installation 
including proper position of trench depths, and radius at 
duct banks, location for manholes, street lights and 
traffic signals. 

UTILITY TECHNICIAN #2: Distribution of material at jobsite, 
installation of underground ducts for electrical, 
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telephone, cable TV land communication systems. The 
setting, leveling, grounding and racking of precast 
manholes, handholes and transformer pads. 

ELEC0569-008 06/06/2016 

Rates Fringes 

ELECTRICIAN (Residential, 1-3 
Stories) ......................... $ 31.69 3%+6.61 

ELEC1245-001 06/01/2015 

Rates Fringes 

LINE CONSTRUCTION 
(1) Lineman; Cable splicer .. $ 52.85 15.53 
(2) Equipment specialist 
(operates crawler 
tractors, commercial motor 
vehicles, backhoes, 
trenchers, cranes (50 tons 
and below), overhead & 

underground distribution 
line equipment) ........... $ 42.21 14.32 
( 3) Groundman ............... $ 32.28 14.03 
(4) Powderman ............... $ 47.19 14.60 

HOLIDAYS: New Year's Day, M.L. King Day, Memorial Day, 
Independence Day, Labor Day, Veterans Day, Thanksgiving Day 
and day after Thanksgiving, Christmas Day 

ELEV0018-001 01/01/2015 

Rates Fringes 

ELEVATOR MECHANIC ................ $ 49.90 28.38 

FOOTNOTE: 
PAID VACATION: Employer contributes 8% of regular hourly 
rate as vacation pay credit for employees with more than 5 
years of service, and 6% for 6 months to 5 years of service. 
PAID HOLIDAYS: New Years Day, Memorial Day, Independence Day, 
Labor Day, Veterans Day, Thanksgiving Day, Friday after 
Thanksgiving, and Christmas Day. 

ENGI0012-003 07/01/2016 

OPERATOR: Power Equipment 
(All Other Work) 

Rates 
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GROUP 1 .................... $ 39.95 23.35 
GROUP 2 .................... $ 40.73 23.35 
GROUP 3 .................... $ 41. 02 23.35 
GROUP 4 .................... $ 42.51 23.35 
GROUP 5 .................... $ 41. 86 23.35 
GROUP 6 .................... $ 41. 83 23.35 
GROUP 8 .................... $ 42.84 23.35 
GROUP 9 .................... $ 42.19 23.35 
GROUP 10 .................... $ 42. 96 23.35 
GROUP 11 .................... $ 42.31 23.35 
GROUP 12 ........... , ........ $ 43.13 23.35 
GROUP 13 .................... $ 43.23 23.35 
GROUP 14 .................... $ 43.26 23.35 
GROUP 15 .................... $ 43.34 23.35 
GROUP 16 .................... $ 43.46 23.35 
GROUP 17 .......... , ......... $ 43.63 23.35 
GROUP 18 .................... $ 43.73 23.35 
GROUP 19 .................... $ 43.84 23.35 
GROUP 20 .................... $ 43. 96 23.35 
GROUP 21 .................... $ 44.13 23.35 
GROUP 22 .................... $ 44.23 23.35 
GROUP 23 ................ • .... $ 44.34 23.35 
GROUP 24 .................... $ 44.46 23.35 
GROUP 25 .................... $ 44.63 23.35 

OPERATOR: Power Equipment 
(Cranes, Piledriving & 

Hoisting) 
GROUP 1 .................... $ 43.20 22.15 
GROUP 2 .................... $ 43.98 22.15 
GROUP 3 .................... $ 44.27 22.15 
GROUP 4 .................... $ 44.41 22.15 
GROUP 5 .................... $ 44.63 22-.15 
GROUP 6 .•••••••••••••..•••• $ 44.74 22.15 
GROUP 7 .................... $ 44.86 22.15 
GROUP 8 •••.•••••••••••••••• $ 45.03 22.15 
GROUP 9 •••••••••••••••••••• $ 45.20 22.15 
GROUP 10 .................... $ 46.20 22.15 
GROUP 11 .................... $ 47.20 22.15 
GROUP 12 .................... $ 48.20 22.15 
GROUP 13 .................... $ 49. 20 22.15 

OPERATOR: Power Equipment 
(Tunnel Work) 

GROUP 1 .................... $ 41. 80 23.35 
GROUP 2 .................... $ 42.58 23.35 
GROUP 3 .................... $ 42.87 23.35 
GROUP 4 .................... $ 43.01 23.35 
GROUP 5 .................... $ 43.23 23.35 
GROUP 6 .••• : •••••.••••••••• $ 43.34 23.35 
GROUP 7 .................... $ 43.46 23.35 

PREMIUM PAY: 
$3.75 per hour shall be paid on all Power Equipment Operator 
work on the followng Military Bases: China Lake Naval 
Reserve, Vandenberg AFB, Point Arguello, Seely Naval Base, 
Fort Irwin, Nebo Annex Marine Base, Marine Corp Logistics 
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Base Yermo, Edwards AFB, 29 Palms Marine Base and Camp 
Pendleton 

Workers required to suit up and work in a hazardous material 
environment: $2.00 per hour additional. Combination mixer 
and compressor operator on gunite work shall be classified 
as a concrete mobile mixer operator. 

SEE ZONE DEFINITIONS AFTER CLASSIFICATIONS 

POWER EQUIPMENT OPERATORS CLASSIFICATIONS 

GROUP 1: Bargeman; Brakeman; Compressor operator; Ditch 
Witch, with seat or similar type equipment; Elevator 
operator-inside; Engineer Oiler; Forklift operator 
(includes loed, lull or similar types under 5 tons; 
Generator operator; Generator, pump or compressor plant 
operator; Pump operator; Signalman; Switchman 

GROUP 2: Asphalt-rubber plant operator (nurse tank operator); 
Concrete mixer operator-skip type; Conveyor operator; 
Fireman; Forklift operator (includes loed, lull or similar 
types over 5 tons; Hydrostatic pump operator; oiler crusher 
(asphalt or concrete plant); Petromat laydown machine; PJU 
side dum jack; Screening and conveyor machine operator (or 
similar types); Skiploader (wheel type up to 3/4 yd. 
without attachment); Tar pot fireman; Temporary heating 
plant operator; Trenching machine oiler 

GROUP 3: Asphalt-rubber blend operator; Bobcat or similar 
type (Skid steer); Equipment greaser (rack); Ford Ferguson 
(with dragtype attachments); Helicopter radioman (ground); 
Stationary pipe wrapping and cleaning machine operator 

GROUP 4: Asphalt plant fireman; Backhoe operator (mini-max or 
similar type); Boring machine operator; Boxman or mixerman 
(asphalt or concrete); Chip spreading machine operator; 
Concrete cleaning decontamination machine operator; 
Concrete Pump Operator (small portable); Drilling machine 
operator, small auger types (Texoma super economatic or 
similar types - Hughes 100 or 200 or similar types -
drilling depth of 30' maximum); Equipment greaser (grease 
truck); Guard rail post driver operator; Highline cableway 
signalman; Hydra-hammer-aero stamper; Micro Tunneling 
(above ground tunnel); Power concrete curing machine 
operator; Power concrete saw operator; Power-driven jumbo 
form setter operator; Power sweeper operator; Rock Wheel 

--- -- -- - -- .5-awiTren-ch-e-r,-m,1-1-er operator (compact:ing);-Screea operaEor 
(asphalt or concrete); Trenching machine operator (up to 6 
ft.); Vacuum or much truck 

GROUP 5: Equipment Greaser (Grease Truck/Multi Shift). 

