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ENGINEER OF WORK

The engineering Specifications and Special Provisions contained herein have been prepared by or
under the direction of the following Registered Engineer:

3/26/2019 Sea:

Registered Engineer Date
(Montezuma PPL/Mid-City Pipeline Ph 2)

gﬂﬂ\ Vj% 3'/7 Zé///? Seal:
For City Engineer Date
(Montezuma PPL/Mid-City Pipeline Ph 2)
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ENGINEER OF WORK

The engineering Specifications and Special Provisions contained herein have been prepared by or
under the direction of the following Registered Engineer:

3/2 f‘:/zf’feﬁ Seal:

Registered Engineer Date
For City Engineer (70'"-Alvarado to Saranac-Sidewalk)
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NOTICE INVITING BIDS

1. SUMMARY OF WORK: This is the City of San Diego's (City) solicitation process to acquire
Construction services for Montezuma PPL/Mid-City Pipeline Ph2 and 70t"-Alvarado to
Saranac-Sidewalk. For additional information refer to Attachment A.

2. FULL AND OPEN COMPETITION: This solicitation is subject to full and open competition and
may be bid by Contractors on the City's approved 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 cost for Montezuma
PPL/Mid-City Pipeline Ph 2 project is $40,337,000 and 70" Alvarado to Saranac-Sidewalk
project is $182,000 for an estimated total of $40,519,000.

4. BID DUE DATE AND TIME ARE: MAY 7, 2019 at 2:00 PM
5. PREVAILING WAGE RATES APPLY TO THIS CONTRACT: Refer to Attachment D.
6. LICENSE REQUIREMENT: To be eligible for award of this contract, Prime contractor must

possess the following licensing classification: Class A

6.1. ADDITIONAL LICENSE REQUIREMENTS: All observation wells or piezometers shall be
installed by C-57 well drilling contractors. See also additional C-27 requirements in the
Long Term Maintenance and Monitoring Agreement (LTMMA).

7. SKILLED AND TRAINED WORKFORCE LABOR REQUIREMENTS:

7.1.  The Contractor and its subcontractors at every tier shall use a skilled and trained
workforce to perform all work on the project or contract that falls within an
apprenticeable occupation in the building and construction trades, as set forth in
8California Public Contract Code section 2601, including the exceptions in sections
260I(d)(5) and 2601 (d)(6). Contractor shall provide to the City a report demonstrating
compliance with this section on a monthly basis, to be included with monthly pay
requests. The City may withhold progress payments or retention in accordance with
California Public Contract Code section 2602(b) if the Contractor fails to provide the
monthly report required by this section, provides a report that is incomplete, or
provides a report that does not demonstrate compliance with this section. Payment
may be withheld until the Contractor provides a plan to achieve substantial
compliance with this section prior to completion of the contract that is acceptable to
the City, with respect to the relevant apprenticeable occupation.

This section references provisions of the California Public Contract Code for
convenience only. The City is not electing to incorporate other provisions of Chapter
2.9 of the California Public Contract Code not referenced herein, including but not
limited to provisions for State enforcement. Instead, failure to comply with this section
is considered a material breach of this contract which could affect the Contractor's
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ability to perform future work for the City pursuant to Chapter 2, Article 2, Division 8
of the San Diego Municipal Code regarding debarment.

7.2. Submittal Requirements

Contracts must submit proof of a Commitment to Comply with Skilled and Trained
Workforce Requirements at bid due date. Contractor and its subcontractors at every
tier will use a skilled and trained workforce to perform all work on the project or a
contract that falls within an apprenticeship occupation in the building and
construction trades in accordance with Chapter 2.9 (commencing with Section 2600)
of Part 1 of Division 2 of the Public Contract Code. City will monitor Contractor's
compliance with these requirements and Contractor, on behalf of itself and its
subcontractors at every tier, shall provide on a monthly basis a Skilled and Trained
Workforce Certification Form and Skilled and Trained Workforce Monthly Compliance
Report demonstrating compliance. If the monthly Skilled and Trained Workforce
Certification Form and Monthly Compliance Report are not provided within 30 days or
if Contractor provides a report that is incomplete, City shall withhold further payments
until a complete report is provided. If the Skilled and Trained Workforce Certification
form does not establish compliance with Section 132354.7, City shall withhold further
payments until Contractor provides a plan to achieve substantial compliance with the
skilled and trained workforce requirements, with respect to the relevant
apprenticeable occupation, prior to the completion of the project. Any withholding will
be released for payment on the monthly estimate for partial payments next following
the date that all the satisfactory compliance of the requirements for which the
retention was made are submitted.

8. VETERANS OUTREACH:

Military veterans bring unique skills to City projects due to their mission-oriented training and
experience, and dedication to the job. The City desires to facilitate the entry into the building
and construction trades for veterans interested in careers in the industry. Within (30) days
after notice that it is the apparent low bidder. Contractor shall contact “Helmets to Hardhats”
or “UA Veterans in Piping” on behalf of itself and its subcontractors, for potential job referrals
and employment of veterans on the project. Contractor may contact other veterans programs
in its discretion, but if neither of the above referenced programs are contacted, the Contractor
must receive prior written approval from the City that it is an equivalent veterans program.
Contacting multiple veterans programs is highly encouraged, but not required. Within ninety
(90) days after issuance of a Notice to Proceed for construction of the project. Contractor shall
provide the City with a written report detailing the veterans programs contacted,
opportunities offered by the Contractor and its subcontractors, applications received and for
what construction trades, and how many veterans were hired through the programs. Hiring
veterans to work on the project is not mandatory, but information received from the
Contractor may be used by the City in the future to develop a veteran’s outreach program for
City contracting.
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o. BUSINESS COOPERATION TAX PROGRAM:

You must exercise your right to obtain a California State of Board of Equalization (BOE) sub-
permit for the jobsite and allocate all eligible Bradley-Burns Uniform Local Sales and Use Tax
(Use Tax) to the City. In addition, you will ensure that all eligible subcontractors will exercise
their right to obtain this BOE sub-submit and allocate all eligible Use Tax to the City. The City
will not issue a notice to proceed unless you and your eligible subcontractors have obtained
this sub-permit from the BOE. More information on obtaining this permit can be found by
contacting the local BOE office.

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

10.1.

10.2.

The City has incorporated mandatory SLBE-ELBE subcontractor participation
percentages to enhance competition and maximize subcontracting opportunities. For
the purpose of achieving the mandatory subcontractor participation percentages, a
recommended breakdown of the SLBE and ELBE subcontractor participation
percentages based upon certified SLBE and ELBE firms has also been provided to
achieve the mandatory subcontractor participation percentages:

1. SLBE participation 9.1%
2. ELBE participation 13.2%
3. Total mandatory participation 22.3%

The Bid may be declared non-responsive if the Bidder fails to meet the following
requirements:

10.2.1. Include SLBE-ELBE certified subcontractors at the overall mandatory
participation percentage identified in this document; OR

10.2.2. Submit 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 SLBE-ELBE Subcontractors required in this document within 3 Working
Days of the Bid opening if the overall mandatory participation percentage is
not met.

11. AWARD PROCESS:

11.1.

11.2.

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.

Upon acceptance of bids and determination of the apparent low bidder, the City will
prepare the contract documents for execution within approximately 21 days of the
date of the bid opening. The City will then award the contract upon receipt of properly
signed Contract, bonds, and insurance documents.
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11.4.

11.5.

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 by the City Attorney's
Office.

The low Bid will be determined by the Base Bid plus all the Alternates.

Once the low bid has been determined, the City may, at its sole discretion, award the
contract for the Base Bid alone; or for the Base Bid plus one or more alternates.

12. SUBMISSION OF QUESTIONS:

12.1. The Director (or Designee) of Public Works Department is the officer responsible for
opening, examining, and evaluating the competitive Bids submitted to the City for the
acquisition, construction and completion of any public improvement except when
otherwise set forth in these documents. Any questions related to this solicitation shall
be submitted to:

Public Works Contracts

525 B Street, Suite 750 (7 Floor)
San Diego, California, 92101
Attention: Brittany Friedenreich
OR:

BFriedenreic@sandiego.gov

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

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

12.4. 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.

13. SUPPLEMENTAL AGREEMENTS: Supplemental agreements attached to this contract for
items of Work such as revegetation maintenance and monitoring shall be signed by the
BIDDER at time of award of the primary BID. The signed agreements shall be accompanied
by the proper bonds and insurance as specified in 1-7.2, “CONTRACT BONDS,” 5-4, “
INSURANCE". Bonds shall be in the amount of the total Contract Price for all Work including
the supplemental agreements.

13.1. Partial Release of Performance Bond and Labor and Materialmen’s Bond: For
information regarding partial release of bonds for this Contract, see Supplementary
Special Provisions, Appendix L - Long-Term Maintenance and Monitoring
Agreement.
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14. PHASED FUNDING: For Phased Funding Conditions, see Attachment B.
15. ADDITIVE/DEDUCTIVE ALTERNATES:

15.1. The additive/deductive alternates have been established to allow the City to compare
the cost of specific portions of the Work with the Project’s budget and enable the City
to make a decision whether to incorporate these portions prior to award. The award
will be established as described in the Bid. The City reserves the right to award the
Contract for the Base Bid only or for the Base Bid plus one or more Alternates.

15.2. For water pipeline projects, the Plans typically show all cut and plug and connection
work to be performed by City Forces. However, Bidders shall refer to Bidding
Documents to see if all or part of this work will be performed by the Contractor.
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INSTRUCTIONS TO BIDDERS

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.

1.2. The completed application must be submitted online no later than 2 weeks prior to
the bid opening.

1.3. Joint Venture Bidders Cumulative Maximum Bidding Capacity: For projects with
an engineer’s estimate of $30,000,000 or greater, Joint Ventures submitting bids may
be deemed responsive and eligible for award if the cumulative maximum bidding
capacity of the individual Joint Venture entities is equal to or greater than the total
amount proposed.

1.3.1. Each of the entities of the Joint Venture must have been previously
prequalified at a minimum of $15,000,000.

1.3.2 Bids submitted with a total amount proposed of less than $30,000,000 are
not eligible for Cumulative Maximum Bidding Capacity prequalification. To
be eligible for award in this scenario, the Joint Venture itself or at least one
of the Joint Venture entities must have been prequalified for the total
amount proposed.

1.3.3. Bids submitted by Joint Ventures with a total amount proposed of
$30,000,000 or greater on a project with an engineer’s estimate of less than
$30,000,000 are not eligible for Cumulative Maximum Bidding Capacity
prequalification.

1.3.4. The Joint Venture designated as the Apparent Low Bidder shall provide
evidence of its corporate existence and furnish good and approved bonds
in the name of the Joint Venture within 14 Calendar Days of receipt by the
Bidder of a form of contract for execution.

1.4. Complete information and links to the on-line prequalification application are
available at:

http://www.sandiego.gov/cip/bidopps/prequalification
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1.5. Due to the City’s responsibility to protect the confidentiality of the contractors’
information, 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.

2.2,

2.3.

2.4.

2.5.

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.

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.

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.

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 who has until the “Bid
Due Date and Time” to change, rescind or retrieve its proposal should it desire to do
So.

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.
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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. Itis 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 on 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 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.

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) wiill
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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. Prior 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

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 14 Calendar Days after receiving the Contract forms.

7. INSURANCE REQUIREMENTS:
7.1.  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.
7.2. Refer to sections 5-4, “INSURANCE” of the Supplementary Special Provisions (SSP) for

the insurance requirements which must be met.

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

Title Edition Document
Number
Standard Specifications for Public Works Construction (“The 2018 PWPIO10119-01

GREENBOOK") http://www.greenbookspecs.org/

City of San Diego Standard Specifications for Public Works 2018 PWPI010119-02
Construction (“The WHITEBOOK")*
https://www.sandiego.gov/publicworks/edocref/greenbook

City of San Diego Standard Drawings* 2018 PWPIO10119-03
https://www.sandiego.gov/publicworks/edocref/standarddraw

Citywide Computer Aided Design and Drafting (CADD) 2018 PWPIO10119 -04
Standards

https://www.sandiego.gov/publicworks/edocref/drawings
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10.

1.

12.

Title Edition Document
Number

California Department of Transportation (CALTRANS) Standard 2018 PWPI030119-05
Specifications -
http://www.dot.ca.gov/des/oe/construction-contract-
standards.html

CALTRANS Standard Plans 2018 PWPI030119-06
http://www.dot.ca.gov/des/oe/construction-contract-
standards.html

California Manual on Uniform Traffic Control Devices Revision 3 2014 PWPI1030119-07
(CA MUTCD Rev 3) http://www.dot.ca.gov/trafficops/camutcd/

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

*Electronic updates to the Standard Drawings may also be found in the link above

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 addenda are made effective
as though originally issued with the Bid. The Bidders shall acknowledge the receipt of Addenda
at the time of bid submission.

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.

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.

SUBCONTRACTOR INFORMATION:

12.1. 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
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Contractor's total Bid. The Bidder shall also state within the description, whether the
subcontractor is a CONSTRUCTOR, CONSULTANT or SUPPLIER. The Bidder shall
state the DIR REGISTRATION NUMBER for all subcontractors and 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 DOLLAR 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 as non-responsive and ineligible for award. The
Bidder's attention is directed to the Special Provisions - Section 3-2, “SELF-
PERFORMANCE", 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.

Additionally, pursuant to California Senate Bill 96 and in accordance with the
requirements of Labor Code sections 1771.1 and 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 California
Department of Industrial Relations (DIR). The Bidder shall provide the name,
address, license number, DIR registration number of any Subcontractor -
regardless of tier - who will perform work, labor, render services or specially fabricate
and install a portion [type] of the work or improvement pursuant to the contract.

12.2. 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), DIR REGISTRATION
NUMBER 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 indication is provided, the listed firm
will be credited at 60% of the listed dollar value for purposes of calculating the
Subcontractor Participation Percentage.

12.3. 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.

13. SUBMITTAL OF “OR EQUAL" ITEMS: See Section 4-6, “Trade Names” in The WHITEBOOK and
as amended in the SSP.
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14.

15.

16.

17.

18.

19.

AWARD:

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

14.2. 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.

14.3. 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.

SUBCONTRACT LIMITATIONS: The Bidder's attention is directed to Standard Specifications
for Public Works Construction, Section 3-2, “SELF-PERFORMANCE" 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.

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

ONLY ONE BID PER CONTRACTOR SHALL BE ACCEPTED: 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-
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.

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.

BIDDER'S GUARANTEE OF GOOD FAITH (BID SECURITY) FOR DESIGN-BID-BUILD
CONTRACTS:

19.1. 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.
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19.2.

19.3.

19.4.

19.5.

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.

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.

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.

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.

20. AWARD OF CONTRACT OR REJECTION OF BIDS:

20.1.

20.2.

20.3.

20.4.

20.5.

20.6.

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

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

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.

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.

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.

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.
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21.

22,

20.7.

20.8.

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.

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.

BID RESULTS:

21.1.

21.2.

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.

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.

THE CONTRACT:

22.1.

22.2.

22.3.

22.4.

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.

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.

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.

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
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23.

24.

notification from the City, designating the Bidder as the Apparent Low Bidder and
formally requesting the above mentioned items.

22.5. The award of the Contractis 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 by 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.

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 3-9, “TECHNICAL STUDIES AND SUBSURFACE DATA", 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.

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

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

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

24.3. The City of San Diego Municipal Code §22.3004 for Contractor Standards.

24.4. The City of San Diego's Labor Compliance Program and the State of California Labor
Code 881771.5(b) and 1776.

24.5. 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.

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

24.7. The City's Information Security Policy (ISP) as defined in the City's Administrative
Regulation 90.63.
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25. PRE-AWARD ACTIVITIES:

25.1. 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.

25.2. 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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PERFORMANCE BOND, LABOR AND MATERIALMEN'S BOND

FAITHFUL PERFORMANCE BOND AND LABOR AND MATERIALMEN'S BOND:

James W. Fowler Co. , a corporation, as principal, and

Liberty Mutual Insurance Company , 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 THIRTY
THREE MILLION SIX HUNDRED THIRTY NINE THOUSAND THREE HUNDRED SEVENTY SEVEN
DOLLARS AND TWENTY CENTS ($33,639,377.20) for the faithful performance of the annexed
contract, and in the sum of THIRTY THREE MILLION SIX HUNDRED THIRTY NINE THOUSAND
THREE HUNDRED SEVENTY SEVEN DOLLARS AND TWENTY CENTS ($33,639,377.20) for the benefit

of laborers and materialmen designated 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,
(i) public works of improvement commencing with Civil Code Section 9100 of the Civil Code of the
State of California.

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 sult be brought to enforce the provisions of

this bond.

Dated_August 2, 2019

Approved as to Form

Mara W. Elliott, City Attorney

o U0

Deputy City Attorney

Approved:

w

James W, Fowlef Co.

Principal
ol P
/

Vames “Tow e

Printed Name of Person Signing for Principal

Liberty Mutual Insurance Company
Surety

o PO

Jané\y/. Roy Attorney—fn@ct
CA Lic. No. 0155652

2233 112th Avenue NE

'/ fames Nagelvoort
/ Director
Public Warks Department

Local Address of Surety

Bellevue, WA 98004

- Local Address (City, State) of Surety

(425) 709-3600

Local Telephone No. of Surety

Premium $177,078.00

Bond No.023211684
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This Power of Attorney limits the acts of those named herein, and they have no authority to
bind the Company except in the manner and to the extent herein stated.

leerty Liberty Mutual Insurance Company
M tua_l The Ohio Casualty Insurance Company Certificate No: 8201163-023001
u . .
_— West American Insurance Company
SURETY
POWER OF ATTORNEY

KNOWN ALL PERSONS BY THESE PRESENTS: That The Ohio Casualty Insurance Company is a corporation duly organized under the laws of the State of New Hampshire, that
Liberty Mutual Insurance Company is a corporation duly organized under the laws of the State of Massachusetts, and West American Insurance Gompany is a corporation duly organized
under the laws of the State of Indiana (herein collectively called the "“Companies®), pursuant to and by authority herein set forth, does hereby name, constitute and appoint, Guy
Amfield, John Claeys, Scott Fisher, Nicholas Fredrickson, Deanna M. French, Scott Garcia, Elizabeth R. Hahn, Roger Kaltenbach, Ronald J. Lange, Andrew P. Larsen,
Susan B. Larson, Scott McGilvray, Mindee L. Rankin, Jana M. Roy

all of the city of Bellevue state of Washington each individually if there be more than one named, its true and lawfu! attomey-in-fact to make,
execute, seal, acknowledge and deliver, for and on its behalf as surely and as its act and deed, any and all undertakings, bonds, recognizances and other surety obligations, in pursuance
of these presents and shall be as binding upon the Companies as if they have been duly signed by the president and attested by the secretary of the Companies in their own proper
persons.

IN WITNESS WHEREOF, this Power of Attomey has been subscribed by an authorized officer or official of the Companies and the corporate seals of the Companies have been affixed
thereto this  29th _ day of April , 2019 .

Liberty Mutual Insurance Company

currency rate, interest rate or residual value guarantees.

Not valid for mortgage, note, loan, letter of credit,

The Ohio Casualty Insurance Company
West American Insurance Company

David M. Carey, Assistant Secretary
State of PENNSYLVANIA 25
County of MONTGOMERY

Onthis 29th day of April , 2019 before me personally appeared David M. Carey, who acknowledged himse!f to be the Assistant Secretary of Liberty Mutual Insurance
Company, The Ohio Casualty Company, and West American Insurance Company, and that he, as such, being authorized so to do, execute 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, | have hereunto subscribed my name and affixed my notarial seal at King of Prussia, Pennsylvania, on the day and year first above written.

COMMONWEALTH OF PENNSYLVANIA

Notarial Seal
TeresaPa:tella.NotaryPubllc /\al > /Z ilé
Upper Merion Twp., Montgomery County |  By:
My Commission Expires March :f-m‘ Teresa Pastella, Nofary Public

This Power of Attomey is made and executed pursuant to and by authority of the following By-laws and Authorizations of The Ohio Casualty Insurance Company, Liberty Mutual
Insurance Company, and West American Insurance Company which resolutions are now in full force and effect reading as follows:

ARTICLE IV~ OFFICERS: Section 12. Power of Attoey.

Any officer or other official of the Corporation authorized for that purpose in writing by the Chairman or the President, and subject to such limitation as the Chairman or the
President may prescribe, shall appoint such attomeys-in-fact, as may be necessary to act in behalf of the Corporation to make, execute, seal, acknowledge and deliver as surety
any and all undertakings, bonds, recognizances and other surety obligations. Such attoreys-in-fact, subject to the limitations set forth in their respective powers of attorney, shall
have full power to bind the Corporation by their signature and execution of any such instruments and to attach thereto the seal of the Corporation. When so executed, such
instruments shall be as binding as if signed by the President and attested to by the Secretary. Any power or authority granted to any representative or attorney-in-fact under the
provisions of this article may be revoked at any time by the Board, the Chaimman, the President or by the officer or officers granting such power or authority.

ARTICLE Xill - Execution of Contracts: Section 5. Surety Bonds and Undertakings.

Any officer of the Company authorized for that purpose in writing by the chairman or the president, and subject to such limitations as the chairman or the president may prescribe,
shall appoint such attomeys-in-fact, as may be necessary to act in behalf of the Company to make, execute, seal, acknowledge and deliver as surety any and all undertakings,
bonds, recognizances and other surety obligations. Such attomeys-in-fact subject to the limitations set forth in their respective powers of attorney, shall have full power to bind the
Company by their signature and execution of any such instruments and to attach thereto the seal of the Company. When so executed such instruments shall be as binding as if
signed by the president and attested by the secretary.

Certificate of Designation — The President of the Company, acting pursuant to the Bylaws of the Company, authorizes David M. Carey, Assistant Secretary to appoint such attomeys-in-
fact as may be necessary to act on behalf of the Company to make, execute, seal, acknowledge and deliver as surety any and all undertakings, bonds, recognizances and other surety
obligations.

Authorization - By unanimous consent of the Company's Board of Directors, the Company consents that facsimile or mechanically reproduced signature of any assistant secretary of the
Company, wherever appearing upon a certified copy of any power of attomey issued by the Company in connection with surety bonds, shall be valid and binding upon the Company with
the same force and effect as though manually affixed.

I, Renee C. Llewellyn, the undersigned, Assistant Secretary, The Ohio Casualty Insurance Company, Liberty Mutual Insurance Company, and West American Insurance Company do

hereby certify that the original power of attomey of which the foregoing is a full, true and correct copy of the Power of Attomey executed by said Companies, is in full force and effect and
has not been revoked.

IN TESTIMONY WHEREOF, | have hereunto set my hand and affixed the seals of said Companiesthis 2 dayof  August

, 2019 .

LMS-12873 LMIC OCIC WAIC Multi Co_062018

1-610-832-8240 between 9:00 am and 4:30 pm EST on any business day.

To confirm the validity of this Power of Attorney call




ACKNOWLEDGMENT BY SURETY

State of Washington)
County of King)

Onthis2nd _ day of August , 2019 , before me,
Roger Kaltenbach notary public in and for the State of Washington, with principal
office in the County of King, residing therein, duly commissioned and sworn, personally
appeared Jana M. Roy , known to me to be the person whose
name is subscribed to the within instrument as the attorney-in-fact of Liberty Mutual
Insurance Company as surety in said instrument, and acknowledged to me that she
subscribed the name of said corporation thereto as surety, and her own name as attorney-
in-fact.

IN WITNESS WHEREOF, I have hereunto set my hand and affixed my official seal,
at my office in the aforesaid County, the day and year in this certificate first above written.

\\mmum,, NOTARY PUBLIC
\\\ %m EN&':?,

Q‘ .......

Commission Expires:
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ATTACHMENT A

SCOPE OF WORK
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SCOPE OF WORK

1. SCOPE OF WORK:
MONTEZUMA PPL/MID-CITY PIPELINE PH 2:

The City's Public Works Department is planning to install roughly 1.0 miles of new water
pipeline, which consists of approximately 4,880 linear feet of new 66" diameter CML&TC steel
transmission main and 420 linear feet of 8-inch PVC distribution main. Work also includes
2,530 linear feet of 16-inch cast iron pipeline abandonment, as well as, associated required
street ADA improvements and paving. The 66-inch transmission main will run southward from
the Alvarado Water Treatment Plant (AWTP) to the intersection of 69th and Mohawk Street.
The north terminus of the pipeline will be connected to existing Valve Vault No. 3 located
where the Earl Thomas Reservoir Outlet Pipeline intersects the Clear Wells Interconnection
Pipeline. The south terminus will connect to the Mid-City Phase 2A Pipeline just easterly of the
69th and Mohawk Street intersection. Additionally, in the Helix Water District, Work also
includes the relocation and construction of a new 8-inch PVC Distribution Main running along
Lake Murray Blvd north of Wisconsin Ave, its Water services, and all other work shown on
plans and specifications. Lastly, in the City of La Mesa, work includes the removal of an 8-inch
Sewer pipeline and manholes and replacing them with new as shown on the plans and
specifications.

ALTERNATE A:

If Alternate A is awarded, the contractor shall perform additional Work on the replacement of
8-inch Cast Iron Sewer Line within the City of La Mesa ROW in accordance to the Bid Schedule
and Plans numbered 37333-78-D through 37333-81-D (LM-1 through LM-4) for the
Montezuma PPL/Mid-City Pipeline Ph2 project.

ALTERNATE B:
If Alternate B is awarded, the contractor shall deduct overlay and striping Work within the City

of La Mesa ROW originally shown in the base Bid for Montezuma PPL/Mid-City Pipeline Ph2
in accordance to the Bid Schedule.

70™-ALVARADO TO SARANAC-SIDEWALK:

This portion of the project proposes to install new concrete sidewalk on the west side of 70t
street between Alvarado Road and Saranac Street. The work is to include installation of new
4' and 5’ wide concrete sidewalk, curb and gutter, retaining walls, pedestrian push buttons,
chain link fencing, bike lane striping, traffic and signing, and relocation/adjustment of
pedestrian barricade and signs.
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1.1.

The Work shall be performed in accordance with:

1.1.1. The Notice

Inviting Bids and Plans numbered 37333-01-D through

37333-89-D, inclusive, and Traffic Control Plans numbered 37333-T1-D
through 37333-T71-D, for Montezuma PPL/Mid-City Pipeline Ph 2 inclusive.

1.1.2. The Notice Inviting Bids and Plans numbered 40522-01-D through 40522-07-D
for 70t Alvarado to Saranac-Sidewalk, Inclusive.

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

Montezuma PPL/Mid-City Pipeline Ph 2: See Appendix E - Location Map

70" Alvarado to Saranac-Sidewalk: See Appendix E - Location Map

CONTRACT TIME: The Contract Time for completion of the Work, including the 120 Calendar
Day Plant Establishment Period, shall be 640 Working Days.

3.1.  The following table is provided to the Contractor as a guide for scheduling purposes.
The intent is to set a maximum number of working days for each segment to minimize
disruptions for City of San Diego and City of La Mesa's residents. In the total estimated
640 Working Days, several segments within the Plans numbered 37333-D of the
project are expected to be constructed concurrently with one another. If the proposed
working days in conjunction with the working hours do not fit within the Contractor’s
scheduling means, submit a proposed schedule to the Construction Manager for
review.

From To Segment Duration (Working Days)
9+20 | 19+00 Mohawk to 70%" St at Saranac St 75
19+00 | 29+45 70t St at Saranac to Manway #2 82
29+45 | 30+73 Manway #2 to Launch pit 7
30+73 | 38+10 Micro tunnel 200
38+02 | 38+22 | Receiving pit at Lake Murray Bl (LMB) 100
38+22 | 38+89 Receiving pit to Manway #3 20
38+89 | 45+13 LMB 63
45+13 | 45498 SDCWA Pipe crossing 240
45+98 | 57+95 LMB to Alvarado WTP valve vault 70
Helix Water District 8” waterline 15
replacement
City of La Mesa 8" sewer main 15
replacement
Paving, striping, median work, misc. 170
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ATTACHMENT B

PHASED FUNDING PROVISIONS
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PHASED FUNDING PROVISIONS
1. PRE-AWARD

1.1.  Within 10 Working Days of the Notice of Intent to Award, the Contractor must contact
the Project Manager to discuss fund availability for each phase and shall also submit
the following;:

1.1.1. Construction Cost Loaded Schedule in accordance with 6-1,"CONSTRUCTION
SCHEDULE AND COMMENCEMENT OF THE WORK" and 7-3, “PAYMENT.

1.2.  Contractor’s failure to perform any of the following may result cancelling the award of
the Contract:
1.2.1. Meeting with the City’s Project Manager to discuss the Phased Funding
Schedule.

1.2.2.  Agreeing to a Phased Funding Schedule within thirty days of meeting with
the City's Project Manager.
2. POST-AWARD
2.1. Do not start any construction activities for the next phase until the Notice to Proceed
(NTP) has been issued by the City. The City will issue a separate NTP for each phase.

2.2. The City may issue the NTP for a subsequent phase before the completion of the
preceding phase.
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PHASED FUNDING SCHEDULE AGREEMENT

The particulars left blank below, such as the total number of phases and the amounts assigned to
each phase, will be completed with funding specific information from the Pre-Award Schedule and
Construction Cost Loaded Schedule submitted to and approved by the City.

BID NUMBER:

K-19-1821-DBB-3

CONTRACT OR TASK TITLE: Montezuma PPL/Mid-City Pipeline Ph2 and 70th-Alvarado to Saranac-Sidewalk

James W. Fowler Co.

CONTRACTOR:

Funding Phase Description Phase Phase Not-to-
Phase start Finish Exceed
Amount

Water- Early Work, Begin Shafts, 66" South $12,000,000.00

1 Sevaik y eg NTP 7/31/2020 S 27862500

2 Water- 66" South, Tunnels, Restoration 8/1/2020 7/31/2021 §16,000,000.00

3 Water- 66" North, Restoration 8/1/2021 NOC $5,360,752.20

Contract Total | $33,639,377.20
Notes:

1) WHITEBOOK section 7-3.10, “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 written modifications to the CONTRACT.

CITY OF SAN DIEGO

PRINT NAME:

Sk ene Lw\(ﬁs o

Signature:

Construction Manageri

a
Date: %/( Zz

(3

PRINT NAME:

Maruam Kargar

L \J
Pr{:ject Manager

'.—" / ,‘l (,‘“‘
Signature: . ) »‘-’f‘c‘q—'f"\,,»'
Date: R/92./ 2019

CONTRACTOR

PRINT NAME:

James W. Fowler Co.

»

/

Title;_ Chief Operg:ig@ oflac/;g§

I

Signature:___/

77777

/ v ; ;_,‘ 7/
/ A i
/ ;i 4 / o+ :f'_‘, J 3 ;_/ __,«"'
/! ¥ i

r/ ;IJ
o/ho/

—_

Date: ?

/‘ff o
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PREVAILING WAGES

1. 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.

1.1. Compliance with Prevailing Wage Requirements. Pursuant to sections 1720
through 1861 of the California Labor Code, the Contractor and its 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.

1.1.1. 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
http://www.dir.ca.gov/OPRL/DPreWageDetermination.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.

1.1.2. 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. If the 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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1.2.  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. This shall
be in addition to any other applicable penalties allowed under Labor Code sections
1720 - 1861.

1.3. 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.

1.3.1. Contractor and their subcontractors shall also furnish records specified in
Labor Code section 1776 directly to the Labor Commissioner in the manner
required by Labor Code section 1771.4.

1.4. 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.

1.5.  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% times the basic rate of pay; and (ii) specify penalties to be imposed on contractors
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.

1.6. 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.

1.7. 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.”
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1.8. 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 or
other governmental entity that underpayment(s) have occurred. For questions or
assistance, please contact the City of San Diego's Prevailing Wage Unit at
858-627-3200.

1.9. Contractor and Subcontractor Registration Requirements. This project is subject
to compliance monitoring and enforcement by the DIR. A contractor or subcontractor
shall not be qualified to bid on, be listed in a bid or proposal, subject to the
requirements of section 4104 of the Public Contract Code, or engage in the
performance of any contract for public work, unless currently registered and qualified
to perform public work pursuant to Labor Code section 1725.5 It is not a violation of
this section for an unregistered contractor to submit a bid that is authorized by
Section 7029.1 of the Business and Professions code or by Section 10164 or 20103.5
of the Public Contract Code, provided the contractor is registered to perform public
work pursuant to Section 1725.5 at the time the contract is awarded.

1.9.1. 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.

1.9.2. 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 for themselves and all listed
subcontractors to the City at the time of bid or proposal due date or upon request.

1.10. Stop Order. For Contractor or its subcontractors engaging in the performance of any
public work contract without having been registered in violation of Labor Code
sections 1725.5 or 1771.1, the Labor Commissioner shall issue and serve a stop order
prohibiting the use of the unregistered contractors or unregistered subcontractor(s)
on ALL public works until the unregistered contractor or unregistered subcontractor(s)
is registered. Failure to observe a stop order is a misdemeanor.
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1.11. List of all Subcontractors. The Contractor shall provide the list of subcontractors
(regardless of tier), along with their DIR registration numbers, utilized on this Contract
prior to any work being performed; and the Contractor shall provide a complete list of
all subcontractors with each invoice. Additionally, Contractor shall provide the City
with a complete list of all subcontractors (regardless of tier) utilized on this contract
within ten working days of the completion of the contract, along with their DIR
registration numbers. The City shall withhold final payment to Construction
Management Professional until at least thirty (30) days after this information is
provided to the City.

1.12. Exemptions for Small Projects. There are limited exemptions for installation,
alteration, demolition, or repair work done on projects of $25,000 or less. The
Contractor shall still comply with Labor Code sections 1720 et. seq. The only
recognized exemptions are listed below:

1.12.1. Registration. The Contractor will not be required to register with the DIR for
small projects. (Labor Code section 1771.1

1.12.2. Certified Payroll Records. The records required in Labor Code section 1776
shall be required to be kept and submitted to the City of San Diego, but will
not be required to be submitted online with the DIR directly. The Contractor
will need to keep those records for at least three years following the
completion of the Contract. (Labor Code section 1771.4).

1.12.3. List of all Subcontractors. The Contractor shall not be required to hire only
registered subcontractors and is exempt from submitting the list of all
subcontractors that is required in section 4.20.11 above. (Labor code section
1773.3).
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SUPPLEMENTARY SPECIAL PROVISIONS

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

1. The 2018 Edition of the Standard Specifications for Public Works Construction (The
“GREENBOOK").

2. The 2018 Edition of the City of San Diego Standard Specifications for Public Works
Construction (The “WHITEBOOK"), including the following:

a) General Provisions (A) for all Construction Contracts.

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

1-2 TERMS AND DEFINITIONS. To the “WHITEBOOK", item 54, “Normal Working Hours”,
ADD the following:

The Normal Working Hours are 8:30 AM to 3:30 PM except for:

a) Work from Station 30+33 (Denny's Parking Lot) to Station 38+20 is allowed 24
hours a day. Security guard working hours for Denny's parking lot will be 11:30
am to 1:30 pm and 5:00 pm to 7:00 pm Monday through Friday until site has
been restored.

b) Work in City of La Mesa: See Traffic Control Plans
9] See Traffic Control Plans for alternate times and locations at no additional cost
to City.
SECTION 2 - SCOPE OF THE WORK

2-2.2 Caltrans Encroachment Permit. To the “WHITEBOOK”, ADD the following:

3. Contractor shall comply with all Caltrans permitting requirement, including,
but not limited to tunneling operation, traffic control, and signal operations.
Please refer to Appendix ] for additional requirements.

2-2.3 Payment. To the “"WHITEBOOK”", item 2, DELETE in its entirety and SUBSTITUTE with
the following;:

2. The payment for applying and obtaining the Caltrans Encroachment Permit
shall be included in the Allowance Bid item for “Caltrans Encroachment
Permit Submittal” and shall include preparing plans and addressing Caltrans
comments.

Add the following:

3. The Contractor will be responsible for paying any fees from the City of La Mesa
and Helix Water District. Payment for these fees will be covered under the
allowance bid item for “Miscellaneous Agency Fees”.
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2-3 RIGHT-OF-WAY. To the “WHITEBOOK", ADD the following:
2. Gas supply trucks shall have access to Shell gas station at the corner of
Wisconson Avenue and Lake Murray Blouevard at all times.
SECTION 3 - CONTROL OF THE WORK
3-2 SELF-PERFORMANCE. To the “GREENBOOK", DELETE in its entirety and SUBSTITUTE
with the following:
1. You shall perform, with your own organization, Contract Work amounting to at
least 50% of the base Bid AND 50% of any alternates.
3-8.2 Working Drawings. To the “WHITEBOOK”, TABLE 3-8.2, ADD the following:
Item | Section No. Title Subject
209-2.2.2 Fabricated Steel Pipe, specials, .
18 - Steel P
and 306-8.1 joints and appurtenances eelripe
19 13300 Instrumentation and Controls Submittals
20 13370 Control Panels Submittals
3-8.3 Shop Drawings. To the “GREENBOOK", TABLE 3-8.3, ADD the following:
Item Section No. Title Subject
5 02160 Pit Shaft Excavation and Submittals
Support
6 02341 Permeation Grouting Submittals
7 02441 Contact Grouting Submittals
8 02443 Microtunneling Submittals
9 02445 Installation of Car.rler Pipein Submittals
Steel Casing
10 02496 Geotechnical Instrumentation Submittals
11 13300 Instrumentation and Controls Submittals
12 13374 Control Panel Instrumentation Submittals
13 13414 Insertion Magnetic Flowmeter Submittals
14 15102 Triple Offset Metal Seated BFV Submittals
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Item Section No. Title Subject
15 16010 Basic Electrical Requirements Submittals
16 16120 Wires and Cables Submittals
17 16190 Supporting Devices Submittals
18 16195 Electrical Identification Submittals
19 16450 Grounding Submittals
20 16640 Cathodic Protection Submittals
3-84 Supporting Information. To the “WHITEBOOK", ADD the following:

4, Steel pipe submittals per Section 209-2.2.2 and 306-8.1.