GROUP 6: Articulating material hauler; Asphalt plant 
engineer; Batch plant operator; Bit sharpener; Concrete 
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joint machine operator (canal and similar type); Concrete 
planer operator; Dandy digger; Deck engine operator; 
Derrickman (oilfield type); Drilling machine operator, 
bucket or auger types (Calweld 100 bucket or similar types 
- Watson 1000 auger or similar types - Texoma 330, 500 or 
600 auger or similar types - drilling depth of 45' 
maximum); Drilling machine operator; Hydrographic seeder 
machine operator (straw, pulp or seed), Jackson track 
maintainer, or similar type; Kalamazoo Switch tamper, or 
similar type; Machine tool operator; Maginnis internal full 
slab vibrator, Mechanical berm, curb or gutter(concrete or 
asphalt); Mechanical finisher operator (concrete, 
Clary-Johnson-Bidwell or similar); Micro tunnel system 
(below ground); Pavement breaker operator (truck mounted); 
Road oil mixing machine operator; Roller operator (asphalt 
or finish), rubber-tired earth moving equipment (single 
engine, up to and including 25 yds. struck); Self-propelled 
tar pipelining machine operator; Skiploader operator 
(crawler and wheel type, over 3/4 yd. and up to and 
including 1-1/2 yds.); Slip form pump operator (power 
driven hydraulic lifting device for concrete forms); 
Tractor operator-bulldozer, tamper-scraper (single engine, 
up to 100 h.p. flywheel and similar types, up to and 
including D-5 and similar types); Tugger hoist operator (1 
drum); Ultra high pressure waterjet cutting tool system 
operator; Vacuum blasting machine operator 

GROUP 8: Asphalt or concrete spreading operator (tamping or 
finishing); Asphalt paving machine operator (Barber Greene 
or similar type); Asphalt-rubber distribution operator; 
Backhoe operator (up to and including 3/4 yd.), small ford, 
Case or similar; Cast-in-place pipe laying machine 
operator; Combination mixer and compressor operator (gunite 
work); Compactor operator (self-propelled); Concrete mixer 
operator (paving); Crushing plant operator; Drill Doctor; 
Drilling machine operator, Bucket or auger types (Calweld 
150 bucket or similar types - Watson 1500, 2000 2500 auger 
or similar types - Texoma 700, 800 auger or similar types -
drilling depth of 60' maximum); Elevating grader operator; 
Grade checker; Gradall operator; Grouting machine operator; 
Heavy-duty repairman; Heavy equipment robotics operator; 
Kalamazoo balliste regulator or similar type; Kolman belt 
loader and similar type; Le Tourneau blob compactor or 
similar type; Loader operator (Athey, Euclid, Sierra and 
similar types); Mobark Chipper or similar; Ozzie padder or 
similar types; P.C. slot saw; Pneumatic concrete placing 
machine operator (Hackley-Presswell or similar type); 
Pumpcrete gun operator; Rock Drill or similar types; Rotary 
drill operator (excluding caisson type); Rubber-tired 
earth-moving equipment operator (single engine, 
caterpillar, Euclid, Athey Wagon and similar types with any 
and all attachments over 25 yds. up to and including 50 cu. 
yds. struck); Rubber-tired earth-moving equipment operator 
(multiple engine up to and including 25 yds. struck); 
Rubber-tired scraper operator (self-loading paddle wheel 
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type-John Deere, 1040 and similar single unit); Self­
propelled curb and gutter machine operator; Shuttle buggy; 
Skiploader operator (crawler and wheel type over 1-1/2 yds. 
up to and including 6-1/2 yds.); Soil remediation plant 
operator; Surface heaters and planer operator; Tractor 
compressor drill combination operator; Tractor operator 
(any type larger than D-5 - 100 flywheel h.p. and over, or 
similar-bulldozer, tamper, scraper and push tractor single 
engine); Tractor operator (boom attachments), Traveling 
pipe wrapping, cleaning and bendng machine operator; 
Trenching machine operator (over 6 ft. depth capacity, 
manufacturer's rating); trenching Machine with Road Miner 
attachment (over 6 ft depth capacity): Ultra high pressure 
waterjet cutting tool system mechanic; Water pull 
(compaction) operator 

GROUP 9: Heavy Duty Repairman 

GROUP 10: Drilling machine operator, Bucket or auger types 
(Calweld 200 B bucket or similar types-Watson 3000 or 5000 
auger or similar types-Texoma 900 auger or similar 
types-drilling depth of 105' maximum); Dual drum mixer, 
dynamic compactor LDC350 (or similar types); Monorail 
locomotive operator (diesel, gas or electric); Motor 
patrol-blade operator (single engine); Multiple engine 
tractor operator (Euclid and similar type-except Quad 9 
cat.); Rubber-tired earth-moving equipment operator (single 
engine, over 50 yds. struck); Pneumatic pipe ramming tool 
and similar types; Prestressed wrapping machine operator; 
Rubber-tired earth-moving equipment operator (single 
engine, over 50 yds. struck); Rubber tired earth moving 
equipment operator (multiple engine, Euclid, caterpillar 
and similar over 25 yds. and up to 50 yds. struck), Tower 
crane repairman; Tractor loader operator (crawler and wheel 
type over 6-1/2 yds.); Woods mixer operator (and similar 
Pugmill equipment) 

GROUP 11: Heavy Duty Repairman - Welder Combination, Welder -
Certified. 

GROUP 12: Auto grader operator; Automatic slip form operator; 
Drilling machine operator, bucket or auger types (Calweld, 
auger 200 CA or similar types - Watson, auger 6000 or 
similar types - Hughes Super Duty, auger 200 or similar 
types - drilling depth of 175' maximum); Hoe ram or similar 
with compressor; Mass excavator operator less tha 750 cu. 
yards; Mechanical finishing machine operator; Mobile form 

- - - ----- trav'"1-e-r-op~r-ator; Motor patrol operator (mult:i-engine) _; _______ _ 
Pipe mobile machine operator; Rubber-tired earth- moving 
equipment operator (multiple engine, Euclid, Caterpillar 
and similar type, over 50 cu. yds. struck); Rubber-tired 
self- loading scraper operator (paddle-wheel-auger type 
self-loading - two (2) or more units) 

GROUP 13: Rubber-tired earth-moving equipment operator 
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operating equipment with push-pull system (single engine, 
up to and including 25 yds. struck) 

GROUP 14: Canal liner operator; Canal trimmer operator; 
Remote- control earth-moving equipment operator (operating 
a second piece of equipment: $1.00 per hour additional); 
Wheel excavator operator (over 750 cu. yds.) 

GROUP 15: Rubber-tired earth-moving equipment operator, 
operating equipment with push-pull system (single engine, 
Caterpillar, Euclid, Athey Wagon and similar types with any 
and all attachments over 25 yds. and up to and including 50 
yds. struck); Rubber-tired earth-moving equipment operator, 
operating equipment with push-pull system (multiple 
engine-up to and including 25 yds. struck) 

GROUP 16: Rubber-tired earth-moving equipment operator, 
operating equipment with push-pull system (single engine, 
over 50 yds. struck); Rubber-tired earth-moving equipment 
operator, operating equipment with push-pull system 
(multiple engine, Euclid, Caterpillar and similar, over 25 
yds. and up to 50 yds. struck) 

GROUP 17: Rubber-tired earth-moving equipment operator, 
operating equipment with push-pull system (multiple engine, 
Euclid, Caterpillar and similar, over 50 cu. yds. struck); 
Tandem tractor operator (operating crawler type tractors in 
tandem - Quad 9 and similar type) 

GROUP 18: Rubber-tired earth-moving equipment operator, 
operating in tandem (scrapers, belly dumps and similar 
types in any combination, excluding compaction units -
single engine, up to and including 25 yds. struck) 