5. Provide supporting information as required by items listed in 3-8.3.

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

3-8.7 Contractor’s Quality Control Plan (QCP). To the “WHITEBOOK", ADD the following:

7. The establishment and implementation of a Quality Control Plan (QCP), as
defined in the standard specifications, shall be required for this Contract.

3-9 TECHNICAL STUDIES AND SUBSURFACE DATA. To the “WHITEBOOK", ADD the
following:

5. In preparation of the Contract Documents, the designer has relied upon the

following reports of explorations and tests at the Work Site:
a) Mid-City Pipeline Geotechnical Investigation Report SGC. 18Jun2015.
b) Monitoring Well Installation & Groundwater Sampling.
Q) Pothole Report - X140197 (Final).

6. The reports listed above are available for review at the following link:

https://filecloud.sandiego.gov/url/midcitypplphase2
3-10 SURVEYING. To the “GREENBOOK", DELETE in its entirety and SUBSTITUTE with the
following:
3-10 SURVEYING.

1. You shall locate and mark all features related to the building and site, including
landscaping and hardscape, using industry standard contractor’s construction
tools.

2. You shall preserve construction survey stakes, control points, and other survey
related marks described in 3-10.1, “Survey Services Provided by the City” for
the duration of the Project. If any construction survey stakes are lost or
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disturbed and need to be replaced, such replacement shall be performed by
the City at your expense.

3-10.1 Survey Services Provided by the City.
1. The City will provide surveying services and on-site survey staking for the
following:
a) Locations of any property lines, boundaries, or easement surveys
within the project boundaries as required by the project.
b) Locations of up to four corners per building.
) Verification of building pad finish surface elevation.
d) A maximum of 4 site control points.
e) Location and perpetuation of survey monuments within the project
boundary in accordance with 400-2, “Permanent Survey Markers".
2. Notify the Resident Engineer in writing at least 2 Working Days prior to
requesting survey services provided by the City.
3-10.2 Line and Grade.
1. The Work shall conform to the lines, elevations, and grades shown on the

Plans. Three consecutive points set on the same slope shall be used together
so that any variation from a straight grade can be detected. Any such variation
shall be reported to the Engineer. In the absence of such report, you shall be
responsible for any error in the grade of the Work.

2. Grades for underground conduits will be set at the surface of the ground. You
shall transfer them to the bottom of the trench.
3-10.3 Payment.
1. The payment for survey services Work shall be included in the Contract Price.
3-12.1 General. To the “WHITEBOOK", ADD the following:
2. You shall provide a PM-10 certified self-loading motorized street sweeper
equipped with a functional water spray system for this project.
3. You shall sweep all paved areas within the Work site and all paved haul routes
as specified below:
a) Every Friday on a weekly basis.
b) 1 Working Day prior to each rain event.
C) As directed by the Engineer.

If these requirements would require you to sweep on a Holiday or Weekend,
then you shall sweep the next available Working Day prior to that Holiday or
Weekend.
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3-12.7 Drinking Water Discharges Requirements. To the “WHITEBOOK", ADD the following:

1. You shall record the results for each discharge event on the City's Drinking
Water Discharge Monitoring form included as Appendix H - Monthly
Drinking Water Discharge Monitoring Form.

3-12.8.8 Payment. To the “WHITEBOOK", ADD the following:

9. Submit supporting invoices and a Schedule of Values for the Lump Sum Bid
item for “Dewatering Hazardous Contaminated Water” in accordance with
7-2.1, “Schedule of Values (SOV)”. The SOV shall itemize the Work to show the
following:

a)  All costs associated with handling contaminated groundwater specified
in 3-12.8.6, “Dewatering System”, and 3-12.8.7, “Hazardous Waste
Operations and Emergency Response (HAZWOPER) Certificate”.

b)  All costs associated with equipment used for dewatering hazardous
contaminated groundwater, including costs for mobilization and
demobilization.

c¢)  All rental and operating costs for equipment used for dewatering
contaminated groundwater.

3-13.3 Warranty. To the “WHITEBOOK”", item 1, DELETE in its entirety and SUBSTITUTE with
the following;:

1. You shall warranty and repair all defective materials and workmanship for a
period of 1 year. This call back warranty period shall start on the date the Work
was accepted by the City unless the City had beneficial use of the project
(excluding water, sewer, and storm drain projects). In addition, you shall
warranty the Work against all latent defects for a period of 10 years and patent
defects for a period of 4 years.

SECTION 4 - CONTROL OF MATERIALS
4-3.4 Specialty Inspection Paid for by the Contractor. To the “WHITEBOOK", ADD the
following:
2. The specialty inspections required are listed as follows:

a) Welding of Pipelines (Welding Inspectors).

b) 31 Party Inspection of Manufacture of Valves 48" and larger.
) 31 Party Inspection of Manufacture of Steel Pipe.
4-3.6 Preapproved Materials. To the “WHITEBOOK", 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.
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4-6 TRADE NAMES. To the “WHITEBOOK", 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

SECTION 5 - LEGAL RELATIONS AND RESPONSIBILITIES

5-4 INSURANCE. To the “GREENBOOK", DELETE in its entirety and SUBSTITUTE with the
following:

5-4 INSURANCE.

1.

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

5-4.1 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.

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

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.

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.

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.

5-4.2 Types of Insurance.

5-4.2.1 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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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
5-4.2.2 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.
5-4.2.3 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.

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.
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There shall be no endorsement or modification of 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.

5-4.2.4 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 less than $2,000,000
limit per occurrence/aggregate for bodily injury and property damage.

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.

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.

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 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 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
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 under this Contract 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.
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5-4.2.5 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.

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.

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.

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.

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.

5-4.2.6 Railroad Protective Liability Insurance. Exclusions relating to performance of
operations within the vicinity of any railroad, bridge, trestle, roadbed, tunnel,
underpass, or cross shall be deleted from all policies to which they may apply.
Alternatively, you may provide separate Railroad Protective Liability insurance
providing coverage, including endorsements, equivalent to that required for the CGL
described herein.
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5-4.3

5-4.3.1

5-4.4

5-4.5
5-4.5.1
5-4.5.1.1

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
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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5-4.5.1.2

5-4.5.1.3

5-4.5.2
5-4.5.2.1

5-4.5.3
5-4.5.3.1

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 will 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
811580.04.

Contractors Pollution Liability Insurance Endorsements.
Additional Insured.

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,

) 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
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,

Montezuma PPL/Mid-City Pipeline Ph2 and 70™"-Alvarado to Saranac-Sidewalk 47 | Page
Attachment E - Supplementary Special Provisions (Rev. Mar. 2019)



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.

5-4.5.3.2 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.

5-4.5.3.3 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.

5-4.5.4 Contractors Hazardous Transporters Pollution Liability Insurance
Endorsements.

5-4.5.4.1 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,
) 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 82782 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
agreement to indemnify the City and its respective elected officials, officers,
employees, agents, and representatives would be invalid under subdivision (b)
of 82782 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 §811580.04, 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.
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5-4.5.4.2

5-4.5.4.3

5-4.5.5
5-4.5.5.1

5-4.5.5.2

5-4.6

5-4.7

5-4.8

5-4.9

5-4.10

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,
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 $2,000,000 annual aggregate
in full force and effect.
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2. You shall ensure the following:

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.

3. 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.
5-4.11 Workers' Compensation Insurance and Employers Liability Insurance.
1. In accordance with the provisions of 83700 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.

2. Limits for this insurance shall be not less than the following:
Workers' Compensation Statutory Employers Liability
Bodily Injury by Accident $1,000,000 each accident
Bodily Injury by Disease $1,000,000 each employee
Bodily Injury by Disease $1,000,000 policy limit
4, By signing and returning the Contract you certify that you are aware of the

provisions of 83700 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 81861 of
the California Labor Code.

5-4.11.1. 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.
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ADD:
5-10.1.3 Weekly Updates Recipients.

1. Submit a weekly correspondence with updates, traffic control issues and
locations, lane closures, and any other pertinent information (with additional
contact names given during award process) to the following recipients:

Montezuma PPL/Mid-City Pipeline Ph 2

Brian Vitelle, Senior Engineer, BVitelle@sandiego.gov

Maryam Kargar, Project Engineer, MKargar@sandiego.gov

Resident Engineer, TBA, XXX@sandiego.gov

70t-Alvarado to Saranac-Sidewalk

Daniel Nutter, Senior Engineer, DNutter@sandiego.gov

Hong Le, Project Manager, LeH@sandiego.gov

Resident Engineer, TBA, XXX@sandiego.gov

5-10.3 Exclusive Community Liaison Services. To the “WHITEBOOK", ADD the following:

2. You shall retain an Exclusive Community Liaison for the Project that shall
implement Work in accordance with the specifications described in 5-10.2
“Community Outreach Services” and 5-10.3 “Exclusive Community Liaison

Services”.
5-13 ELECTRONIC COMMUNICATION. To the “WHITEBOOK", ADD the following:
2. Virtual Project Manager shall be used on this Contract. For more information,

refer to the VPM traning videos at the location below:

https://www.sandiego.gov/publicworks/edocref

SECTION 6 - PROSECUTION AND PROGRESS OF THE WORK

6-1.1 Construction Schedule. To the "WHITEBOOK”, item 1, subsection “s”, DELETE in its
entirety and SUBSTITUTE with the following:

s) Submit an updated cash flow forecast with every pay request (for each Project
ID or WBS number provided in the Contract) showing periodic and cumulative
construction billing amounts for the duration of the Contract Time. If there has
been any Extra Work since the last update, include only the approved
amounts.

i. Refer to the Sample City Invoice materials in Appendix D - Sample
City Invoice with Cash Flow Forecast and use the format shown.

ii. See also the “Cashflow Forecast Example” at the location below:

https://www.sandiego.gov/publicworks/edocref
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To the “WHITEBOOK", ADD the following:

3. The 120 Calendar Day Plant Establishment Period is included in the stipulated
Contract Time and shall begin with the acceptance of installation of the
vegetation plan in accordance with Section 801-6, “MAINTENANCE AND PLANT
ESTABLISHMENT".

6-1.5.2 Excusable Non-Compensable Delays. To the “WHITEBOOK”, DELETE in its entirety.

ADD:
6-1.5.2 Excusable Non-Compensable and Concurrent Delays.

1. The City shall only issue an extension of time for Excusable Delays that meet
the requirements of 6-4.2, “Extensions of Time” for the following
circumstances:

a) Delays resulting from Force Majeure.
b) Delays caused by weather.
) Delays caused by changes to County, State, or Federal law.

2. When a non-excusable delay is concurrent with an Excusable Delay, you shall
not be entitled to an extension of Contract Time for the period the non-
excusable delay is concurrent with the Excusable Delay.

3. When an Excusable Non-Compensable Delay is concurrent with an Excusable
Compensable Delay, you shall be entitled to an extension of Contract Time,
but shall not be entitled to compensation for the period the Excusable Non-
Compensable Delay is concurrent with the Excusable Compensable Delay.

6-4.2 Extensions of Time. To the “WHITEBOOK”, DELETE in its entirety and SUBSTITUTE
with the following:

1. The Contract Time shall not be modified except by Change Order.

2. You shall notify the City in writing within 1 Working Day after the occurrence
and discovery of an event that impacts the Project Schedule.

a) If you believe this event requires a Change Order, you shall submit a
written Change Order request with a report to the City that
explains the request for Change Order within 5 Working Days. The
Change Order request must include supporting data, a general
description of the discovery, the basis for extension, and the estimated
length of extension. The City may grant an extension of time, in writing,
for the Change Order request if you require more time to gather and
analyze data.

3. The Engineer shall not grant an extension of Contract Time in accordance with
6-1.5, “Excusable Delays” unless you demonstrate, through an analysis of the
critical path, the following:

a) The event causing the delay impacted the activities along the Project's
critical path.
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b) The increases in the time to perform all or part of the Project beyond
the Contract Time arose from unforeseeable causes beyond your
control and without your fault or negligence and that all project float
has been used.

4, Any modifications to the Contract Time will be incorporated into the weekly
document that the Engineer issues that stipulates the Contract Time. If you do
not agree with this document, submit to the Engineer for review a written
protest supporting your objections to the document within 30 Calendar Days
after receipt of the statement. Your failure to file a timely protest shall
constitute your acceptance of the Engineer’s weekly document.

a) Your protest will be considered a claim for time extension and shall be
subject to 2-10.1, “Claims”.

ADD:
6-6.1.1 Environmental Document.

1. The City of San Diego has prepared a Final Mitigated Negative Declaration
for Montezuma Pipeline / Mid-City Pipeline Phase 2, Project No. S-11026, as
referenced in the Contract Appendix. You shall comply with all requirements
of the Final Mitigated Negative Declaration as set forth in Appendix A.

2. The City of San Diego has prepared a Notice of Exemption (NOE) for 70t"-
Alvarado to Saranac-Sidewalk, Project No. B-17065, as referenced in the
Contract Appendix. You shall comply with all requirements of the Notice of
Exemption as set forth in Appendix A.

3. Compliance with the City's environmental document shall be included in the
Contract Price.

6-6.2.1 Archaeological and Native American Monitoring Program. To the “WHITEBOOK",

ADD the following:

4. You shall retain a qualified archaeologist and Native American Monitor for this
Contract. You shall coordinate your activities and Schedule with the activities
and schedules of the archaeologist and Native American monitor. Notify the
Engineer before noon of the Working Day before monitoring is required. See
3-5, “INSPECTION" for details.

6-6.2.2 Paleontological Monitoring Program. To the “WHITEBOOK”, ADD the following:

3. You shall retain a qualified paleontologist for this Contract. You shall
coordinate your activities and Schedule with the activities and schedules of the
paleontologist monitor. Notify the Engineer before noon of the Working Day
before monitoring is required. See 3-5, “INSPECTION" for details.

6-6.4 Written Notice and Report. To the “WHITEBOOK", DELETE in its entirety and

SUBSTITUTE with the following:

1. Your failure to notify the Resident Engineer within 1 Working Day OR provide
a Change Order request within 5 Working Days after the event, in accordance
with 6-4.2, “Extensions of Time", will be considered grounds for refusal by the
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7-3.1

7-3.2

7-3.11

201-1.1.1

209-1.1.1

City to consider such request if your failure to notify prejudices the City in
responding to the event.

SECTION 7 - MEASUREMENT AND PAYMENT

General. To the “WHITEBOOK", ADD the following:

3. The Bid item for “Denny’s Security Guard” shall include, but shall not be
limited to, the Work as specified in the Plans, Contract Documents, and
Technicals Section 02443.

4. The Lump Sum Bid item for “New City of La Mesa Gateway Sign” in Alternate
A shall include, and not be limited to, the construction of the new City of La
Mesa Gateway Sign and associated lighting, as specified in the Plans and
Contract Documents.

5. If a Bid item has not been provided for an item of the Work described or shown
in the Contract Documents, the payment shall be include in the Contract Price.

Partial and Final Payment. To the “GREENBOOK", 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.

Compensation Adjustments for Price Index Fluctuations. To the “WHITEBOOK"
ADD the following:

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

SECTION 201 - CONCRETE, MORTAR AND RELATED MATERIALS

General. To the “GREENBOOK”, ADD the following:
1. When called for on the plans, 2 sack concrete slurry shall be 2,500 psi
minimum.

SECTION 209 - PRESSURE PIPE

General. To the “"WHITEBOOK", 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.

3. Refer to AWWA C900-16 for all references to AWWA C905.
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209-1.1.2 Materials. To the “WHITEBOOK", ADD the following:

14. Bolts shall be hot-dipped galvanized tee heads made of high-strength low-alloy
or ductile iron in accordance with AWWA C111. ASTM A307 Grade A bolts shall

not be used.
15. Fittings shall be as shown on the plans. If fitting/joint type is not noted refer
to item 1.
209-2.1 General. To the “GREENBOOK", ADD the following:

Steel pipe and specials used for water transmission mains and casings shall be
fabricated steel pipe conforming to the latest edition of AWWA C200. Pipe shall be as

follows:
. I . o Cement .
Pipe & Fitting Pipe & Fitting Linin Cement Mortar Joint Type (unless noted
Diameter Thickness . 5 Coating Thickness otherwise on the plans)
Thickness
66" 1" 3 194" Single we.Ided'IapJomt on
interior

82" min. (.Casmg, 1" min. NA NA Locking push on type, T5,

tunneling) ' Permalok or approved equal

' Inside diameter of the steel casing pipe is assumed to be 82-inch but shall be finalized by
the Contractor so as to provide the minimum clearance required all around the outside
diameter of the final carrier pipe and fiber optic conduit(s), and to account for any
installation misalignment during casing pipe advancement. The CONTRACTOR may select
a greater pipe diameter or thickness for the method of work, loading characteristics, site
conditions, or possible interferences; and shall be fully responsible for the sufficiency of the
casing provided.

209-2.2.1 Materials. To the “GREENBOOK", Table 209-2.2.1, Pipe, Material, ADD the following:

Steel used in fabricated steel pipe shall comply with the physical and chemical
requirements of ASTM A139, Grade C or ASTM 1018 modified to grade 42. Casing pipe
shall be at a minimum ASTM A36 steel.

ADD:
209-2.2.1.1 Cement Mortar Lining and Polyolefin Tape Coating.
1. Steel pipe, fittings and specials shall be lined and coated as follows:
a) Cement mortar lining shall comply with the requirements of Table

209-2.2.1. Lining shall be trimmed as necessary to allow full operation
of butterfly valves at connections to steel pipe. After trimming, any
exposed portions of pipe interior shall be lined with liquid epoxy per
AWWA C210.

b) External surfaces of steel pipe and specials shall be coated with a 3
part factory applied tape coating system in accordance with AWWA
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e)

g)

C214 for steel pipe and AWWA (C209 for steel pipe specials,
connections and fittings. Additional mechanical protection shall be
provided by the application of a reinforced cement mortar armor
coating applied in accordance with AWWA C205. Cement shall be ASTM
C150, Type II/V and admixtures shall contain no chlorides. Lining shall
be trimmed as necessary to allow full operation of butterfly valves at
connections to steel pipe. Line exposed portions of pipe interior with
liquid epoxy per AWWA C210.

All steel pipe joint exteriors shall have an 80 mil heat shrink polyolefin
sleeve or field applied 3 layer tape installed after welding conforming
to the requirements of AWWA C216 and approved by Engineer. Use
Canusa or approved equal.

Circumferential steel fabric reinforcement shall be 12-gauge wire
minimum per ASTM A185 or ASTM A497.

Allow linings and coating to cure at least 7 days at not less than 40
degrees prior to shipping to the site.

Hold back lining and coating from socket and spigot ends per
Manufacturer's standard practices. Hold back coating from ends of
butt-strap, mechanical coupling, and flanged joint pipe sufficient
distance to permit field assembly of joints. Lining shall terminate at
pipe ends, except where otherwise specified or where necessary to
accommodate free motion of butterfly valve discs.

Cement-mortar lining and coating of pipe joints in field shall conform
to AWWA C205 Section 4.7 and AWWA C602 Section 4-8.

209-2.2.2 Submittals. To “"GREENBOOK", ADD the following:
SUBMITTAL DESCRIPTION
Shop Drawings Submit per piping shop drawing requirements.

Include legible plan and profile diagram of pipe lay
diagram , layout schedule, fabrication details and
dimensional checks
Layout schedule shall show order of installation,
length and location of each pipe section and
special, station and elevation of pipe invert at all
changes in grade, and all data on curves and bends
for both horizontal and vertical alignment.
Do not manufacture pipe until shop drawings are
approved.
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209-2.2.4

SUBMITTAL DESCRIPTION

Catalog Data Required for pipe, protective coating and welding

rod for field welding.

Installation Required per installation instruction requirements.
Instructions

Certificate of Submit coating system and application certification
Compliance per certificate of compliance requirements.

Manufacturer certifications.

Test Record Submit mill reports and plant test reports per test
Transcripts record transcript requirements.

Submit mill report showing type of steel and
physical and chemical properties for each heat
number of steel used in fabricating pipe.

Submit test reports showing physical properties of
rubber used in gaskets

Welder Qualification | Required per standard qualification procedure of
Certificates ASME Boiler and Pressure Vessel Code Section IX,

Welding Qualifications

Joints. To the “"GREENBOOK", ADD the following:

1.

Unless noted otherwise on the plans, joint type for steel pipe and fittings shall
be as shown in the Table in Section 209-2.1.

Flanges shall be Class D per AWWA C207 with a maximum working pressure
of 150psi. All nuts, bolts and washers shall be class 316 stainless steel.

Sleeve couplings with restraint harness shall be steel and of a gasketed, sleeve
type design with diameter to properly fit the pipe. Each coupling shall consist
of one (1) steel middle ring, two (2) steel followers, two (2) rubber-
compounded wedge section gaskets and sufficient track-head steel bolts to
properly compress the gaskets. All nuts, bolts and washers shall be class 316
stainless steel. Restraint harness shall be per AWWA M11 design. Coupling
shall conform to AWWA C200 Section 4.13. It shall be square cut or beveled
with no burrs. Outside surfaces where coupling seats, shall be free of
indentations, projections, or roll marks to ensure watertight seal. Pipe ends
shall have tolerances within limits required by mechanical coupling
Manufacturer.
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209-2.2.5 Special Sections. To the “GREENBOOK", ADD the following:
1. Special pipe and fittings shall be furnished as follows:

a) Manufacturer shall furnish all fittings and special pieces required for
closures, curves, bends, branches, manholes, outlets, connections for
mainline valves, and other appurtenances required.

b) Fabricate special fittings of welded steel sheet or plate, lined and
coated with cement-mortar of same type as adjoining pipe and applied
as specified for lining and coating of specials in AWWA C205 and as
modified herein. Butt welding shall be used, unless otherwise
indicated.

c) Minimum centerline radius of elbow or bend shall be as follows.
Maximum deflection at a mitered girth seam shall be 221:°.

d) Reinforce outlets at special fittings with collars, wrapper plates or
crotch plates. If collar or wrapper reinforcement is used, outlet
diameter shall not exceed 69% of fitting ID. Diameter of outlets
reinforced with crotch plates may equal fitting diameter.

SECTION 212 - WATER AND SEWER SYSTEM VALVES AND APPURTENANCES

212-5.2 Butterfly Valves. To the “WHITEBOOK", ADD the following:

1. Butterfly valves shall be metal seated triple offset valves per Specification
Section 15102.

212-5.6 Air Release, Air/Vacuum and Combination Air Valves. To the "GREENBOOK, ADD
the following;:

Combination Air Valves (AV/AR): Combination air valves shall combine the
characteristics of air/vacuum valves and air release valves by exhausting accumulated
air in systems under pressure and releasing or re-admitting large quantities of air,
while a system is being filled or drained, respectively. They shall be of the sizes
indicated on the Drawings, with flanged or threaded ends to match adjacent piping.
Bodies shall be of high-strength cast iron per ASTM A126, Class B. The float, washers,
nuts bolts and all moving parts shall be constructed of Type 316 stainless steel. Seat
shall be BUNA N. Air/vacuum valves shall be designed for minimum 250-psi (as
applicable) water working pressure, unless otherwise indicated.

Manufacturers shall be APCO, Val-Matic, GA Industries or approved equal..

Air release, air/vacuum, and/or combination air valves shall be installed at high points
in piping systems and where indicated on the Drawings.

All valves shall be installed in accordance with the manufacturer's printed
recommendations.

Combination air and vacuum valves 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.
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212-10.6.3

2171

300-1.4

300-2
300-2.1

300-2.2
300-2.2.1

Polymer Concrete Water Meter Boxes. To the “WHITEBOOK", DELETE in its entirety
and SUBSTITUTE with the following:

1. Boxes and covers shall be in accordance with the Water Approved Materials
List or approved equal.

2. Boxes and covers to be installed in all areas shall have a reinforced polymer
concrete frame and cover designed for AASHTO H-20 traffic loading.

3. Covers shall have a logo reading “SD CITY WATER” as well as the
manufacturer's name or logo cast in the polymer concrete surface. A cover
selected at random shall be tested.

4. Covers shall be solid per SDW-136, sheet 1 only. Reader lids shall not be
installed.

SECTION 217 - BEDDING AND BACKFILL MATERIALS

BEDDING MATERIAL. To the “GREENBOOK", ADD the following:

Beddding material for steel pipe shall be 34" crushed rock wrapped in filter fabric. Filter
fabric shall comply with AASHTO M 288-15, Class 2 and shall be Mirafi 160N or
approved equal.

SECTION 300 - EARTH WORK

Payment. To the “WHITEBOOK", paragraphs 5, 6, and 7, DELETE in its entirety and
SUBSTITUTE with the following:

5. The demolition, removal, and disposal of various types of existing hardscape
in parkway areas, such as colored concrete, bricks, flagstone and fences in the
parkway or right-of-way, shall be included in the associated items of Work.

6. Payment for the removal and disposal of tree roots and root pruning shall be
included in the Bid item for the Work item that requires removal and disposal
of roots and root pruning.

UNCLASSIFIED EXCAVATION
General. To the GREENBOOK, ADD the following;:

Unclassified excavation shall consist of all excavation necessary to remove existing
material that is unsuitable to be used as a base or sub base material, as directed by
Engineer. Unclassified excavation shall be replaced with Class Il Base material and
prepared and compacted in accordance with the Contract Documents before placing
new asphalt concrete or forming and pouring of concrete at that location.

Unsuitable Material.

General. To the GREENBOOK, DELETE this section in its entirety and SUBSTITUTE with
the following;:

Material that is unsuitable to be used for asphalt concrete Base, cross gutters, alley
apron, curb ramps, sidewalk, curb and gutter, driveways, and concrete pavement base
shall be excavated and disposed of as directed by the Engineer.

Montezuma PPL/Mid-City Pipeline Ph2 and 70™"-Alvarado to Saranac-Sidewalk 59 | Page
Attachment E - Supplementary Special Provisions (Rev. Mar. 2019)



300-2.9

302-6.8

302-7.4

ADD:
303-1.12

303-5.10.2

Unless otherwise directed by the Engineer, if the excavation of unsuitable material
requires a depth of 2 feet or greater, you shall install pavement fabric in accordance
with 302-7 “PAVEMENT FABRIC" before backfilling with Class Il Base in accordance with
301-2 “UNTREATED BASE".

Payment. To the GREENBOOK, DELETE this section in its entirety and SUBSTITUTE with
the following:

Payment for unclassified excavation shall be paid as “Class Il Base” in accordance with
301-2.4, “Measurement and Payment”. Payment for unclassified excavation shall
include, excavating, loading, disposing of material, stockpiling, and hauling to its final
location.

Payment for removal and disposal of existing pavement and concrete panel base
preparation shall be paid in accordance with 302-6.8, “Measurement and Payment”.

Payment for the installation of pavement fabric shall be paid in accordance with
302-7.4, “Payment”.

SECTION 302 - ROADWAY SURFACING

Measurement and Payment. To the GREENBOOK, ADD the following:

Payment for removing and replacing concrete pavement also includes installation of
all concrete joints, saw cut, concrete base preparation, excavation, removal and
disposal of existing materials, preparation of subgrade, grading and compaction and
shall be included in the bid item for “Concrete Pavement Replacement (8 Inch
thick)".

For unsuitable materials, see section 301-2, “UNTREATED BASE".

Payment. To the the “WHITEBOOK", item 1, last sentence, DELETE in its entirety and
SUBSTITUTE with the following:

Payment shall not be made for additional fabric for overlapped areas.

SECTION 303 -CONCRETE AND MASONRY CONSTRUCTION

Payment. To the “GREENBOOK", Paragraph (1) DELETE in its entirety and SUBSTITUTE
with the following:

The payment for Gravity Retaining Wall shall be paid per Square Foot as bid item
labeled “Gravity Retaining Wall” that is measured parallel to finish grade from top of
wall to bottom of footing.

Payment. To the the “WHITEBOOK", ADD the following:

4, Payment for each curb ramp or modified curb ramp shall also include removal
and replacement of all hardscape, landscape and irrigation, curb and gutter,
handrails, ramps, drainage structures and pipe and any other items of work
as shown on the curb ramp details on the construction plans.
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303-6.5

306-1

306-3.7

306-4

306-8.3.2

Measurement and Payment. To the the “WHITEBOOK", ADD the following:

2. The work for bid items “Colored stamped concrete raised median”, “Concrete
raised median” and “Asphalt concrete raised median” shall be paid for in the
square foot bid items for each. This price shall include the payment for the
Work associated with the median curb and gutter.

SECTION 306 - OPEN TRENCH CONDUIT CONSTRUCTION

General. To the “GREENBOOK", ADD the following:

It is anticipated the onsite soils will be generally excavatable with conventional, heavy
duty trench excavation equipment although areas of very dense to hard well-
cemented soils will likely be encountered in the Lindavista Formation and Stadium
Conglomerate. These well-cemented soils may require heavy ripping, jackhammering
or rock breaking excavation methods.

The City does not represent that anticipated conditions will be encountered in
performing the Work per section 3-9 of the “WHITEBOOK" of the specifications.

Imported Backfill. To the “WHITEBOOK", ADD the following:

Imported backfill shall be granular, have an expansion index less than 20 (per ASTM
D4829) and no particles greater than 3" in maximum dimension.

Shoring and Bracing. To the “WHITEBOOK", ADD the following:

Shoring is the responsibility of the Contractor and shall be designed by a structural
engineer licensed in the State of California. Excavated and/or backfill soils should not
be stockpiled at the top of temporary excavations (or trenches) or in close proximity
(within the area defined by a 45 degree angle from the bottom of the temporary
excavation or trench.)

Installation. To the “"GREENBOOK”, ADD the following:

Pothole per Section 402 and make field measurements needed before submitting
shop drawings or ordering pipe, fittings or specials. Make minor changes in
dimensions and alignments as needed to avoid utilities or structural conflicts.

Steel pipe shall be laid so the bell end of pipe faces in direction of laying. Pipe on slopes
steeper than 20% shall be laid in uphill direction. Prior to laying pipe, grade trench
bottom and prepare to provide uniform bearing throughout entire length of each pipe
joint. Excavate suitable bell holes at each joint and scoop out a shallow lateral
depression half a pipe length from last pipe laid to allow for easy removal of belt pipe
sling and thus avoid any movement of pipe after it is placed on proper line and grade.

The following installation standards shall be followed:
1. Manufacturer’s installation and warranty requirements
2. Applicable OSHA and Cal OSHA regulations

3. Applicable building, fire, plumbing and mechanical code requirements
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306-8.3.2.2

ADD:
306-8.3.4

4, AWWA C604 Installation of Steel Water Pipe 4 in and Larger

5. AWWA M11 Steel Water Pipe: A Guide for Design and Installation

Welded Joints. To the “GREENBOOK", ADD the following:

Install extruded butyl rubber pipe joint sealant. Apply sealant per Manufacturer's

instructions.

Steel Pipe Field Quality Control

Field testing shall include:

ITEM

TEST FOR

TEST
STANDARD

(ASTM OR
OTHER TEST
STANDARD)

FREQUENCY

FIRST TEST
PAID FOR BY

RETESTS
PAID FOR
BY

Steel Pipe
Fillet Welds
and Lap
Welds

Field Welding of
Joints on Pipe
Interior (Magnetic
Particle Test)

AWWA C206
Section 5.2 and

AWS D1.1 Upon
test completion
remove and flush
all non NSF61-
Compliant
Materials from
Pipe Interior

All interior steel pipe
single-welded joints

Contractor

Contractor

Field Inspection of
Interior Welds

Visual Inspection
per AWWA C206
Section 5.1 and
Video-Camera
Record of Pipe
Interior Welding
by Independent
City-Accepted

Inspection Agency.

Verify absence of
sharp edges, weld
spatters, and
burrs

All interior steel pipe
single-welded joints

Contractor

Contractor
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TEST

STANDARD RETESTS
ITEM TEST FOR FREQUENCY FIRST TEST PAID FOR
(ASTM OR PAID FOR BY
OTHER TEST BY
STANDARD)
Radiograph All stainless steel pipe
Inspection of Butt AWS D1.1 butt welds in pipe 20" Contractor Contractor
Welds or larger
AWWA C206
Section 5.2 and
AWS D1.1
. . Upon test All steel pipe butt-
Magnetic Particle completion welded joints not x-ray Contractor Contractor
Test remove and flush tested
all non NSF61-
Compliant
Materials from
Pipe Interior
Steel Pipe U(l;t\:?s:nr;tceTfOSt AWWA C206 All steel pipe butt-
Butt Welds Magnetic Particle Section 5.2 and | welded joints not x-ray | Contractor Contractor
& AWS D1.1 tested
Test)
Visual Inspection
of Pipe Interior
Welds per AWWA
. . C206 Section 5.1. All steel pipe butt- . .
Field Inspection Verify absence of welded joints City City
sharp edges, weld
spatters, and
burrs
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TEST

STANDARD RETESTS
ITEM TEST FOR FREQUENCY FIRST TEST PAID FOR
(ASTM OR PAID FOR BY
OTHER TEST BY
STANDARD)
AWWA C602
Cement-Mortar Sgctlon 5.'3 ccrv 1 inspection of all steel
Lining of Joints inspection of pipe joints Contractor Contractor
interior of finished
installation
Hydrostatic Test Section 306-1.4.5 All steel pipe Contractor Contractor
- : Section 306-1.4.7 | All steel potable water
Disinfection and AWWA C651. pipe Contractor Contractor
Visual inspection
Anchorage and of finished
Installed ESuppocll’tP?f . |nstallat|or8J.PC 1 inspection City City
Steel Pipe xposed Pipe upport per
Table 3-1 and 3-2
Visual inspection
. of exterior of
Insizgigog & finished 1 inspection City City
& installation. No
visible leaks
Demonstrate
o | 7B
Warranty 1 test City Contractor
. Documents and
Inspection ,
Manufacturer's
printed literature
ADD:
306-8.3.5 Pipe Protection.

At all times when pipe laying is not in progress, close open end of pipe with tight-fitting
cap or plug to prevent entrance of foreign matter. These provisions shall apply during
off hours as well as overnight. In no event shall pipeline be used as a drain for
removing water which has infiltrated into trench. Contractor shall maintain inside of
pipe free from foreign materials and in a clean and sanitary condition until acceptance
by CITY'S Representative.
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ADD:

306-8.3.6 Corrosion Protection.

A cathodic protection system shall be provided as shown on the plans and in

accordance with Technicals Section 16640 Cathodic Protection System.

306-8.9.1 General. To the “GREENBOOK", ADD the following:
Welded steel pipe shall have a test pressure of 225 psi.
306-12.1 Backfill. To the “GREENBOOK",, ADD the following:

Backfill shall be placed in uniform lifts not exceeding 8 inches in loose thickness.
306-15.1 General. To the "WHITEBOOK", add the following:

q) Draining and/or controlling water in pipelines.
306-15.5 Valves. To the “WHITEBOOK", Add with the following:

1. The bid item for Butterfly Valves does not include the 2 valve vaults on either
side of the Interstate 8 trenchless crossing.

2. The valve vaults on either side of the Interstate 8 trenchless crossing shall be
paid for under the bid item “Butterfly Valve Vault” and shall include the
concrete vaults with access manholes, all steel hardware including the landing,
ladders, grating and other miscellaneous metals, sump.

3. The bid item for gate valves does not include the valves associated with the
main line valve bypasses or fire hydrant connections.

306-15.6 Hydrants. To the “WHITEBOOK", ADD the following:
The bid item for “Fire Hydrant assembly and marker” includes the 6" gate valve.
306-15.8 Pipeline Appurtenances. To the “WHITEBOOK", ADD the following:
10. For payment of the bid item “Insertion flow meters”, refer to section 13414.
SECTION 307 - JACKING AND TUNNELING
307-2 TUNNELING OPERATIONS. To the “GREENBOOK”, ADD the following:
1. Refer to the following attached Technical Specification Sections.
a) Section 02160 Pit Shaft Excavation and Support
b) Section 02341 Permeation Grouting
Q) Section 02441 Contact Grouting
d) Section 02443 Microtunneling
e) Section 02445 Installation of Carrier Pipe in Steel Casing Pipe
f) Section 02496 Geotechnical Instrumentation

2. The trenchless pipeline construction shall be constructed per the following:

a) Define the location, depth and configuration of the launching and
receiving shafts at the crossings; and the traffic management plans for
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b)

d)

g)

h)

the proposed construction. Provide details of the proposed design(s),
and submit the work plans and design calculations to the City for
approval.

Existing boring information suggested man made fill and/or soils of
the Lindavista formation overlying the Stadium Conglomerate within
the tunnel horizon. The Contractor shall assume a mixed face
tunneling condition with Stadium Conglomerate found at the tunnel
springline or below; and possibly a perched groundwater table at the
interface.