GROUP 19: Rotex concrete belt operator (or similar types); 
Rubber-tired earth-moving equipment operator, operating in 
tandem (scrapers, belly dumps and similar types in any 
combination, excluding compaction units - single engine, 
Caterpillar, Euclid, Athey Wagon and similar types with any 
and all attachments over 25 yds.and up to and including 50 
cu. yds. struck); Rubber-tired earth-moving equipment 
operator, operating in tandem (scrapers, belly dumps and 
similar types in any combination, excluding compaction 
units - multiple engine, up to and including 25 yds. struck) 

GROUP 20: Rubber-tired earth-moving equipment operator, 
operating in tandem (scrapers, belly dumps and similar 
types in any combination, excluding compaction units -
single engine, over 50 yds. struck); Rubber-tired 
earth-moving equipment operator, operating in tandem 
(scrapers, belly dumps, and similar types in any 
combination, excluding compaction units - multiple engine, 
Euclid, Caterpillar and similar, over 25 yds. and up to 50 
yds. struck) 
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GROUP 21: Rubber-tired earth-moving equipment operator, 
operating in tandem (scrapers, belly dumps and similar 
types in any combination, excluding compaction units -
multiple engine, Euclid, Caterpillar and similar type, over 
50 cu. yds. struck) 

GROUP 22: Rubber-tired earth-moving equipment operator, 
operating equipment with the tandem push-pull system 
(single engine, up to and including 25 yds. struck) 

GROUP 23: Rubber-tired earth-moving equipment operator, 
operating equipment with the tandem push-pull system 
(single engine, Caterpillar, Euclid, Athey Wagon and 
similar types with any and all attachments over 25 yds. and 
up to and including 50 yds. struck); Rubber-tired 
earth-moving equipment operator, operating with the tandem 
push-pull system (multiple engine, up to and including 25 
yds. struck) 

GROUP 24: Rubber-tired earth-moving equipment operator, 
operating equipment with the tandem push-pull system 
(single engine, over 50 yds. struck); Rubber-tired 
earth-moving equipment operator, operating equipment with 
the tandem push-pull system (multiple engine, Euclid, 
Caterpillar and similar, over 25 yds. and up to 50 yds. 
struck) 

GROUP 25: Concrete pump operator-truck mounted; Rubber-tired 
earth-moving equipment operator, operating equipment with 
the tandem push-pull system (multiple engine, Euclid, 
Caterpillar and similar type, over 50 cu. yds. struck) 

CRANES, PILEDRIVING AND HOISTING EQUIPMENT CLASSIFICATIONS 

GROUP 1: Engineer oiler; Fork lift operator (includes loed, 
lull or similar types) 

GROUP 2: Truck crane oiler 

GROUP 3: A-frame or winch truck operator; Ross carrier 
operator (jobsite) 

GROUP 4: Bridge-type unloader and turntable operator; 
Helicopter hoist operator 

GROUP 5: Hydraulic boom truck; Stinger crane (Austin-Western 
or similar type); Tugger hoist operator (1 drum) 

GROUP 6: Bridge crane operator; Cretor crane operator; Hoist 
operator (Chicago boom and similar type); Lift mobile 
operator; Lift slab machine operator (Vagtborg and similar 
types); Material hoist and/or manlift operator; Polar 
gantry crane operator; Self Climbing scaffold (or similar 
type); Shovel, backhoe, dragline, clamshell operator (over 
3/4 yd. and up to 5 cu. yds. mrc); Tugger hoist operator 
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GROUP 7: Pedestal crane operator; Shovel, backhoe, dragline, 
clamshell operator (over 5 cu. yds. mrc); Tower crane 
repair; Tugger hoist operator (3 drum) 

GROUP 8: Crane operator (up to and including 25 ton 
capacity); Crawler transporter operator; Derrick barge 
operator (up to and including 25 ton capacity); Hoist 
operator, stiff legs, Guy derrick or similar type (up to 
and including 25 ton capacity); Shovel, backhoe, dragline, 
clamshell operator (over 7 cu. yds., M.R.C.) 

GROUP 9: Crane operator (over 25 tons and up to and including 
50 tons mrc); Derrick barge operator (over 25 tons up to 
and including 50 tons mrc); Highline cableway operator; 
Hoist operator, stiff legs, Guy derrick or similar type 
(over 25 tons up to and including 50 tons mrc); K-crane 
operator; Polar crane operator; Self erecting tower crane 
operator maximum lifting capacity ten tons 

GROUP 10: Crane operator (over 50 tons and up to and 
including 100 tons mrc); Derrick barge operator (over 50 
tons up to and including 100 tons mrc); Hoist operator, 
stiff legs, Guy derrick or similar type (over 50 tons up to 
and including 100 tons mrc), Mobile tower crane operator 
(over 50 tons, up to and including 100 tons M.R.C.); Tower 
crane operator and tower gantry 

GROUP 11: Crane operator (over 100 tons and up to and 
including 200 tons mrc); Derrick barge operator (over 100 
tons up to and including 200 tons mrc); Hoist operator, 
stiff legs, Guy derrick or similar type (over 100 tons up 
to and including 200 tons mrc); Mobile tower crane operator 
(over 100 tons up to and including 200 tons mrc) 

GROUP 12: Crane operator (over 200 tons up to and including 
300 tons mrc); Derrick barge operator (over 200 tons up to 
and including 300 tons mrc); Hoist operator, stiff legs, 
Guy derrick or similar type (over 200 tons, up to and 
including 300 tons mrc); Mobile tower crane operator (over 
200 tons, up to and including 300 tons mrc) 

GROUP 13: Crane operator (over 300 tons); Derrick barge 
operator (over 300 tons); Helicopter pilot; Hoist operator, 
stiff legs, Guy derrick or similar type (over 300 tons); 
Mobile tower crane operator (over 300 tons) 

TUNNEL CLASSIFICATIONS 

GROUP 1: Skiploader (wheel type up to 3/4 yd. without 
attachment) 

GROUP 2: Power-driven jumbo form setter operator 

GROUP 3: Dinkey locomotive or motorperson (up to and 
including 10 tons) 
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GROUP 4: Bit sharpener; Equipment greaser (grease truck); 
Slip form pump operator (power-driven hydraulic lifting 
device for concrete forms); Tugger hoist operator (1 drum); 
Tunnel locomotive operator (over 10 and up to and including 
30 tons) 

GROUP 5: Backhoe operator (up to and including 3/4 yd.); 
Small Ford, Case or similar; Drill doctor; Grouting machine 
operator; Heading shield operator; Heavy-duty repairperson; 
Loader operator (Athey, Euclid, Sierra and similar types); 
Mucking machine operator (1/4 yd., rubber-tired, rail or 
track type); Pneumatic concrete placing machine operator 
(Hackley-Presswell or similar type); Pneumatic heading 
shield (tunnel); Pumpcrete gun operator; Tractor compressor 
drill combination operator; Tugger hoist operator (2 drum); 
Tunnel locomotive operator (over 30 tons) 

GROUP 6: Heavy Duty Repairman 

GROUP 7: Tunnel mole boring machine operator 

ENGINEERS ZONES 

$1.00 additional per hour for all of IMPERIAL County and the 
portions of KERN, RIVERSIDE & SAN BERNARDINO Counties as 
defined below: 

That area within the following Boundary: Begin in San 
Bernardino County, approximately 3 miles NE of the intersection 
of I-15 and the California State line at that point which is 
the NW corner of Section 1, Tl7N,m R14E, San Bernardino 
Meridian. Continue Win a straight line to that point which is 
the SW corner of the northwest quarter of Section 6, T27S, 
R42E, Mt. Diablo Meridian. Continue North to the intersection 
with the Inyo County Boundary at that point which is the NE 
corner of the western half of the northern quarter of Section 
6, T25S, R42E, MDM. Continue W along the Inyo and San 
Bernardino County boundary until the intersection with Kern 
County, as that point which is the SE corner of Section 34, 
T24S, R40E, MDM. Continue W along the Inyo and Kern County 
boundary until the intersection with Tulare County, at that 
point which is the SW corner of the SE quarter of Section 32, 
T24S, R37E, MDM. Continue W along the Kern and Tulare County 
boundary, until that point which is the NW corner of T25S, 
R32E, MDM. Continue S following R32E lines to the NW corner of 
T31S, R32E, MDM. Continue W to the NW corner of T31S, R31E, 
MDM. Continue S to the SW corner of T32S, R31E, MDM. Continue 

- - -- --w-to-sw-curffer-o-f-:m-qmrrter-of Sec:t1.ot134, T32S, R30E, MDM, 
Continue S to SW corner of TllN, Rl7W, SBM. Continue E along 
south boundary of TllN, SBM to SW corner of TllN, R7W, SBM. 
Continue S to SW corner of T9N, R7W, SBM. Continue E along 
south boundary of T9N, SBM to SW corner of T9N, RlE, SBM. 
Continue S along west boundary of RlE, SMB to Riverside County 
line at the SW corner of TlS, RlE, SBM, Continue E along south 
boundary of Tls, SBM (Riverside County Line) to SW corner of 
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TlS, RlOE, SBM. Continue S along west boundary of RlOE, SBM to 
Imperial County line at the SW corner of T8S, RlOE, SBM. 
Continue W along Imperial and Riverside county line to NW 
corner of T9S, R9E, SBM. Continue S along the boundary between 
Imperial and San Diego Counties, along the west edge of R9E, 
SBM to the south boundary of Imperial County/California state 
line. Follow the California state line west to Arizona state 
line, then north to Nevada state line, then continuing NW back 
to start at the point which is the NW corner of Section 1, 
Tl7N, R14E, SBM 

$1. 00 additional per hour. for portions of SAN LUIS OBISPO, 
KERN, SANTA BARBARA & VENTURA as defined below: 

That area within the following Boundary: Begin approximately 5 
miles north of the community of Cholame, on the Monterey County 
and San Luis Obispo County boundary at the NW corner of T25S, 
R16E, Mt. Diablo Meridian. Continue south along the west side 
of Rl6E to the SW corner of T30S, Rl6E, MDM. Continue E to SW 
corner of T30S, Rl7E, MDM. Continue S to SW corner of T31S, 
Rl7E, MOM. Continue E to SW corner of T31S, R18E, MDM. 
Continue S along West side of Rl8E, MOM as it crosses into San 
Bernardino Meridian numbering area and becomes R30W. Follow 
the west side of R30W, SBM to the SW corner of T9N, R30W, SBM. 
Continue E along the south edge of T9N, SBM to the Santa 
Barbara County and Ventura County boundary at that point whch 
is the SW corner of Section 34.T9N, R24W, SBM, continue S along 
the Ventura County line to that point which is the SW corner of 
the SE quarter of Section 32, T7N, R24W, SBM. Continue E 
along the south edge of T7N, SBM to the SE corner to T7N, R21W, 
SBM. Continue N along East side of R21W, SBM to Ventura County 
and Kern County boundary at the NE corner of T8N, R21W. 
Continue W along the Ventura County and Kern County boundary to 
the SE corner of T9N, R21W. Continue North along the East edge 
of R21W, SBM to the NE corner of T12N, R21W, SBM. Continue 
West along the north edge of T12N, SBM to the SE corner of 
T32S, R21E, MOM. [Tl2N SBM is a think strip between TllN SBM 
and T32S MDM]. Continue North along the East side of R21E, MDM 
to the Kings County and Kern County border at the NE corner of 
T25S, R21E, MDM, continue West along the Kings County and Kern 
County Boundary until the intersection of San Luis Obispo 
County. Continue west along the Kings County and San Luis 
Obispo County boundary until the intersection with Monterey 
County. Continue West along the Monterey County and San Luis 
Obispo County boundary to the beginning point at the NW corner 
of T25S, R16E, MDM. 

$2.00 additional per hour for INYO and MONO Counties and the 
Northern portion of SAN BERNARDINO County as defined below: 

That area within the following Boundary: Begin at the 
intersection of the northern boundary of Mono County and the 
California state line at the point which is the center of 
Section 17, TlON, R22E, Mt. Diablo Meridian. Continue S then 
SE along the entire western boundary of Mono County, until it 
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reaches Inyo County at the point which is the NE corner of the 
Western half of the NW quarter of Section 2, TBS, R29E, MDM. 
Continue SSE along the entire western boundary of Inyo County, 
until the intersection with Kern County at the point which is 
the SW corner of the SE 1/4 of Section 32, T24S, R37E, MDM. 
Continue E along the Inyo and Kern County boundary until the 
intersection with San Bernardino County at that point which is 
the SE corner of section 34, T24S, R40E, MDM. Continue E along 
the Inyo and San Bernardino County boundary until the point 
which is the NE corner of the Western half of the NW quarter of 
Section 6, T25S, R42E, MDM. Continue S to that point which is 
the SW corner of the NW quarter of Section 6, T27S, R42E, MDM. 
Continue E in a straight line to the California and Nevada 
state border at the point which is the NW corner of Section 1, 
Tl7N, R14E, San Bernardino Meridian. Then continue NW along 
the state line to the starting point, which is the center of 
Section 18, TlON, R22E, MDM. 

REMAINING AREA NOT DEFINED ABOVE RECIEVES BASE RATE 

ENGI0012-004 08/01/2015 

OPERATOR: Power Equipment 
(DREDGING) 

( 1) Leverman ................ $ 
(2) Dredge dozer ............ $ 
(3) Deckmate ................ $ 
(4) Winch operator (stern 
winch on dredge) ............ $ 
(5) Fireman-Oiler, 
Deckhand, Bargeman, 
Leveehand ................... $ 
(6) Barge Mate .............. $ 

IRON0377-002 07/01/2016 

Ironworkers: 

Rates 

49.50 
43.53 
43.42 

42.87 

42.33 
42.94 

Rates 

Fence Erector ............... $ 28.33 
Ornamental, Reinforcing 
and Structural .............. $ 34.75 

PREMIUM PAY: 
---- - --------------------------------

Fringes 

23.60 
23.60 
23.60 

23.60 

23.60 
23.60 

Fringes 

20.64 

29.20 

$6.00 additional per hour at the following locations: 

China Lake Naval Test Station, Chocolate Mountains Naval 
Reserve-Niland, 
Edwards AFB, Fort Irwin Military Station, Fort Irwin Training 
Center-Goldstone, San Clemente Island, San Nicholas Island, 
Susanville Federal Prison, 29 Palms - Marine Corps, U.S. Marine 
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Base - Barstow, U.S. Naval Air Facility - Sealey, Vandenberg AFB 

$4.00 additional per hour at the following locations: 

Army Defense Language Institute - Monterey, Fallon Air Base, 
Naval Post Graduate School - Monterey, Yermo Marine Corps 
Logistics Center 

$2.00 additional per hour at the following locations: 

Port Hueneme, Port Mugu, U.S. Coast Guard Station - Two Rock 

LAB00089-001 07/18/2016 

LABORER (BUILDING and all 
other Residential 
Construction) 

Rates 

Group 1 ..................... $ 29.42 
Group 2 ..................... $ 30 .10 
Group 3 ..................... $ 30.81 
Group 4 ..................... $ 31.61 
Group 5 ..................... $ 33.54 

LABORER (RESIDENTIAL 
CONSTRUCTION - See definition 
below) 

(1) Laborer ................. $ 27.32 
(2) Cleanup, Landscape, 
Fencing (Chain Link & Wood).$ 26.03 

Fringes 

19.78 
19.78 
19.78 
19.78 
19.78 

18 .11 

18 .11 

RESIDENTIAL DEFINITION: Wood or metal frame construction of 
single family residences, apartments and condominums -
excluding (a) projects that exceed three stories over a 
garage level, (b) any utility work such as telephone, gas, 
water, sewer and other utilities and (c) any fine grading 
work, utility work or paving work in the future street and 
public right-of-way; but including all rough grading work 
at the job site behind the existing right of way 