Advance at least one geotechnical exploratory (supplemental) boring
adjacent to each of the proposed launching and receiving shafts at
each crossing to 10-ft below proposed invert or 3-ft into top of the
Stadium Conglomerate. The supplemental borings shall be
completed within 30 days of NTP.

Prepare and log the borings per requirements in Section 02496 of the
specification. When groundwater is encountered in these borings,
convert the boring into an observation well for monitoring of the
groundwater table with a 5-ft long intake screen located halfway at the
overburden soil/conglomerate interface. The Contractor shall assume
at least one observation well will be installed at each crossing. These
observation wells shall be protected and remain in service during the
tunnel construction.

Confirm the existing ground and groundwater conditions. Inform the
City immediately if there are significant differences that may affect the
proposed construction.

Perform permeation grouting treatment within the tunnel horizon
located 1-ft below the invert of the overlying 108-inch pipeline and the
top of stadium Conglomerate. The Contractor shall use vertical,
inclined or horizontal grout holes to completely solidify the targeted
grout zone within the soil overburden and to minimize groundwater
inflow during pipeline excavation. Perform the work per requirements
in Section 02341 of the specification.

Excavate and install the steel casing for the horizontal pipeline in
accordance with the proposed line and grade and within the
acceptable construction tolerances. Size the steel casing pipe per
clearance envelope as indicated.

The excavation and the installation of the steel casing may be
performed by:

i. Microtunnel - Per Specification Section 02443 requirements (See
the attached Technical Specification Sections.)

ii. Pipe Jacking with appropriate mechanical excavation tools or by
hand with man access inside the pipe jacking pipe - Per section
307-2.1 of SSPWC.
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iii. Additional alternative(s) for the 108-inch SDCWA pipeline
crossing shall be “Hand mining with underpinning support of the
108-inch pipeline”.

3. Submit proposed work plan, construction sequence, schedule, design
calculations and details of the work to the Engineer for approval.

4. For hand mining work only:
a) Advance a minimum of two (2) 4-inch diameter probe holes (located

near the crown and invert of the proposed excavation) at least 10-ft
ahead of the front of the tunnel excavation to demonstrate adequacy
of the ground treatment in controlling face stability and groundwater
inflow. Perform additional grouting and/or install drain pipes with
vacuum pump if necessary.

b) Perform continuous mining at a 24/7 schedule unless the front of the
excavated face is covered with a 3-inch thick fiber reinforced shotcrete
(per Section 02160 requirements) at end of each work shift or work

stoppage.

5. Install the final carrier pipe per Section 02445 Installation of Carrier Pipe in
Steel Casing (See the attached Technical Specification Sections.).

6. All submittals described herein for the two crossings shall be prepared and
stamped by a professional engineer registered in the State of California.

7. Perform the shaft and tunneling work per Cal-OSHA requirements and permit
conditions of the tunnel classification.

307-2.10 Payment. To the “GREENBOOK", paragraph (1), DELETE in its entirety and SUBSTITUTE

with the following:

1. TUNNEL: 108” SDCWA Pipeline Crossing, Sta. 45+42 to 45+69 (Linear Feet) -
This price shall compensate the Contractor for the planning, site investigation,
design, and construction of a two-pass trenchless excavation and installation
of the permanent carrier pipe from the Stationing shown on the plans. The
price bid shall include full compensation for dewatering, permeation grouting,
excavating, shoring, maintaining, backfilling and resurfacing access pits,
furnishing and installing carrier pipe and casing pipe, casing spacers, end
seals, and doing whatever else is appurtenant to tunnel construction.
Assumptions for site and subsurface conditions, and performance of the
required work are described in Section 307, 308 and 02443.

2. TUNNEL: Interstate 8 Pipeline Crossing (Linear Feet) - This price shall
compensate the Contractor for the planning, site investigation, design, and
construction of a two-pass trenchless excavation and installation of the casing
and permanent carrier pipe underneath Interstate 8 from the Stationing
shown on the plans. The price bid shall include full compensation for
dewatering, permeation grouting, excavating, shoring, maintaining, backfilling
and resurfacing access pits, geotechnical instrumentation, grouting, furnishing
and installing casing, casing spacers, end seals and carrier pipes and doing
whatever else is appurtenant to tunnel construction. Assumptions for site and
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ADD:
307-2.11

Pipe.
1.
2.

subsurface conditions, and performance of the required work are described
in Section 307, 308 and 02443.

Hyperbaric Intervention: Payment for this is described in section 02443.

Wall Thickness. Plate and sheet thickness shall conform to Section 209-2.1.

Joints for tunnel casing pipe shall be interlocking, push on type, direct-jacked,

non-pressure, T5 by Permalok or approved equal specifically designed for pipe

jacking. The joint shall be designed to withstand the anticipated groundwater

hydrostatic pressure, slurry and lubricant injection pressures.

SECTION 308 - MICROTUNNELING.

To the “GREENBOOK”, DELETE in its entirety and ADD the following:

For tunneling, see Section 307, Jacking and Tunneling and Section 02443,
Microtunneling. (See the attached Technical Specification Sections.)

SECTION 314 - TRAFFIC STRIPING, CURB AND PAVEMENT MARKINGS, AND PAVEMENT MARKERS

314-4.3.7

314-4.4.6

Payment. To the “WHITEBOOK", DELETE in its entirety and SUBSTITUTE with the
following:

1.

The payment for the removal and replacement of existing traffic striping,
pavement markings, and pavement markers shall be included in the lump sum
Bid item for “Paint Striping”.

The payment for the new installations of traffic striping, pavement markings,
and pavement markers, shall be included in the lump sum Bid item for “Paint
Striping”.

Payment. To the “WHITEBOOK", DELETE in its entirety and SUBSTITUTE with the
following:

1.

No separate payment shall be made for establishing alignment for stripes and
layout Work.

The payment for the removal and replacement of existing thermoplastic traffic
striping, pavement markings, and pavement markers shall be included in the
Bid item for “Paint Striping”.

The payment for the installation of proposed thermoplastic striping as shown
on the Plans shall be included in the Bid item for “Paint Striping” and shall
include the payment for the installation of pavement markers.

The payment for the installation of proposed thermoplastic pavement
markings as shown on the Plans shall be included in the Bid item for “Paint
Striping".
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5. The payment for the thermoplastic traffic striping of continental crosswalks
shall be included in the Bid item for “Paint Striping” and shall include the
payment for the removal of existing striping, pavement markers, and paving
markings.

314-5.1 General. To the “GREENBOOK", ADD the following:
Pavement markers shall be replaced in kind unless noted otherwise.
SECTION 402 - UTILITES
402-2 PROTECTION. To the “WHITEBOOK", item 2, ADD the following:

g) Refer to Appendix O - Advanced Metering Infrastructure (AMI) Device

Protection for more information on the protection of AMI devices.
402-6 COOPERATION. To the “GREENBOOK", 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 601 - TEMPORARY TRAFFIC CONTROL FOR CONSTRUCTION
AND MAINTENANCE WORK ZONES
601-2.1.2 Engineered Traffic Control Plans (TCP). To the“WHITEBOOK", ADD the following:

Engineered Traffic Control Plans have been included in the Contract for the majority

of the project. The Contractor shall provide and maintain the Traffic Control devices

to construct the work. Changes to the Traffic Control Plans requested by the

Contractor and Traffic Control for Resurfacing shall conform to Sections 601-2 Traffic

Control Plan (TCP).

601-7 PAYMENT. To the “WHITEBOOK", DELETE in its entirety and SUBSTITUTE with the
following:

1. Payment for all temporary traffic control Work shall be included in the various
items for the Work and “Traffic Control” Bid Item.

2. Installing, maintaining, repairing, replacing, and removing the K-rail,
excavation and back-fill, drilling holes and grouting threaded rods or dowels
when required, removing threaded rods or dowels and filling drilled holes with
mortar, and moving and replacing removable panels as required, complete in
place, as shown on the Plans, and in accordance with these specifications and
the Special Provisions are included in the Bid item for “Traffic Control”.

3. Payments for traffic control Working Drawings, Traffic Control for Resurfacing,
and Permits are included in the Bid item for Traffic Control.

4, Payment for Traffic Control Devices and any required signs and notices and
detours is included in the lump sum Bid item for Traffic Control when Traffic
Control Devices which may be required by the City, not included as separate
Bid items, are included in the payment.
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5. The following Traffic Control Devices will be included in the lump sum Bid item
for Traffic Control:

a) Maintaining, repairing, replacing, and removing the Crash cushion
modules, complete in place, as shown on the Plans and in accordance
with these specifications and the Special Provisions are included in the
lump sum Bid item for Traffic Control.

b) Maintaining, repairing, replacing, and removing the flashing arrow
boards, complete in place, as shown on the Plans, and in accordance
with these specifications and the Special Provisions are included in the
lump sum Bid item for Traffic Control.

) Flashing arrow boards and electronic message signs must be available
for use 24 hours per day as required, without any additional payment
for time or number of locations unless otherwise required for changed
conditions and are included in the lump sum bid item for Traffic
Control.

6. The payment for furnishing, installing, programming, maintaining, and
removing the City approved temporary video or radar detection systems as
specified in 601-1, “"GENERAL" shall be included in the Bid item for each
“Temporary Detection System” required at each intersection.

SECTION 700 - MATERIALS

700-1.5 Fiber Optic Subsystems. To the “WHITEBOOK", ADD the following:

Fiber optic conduit within all open trench sections shall be PVC pipe, Schedule 40, with
push-on, gasketed joints rated for electrical use. Fiber optic conduit installed within
the casings at the trenchless crossings shall be Schedule 40, Hot-dipped, galvanized
steel with threaded ends. Conduit and fittings shall be manufactured in accordance
with UL and ANSI standards and shall bear the UL label as applicable. Sweeps shall
contain a minimum bend radius of 36". Warning tape shall be installed per Section
700-1.5.1.1. Concrete trench encasement shall be per Section 700-1.5.1.3. Pull boxes
shall be precast concrete, rated for H-20 loads and spaced no further than four %
bends (360° total bends) or 1,000" apart whichever is less. Cover shall be flush
mounted, galvanized, steel checker plate, skid resistant, bolt down, lockable, with the
words “Fiber Optic” cast on it. Pullboxes shall be Christy, Brooks or approved equal.

700-5.1 Vehicle Detectors. To the "WHITEBOOK", item 1, DELETE in its entirety and
SUBSTITUTE with the following:

1. Loop wire shall be Type 2. Loop detector lead-in cable shall be Type “B". Slots
shall be filled with elastomeric sealant, epoxy sealant, or hot-melt rubberized
asphalt sealant, except asphaltic emulsion loop sealant and cold tar loop
sealant are acceptable if the pavement surface will receive an asphaltic
concrete overlay.
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701-2

SECTION 701 - CONSTRUCTION

PAYMENT. To the “"WHITEBOOK", ADD the following:

19.

20.

21.

22.

The payment for all electrical work will be included in the lump sum bid item
“Electrical Work” unless otherwise noted and will include all work shown on
the electrical plans and in the Technicals.

The payment for fiber optic conduit will be included in the lump sum bid item
“Fiber Optic Conduit” and will include all fiber optic conduit, pull boxes and
other work necessary for a complete installation.

The payment for protective railing Work per SDG-140, as called out as “Curb
Ramp Barricade” in the plans, shall be included in the bid item “Curb Ramp
Barricade”.

The payment for all work associated with removing and relocating the existing
pedestrian barricades will be included in the bid item “pedestrian barricade”.

To the “WHITEBOOK?", item 5, sub-sections (I) and (n), DELETE in its entirety, and
SUBSTITUTE with the following:

)

n)

The payment for removing equipment or removing and replacing equipment
shall include surface restoration, pole base foundation, and wiring and shall
be paid in the following bid items:

i. “Remove Existing Street Light”

ii. “Remove and Reinstall Traffic Signs”

iii. “Remove and Reinstall Existing Post Top Street Light Pole”
iv.  “Remove and Reinstall Existing Light Pole”

v.  “Remove Existing Pedestrian Push Button”

The payment for new or modified street lighting systems shall include all
components and Work to provide a functioning system and shall be included
in the following Bid items:

i. “Street Lighting”

ii. “Streeting Lighting Electrical Sytem”

iii.  “Standard Light Pole (Type A)"

iv.  “Standard Light Pole (Type C"

V. “Type 15 Fixture with Pole”

vi.  “Ameron #21CT13 #37 Pole or Equal”

vii. “Remove and Replace Capital Assembly and Luminaire”
viii. “Bidirectional Pedestrian Push Button”
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SECTION 800 - MATERIALS

800-1 LANDSCAPING MATERIALS

800-1.1 Topsoil

800-1.1.1 General. To the “WHITEBOOK", DELETE in its ENTIRETY and SUBSTITUTE with the
following:
Topsoil shall be designated as Class C (unclassified). The Engineer will determine the
suitability of topsoil prior to use. The Engineer may make such inspections and
perform such tests as deemed necessary to determine that the material meets the
requirements. Topsoil shall be transported from the source to its final position unless
stockpiling is specified in the Special Provisions.

800-1.1.2 Class “A"” Topsoil. To the “WHITEBOOK", DELETE in its ENTIRETY.

800-1.1.3 Class “B"” Topsoil. To the “WHITEBOOK" DELETE in its ENTIRETY.

800-1.2. Soil Fertilizing and Conditioning Materials.

800-1.2.1 General. DELETE in its ENTIRETY.

800-1.2.2 Manure. DELETE in its ENTIRETY.

800-1.2.3 Commercial Fertilizers. DELETE in its ENTIRETY.

800-1.2.3.1 Pre-plant Fertilizer and Tablets. DELETE in its ENTIRETY.

800-1.2.3.2 Post-plant Fertilizer. DELETE in its ENTIRETY.

800-1.2.4 Organic Soil Amendment. DELETE in its ENTIRETY.

800-1.2.6.1 Inorganic Soil Amendments. DELETE in its ENTIRETY.

800-1.3 Seed. DELETE in its ENTIRETY.

800-1.4 Plants. DELETE in its ENTIRETY.

800-2 IRRIGATION SYSTEM MATERIALS

800 2.1.2 Steel Pipe. DELETE in its ENTIRETY.

800-2.1.3.2 Pipe Sleeves. DELETE in its ENTIRETY.

800-2.1.4 Plastic Pipe for Use with Rubber Ring Gaskets. DELETE in its ENTIRETY.

800-2.1.5 Copper Pipe. DELETE in its ENTIRETY.

800-2.1.6 Concrete Thrust Blocks. DELETE in its ENTIRETY.

800-2.2 Valves and Valve Boxes.

800-2.2.2 Gate Valves. DELETE in its ENTIRETY.

800-2.2.3 Manual Control Globe Valves. DELETE in its ENTIRETY.

800-2.2.4 Remote Control Valves. DELETE in its ENTIRETY and SUBSTITUTE with the following:
1. Remote control valves shall be:

a. Electrically or hydraulically operated.
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b. Equipped with flow control adjustment and capability for manual

operation.
C. Made so that they may be readily disassembled for servicing.
2. Plastic remote control valves shall be electrically operated.
3. Unless otherwise specified, the valve body shall be constructed of heavy-duty

glass-filled UV-resistant nylon and have stainless steel studs and flange nuts.
Diaphragms shall be of nylon reinforced nitrile rubber with accurately
machined valve seat surfaces equipped with flow control adjustments and
shall be capable of manual operation. All internal parts shall be removable
from the top of the valve without disturbing the valve installation.

800-2.2.5 Garden Valves. DELETE in its ENTIRETY.
800-2.2.7 Valve Boxes. DELETE in its ENTIRETY and SUBSTITUTE with the following:
1. Valve boxes shall be constructed of plastic.
2. A manufactured weatherproof plastic identification tag showing the irrigation

controller and station shall be affixed to the colored conductor wire in each
valve and pull box.

800-2.2.8 Master Control Valve. DELETE in its ENTIRETY.
800-2.2.9 Flow Sensing Device. DELETE in its ENTIRETY.
800-2.2.10 Flow Sensor Cable. DELETE in its ENTIRETY.
800-2.2.12 Locking Manual Valve Cap. DELETE in its ENTIRETY.
800-2.2.13 Pressure Regulating Valve. DELETE in its ENTIRETY.
800-2.2.14 Wye Strainer. DELETE in its ENTIRETY.

800-2.2.16 Anti-drain Check Valve. DELETE in its ENTIRETY.
800-2.2.17 Booster Pump. DELETE in its ENTIRETY.

800-2.4.1.1 Pressure Regulator. DELETE in its ENTIRETY.
800-2.4.1.3  Air Relief Valve. DELETE in its ENTIRETY.
800-2.4.1.4 Flush Valve. DELETE in its ENTIRETY.

800-2.4.1.5 Drip Emitter. DELETE in its ENTIRETY.

800-2.4.1.6 Drip Tubing. DELETE in its ENTIRETY.

800-2.5 Extra Equipment to Be Furnished. DELETE in its ENTIRETY and SUBSTITUTE with the

following:

1. You shall provide the following to the City prior to the final Acceptance, unless

otherwise specified on the Plans or Special Provisions:

a. Five (5) irrigation heads with nozzles of each type used for every 100

irrigation heads or portions thereof.
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801-1

801-2

801-2.1

801-2.2

801-2.2.1

b. Two (2) sets of special tools required for removing, disassembling, and
adjusting each type of sprinkler and valve supplied on the project.

C. Two (2) sets of 5 foot (1.5 m) valve keys for every 20 gate valves
installed or portions thereof.

d. Two (2) sets of keys for each automatic controller, locking valve box,
and locking quick coupler.

e. Two (2) sets of valve keys for every 20 quick coupler assemblies
installed or portions thereof.

SECTION 801 - INSTALLATION

GENERAL. To the “WHITEBOOK", DELETE in its entirety and SUBSTITUTE with the
following:

1. This section includes specifications for the preparation, hydroseeding, and
irrigation system construction for landscape areas shown on the Plans.

2. Unless otherwise specified, irrigation systems, and similar improvements shall
be constructed following rough grading and before landscaping.

3. Work on the irrigation system including hydrostatic tests, backfill and
densification of trenches, and other excavations shall be performed before
topsoil placement. Preliminary operational tests of the automatic control
system and coverage tests shall be performed after top soil placement.

EARTHWORK AND TOPSOIL PLACEMENT.

General. To the “WHITEBOOK”, DELETE in its ENTIRETY and SUBSTITUTE with the
following:

Earthwork shall include the preparation for the densification, cultivation, and raking
of topsoil.

Preliminary rough grading and related work to prepare areas for landscaping work to
within 0.1 foot (30 mm) of finish grade, or to subgrade for Class B topsoil

Topsoil Preparation and Conditioning.

General. To the “WHITEBOOK", DELETE in its ENTIRETY and SUBSTITUTE with the
following:

1. Planting areas shall be free of weeds and other extraneous materials to a
depth of 10 inches (254 mm) below finish grade before topsoil Work.