LABORER CLASSIFICATIONS 

GROUP 1: Cleaning and handling of panel forms; Concrete 
Screeding for Rought Strike-off; Concrete, water curing; 
Demolition laborer; Flagman; Gas, oil and/or water pipeline 
laborer; General Laborer; General clean-up laborer; 
Landscape laborer; Jetting laborer; Temporary water and 
air lines laborer; Material hoseman (walls, slabs, floors 
and decks); Plugging, filling of Shee-bolt holes; Dry 
packing of concrete; Railroad maintenance, Repair Trackman 
and road beds, Streetcar and railroad construction trac 
laborers; Slip form raisers; Slurry seal crews (mixer 
operator, applicator operator, squeegee man, Shuttle man, 
top man), filling of cracks by any method on any surface; 
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Tarman and mortar man; Tool crib or tool house laborer; 
Window cleaner; Wire Mesh puling-all concrete pouring 
operations 

GROUP 2: Asphalt Shoveler; Cement Dumper (on 1 yard or larger 
mixer and handling bulk cement); Cesspool digger and 
installer; Chucktender; Chute man, pouring concrete, the 
handling of the cute from ready mix trucks, such as walls, 
slabs, decks, floors, foundations, footings, curbs, gutters 
and sidewalks; Concrete curer-impervious membrane and form 
oiler; Cutting torch operator (demoliton); Guinea chaser; 
Headboard man-asphlt; Laborer, 
packing rod steel and pans; membrane vapor barrier installer; 
Power broom sweepers (small); Riiprap, stonepaver, placing 
stone or wet sacked concrete; Roto scraper and tiller; Tank 
sealer and cleaner; Tree climber, faller, chain saw 
operator, Pittsburgh Chipper and similar type brush 
shredders; Underground laborers, including caisson bellower 

GROUP 3: Buggymobile; Concrete cutting torch; Concrete 
cutting torch; Concrete pile cutter; Driller, jackhammer, 2 
1/2 feet drill steel or longer; Dri Pak-it machine; High 
sealer (including drilling of same); Hydro seeder and 
similar type; Impact wrench, mult-plate; Kettlemen, potmen 
and mean applying asphalt, lay-kold, creosote, line caustic, 
and similar type materials (applying means applying, 
dipping, brushing or handling of such materials for pipe 
wrapping and waterproofing); Operators of pneumatic, gas, 
electric tools, vibratring machines, pavement breakers, air 
blasting, come-along, and similar mechanical tools not 
separately classified herein; Pipelayers back up man 
coating, grouting, making of joints, sealing, caulking, 
diapering and inclduing rubber gasket joints, pointing and 
any and all other services; Rotary Scarifier or multiple 
head concrete chipping scaarifier; Steel header board man 
and guideline setter; Tampers, Barko, Wacker and similar 
type; Trenching machine, handpropelled 

GROUP 4: Asphalt raker, luterman, ironer, apshalt dumpman and 
asphalt spreader boxes (all types); Concrete core cutter 
(walls, floors or ceilings), Grinder or sander; Concrete 
saw man; cutting walls or flat work, scoring old or new 
concrete; Cribber, shorer, lagging, sheeting and trench 
bracing, hand-guided lagging hammer; Laser beam in 
connection with laborer's work; Oversize concrete vibrator 
operator 70 pounds and over; Pipelayer performing all 
services in the laying, installation and all forms of 

~~~connecfion ofpipe from tfie point of receiving pipe in the 
ditch until completion of oepration, including any and all 
forms of tubular material, whether pipe, metallic or 
non-metallic, conduit, and any other stationary type of 
tubular device used for the conveying of any substance or 
element, whether water, sewage, solid, gas, air or other 
product whatsoever and without regard to the nature of 
material from which the tubular material is fabricated; No 
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joint pipe and stripping of same; Prefabricated manhole 
installer; Sandblaster (nozzleman), Porta shot-blast, water 
blasting 

GROUP 5: Blasters Powderman-All work of loading holes, 
placing and blasting of all pwder and explosives of 
whatever type, regardless of method used for such loading 
and placing; Driller-all power drills, excluding 
jackhammer, whether core, diamond, wagon, track, multiple 
unit, and any and all other types of mechanical drills 
without regard to the form of motive power. 

LAB00089-002 11/01/2015 

Rates 

LABORER (MASON TENDER) ........... $ 29.12 

LAB00089-004 07/03/2016 

HEAVY AND HIGHWAY CONSTRUCTION 

Rates 

Laborers: 
Group 1 ..................... $ 30.54 
Group 2 ..................... $ 31.00 
Group 3 ..................... $ 31.41 
Group 4 ..................... $ 32.25 
Group 5 ..................... $ 3 6 . 3 7 

LABORER CLASSIFICATIONS 

Fringes 

15.39 

Fringes 

19.73 
19.73 
19.73 
19.73 
19.73 

GROUP 1: Laborer: General or Construction Laborer, Landscape 
Laborer. Asphalt Rubber Material Loader. Boring Machine 
Tender (outside), Carpenter Laborer (cleaning, handling, 
oiling & blowing of panel forms and lumber), Concrete 
Laborer, Concrete Screeding for rough strike-off, Concrete 
water curing. Concrete Curb & Gutter laborer, Certified 
Confined Space Laborer, Demolition laborer & Cleaning of 
Brick and lumber,Expansion Joint Caulking; Environmental 
Remediation, Monitoring Well, Toxic waste and Geotechnical 
Drill tender, Fine Grader, Fire Watcher, Limbers, Brush 
Loader, Pilers and Debris Handlers. flagman. Gas Oil and 
Water Pipeline Laborer. Material Hoseman (slabs, walls, 
floors, decks); Plugging, filling of shee bolt holes; Dry 
packing of concrete and patching; Post Haler Digger 
(manual); Railroad maintenance, repair trackman, road beds; 
Rigging & signaling; Scaler, Slip-Form Raisers, Filling 
cracks on any surface, tool Crib or Tool House Laborer, 
Traffic control (signs, barriers, barricades, delineator, 
cones etc.), Window Cleaner 

GROUP 2: Asphalt abatement; Buggymobile; Cement dumper (on 1 
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yd. or larger mixers and handling bulk cement); Concrete 
curer, impervious membrane and form oiler; Chute man, 
pouring concrete; Concrete cutting torch; Concrete pile 
cutter; driller/Jackhammer, with drill steel 2 1/'2 feet or 
longer; Dry pak-it machine; Fence erector; Pipeline 
wrapper, gas, oil, water, pot tender & form man; Grout man; 
Installation of all asphalt overlay fabric and materials 
used for reinforcing asphalt; Irrigation laborer; 
Kettleman-Potman hot mop, includes applying asphalt, 
lay-klold, creosote, lime caustic and similar tyhpes of 
materials (dipping, brushing, handling) and waterproofing; 
Membrane vapor barrier installer; Pipelayer backup man 
(coating, grouting, making of joints, sealing caulkiing, 
diapering including rubber basket joints, pointing); 
Rotary scarifier, multiple head concrete chipper; Rock 
slinger; Rota scraper & tiller; Sandblaster pot tender; 
Septic tank digger/installer; Tamper/wacker operator; Tank 
scaler & cleaner; Tar man & mortar man; Tree · 
climber/faller, chainb saw operator, Pittsburgh chipper & 

similar type brush shredders. 

GROUP 3: Asphalt, installation of all frabrics; Buggy Mobile 
Man, Bushing hammer; Compactor (all types), Concrete Curer 
- Impervious membrane, Form Oiler, Concrete Cutting Torch, 
Concrete Pile Cutter,Driller/Jackhammer with drill steel 2 
1/2 ft or longer, Dry Pak-it machine, Fence erector 
including manual post hole digging, Gas oil or water 
Pipeline Wrapper - 6 ft pipe and over, Guradrail erector, 
Hydro seeder, Impact Wrench man (multi plate), 
kettleman-Potman Hot Mop includes applying Asphalt, 
Lay-Kold, Creosote, lime caustic and similar types of 
materials (dipping, brushing or handling) and 
waterproofing. Laser Beam in connection with Laborer work. 
High Scaler, Operators of Pneumatic Gas or Electric Tools, 
Vibrating Machines, Pavement Breakers, Air Blasting, 
Come-Alongs and similar mechanical tools, Remote-Controlled 
Robotic Tools in connection with Laborers work. Pipelayer 
Backup Man (Coating, grouting,m makeing of joints, sealing, 
caulking, diapering including rubber gasket joints, 
pointing and other services). Power Post Hole Digger, 
Rotary Scarifier (multiple head concrete chipper 
scarifier), Rock Slinger, Shot Blast equipment (8 to 48 
inches), Steel Headerboard Man and Guideline Setter, 
Tamper/Wacker operator and similar types, Trenching Machine 
hand propelled. 

GROUP 4: Any worker exposed to raw sewage. Asphalt Raker, 
~--~~--~-Lu'ceman, Aspnalt Dumpman, Aspnalt Spreader Boxes, Concrete 

Core Cutter, Concrete Saw Man, Cribber, Shorer, Head Rock 
Slinger. Installation of subsurface instrumentation, 
monitoring wells or points, remediation system installer; 
Laborer, asphalt-rubber distributor boatman; Oversize 
concrete vibrator operators, 70 pounds or over. Pipelayer, 
Prfefabricated Manhole Installer, Sandblast Nozzleman 
(Water Balsting-Porta Shot Blast), Traffic Lane Closure. 
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GROUP 5: Blasters Powderman-All work of loading holes, 
placing and blasting of all powder and explosives of 
whatever type, regardless of method used for such loading 
and placing; Horizontal directional driller, Boring system, 
Electronic traking, Driller: all power drills excluding 
jackhammer, whether core, diamond, wagon, track, multiple 
unit, and all other types of mechanical drills without 
regard to form of motive power. Environmental remediation, 
Monitoring well, Toxic waste and Geotechnical driller, 
Toxic waste removal. Welding in connection with Laborer's 
work. 

LAB00300-005 01/01/2016 

Rates Fringes 

Asbestos Removal Laborer ......... $ 30.43 16.07 

SCOPE OF WORK: Includes site mobilization, initial site 
cleanup, site preparation, removal of asbestos-containing 
material and toxic waste, encapsulation, enclosure and 
disposal of asbestos- containing materials and toxic waste 
by hand or with equipment or machinery; scaffolding, 
fabrication of temporary wooden barriers and assembly of 
decontamination stations. 

LAB01184-001 07/04/2016 

Laborers: (HORIZONTAL 
DIRECTIONAL DRILLING) 

Rates 

(1) Drilling Crew Laborer ... $ 33.65 
(2) Vehicle Operator/Hauler.$ 33.82 
(3) Horizontal Directional 
Drill Operator .............. $ 35.67 
(4) Electronic Tracking 
Locator ..................... $ 37.67 

Laborers: (STRIPING/SLURRY 
SEAL) 

GROUP 1 ..................... $ 34. 86 
GROUP 2 ..................... $ 3 6 . 16 
GROUP 3 ..................... $ 3 8 . 1 7 
GROUP 4 ..................... $ 39.91 

LABORERS - STRIPING CLASSIFICATIONS 

Fringes 

13.95 
13.95 

13.95 

13.95 

17.03 
17.03 
17.03 
17.03 

GROUP 1: Protective coating, pavement sealing, including 
repair and filling of cracks by any method on any surface 
in parking lots, game courts and playgrounds; carstops; 
operation of all related machinery and equipment; equipment 
repair technician 
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GROUP 2: Traffic surface abrasive blaster; pot tender -
removal of all traffic lines and markings by any method 
(sandblasting, waterblasting, grinding, etc.) and 
preparation of surface for coatings. Traffic control 
person: controlling and directing traffic through both 
conventional and moving lane closures; operation of all 
related machinery and equipment 

GROUP 3: Traffic delineating device applicator: Layout and 
application of pavement markers, delineating signs, rumble 
and traffic bars, adhesives, guide markers, other traffic 
delineating devices including traffic control. This 