2. Soil shall not be worked when it is so wet or so dry as to cause excessive
compaction or the forming of hard clods or dust.
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3. Class “C" topsoil shall be scarified and cultivated to a finely divided condition
to a depth of 8 inches (203.2 mm) minimum below finish grade. During this
operation, all stones over % inches (12.7 mm) in greatest dimension shall be

removed.
4, After compaction, topsoil shall be within + 0.1 foot (0.3 m) of finish grade.
801-2.2.2 Fertilizing and Conditioning Procedures. DELETE in its ENTIRETY.
801-2.3 Finish Grading. To the “WHITEBOOK", DELETE in its ENTIRETY and SUBSTITUTE with

the following:

1. The finish grade shall be smooth, uniform, and free of abrupt grade changes
and depressions to ensure surface drainage.

2. The soil shall be watered and allowed to settle to provide a stable surface.
After the soil has dried out to a workable condition, the planting areas shall be
regraded, raked, and smoothed to the required grades and contours.

3. Topsoil shall be mechanically compacted to a minimum relative compaction of
85%. Finish surfaces shall be clean and suitable for planting.

801-9 PAYMENT. To the “WHITEBOOK", DELETE in its ENTIRETY and SUBSTITUTE with the
following:

1. The payment for landscaping and irrigation Work shall be included under the
lump sum Bid items “Landscape Work" and “Irrigation System” as shown in
the Bid and shall include the payment for the Plant Establishment Period.

SECTION 802 - NATIVE HABITAT PROTECTION, INSTALLATION, MAINTENANCE, AND

MONITORING
802-2.1 Project Biologist. To the “WHITEBOOK", ADD the following:
5. The City will retain a qualified Project Biologist to perform biological

monitoring Work for this Contract. You shall coordinate your activities and
Schedule with the activities and schedules of the Project Biologist.

802-4 PAYMENT. To the “WHITEBOOK", item 1, subsection “e", DELETE in its entirety and
SUBSTITUTE with the following:

e) The payment for the reporting and maintenance Work required during the
maintenance period beyond the PEP in accordance with the Long-Term
Maintenance and Monitoring Agreement (LTMMA) included in the Contract
Documents includes payment for all coordination with the City Biologist,
furnishing the required reports, site observations, and bond(s), and shall be
included in the lump sum Bid item for the “25-Month Revegetation
Maintenance and Monitoring Program”.
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SECTION 900 - MATERIALS

900-2.3 Payment. To the “"WHITEBOOK", item 3, DELETE in its entirety and SUBSTITUTE with
the following:

3. The payment for furnishing materials for your connection, cut and plug, and
cut-in Work shall cover all necessary materials (fittings and hardware,
excluding valves), delivery, and unloading. The payment shall be included
within the Bid item of the Work involved and no separate payment for
furnishing those materials shall be made. The payment for furnishing valve
materials for your connection, cut and plug, and cut-in Work shall be included
in the separate Bid items for each valve.

SECTION 1001 - CONSTRUCTION BEST MANAGEMENT PRACTICES (BMPs)

1001-2.10 BMP Inspection, Maintenance, and Repair. To the "WHITEBOOK", ADD the
following:

5. Maintenance activities shall be documented by the QSP or QSD in the
Construction BMP Maintenance Log for projects subject to SWPPP
requirements. See Appendix F - SWPPP Construction BMP Maintenance

Log.
1001-3.7 Payment. To the “WHITEBOOK", item 3, subsection “g", DELETE in its entirety and
SUBSTITUTE with the following:
g) BMP Inspection, Maintenance, Repair, and Construction BMP Maintenance
Log.

END OF SUPPLEMENTARY SPECIAL PROVISIONS (SSP)
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SECTION 01300

CONTRACTOR SUBMITTALS

PART 1 - GENERAL

1.1 GENERAL

A. Wherever submittals are required hereunder, all such submittals by the
CONTRACTOR shall be submitted to the CONSTRUCTION MANAGER.

B. Within seven (7) calendar days after the date of commencement as stated in
the Notice to Proceed (NTP), the CONTRACTOR shall submit the following
items to the CONSTRUCTION MANAGER for review:

1. A preliminary schedule of Shop Drawings, Samples, and submittals listed in the
Bid.

2. A list of all permits and licenses the CONTRACTOR shall obtain indicating
the agency required to grant the permit and the expected date of submittal for
the permit and required date for receipt of the permit.

C. At the preconstruction conference, the CONTRACTOR shall submit the following
items to the CONSTRUCTION MANAGER for review:

1. A 60-day plan of operation in accordance with Greenbook/Whitebook.
2. Aproject overview bar chart in accordance with Greenbook/\Whitebook.

3. A preliminary schedule of values in accordance with
Greenbook/Whitebook.

1.2 SHOP DRAWINGS

A. Wherever called for in the Contract Documents, or where required by the
CONSTRUCTION MANAGER, the CONTRACTOR shall furnish to the
CONSTRUCTION MANAGER for review, 6 copies, plus the number the
CONTRACTOR wants returned, not to exceed 12 copies, plus one reproducible copy,
of each shop drawing submittal. The term "Shop Drawings" as used herein shall be
understood to include detail design calculations, shop drawings, fabrication, and
installation drawings, erection drawings, lists, graphs, catalog sheets, data sheets,
and similar items.

B. All shop drawing submittals shall be accompanied by the CONSTRUCTION
MANAGER's standard submittal transmittal form. The form may be obtained from
the CONSTRUCTION MANAGER. Any submittal not accompanied by such a form,
or where all applicable items on the form are not completed, will be returned for
resubmittal.

C. Normally, a separate transmittal form shall be used for each specific item or class of
material or equipment for which a submittal is required. Transmittal of a submittal of
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various items using a single transmittal form will be permitted only when the items
taken together constitute a manufacturer's "package" or are so functionally related
that expediency indicates review of the group or package as a whole. A multiple-
page submittal shall be collated into sets, and each set shall be stapled or bound, as
appropriate, prior to transmittal to the CONSTRUCTION MANAGER.

D. Except as may otherwise be indicated herein, the CONSTRUCTION MANAGER will
return prints of each submittal to the CONTRACTOR with its comments noted
thereon, within 15 calendar days following their receipt by the CONSTRUCTION
MANAGER. It is considered reasonable that the CONTRACTOR shall make a
complete and acceptable submittal to the CONSTRUCTION MANAGER by the
second submission of a submittal item. The OWNER reserves the right to withhold
monies due the CONTRACTOR to cover additional costs of the CONSTRUCTION
MANAGER's review beyond the second submittal. The CONSTRUCTION
MANAGER'S maximum review period for each submittal, including all resubmittals,
will be 15 days per submittal. In other words, for a submittal that requires two
resubmittals before it is complete, the maximum review period for that submittal could
be 45 days.

E. If three (3) copies of a submittal are returned to the CONTRACTOR marked "NO
EXCEPTIONS TAKEN," formal revision and resubmission of said submittal will not
be required.

F. If three (3) copies of a submittal are returned to the CONTRACTOR marked "MAKE
CORRECTIONS NOTED," formal revision and resubmission of said submittal will not
be required.

G. If a submittal is returned to the CONTRACTOR marked "AMEND-RESUBMIT," the
CONTRACTOR shall revise said submittal and shall resubmit the required number
of copies of said revised submittal to the CONSTRUCTION MANAGER.

H. If a submittal is returned to the CONTRACTOR marked "REJECTED-RESUBMIT,"
the CONTRACTOR shall revise said submittal and shall resubmit the required
number of copies of said revised submittal to the CONSTRUCTION MANAGER.

I. Fabrication of an item shall be commenced only after the CONSTRUCTION
MANAGER has reviewed the pertinent submittals and returned copies to the
CONTRACTOR marked either "NO EXCEPTIONS TAKEN" or "MAKE
CORRECTIONS NOTED." Corrections indicated on submittals shall be considered
as changes necessary to meet the requirements of the Contract Documents and shall
not be taken as the basis for changes to the contract requirements.

J. All CONTRACTOR shop drawing submittals shall be carefully reviewed by an
authorized representative of the CONTRACTOR, prior to submission to the
CONSTRUCTION MANAGER. Each submittal shall be dated, signed, and certified
by the CONTRACTOR, as being correct and in strict conformance with the Contract
Documents. In the case of shop drawings, each sheet shall be so dated, signed, and
certified. No consideration for review by the CONSTRUCTION MANAGER of any
CONTRACTOR submittals will be made for any items which have not been so
certified by the CONTRACTOR. All non-certified submittals will be returned to the
CONTRACTOR without action taken by the CONSTRUCTION MANAGER, and any
delays caused thereby shall be the total responsibility of the CONTRACTOR.
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K. The CONSTRUCTION MANAGER's/ENGINEER’s review of CONTRACTOR shop
drawing submittals is for general conformance with the design concept and contract
documents only and shall not relieve the CONTRACTOR of the entire responsibility
for the correctness of details and dimensions. The CONTRACTOR shall assume all
responsibility and risk for any misfits due to any errors in CONTRACTOR submittals.
The CONTRACTOR shall be responsible for the dimensions and the design of
adequate connections and details. Markings or comments shall not be construed as
relieving the CONTRACTOR from compliance with the project plans and
specifications or departures therefrom. The CONTRACTOR remains responsible for
details and accuracy for confirming and correlating all quantities and dimensions, for
selecting fabrication processes, the techniques of assembly, and for performing his
work in a safe manner.

1.3 CONTRACTOR'S SCHEDULE

A. The CONTRACTOR's construction schedules and reports shall be prepared and
submitted to the CONSTRUCTION MANAGER.

1.4 SAMPLES

A. Whenever in the Specifications samples are required, the CONTRACTOR shall
submit not less than three (3) samples of each such item or material to the
CONSTRUCTION MANAGER for acceptance at no additional cost to the OWNER.

B. Samples, as required herein, shall be submitted for acceptance a minimum of 21
days prior to ordering such material for delivery to the jobsite, and shall be submitted
in an orderly sequence so that dependent materials or equipment can be assembled
and reviewed without causing delays in the WORK.

C. All samples shall be individually and indelibly labeled or tagged, indicating thereon
all specified physical characteristics and Manufacturer's name for identification and
submitted to the CONSTRUCTION MANAGER for acceptance. Upon receiving
acceptance of the CONSTRUCTION MANAGER, one set of the samples will be
stamped and dated by the CONSTRUCTION MANAGER and returned to the
CONTRACTOR, and one set of samples will be retained by the CONSTRUCTION
MANAGER, and one set of samples shall remain at the job site until completion of
the WORK.

D. Unless indicated otherwise, all colors and textures of specified items presented in
sample submittals shall be from the manufacturer's standard colors and standard
materials, products, or equipment lines. If the samples represent non-standard
colors, materials, products, or equipment lines and their selection will require an
increase in contract time or price, the CONTRACTOR will clearly indicate same on
the transmittal page of the submittal.

1.5 OWNER'S MANUALS (OR OPERATION AND MAINTENANCE MANUALS)
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A. The CONTRACTOR shall submit technical operation and maintenance information
for each item of mechanical, electrical and instrumentation equipment in an organized
manner in the OWNER'S MANUALS (OR OPERATION AND MAINTENANCE
MANUALS). The OWNER'S MANUALS (OR OPERATION AND MAINTENANCE
MANUALS) shall be written so that it can be used and understood by the OWNER'S
operation and maintenance staff. Each individual force main and the generator shall
have its own independent and unique OWNER’s MANUAL (OR OPERATION AND
MAINTENANCE MANUALS).

B. Each OWNER'S MANUAL (OR OPERATION AND MAINTENANCE MANUALS) shall be
subdivided first by specification section number; second, by equipment item; and last, by
"part." "Parts" shall conform to the following (as applicable):
1. Part 1 - Equipment Summary

a. Summary: A summary table shall indicate the equipment name,
equipment number, and process area in which the equipment is
installed.

b. Form: The CONSTRUCTION MANAGER will supply an Equipment
Summary Form for each item of mechanical, electrical and
instrumentation equipment in the WORK. The CONTRACTOR shall
fill in the relevant information on the form and include it in Part 1.

2. Part 2 - Operational Procedures

a. Procedures: Manufacturer-recommended procedures on the
following shall be included in Part 2:

(1) Installation
(2) Adjustment
(3) Startup
(4) Location of controls, special tools or other equipment
required or related instrumentation needed for operation
(5) Operation Procedures
(6) Load Changes
(7) Calibration
(8) Shutdown
(9) Troubleshooting
(10) Disassembly
(11) Reassembly
(12) Realignment
(13) Testing to determine performance efficiency
(14) Tabulation of proper settings for all pressure relief valves, low
and high pressure switches and other protection devices
(15) List of all electrical relay settings including alarm and contact
settings

— — N —

3. Part 3 - Preventive Maintenance Procedures

a. Procedures: Preventive maintenance procedures shall include all
manufacturer-recommended procedures to be performed on a
periodic basis, both by removing and replacing the equipment or
component and by leaving the equipment in place.

b. Schedules: Recommended frequency of preventive maintenance
procedures shall be included. Lubrication schedules, including
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lubricant SAE grade and type, and temperature ranges shall be
covered.

4. Part 4 - Parts List

a. Parts List: A complete parts list shall be furnished, including a generic
description and manufacturer's identification number for each part.
Addresses and telephone numbers of the nearest supplier and parts
warehouse shall be included.

b. Drawings: Cross-sectional or exploded view drawings shall
accompany the parts list.

5. Part 5 - Wiring Diagrams

a. Diagrams: Part 5 shall include complete internal and connection
wiring diagrams for electrical equipment items.

6. Part 6 - Shop Drawings

a. Drawings: This part shall include approved shop or fabrication
drawings, complete with dimensions.

7. Part7 - Safety

a. Procedures: This part describes the safety precautions to be taken
when operating and maintaining the equipment or working near it.

8. Part 8 - Documentation

a. All equipment warranties, affidavits, and certifications required by the
Technical Specifications shall be placed in this part.

C. The CONTRACTOR shall furnish to the CONSTRUCTION MANAGER seven (7)
identical OWNER'S MANUALS (OR OPERATION AND MAINTENANCE
MANUALS). Each set shall consist of one or more volumes, each of which shall be
bound in a standard size, 3-ring, looseleaf, vinyl plastic hard cover binder suitable for
bookshelf storage. Binder ring size shall not exceed 2.5 inches. A table of contents
indicating all equipment in the manuals shall be prepared.

D. OWNER'S MANUALS (OR OPERATION AND MAINTENANCE MANUALS) shall be
submitted in final form to the CONSTRUCTION MANAGER not later than the 75
percent of construction completion date. All discrepancies found by the
CONSTRUCTION MANAGER in the OWNER'S MANUALS (OR OPERATION AND
MAINTENANCE MANUALS) shall be corrected by the CONTRACTOR within 15
calendar days from the date of written notification by the CONSTRUCTION
MANAGER.

E. Incomplete or unacceptable OWNER'S MANUALS (OR OPERATION AND
MAINTENANCE MANUALS) at the 75 percent construction completion point shall
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constitute sufficient justification to withhold the amount stipulated in paragraph
"OWNER'S MANUAL (OR OPERATION AND MAINTENANCE MANUALS)
Submittals" of Section 01700, from any monies due the CONTRACTOR.

1.6 INSTRUCTION OF OWNER’S PERSONNEL
A. General:

1. Training is not generally a part of the contract, unless it is specifically called
out in the technical specifications. If the OWNER determines that certain
training is desired on a particular component or a portion of the contract not
required of the technical specifications, a field order or change order will be
executed in order to facilitate such training for the wastewater collections
staff.

1.7 ELECTRONIC DOCUMENT SUBMITTAL REQUIREMENTS

A. General

1. All final submittals are required in both paper and electronic
format. Four (4) copies of each final submittal shall be provided
on compact disk media (CD-ROM).

2. Where preliminary submittals are required in electronic format,
three (3) copies of the preliminary submittal shall be provided on
CD-ROM for review.

3. CD-ROM disks shall be on high-quality CD-R media. CDs shall
have printed paper labels with the project name, CIP Number,
CONTRACTOR, and content. CD-RW (CD-rewritable) disks are
not acceptable. CDs shall be provided with a case and a case insert
label displaying the same information shown on the CD label.

4. The CD-ROM data format shall comply with ISO 9660 (2010) with
Joliet extensions.

5. Deviation from this standard will be accepted only if advance
approval is given by the CONSTRUCTION MANAGER.

B. Documents: Electronic submittals for the following types of documents are required
as a minimum. Additional requirements are identified in the equipment
specifications.

1. Design
a. Design Specifications
b. Design Drawings and record drawings
1. Operations and Maintenance
a. Facility design O&M manuals
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Volume | - process information

(1

)
(2) Volume II - standard operating procedures (SOP)
(3) Volume III - all maintenance information for the facility.
(4) Manufacturer O&M manuals

(5) Facility Loop and Wiring Diagrams

2. Environmental Documents

3. Research & Development

C. Format

1. Construction drawings and record drawings developed under the Contract
shall be in Bentley Microstation (DGN V8 version) format. All drawings shall
conform to the CADD and Drafting standards set forth in the CWP Guidelines,
latest edition.

2. Other than construction drawings and record drawings, documents shall be
in Adobe Acrobat PDF format, using the Acrobat version as specified by the
CONSTRUCTION MANAGER. Documents that are submitted in Acrobat
Image Only format will not be accepted.

3. Electronic Conversion: 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 or
other direct conversion software. The Acrobat PDF sub-format for
electronically converted documents shall be the Acrobat Standard PDF file
format which includes both image and text information.

4. Documents not available in electronic format shall be scanned at 300 dpi,
bitonal (black and white) and converted into Adobe Acrobat (PDF). Image
enhancement software shall be used during scanning. The Acrobat PDF
sub-format for scanned documents shall be the Original Image with Hidden
Text format.

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. Large
documents shall be broken down by subsections to facilitate this
requirement

D. Document Organization and Indexing

1. Electronic submittals shall be logically organized. File names shall be in
UPPERCASE only, use a maximum of 64 characters, contain no spaces,
and clearly indicate the file contents.

2. Supplier's submittals that include O&M documentation for more than one
equipment type shall be divided into separate documents for each
equipment type.
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3. Each document’s Table of Contents shall contain PDF bookmarks which
actively link to the referenced sections within the document.

4. A master PDF index file shall be included, with a master Table of Contents,
and active internal links to individual document files. The master PDF
index file shall be clearly identifiable. 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 CONSTRUCTION
MANAGER. An example of information to be provided is as follows: (This
is an example only.)

b. Document file name

Document title and description
Hard Copy Catalog No. (used by facility document coordinator)
Document Type: (see above)
Facility Name
Specification Number
Process Name
7) Unit Process Number
(8) Manufacturer's Name (if applicable)
(9) Supplier's Name (if applicable)
(10) EMPAC asset number (if applicable)
(11) Asset Description (if applicable)
(a) Keyword
(b) Qualifier

— N N N N

(1
(2
(3
(4
(5
(6
(

1.8 SPARE PARTS LIST

A. The CONTRACTOR shall furnish to the CONSTRUCTION MANAGER five (5)
identical sets of spare parts information for all mechanical, electrical, and
instrumentation equipment. The spare parts list shall include the current list price of
each spare part. The spare parts list shall be limited to those spare parts which each
manufacturer recommends be maintained by the OWNER in inventory at the plant
site. Each manufacturer or supplier shall indicate the name, address, and telephone
number of its nearest outlet of spare parts to facilitate the OWNER in ordering. The
CONTRACTOR shall cross-reference all spare parts lists to the equipment numbers
designated in the Contract Documents. The spare parts lists shall be bound in
standard size, 3-ring, looseleaf, vinyl plastic hard cover binders suitable for bookshelf
storage. Binder ring size shall not exceed 2.5 inches.

1.9 RECORD DRAWINGS (one component of the Project Master Record Documents as
identified in specification)

A. The CONTRACTOR shall keep and maintain, at the job site, one record set of
Drawings. On these, it shall mark all project conditions, locations, configurations,
and any other changes or deviations which may vary from the details represented on
the original Contract Drawings, including buried or concealed construction and utility
features which are revealed during the course of construction. Special attention shall
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be given to recording the horizontal and vertical location of all buried utilities that differ
from the locations indicated, or which were not indicated on the Contract Drawings.
Said record drawings shall be supplemented by any detailed sketches as necessary
or directed to indicate, fully, the WORK as actually constructed. These master record
drawings of the CONTRACTOR's representation of as-built conditions, including all
revisions made necessary by addenda and change orders shall be maintained up-to-
date during the progress of the WORK.

B. Copies of the record drawings shall be submitted on the 20th working day of every
month after the month in which the notice to proceed is given as well as on completion
of WORK. Failure to submit complete record drawings on or before the 20th working
day will enact the liquidated damages clause for interim record drawings submittals
described in Article 3 of the Agreement.

C. In the case of those drawings which depict the detail requirement for equipment to
be assembled and wired in the factory, such as motor control centers and the like,
the record drawings shall be updated by indicating those portions which are
superseded by change order drawings or final shop drawings, and by including
appropriate reference information describing the change orders by number and the
shop drawings by manufacturer, drawing, and revision numbers.

D. Record drawings shall be accessible to the CONSTRUCTION MANAGER at all times
during the construction period.

E. Final payment will not be acted upon until the CONTRACTOR-prepared record
drawings have been delivered to the CONSTRUCTION MANAGER. Said up-to-date
record drawings shall be in the form of a set of prints with carefully plotted information
overlaid in red.

F. Upon substantial completion of the WORK and prior to final acceptance, the
CONTRACTOR shall finalize and deliver a complete set of record drawings to the
CONSTRUCTION MANAGER for transmittal to the OWNER, conforming to the
construction records of the CONTRACTOR. This set of drawings shall consist of
corrected drawings showing the reported location of the WORK. The information
submitted by the CONTRACTOR in the Record Drawings will be assumed to be
correct, and the CONTRACTOR shall be responsible for the accuracy of such
information, and for any errors or omissions which may appear on the Record
Drawings as a result.

PART 2 — PRODUCTS (Not Used)

PART 3 — EXECUTION (Not Used)

*END OF SECTION**
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SECTION 02160
PIT/SHAFT EXCAVATION AND SUPPORT

PART 1 -- GENERAL
1.1 SCOPE OF WORK

A. The Work specified in this Section includes the requirements for design and
construction of pits and shafts through overburden soils into Stadium Conglomerate
at the [-8 crossing and likely Stadium Conglomerate with fill soils at the SDCWA 108-
inch crossing and for application of microtunneling and/or other trenchless excavation
methods to complete the construction of the proposed pipeline. Furnish all materials,
equipment, labor, and services necessary to perform all operations to complete the
Work.

B. The CONTRACTOR shall be completely responsible for the design, performance and
safety of the excavation support systems.

1.2 RELATED SECTIONS

A. Section 02341 Permeation Grouting

B. Section 02443 Microtunneling

C. Section 02445 Installation Of Carrier Pipe In Steel Casing
D. Section 02496 Geotechnical Instrumentation

1.3 REFERENCE CODES AND STANDARDS

A. Unless otherwise indicated, the current editions of the following specifications and standards
apply to the Work of this Section.

B. American Society for Testing and Materials (ASTM):

1.  A615, Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete
Reinforcement

2. A36, Standard Specifications for Carbon Structural Steel

3. D1557, Standard Test Methods for Laboratory Compaction Characteristics of Soll
Using Modified Effort

4, American National Standards Institute/American Welding Society (ANSI/AWS) D1.1:
Structural Welding Code
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5. Caltrans Encroachment Permits, "Guidelines and Specifications for Trenchless
Technology Projects" (Please refer to Appendix J)

6. "Greenbook", Standard Specifications for Public Works Construction (SSPWC), and
per latest revisions by City of San Diego White Book

7. American Institute of Steel Construction (AISC): Steel Construction Manual

8. American Association of State Highway and Transportation Officials (AASHTO):
Standard Specifications for Highway Bridges

9. Cal/OSHA: State of California Administrative Code, Title 8
10. Occupational Safety and Health Administration (OSHA) Regulations: 29 CFR

C. California Labor Code, Section 6705, Shoring and Bracing Drawings
1.4 DEFINITIONS

A. Break-ins and break-outs: Tunnel and pipeline penetrations for connections into and
out of shafts.

B. Pit: A vertical opening where the depth of the excavation is less than the long
dimensions of the excavation. The word “pit” and “shaft” are used interchangeably
in this specification.

C. Shaft: A vertical opening where the depth of the excavation is more than the long
dimensions of the excavation. The word “pit” and “shaft” are used interchangeably
in this specification.

D. Dewatering: Any system of wells and pumps used for the sole purpose of lowering
the groundwater or removing groundwater from within an excavation or lowering the
groundwater below a required elevation.

E. Trigger Levels: Action level or maximum allowable level for ground movement.

F. Rock: Solid rock, hard ledge rock, clasts and conglomerate, that can only be
removed by pneumatic or equivalent tools shall be classified as rock in this contract.

1.5 DESIGN CRITERIA

A. Develop site specific designs for the support of all shafts and pits as required during the
Work. These criteria are intended to serve as guides and are the minimum acceptable
considerations.

B. Utilize excavation support systems compatible with the geological conditions indicated
in the Geotechnical Report.
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C. The design of the soldier pile and lagging system shall comply with the latest AASHTO
LRFD Bridge Design Specification, and shall also take into account, as a minimum, the
earth and hydrostatic loads; construction loads such as the maximum anticipated
jacking forces and surcharge; ground treatment, stresses imposed during handling and
installation; necessary space required for permanent structures; methods to provide
groundwater controls inside the pit/shaft; surcharge from traffic and construction loads,
protection of adjacent facilities, and other construction operations.

D. Design shall be in accordance with minimum criteria and information for design
described in the Geotechnical Report, with due considerations of the uneven terrain of
the bedrock at each shaft location.

E. Carry bottom of shoring to a depth below main excavation adequate to prevent lateral
movement and to obtain adequate vertical support. In areas where additional
excavation is required below main excavation subgrade, prevent movement of main
excavation supports.

F. Exact locations, configurations and dimensions of the pits and shafts are to be
determined by the CONTRACTOR. Locate and size pits and shafts to conform within
the limitations as indicated on the Drawings and traffic management plans, and to
accommodate the selected means and methods for performing the work and
construction of permanent structures.

G. Monitor and protect in-place surface and subsurface facilities as indicated or located
within a 1V:1H (vertical to horizontal) influence line measured upward and outward from
the invert of the shaft excavated perimeter until the shaft is completely backfilled.

H. The CONTRACTOR shall perform remedial measures to control the groundwater
inflows and to properly dispose all the water collected. Design of the groundwater
control system shall also incorporate the use of curtain grout wall, ring seal, top hat,
special reinforcement of the wall elements such as ring beam, stiffeners, ground
treatment, and/or other approved methods for launching or receiving microtunneling
equipment.

I.  The thrust block shall be normal (square) with the proposed pipe alignment and shall be
designed to withstand the maximum jacking pressure anticipated with a factor of safety
of at least 3.0, without excessive deflection or displacement.

J. Acceptable excavation support systems for shaft or pit:

1. Soldier pile to be installed inside pre-excavated bore hole supported by slurry or steel

casing;
2. Lagging
a. Overburden Soils — Timber or steel plate
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b. Stadium Conglomerate — Shotcrete lagging or steel liner plates and steel
ribs (for circular shaft only)

3.  Construct a finished concrete slab at the launching and receiving shaft inverts with
minimum 6-inch thick mud slab with compressive strength of 2,000 psi in the dry
overlying a minimum 12-inch thick coarse drainage stone above a filter fabrics
mat.

K. Ground improvement methods at shaft break-in and break-out shall include:

1. Permeation grouting per Section 02341 - minimum dimensions of the break-in and
break-out are

a Width & Height = 2 times excavated diameter of the MTBM; centering at the
springline of the proposed alignment; and

b. Length = 2.5 times excavated diameter of the MTBM and as indicated; as
measured from the outside face of the shoring support

Permeation grout treatment can be installed either from the ground surface or at
shaft bottom.

AND

2.  Pre-excavation rock spiling or grouted in place dowels to form an arch canopy
above the break-in and break-out as indicated after completion of the permeation
grouting. Perform the Work and proof tested the installed bolts per manufacturer's
recommendations.

L. Dewatering

1. For external groundwater control - The CONTRACTOR shall use temporary
dewatering with deep well or well point system to be installed inside the curtain
grout wall to minimize the groundwater inflows into the pit/shaft excavation to
acceptable quantities specified herein and Section 02443. When applicable,
design the dewatering system per requirements in City Supplement (White book)
Section 3-12.8 and to avoid extensive drawdown of the groundwater table outside
the shaft.

2. For inside the shaft groundwater control - The CONTRACTOR shall use weep
holes, panning, perimeter drain and sump pumping system to control any nuisance
water inside the shaft. Install the sump pit extending 6-inch below the top of the
drainage stone for removal of any seepage water and to lower the groundwater
table inside the shaft to below the top of the mud slab.

3. Use in combination with approved shoring method to facilitate the completion of
the shaft or pit excavation.
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4. Seepage water shall be collected, treated and conveyed to the closest receiving
facilities as indicated. The alignment of the discharge line shall be subject to
approval by the Engineer. Alternatively, the seepage water shall be stored in tanks
and haul off site for periodic disposal. Use a local recycling/treatment/disposal

facility approved by the City.

M. Tolerances

1. Limits of Shaft: Within plus or minus 0.25 feet from the planned or approved

locations.

2. Top and Invert Elevation of Shaft: Within plus or minus 0.2 feet from the planned

elevation.

1.6 Performance requirements

A. All soldier pile installation shall be placed inside a pre-drilled bore hole of sufficient diameter

B. Excavation in Stadium Conglomerate is anticipated to be difficult due to the presence of large
clasts (boulders) and cemented sandstone matrix. The material is not readily rippable and
will require the use of pneumatic tools, hammers and other mechanical breakers for each lift

of excavation.

C. Ground movement in near vicinity of the shoring excavation:
anywhere within the shoring system and at any stage of construction as measured by
observation, surveying and geotechnical instrumentation to the trigger levels as follows:

1. Vertical Movement — less than %4 inch for all facilities within1V:1H gradient
measured upward from the limits of the bottom of the excavation; and

2. Lateral Movement — as specified in Table 1

Table 1 — Trigger Levels for Lateral Movement @ Ground Surface

(see Note 1)

Action Level Maximum
Facility (inch) Allowable Level
(inch)
Support systems adjacent to buildings,
structures, or utilities larger than 36-inch
outside diameter within a 1V:1H (vertical to 0.25 0.5
horizontal) gradient measured upward from
the limits of the bottom of the excavation
Support systems at other locations 05 1.0
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Table 1 — Trigger Levels for Lateral Movement @ Ground Surface

Action Level LB
Facility . Allowable Level
(inch) .
(inch)
Notes:
1. Movement within a horizontal distance of 10 feet from the shaft.

D. Ground Movement along the running length of the tunnel alignment: Refer to Section 02443
for allowable limits.

E. Monitoring Requirements: Refer to Section 02496.
F. Allowable water seepage and leakage into the shaft excavation from all sources

1.  Excluding seepage of water through shaft break-in and break-out locations for
launching and receiving of the microtunnel boring machine (MTBM), total seepage of
water into the shaft from all other sources including but not limited to seepage through
shaft walls and invert shall not exceed 10 gpm.

2.  Seepage from any one square foot of shoring wall shall not exceed 1 gallon per minute.

3.  Referto Section 02443 for groundwater leakage criteria at the shaft break-in and break-
out locations for launching and receiving of the MTBM.

4.  Total maximum quantity of water discharge from any shaft site — 20 gpm or maximum
quantity allowed in the discharge permit issued by the receiving agencies.

5.  Prevent surface water runoff from entering excavation by diversion, grading, dikes or
other means.

G. Vibration:

1. Limit peak particle velocity (ppv) for any ground borne vibration at any existing
facilities to no more than 2 inches per second.

1.7 SUBMITTALS

A. Name and qualifications of Excavation Support System installer including prior experience
for installing the proposed type of shoring support system in similar ground conditions.

B. Qualifications of the Professional engineer(s) designing the excavation support systems and
the dewatering system(s).

C. All proposed changes to shaft/pit location, size, configuration or work site boundaries.
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D. Submit the following items signed and stamped by the CONTRACTOR'’s professional
engineer(s) meeting the qualifications specified herein:

1. Narrative method statements:

a. Shoring method(s) and application at the proposed shaft locations.

b. Means and methods of shoring installation and excavation of material inside the
shafts in overburden soils and in the Conglomerate.

c. Design of the starter wall, break-in and break-out, dewatering system(s), ground
treatment, canopy support, details and procedures.

d. Monitoring program for shaft wall deflection, groundwater leakage and ground
movements.

e. Description of excavation support system removal, backfilling, and sequencing.

f. CONTRACTOR shall submit drawings and calculations for the work on the pipe
and tunnel support system at the SDCWA pipeline crossing, from Station 45+13
to Station 46+00. The submittal shall clearly describe adequate means and
methods the CONTRACTOR will implement to protect and monitor the existing
Water Authority 108-inch pipeline. Prior to the start of work, the submittal shall
be reviewed and approved by the Engineer of Record prior to being sent to San
Diego County Water Authority for review. The San Diego County Water Authority
will have a 3 week review period.

2. Dimensioned and scaled Working Drawings:

a. Site plan at each pit/shaft, excavation dimensions, configurations, site grading,
and site development details for the excavation and work areas, and the
proposed limits of disturbance with considerations of other site constraints,
protection of existing facilities, utilities treatment and traffic management details
described in the Contract Documents.

b.  Where permanent structures are specified or indicated, show excavation support
systems relative to the permanent facilities.

c. Details for excavation support system, such as shoring, bracing, stabilization,
installation tolerances, protection of the excavation, special support requirements
for starter wall, thrust blocks, penetrations, mud slab and drainage stone layer, if
applicable.

d. Design and details of the pre-excavation support at the break-in/break-out

e. Details of shaft arrangement including access, supports, starter wall, entry and
exit rings, and water control designs.
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f. Details of types, quantities, and locations of materials and equipment required at
each work site.

g. Dewatering systems, including general arrangement, depths, procedures to be
used, methods of installing dewatering and observation wells, sumps, weep
holes, pumping equipment, standby power supply, water treatment system,
storage, provisions for sampling, testing and access, and point of discharge.

h.  All surcharge loads and any restrictions on surcharge capacity, including live
loads, shall be clearly shown on the Working Drawings.

i. Exact length, type and location of any welding required. Listing only total length
of weld required at a particular connection is not acceptable.

j. Provide structural connection between all components of the shoring system
provided.

3.  Design calculations:

a. Design criteria, loading conditions, design of all structural elements, groundwater
controls, global stability analyses, and the design of connections (welds, plates,
bolts, etc) and for thrust blocks.

b. Calculations demonstrating that the anticipated wall deformations and ground
movements are below the Action Levels.

c.  Design calculations demonstrating the capacity of the thrust block for all phases
of the jacking operation, including dimensions, details, mix design, reinforcement,
and the soil reaction forces can adequately withstand the applied load.

4. Estimated quantity of infiltration into the excavation, method for measuring inflows, and
discharge facilities. Calculations demonstrating the adequacy of the dewatering
system(s) in controlling the groundwater seepage. Other submittal on dewatering plan
as required by City Supplement (White Book) Section 3-12.8.

5.  Detail contingency measures for

a. Shaft wall instability during tunnel break-in or break-out..

b.  Unacceptable water inflows through the shaft wall during a tunnel break-in or
break-out.

c. Wall deformations exceed the values specified herein during excavation of the
material inside the shaft. Include remedial steps to be utilized to arrest
movement, and reinforce or improve the wall, such that excavation may continue.
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E. Materials handling and disposal:
1.  Details of materials handling, stockpiling and hauling for excavated materials.

2. Methods and locations of disposal of excavation spoils and wasted slurry. Provide
sufficient details to the ENGINEER to evaluate the adequacy and compliance of the
CONTRACTOR’s methods of disposal with the specifications, including all related
environmental permits, and all applicable laws, rules and regulations.

3. Indicate locations of truck cleaning stations and methods of ensuring that haul trucks
are clean and that no spillage of dry or wet excavated material from haul trucks occurs
on the streets.

1.8 QUALITY ASSURANCE

A. The CONTRACTOR installing the excavation support systems shall have a record of
success with similar projects (i.e. shafts at least 50 ft deep with groundwater at least 20 ft
above the shaft invert), and a demonstrated ability and capacity to perform the Work to the
satisfaction of the ENGINEER. The microtunneling work will have to be performed by a
special MTBM with face access capability and a microtunneling (sub)contractor that has prior
working experience.

B. CONTRACTOR'’s Engineer: All design work to be performed under this specification shall be
prepared, signed and stamped by a Civil or Structural Engineer registered in the State of
California who has experience in the design and construction of the same type of excavation
support systems and groundwater controls proposed by the CONTRACTOR. The
CONTRACTOR’s engineer shall maintain involvement and responsibility from design
through installation, performance, and abandonment or removal of excavation support and
other relevant systems, and shall re-certify the design every 90 days after a site visit until the
abandonment or removal of the excavation support systems.

C. Certification letter from the specialized microtunneling contractor (refer to Section 02443) to
confirm that they have reviewed and agreed to the design and construction details of the
launching and receiving pits and that any microtunneling related issues have been
adequately addressed by the Contractor.