category includes all traffic related surface preparation 
(sandblasting, waterblasting, grinding) as part of the 
application process. Traffic protective delineating system 
installer: removes, relocates, installs, permanently 
affixed roadside and parking delineation barricades, 
fencing, cable anchor, guard rail, reference signs, 
monument markers; operation of all related machinery and 
equipment; power broom sweeper 

GROUP 4: Striper: layout and application of traffic stripes 
and markings; hot thermo plastic; tape traffic stripes and 
markings, including traffic control; operation of all 
related machinery and equipment 

LAB01414-003 08/03/2016 

Rates 

LABORER 
PLASTER CLEAN-UP LABORER .... $ 31.60 
PLASTER TENDER .............. $ 34.15 

Fringes 

19.28 
19.28 

Work on a swing stage scaffold: $1.00 per hour additional. 

Work at Military Bases - $3.00 additional per hour: 
Coronado Naval Amphibious Base, Fort Irwin, Marine Corps Air 
Station-29 Palms, Imperial Beach Naval Air Station, Marine 
Corps Logistics Supply Base, Marine Corps Pickle Meadows, 
Mountain Warfare Training Center, Naval Air 
Facility-Seeley, North Island Naval Air Station, Vandenberg 
AFB. 

PAIN0036-001 07/01/2015 

Painters: (Including Lead 
Abatement) 

(1) Repaint (excludes San 

Rates 

Diego County) ............... $ 27.29 
(2) All Other Work .......... $ 30.72 
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REPAINT of any previously painted structure. Exceptions: 
work involving the aerospace industry, breweries, 
commercial recreational facilities, hotels which operate 
commercial establishments as part of hotel service, and 
sports facilities. 

PAIN0036-0l0 10/01/2015 

DRYWALL FINISHER/TAPER 
(1) Building & Heavy 

Rates 

Construction ................ $ 27.84 
(2) Residential 
Construction (Wood frame 
apartments, single family 
homes and multi-duplexes 
up to and including four 
stories) .................... $ 21.00 

* PAIN0036-012 10/01/2016 

Rates 

GLAZIER .......................... $ 41. 55 

PAIN0036-019 01/01/2016 

Rates 

SOFT FLOOR LAYER ................. $ 2 6. 7 7 

PLAS0200-005 08/06/2015 

Rates 

PLASTERER ........................ $ 38. 44 

Fringes 

15.20 

13.91 

Fringes 

11. 93 

Fringes 

13.53 

Fringes 

13.77 

NORTH ISLAND NAVAL AIR STATION, COLORADO NAVAL AMPHIBIOUS 
BASE, IMPERIAL BEACH NAVAL AIR STATION: $3.00 additional 
per hour. 

PLASOS00-001 07/01/2016 

Rates 

CEMENT MASON/CONCRETE FINISHER 
GROUP 1 ..................... $ 23.84 
GROUP 2 ..................... $ 2 5 . 4 9 
GROUP 3 ..................... $ 2 7 . 5 7 

Fringes 

22.85 
22.85 
22.85 

CEMENT MASONS - work inside the building line, meeting the 
following criteria: 
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GROUP 1: Residential wood frame project of any size; work 
classified as Type III, IV or Type V construction; 
interior tenant improvement work regardless the size of the 
project; any wood frame project of four stories or less. 

GROUP 2: Work classified as type I and II construction 

GROUP 3: All other work 

PLUM0016-006 07/01/2016 

PLUMBER, PIPEFITTER, 
STEAMFITTER 

Rates 

Camp Pendleton .............. $ 51.69 
Plumber and Pipefitter 
All other work except 
work on new additions and 
remodeling of bars, 
restaurant, stores and 
commercial buildings not 
to exceed 5,000 sq. ft. 
of floor space and work 
on strip malls, light 
commercial, tenant 
improvement and remodel 
work ....................... $ 47 .19 

Work ONLY on new additions 
and remodeling of 
commercial buildings, 
bars, restaurants, and 
stores not to exceed 5,000 
sq. ft. of floor space ...... $ 45.73 
Work ONLY on strip malls, 
light commercial, tenant 
improvement and remodel 
work ........................ $ 35. 69 

PLUM0016-011 07/01/2016 

Rates 

PLUMBER/PIPEFITTER 
Residential ................. $ 38.17 

PLUM0345-001 07/01/2014 

Rates 

PLUMBER 
Landscape/Irrigation Fitter.$ 29.27 
Sewer & Storm Drain Work .... $ 33.24 
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20.43 

18.76 

Fringes 

17.33 

Fringes 

19.75 
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ROOF0045-001 07/01/2012 

Rates 

ROOFER ........................... $ 25.08 

SFCA0669-001 04/01/2016 

Rates 

SPRINKLER FITTER ................. $ 37.67 

SHEE0206-001 07/01/2015 

Rates 

SHEET METAL WORKER 
Camp Pendleton .............. $ 37.55 
Except Camp Pendleton ....... $ 35.33 
Sheet Metal Technician ...... $ 25.22 

SHEET METAL TECHNICIAN - SCOPE: 

Fringes 

7.28 

Fringes 

19.56 

Fringes 

23.23 
23.23 

6.69 

a. Existing residential buildings, both single and 
multi-family, where each unit is heated and/or cooled by a 
separate system b. New single family residential buildings 
including tracts. c. New multi-family residential buildings, 
not exceeding five stories of living space in height, provided 
each unit is heated or cooled by a separate system. Hotels and 
motels are excluded. d. LIGHT COMMERCIAL WORK: Any sheet 
metal, heating and air conditioning work performed on a project 
where the total construction cost, excluding land, is under 
$1,000,000 e. TENANT IMPROVEMENT WORK: Any work necessary to 
finish interior spaces to conform to the occupants of 
commercial buildings, after completion of the building shell 

TEAM0036-001 07/06/2015 

Rates Fringes 

Truck drivers: 
GROUP 1 ..................... $ 15.40 28.69 
GROUP 2 ..................... $ 24.99 28.69 
GROUP 3 ..................... $ 25.19 28.69 
GROUP 4 ..................... $ 25.39 28.69 
GROUP 5 ..................... $ 25.59 28.69 
GROUP 6 ..................... $ 26.09 28.69 
GROUP 7 ..................... $ 27.59 28.69 

FOOTNOTE: HAZMAT PAY: Work on a hazmat job, where hazmat 
certification is required, shall be paid, in addition to 
the classification working in, as follows: Levels A, Band 
C - +$1.00 per hour. Workers shall be paid hazmat pay in 
increments of four (4) and eight (8) hours. 
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TRUCK DRIVER CLASSIFICATIONS 

GROUP 1: Fuel Man, Swamper 

GROUP 2: 2-axle Dump Truck, 2-axle Flat Bed,Concrete Pumping 
Truck, Industrial Lift Truck, Motorized Traffic Control, 
Pickup Truck on Jobsite 

GROUP 3: 2-axle Water Truck, 3-axle Dump Truck, 3-axle Flat 
Bed, Erosion Control Nozzleman, Dump Crete Truck under 6.5 
yd, Forklift 15,000 lbs and over, Prell Truck, Pipeline 
Work Truck Driver, Road Oil Spreader, Cement Distributor or 
Slurry Driver, Boatman, Ross Carrier 

GROUP 4: Off-road Dump Truck under 35 tons 4-axles but less 
than 7-axles, Low-Bed Truck & Trailer, Transit Mix Trucks 
under 8 yd, 3-axle Water Truck, Erosion Control Driver, 
Grout Mixer Truck, Dump Crete 6.5yd and over, Dumpster 
Trucks, DW 10, DW 20 and over, Fuel Truck and Dynamite, 
Truck Greaser, Truck Mounted Mobile Sweeper 2-axle Winch 
Truck 

GROUP 5: Off-road Dump Truck 35 tons and over, 7-axles or 
more, Transit Mix Trucks 8 yd and over, A-Frame Truck, 
Swedish Cranes 

GROUP 6: Off-Road Special Equipment (including but not 
limited to Water Pull Tankers, Athey Wagons, DJB, B70 
Wuclids or like Equipment) 

GROUP 7: Repairman 

WELDERS - Receive rate prescribed for craft performing 
operation to which welding is incidental. 

Unlisted classifications needed for work not included within 
the scope of the classifications listed may be added after 
award only as provided in the labor standards contract clauses 
(29CFR 5.5 (a) (1) (ii)). 

The body of each wage determination lists the classification 
and wage rates that have been found to be prevailing for the 
cited type(s) of construction in the area covered by the wage 
determination. The classifications are listed in alphabetical 
order of "identifiers" that indicate whether the particular 
rate is a union rate (current union negotiated rate for local), 
a survey rate (weighted average rate) or a union average rate 
(weighted union average rate). 
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Union Rate Identifiers 

A four letter classification abbreviation identifier enclosed 
in dotted lines beginning with characters other than "SU" or 
"UAVG" denotes that the union classification and rate were 
prevailing for that classification in the survey. Example: 
PLUM0198-005 07/01/2014. PLUM is an abbreviation identifier of 
the union which prevailed in the survey for this 
classification, which in this example would be Plumbers. 0198 
indicates the local union number or district council number 
where applicable, i.e., Plumbers Local 0198. The next number, 
005 in the example, is an internal number used in processing 
the wage determination. 07/01/2014 is the effective date of the 
most current negotiated rate, which in this example is July 1, 
2014. 

Union prevailing wage rates are updated to reflect all rate 
changes in the collective bargaining agreement (CBA) governing 
this classification and rate. 

Survey Rate Identifiers 

Classifications listed under the "SU" identifier indicate that 
no one rate prevailed for this classification in the survey and 
the published rate is derived by computing a weighted average 
rate based on all the rates reported in the survey for that 
classification. As this weighted average rate includes all 
rates reported in the survey, it may include both union and 
non-union rates. Example: SULA2012-007 5/13/2014. SU indicates 
the rates are survey rates based on a weighted average 
calculation of rates and are not majority rates. LA indicates 
the State of Louisiana. 2012 is the year of survey on which 
these classifications and rates are based. The next number, 007 
in the example, is an internal number used in producing the 
wage determination. 5/13/2014 indicates the survey completion 
date for the classifications and rates under that identifier. 

Survey wage rates are not updated and remain in effect until a 
new survey is conducted. 

Union Average Rate Identtfiers 

Classification(s) listed under the UAVG identifier indicate 
that no single majority rate prevailed for those 
classifications; however, 100% of the data reported for the 
classifications was union data. EXAMPLE: UAVG-OH-0010 
08/29/2014. UAVG indicates that the rate is a weighted union 
average rate. OH indicates the state. The next number, 0010 in 
the example, is an internal number used in producing the wage 
determination. 08/29/2014 indicates the survey completion date 
for the classifications and rates under that identifier. 
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A UAVG rate will be updated once a year, usually in January of 
each year, to reflect a weighted average of the current 
negotiated/CEA rate of the union locals from which the rate is 
based. 

WAGE DETERMINATION APPEALS PROCESS 

1.) Has there been an initial decision in the matter? This can 
be: 

* 
* 
* 

* 

an existing published wage determination 
a survey underlying a wage determination 
a Wage and Hour Division letter setting forth a position on 
a wage determination matter 
a conformance (additional classification and rate) ruling 

On survey related matters, initial contact, including requests 
for summaries of surveys, should be with the Wage and Hour 
Regional Office for the area in which the survey was conducted 
because those Regional Offices have responsibility for the 
Davis-Bacon survey program. If the response from this initial 
contact is not satisfactory, then the process described in 2.) 
and 3.) should be followed. 

With regard to any other matter not yet ripe for the formal 
process described here, initial contact should be with the 
Branch of Construction Wage Determinations. Write to: 

Branch of Construction Wage Determinations 
Wage and Hour Division 
U.S. Department of Labor 
200 Constitution Avenue, N.W. 
Washington, DC 20210 

2.) If the answer to the question in 1.) is yes, then an 
interested party (those affected by the action) can request 
review and reconsideration from the Wage and Hour Administrator 
(See 29 CFR Part 1.8 and 29 CFR Part 7). Write to: 

Wage and Hour Administrator 
U.S. Department of Labor 
200 Constitution Avenue, N.W. 
Washington, DC 20210 

The request should be accompanied by a full statement of the 
interested party's position and by any information (wage 
payment data, project description, area practice material, 
etc.) that the requestor considers relevant to the issue. 

3.) If the decision of the Administrator is not favorable, an 
interested party may appeal directly to the Administrative 
Review Board (formerly the Wage Appeals Board). Write to: 
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Administrative Review Board 
U.S. Department of Labor 
200 Constitution Avenue, N.W. 
Washington, DC 20210 

4.) All decisions by the Administrative Review Board are final. 

END OF GENERAL DECISION 
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Bid Results for Project Pump Station 2 Power Reliability and Surge Protection (K-17-1456-DBB-3) 

Issued on 09/22/2016 
Bid Due on December 6, 2016 2:00 PM (Pacific) 

Exported on 12/07/2016 

430462 Steve P. Rados, Inc. 2002 E. McFadden Ave., Ste 200 

Jack Olknlne 

Certffication of Pending Actions 

Equal Benefits 

Lobby Prohibition 

Bid Bond 

f/'.Jii, "",, 

ltemNum 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Vice President 

December 6, 2016 1:56:37 PM (Pacific) 

B-Contractor1s Certification of Pending Actlons.pdf 
C Equal Benefits Ordlnance-Cerificate of 

Complalance,pdf 

D Lobby Prohibition, Certification and 

Disclosure.pd/ 

A Bid Bond.pd/ 

Section 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

Main Bid 

General Attachments 

General Attachments 

General Attachments 
Bid Bond 

Item Code 

524126 

541380 

236220 

541330 

237990 

541330 

238910 

237110 

237110 

237110 

237110 

238210 

238210 

238910 

237110 

238990 

238210 

237110 

237110 

541370 

Santa Ana Sandra Po 714-835-4612 714-835-2186 spo@radoscompanies.com 

Submitted 91403 

Description Unit of Measure Quantity Reference Unit Price Line Total 

Bonds (Payment and Performance) LS 1 2-4.1 $350,000.00 $350,000.00 

Special Inspection (EOC Type I) AL 1 4-1.3.4.1 $85,000.00 $85,000.00 

Permits (EOC Type I) AL 1 7-5,3 $100,000.00 $100,000.00 

SWPPP Development LS 1 7-8.6.3.7 $13,000.00 $13,000.00 

SWPPP Implementation LS 1 7-8,6,3.7 $130,000.00 $130,000.00 

SWPPP Permit Fee (EOC Type I) LS 1 7-8.6,3,7 $3,000.00 $3,000.00 

Field Orders (EOCType II) AL 1 9-3.1 $4,000,000.00 $4,000,000.00 

Moblllzation/Demobilizatlon LS 1 01025-3.3A $1,600,000.00 $1,600,000.00 

Shoring, Sheeting and Bracing LS 1 01025-3,38 $300,000.00 $300,000.00 

ctvil/Site Improvements LS 1 01025-3.3C $3,000,000.00 $3,000,000.00 

Structural LS 1 01025-3.3D $9,840,000.00 $9,840,000,00 

Mechanical LS 1 01025-3.3E $24,000,000.00 $24,000,000.00 

Instrumentation & Controls LS 1 01025-3,3F $1,700,000.00 $1,700,000.00 

Electrical LS 1 01025-3.3G $6,800,000.00 $6,800,000,00 

Architectural LS 1 01025-3.3H $1,500,000.00 $1,500,000.00 

Final Operation & Maintenance (O&M) Manuals LS 1 01025-3,31 $10,000.00 $10,000.00 

Mlscellaneous LS 1 01025-3.3J $1,500,000.00 $1,500,000.00' 

SDG&E - New Line/Coord (EOC Type 1) AL 1 01025-3,3K $1,000,000,00 $1,000,000.00 

Dewaterlng LS 1 02140-1.7A $200,000.00 $200,000.00 

Emergency Radio Coverage-Engineering and 
AL 1 01025-3.3L $50,000.00 $50,000.00 

Design (EOCP Type 1) 

Diesel SCR Systems LS 1 01025-3.3M $22,000.00 $22,000.00 

Survey Services LS 1 2-9.2.3 $25,000.00 $25,000.00 



Bid Results for Project Pump Station 2 Power Rellablllty and Surge Protection {J<-17-1456-DBB-3) 
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Name Description License Num Amount Type Address City ZlpCode 

Constructor 
309141 $625,000.00 Karcher Insulation lnsulatlon 

2300 E. Orangewood Ave. Anaheim 92806 

Flowserve US Inc 
Supplier 

0 $820,000.00 5310 Taneytown Pike 
Medium Voltage Electric Motors 

Taneytown 21787 

Constructor 
222252 $6,800,000.00 Southern Contracting Company Electrical 

PQUAL 559 North Twin Oaks Valley Road San Marcos 92069 

Constructor 
886430 $315,000.00 National Coating & Lining Painting 

26713 Madison Ave Murrietta 92562 

SAC Inc 
Supplier 

0 $2,450,000.00 206Ave C Williston 
Fabricate Steel Pipe and Supoorts 

5495 

Superior Ready Mlx 
Supplier 

0 
Ready Mix Concrete 

$400,000.00 1508 W. Mission Rd Escondido 92029 

Constructor 
533729 $440,000.00 Integrity Rebar Placers Rebar 

LAT,MALE 1345 Nandlna Avenue Perris 92571 

Constructor 
482246 $310,000.00 Hayward Baker, Inc. Compaction Grouting 

10303 Channel Rd Lakeside 92040 

Consultant 
0 $425,000.00 Drake Integrations LLC Commissioning Coordinator Services 

CAU,MALE,SLBE,CADIR 2515 Camino Del Rio South, Suite 338 San Diego 92108 

Hawthorne Power Systems 
Supplier 

0 $11,750,000.00 16945 Camino San Bernardo 
Generators Diesel and Natural Gas 

San Diego 92127 

Constructor 
261180 $1,990,000.00 Paramount Metals & Supply Company Structural Steel & metals 

8140 E. Rosecrans Ave. Paramount 90723 

Constructor 
639093 $90,000,00 WESTERN PAVING CONTRACTORS INC Asphalt Paving 

15533 E ARROW HIGHWAY IRWINDALE 91706 

Constructor 
759496 $2,700,000.00 united mechanical contractors Inc. HVAC 

794 E. Los Angeles Simi Valley 93065 

Constructor 
647465 $700,000,00 Pacific Sound Control Acoustic Panels, Louvers, Doors & Windows 

2677 N. Main St Ste 230 Santa Ana 92705 
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