D. All welding performed in the field shall be done by skilled welders, welding operators, and
tackers who have had adequate experience in the method of materials to be used. Welders
shall be qualified under the provisions of ANSI/AWS D1.1 not more than 6 months prior to
commencing work on the project. Machines and electrodes similar to those used in the
WORK shall be used in qualification tests.

E. Copies of all documentation, MSDS sheets, releases, and permits required herein and
necessary to complete the Work.
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1.9 PROJECT CONDITIONS
A. Blasting is not permitted anywhere on this project.

B. Anticipated subsurface conditions at I-8 crossing are described in the Geotechnical
Report and Section 02443 Part 1.6 of the specification. The CONTRACTOR shall
evaluate any subsurface information obtained from additional logged holes such as
the geotechnical instrumentation borings required by this Contract.

C. Extreme difficulties were encountered during the exploratory boring program for
advancing the drill holes in the Stadium Conglomerate. Refer to relevant information
in the Geotechnical Report and plan the work accordingly.

D. Top of competent bedrock at shaft location shall be assumed at the same depth as
indicated in the adjacent borings, i.e. B-10 for launching and B-11 for receiving shaft.
The actual depth shall assume to vary within five (5) vertical feet above or below.

E. The City will collect samples from the Stadium Conglomerate in each of the shaft at
the depth of the tunnel horizon for additional analyses. When directed, the Contractor
is required to collect and deliver one 55-gallon drum of representative sample of
Conglomerate from each shaft site to a designated facility (within a traveling distance
no more than 30 miles) to be determined later. Sample taken shall consist of intact
clasts without breakage, and use of pneumatic equipment shall be kept to a minimal
during the recovery of these samples. The work shall be performed only in the
presence of the City representatives. These samples will be used for additional grain
size distribution analyses.

F. Work shall not be performed outside of the work site boundaries shown on the
Contract Drawings without the approval of the ENGINEER. Prepare and submit
revised traffic management plans for Engineer's approval.

1.10 SAFETY

A. The CITY has obtained from Cal/OSHA an underground classification for all work
described in this Contract. Perform Work in conformance with the underground
classification described elsewhere in the Contract Document.

B. All underground lighting and ventilation equipment shall conform with Class | Division
2 as defined by OSHA Standards, 29 CFR Part 1926, Subpart K, unless more
stringent requirements are imposed by Cal/OSHA.

C. It shall be the CONTRACTOR’s responsibility to provide and maintain a safe
excavation for all phases of construction. Provide pit/shaft support as necessary to
safely accomplish the excavation.
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D. Pre-construction potholing shall be required for any as indicated or as field marked
utilities and/or underground facilities when they are located within a 6-ft clearance
from the proposed boundary of any underground construction work such as shaft
excavation, grouting operation, etc.

E. In no case shall any excavation be made in such a manner as to endanger or damage
adjacent facilities. Material to remain in place shall be adequately supported to
prevent undermining of existing facilities adjacent to excavated areas.

F. The CONTRACTOR shall provide adequate lighting in the shaft and around
equipment being utilized.

G. Provide temporary safety railing, concrete K-Rail barriers, and fencing around shaft
excavations.
PART 2 -- PRODUCTS
2.1 MATERIALS

A. General: Structural steel elements including steel H-piles, bracing, wales, steel ribs,
ring beams, anchors and fasteners used for excavation support, whether new or used
shall be sound and free from defects.

B. Structural Steel: Structural steel shall conform to ASTM A36 or better.

Steel liner plates used in circular shaft support shall be 16-inch or 24-inch wide four
flange corrugated liner plates. Liner plate material shall conform to ASTM A569 and
have yield strength of 28 ksi minimum. Every fourth plate shall have a threaded grout
port and threaded cast-iron or steel plug.

D. Liner plates shall be supplied with neoprene gaskets. Gaskets shall be 1-1/2 inches
wide by 1/4 inch thick and shall conform to ASTM D1056 Grade RE45E1 and shall
be shop affixed to the liner plate prior to delivery.

Timber lagging shall conform to the following:
Minimum 4-inch thick

Moisture content shall not exceed 20%.

I o m m

Use sound, well seasoned or kiln-dried timber such as Douglas Fir, Grade No. 2 or
better.

Minimum fiber stress in bending perpendicular to the grain = 1,300 psi.
Preservative and fire retardant treated wood shall comply with AWPA Standards.

Reinforcing Steel: ASTM A615, Fy = 60 ksi.

r X <

Fiber Glass reinforcing bars (for used in starter wall) shall consist of Vinyl Ester Matrix
GFRP Rebar with the following properties:

M. Minimum fiber glass content — 70 percent per ASTM D2584
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Modulus of Elasticity — 5.9 x 106 psi

Barcol Hardness — 60 per ASTM D2583

Minimum Tensile Strength for .625” bar — 95,000 psi
Minimum Shear Strength for .625” bar — 22,000 psi

O U O Z

R. Rock Spiling

S. Rock spiling anchorage system shall consist of 2-inch diameter hollow core center
groutable steel pipe lined with a pair of opposite 1/2 inch diameter perforations
along the circumference of the steel pipe at every 2-ft spacing. Use double packer
system for placement of grout to secure the rock spiling in place.

T. Rock Dowel:

u. Rock dowel anchorage system shall consist of 1-inch diameter threaded bar and
resin cartridges or No. 8 steel reinforcement bar and cement grout.

V. Resin Cartridges: Non shrink polyester resin cartridge with a minimum
compressive strength of 14,000 psi when tested in accordance with ASTM C39.
Resin shall be unaffected by mild acids, mild alkalis or groundwater. They shall be
supplied in cartridge forms, and have a casing constructed of a saturated polyester
providing resistance to moisture but easily fractured to enable complete mixing
during installation.

W. All cement grout shall conform to ASTM C1107, Grade B: Dry Package Hydraulic
Cement Grout (non shrink), and the compressive strength of the grout shall be no
less than 9,000 psi at 28 days.

X. Cement for concrete: Conforming to ASTM C150, Type Il Portland cement.

Y. Controlled Low Strength Material (CLSM) — Per Standard Specifications for Public
Works Construction (SSPWC) Section 201-6.

Welded Wire Fabric shall conform to ASTM A185.

AA.  Weep Hole: 2-inch Schedule 40 PVC pipe with one end opened to the shaft
excavation and the other end butted and attached against a filter fabric sheet rest
against the excavated rock surface.

BB. Drainage Rock: In accordance with requirements in SSPWC Table 200-1.4(B), No.
3.

N

CC. Shotcrete: In accordance with requirements in SSPWC Section 303-2, with
modifications described therein.

DD.  Slurry: In accordance with definition in Section 02443.

EE. Dewatering Equipment: City Supplement (White Book) Section 7-8.6.6.
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PART 3 -- EXECUTION
3.1 GENERAL

A. Protect, relocate or abandon existing structures, utilities, vegetation and facilities per
Contract requirements before commencing pit/shaft construction.

B. Protect pavements, sidewalks, adjacent structures and other facilities from spillage
of excavated material, spoils, slurry, wastewater and concrete.

C. Protect water quality and prevent or reduce the potential for pollution associated with
stormwater runoff into adjacent properties or water drainage system. Develop and
implement a water pollution control program per requirements in City Supplement
(White Book) Section 1001.

D. Do not start pit/shaft excavation until installation of geotechnical instrumentation for
monitoring movement of the pit/shaft excavation is complete and initial readings have
been obtained.

E. Do not begin pit/shaft excavation and construction until all submittals have been
reviewed and accepted by the ENGINEER.

F. Install excavation support systems in accordance with approved Working Drawings.

G. If settlement or deflections of supports, excessive groundwater leakage or pit/shaft
bottom instability indicates the support system requires modifications, the
CONTRACTOR shall immediately take necessary mitigation measures to avoid
damaging adjacent facilities or creating an unsafe condition. After the situation is
stabilized, the CONTRACTOR shall change the shoring as necessary to prevent
further non-compliance performance.

H. Re-design and resubmit revised working drawings and design calculations for
ENGINEER'’s approval. Any changes made to correct the unacceptable conditions
shall be paid for by the CONTRACTOR.

l. Fireproof materials shall be utilized in all construction of above ground structure
within 100-ft of the shaft. The use of flammable materials or wood shoring would
require that adequate fire protection be provided.

J. Minimize overexcavation in overburden soils and in Conglomerate. Over-
excavation and backfill beyond the dimensions of the neat line as indicated at each
of the shaft shall be included in the bid price.
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3.2 CONSTRUCTION METHODS
A. Soldier Piles

1. Soldier piles shall be installed in large diameter pre-drilled holes advanced
using a combination of conventional drilling equipment, augering, chiseling,
coring, percussion drilling, down the hole (DTH) single and cluster impact
hammer methods.

2. Equipment used shall be capable of removing soil and penetrating into the rock
formation of the Stadium Conglomerate to the proposed depths without
disturbing adjacent or overlying structures. Insert a steel casing together with
the advancement of the drilled hole for support against overburden soils and/or
unstable layers in the Conglomerate. Maintain any ground vibration to the
acceptable criteria as specified.

w

. Pre-drilled holes shall be extended the entire length of the soldier piles with a bore
hole diameter at least 4 inches larger than the maximum diagonal dimension of
the pile sections. A maximum of 1% out of plumb will be allowed provided that
minimum excavated neat line is maintained. Correct misaligned or non-vertical
piles at no additional cost to the City.

N

. Pre-drilled hole shall not be left unsupported anytime during the excavation.

a. Add temporary steel casing support; and

b. Add slurry or drilling fluid into the holes to enhance stability when excavating
below the groundwater table. Maintain the top of slurry a minimum 5 feet
above the groundwater level.

[$)]

. Lower the steel soldier pile into the pre-drilled hole. Attach to the soldier pile the
geotechnical instrument as specified in Section 02496.

)]

. Backfill pre-drilled hole and encase the soldier pile with Class 2500 concrete up to
lowest point of shaft excavation. Fill remainder of hole with 1 sack slurry
concrete, completely encasing the soldier pile to the top.

7. Prevent construction water or slurry runoff onto streets, storm drains and
adjacent properties. Apply cold tar to seal off gaps and openings in the barrier
system.

8. Erect splash guard at top of drilled pile to prevent excavated muck, waste and
air borne mist escaping outside the work site boundaries.

9. Dispose of slurry in a safe and environmental acceptable manner and in
accordance with permit requirements.
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B. Steel Liner Plate Support

1. Liner plates shall be installed in a true circle for circular shaft application in Stadium
Conglomerate only, and to be erected just inside the overburden support system.
Overburden soils may be supported using soldier pile and lagging system
described herein with the bottom of soldier piles to be embedded at least 3-ft into
competent Conglomerate formation.

2. Liner plate shall be installed in a manner that will not damage or overstress the lining.
Flanges shall be clean and free from material that could interface with proper
bearing. Liner plates shall be erected with tight joints. Joints in adjacent rings
shall be staggered by one half segment.

3. The liner plate joints shall be bolted together, and attached to steel ribs so that
imposed loads will not dislodge them. Maintain the liner plate in true circle by tie
rods or other restraints.

4. Carefully perform excavation for installation of liner plate support to minimize
formation of voids behind the lagged surface. Overbreak beyond the neat line
behind the liner plate shall be backfilled with pea gravel or lean concrete or sand
slurry.

5. Stiffener angles welded to liner plate may be required to protect the liner from
buckling or damage. The additional reinforcement of the liner plate, if required,
shall be provided at no additional cost to the City.

6. Schedule the excavation closely with placement of liner plate support. Do not allow
maximum height of unlagged face of excavation to exceed 3-ft in the Stadium
Conglomerate. Shorten the vertical height of the unsupported face to no more
than 24 inches when unstable ground is encountered. Take suitable measures to
stabilize the face and prevent ground displacement. Do not leave any
unsupported face overnight.

7. Erect ring beam or rib support on a regular vertical intervals per approved
Contractor's design.

3.3 PIT/SHAFT EXCAVATION

A. Remove the 1 sack concrete backfill from soldier pile bore as excavation progresses
to place internal bracing and lagging.

B. Internal Bracing
1. Use walers and struts at regular vertical and horizontal spacing per approved

Contractor's design to provide internal support of excavation faces retained by soldier
piles.
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2. Obtain tight bearing between walers and the wall to provide ample bearing area for
load transfer and to carry maximum design loads without distortion or buckling.

3. Include web stiffeners, plates or angles as needed to prevent rotation, crippling or
buckling of connections and points of bearing between structural steel members.
Allow for eccentricities caused by field fabrication and assembly.

4. Excavate below point of support as indicated. Install bracing, and preload
immediately after installation and before continuing excavation.

5. Before removing struts, backfill up to three feet below the strut level to be removed.

C. Install and maintain all bracing support members in intimate contact with other support
members and with the ground to allow proper load transfer from the jacking of the
microtunneling equipment against the shaft support.

D. When design calculations indicate that lateral ground movement will exceed the
maximum trigger limits for Action Level listed in Part 1.6, the Contractor shall preload
bracing members by jacking struts to 50 percent of the design load if necessary to
control shoring movement. Perform the work in accordance with methods, procedures,
and sequence as described on the Working Drawings.

E. Maintain bottom of the pit/shaft excavation level within 5 feet across the pit/shaft.

F. Excavation to the depths proposed on this Project will require implementation of
methods to control groundwater at each stage of construction. Prevent groundwater
from accumulating and ponding in excavation. Implement measures to control
groundwater inflows, in accordance with requirements of the Contract Documents, and
to such levels that construction can safely proceed.

3.4 LAGGING

A. Schedule the excavation closely with placement of lagging. When excavating in
overburden soils, lagging placed between soldier piles shall be pushed or driven to the
bottom of the excavation to prevent soil from sloughing into the opening. Do not allow
maximum height of unlagged face of excavation to exceed 2-ft in the overburden soils
and 3-ft in the Stadium Conglomerate. Shorten the vertical height of the unsupported
face to no more than 15 inches when unstable ground is encountered. Take suitable
measures to stabilize the face and prevent ground displacement.

B. Do not leave any unlagged face left overnight.

C. Use lagging secured in place to solider pile. Install lagging behind the steel flanges as
indicated. Provide a minimum 3 inches timber bearing length against the flange. Drive
wedges between the lagging and the flanges of the soldier piles creating positive
contact between lagging and the soil.

D. Place prefabricated drainage mat to cover groundwater leakage area, if necessary.
Extend the drainage mat connecting to the drainage stones beneath the mud slab at
invert.
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E.  Carefully perform excavation for installation of lagging to minimize formation of voids
behind the lagged surface. Fill the presence of voids with pea gravel or lean concrete.

F. Maintain a sufficient quantity of material on hand for lagging, bracing and other
operation for protection of the work and for use in case of an emergency.

G. Install alternate shotcrete lagging support in lieu of liner plate system when in
Conglomerate. The Work shall be performed per requirements in SSPWC Part 303-2,
and the following modifications

1. Use Method B only. Method A is not acceptable for this application.

2. Minimum thickness of the plain shotcrete lining shall be 8 inches or as indicated.
If uniformly distributed deformed steel fibers or welded wire fabric as additional
reinforcement is used, minimum thickness of the reinforced shotcete shall be 6
inches.

3. In unstable ground conditions, apply immediately after excavation a 2-inch thick
flash coating of shotcrete (flashcrete), following with the 6-inch required
reinforced lining by the end of the work shift

4. Install weep holes at the regular pattern as indicated on the excavated rock
surface or flashcrete lining of the shaft wall.

5. Minimum compressive strength shall be
a At 8 hours 800 psi
b.At 72 hours 3,000 psi
c.At 28 days 5,000 psi
6. Fiber Reinforcement — 70 Ibs per cubic yard steel fiber (Maccaferri FF3 or equivalent).
7. Proceed with the next round of the shaft excavation only after the 800 psi
compressive strength has been achieved. Verify the compressive strength
using Schmidt hammer.
3.5 GROUNDWATER CONTROLS

A. Perched Groundwater seepage at Overburden / Stadium Conglomerate Interface

1. Implement the curtain grout wall enclosing the shaft per requirements in
Section 02341

AND

2. Install a dewatering system as described in Part 1.5.L.1 of this chapter.

B. Groundwater seepage in Stadium Conglomerate
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1. Implement the passive collection and drainage system described in Part 1.5.L.2
of this chapter.

C. Monitor groundwater discharge from the dewatering system, as well as inflow
quantities for total inflow and note increasing or decreasing trends in flow quantities. If
seepage exceeds the limit specified in herein, increase dewatering capacities,
implement ground improvement, or other approved methods to reduce the inflows to
acceptable levels.

D. The dewatering system shall be implemented and operated per the requirements
described in City Supplement (White Book) Section 3-12.8. Dispose all groundwater
seepage into the approved receivers or in holding tanks for haulage to offsite disposal.

E. Finished concrete slab — At shaft bottom
1. Place a layer of filter fabric against the bedrock subgrade.

2. Place 6-inch thick mud slab and the 12-inch thick drainage rock layer to the
finished invert elevation of the shaft

3. Install the sump pit as indicated.

3.6  THRUST BLOCK

A. Place thrust block squarely and perpendicularly to the drive direction of the
microtunneling equipment.

B. Lagging behind the thrust block shall tightly press against the virgin ground. Place
contact grout per Section 02441 requirements in bearing area behind the lagging
after construction of the thrust block filling the presence of any voids prior to any
tunneling operation.

3.7 BREAK-INS AND BREAK-OUTS

A. Construct concrete starter wall against the face of the shoring system and mount the
seal eye against the face of the concrete where the microtunneling equipment will be
launched or received. Use fiberglass reinforcement when applicable.

B. Install pre-excavation support at entrance to break-in and break-out including
permeation grout zone and a roof canopy using rock spiling/dowels. Typical distance
between spiling/dowels shall be no more than 18 inches. Add spot spiling or dowels as
needed to anchor the starter wall firmly in position, especially for the wall in the receiving
shaft.

C. Do not remove the break-in or break-out portions of the shaft until all necessary support
is in place.

D. Before commencing with a shaft break-in or break-out, verify that the surrounding
ground outside the shaft wall is stabilized, and the permeability of the ground in the
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break-in or break-out is reduced such that water inflows into the shaft through the break-
in or break-out are within specified tolerances.

1. Advance two (2) small diameter horizontal probe holes ahead from the starter
wall to evaluate stability of the face and to confirm that the ground has been
stabilized and the groundwater leakage is acceptable. Refer to Section 02443
Part 1.6.A and Part 3.10 of this specification.

2. Perform strength/leakage/permeability tests as specified in Section 02341 for
permeation grouted zone.

Include provisions in the design and construction of the break in and break out so that
mitigation measures can be exercised if raveling or running conditions are presented or
when leakage exceeds the allowable quantities.

E. Implement excavation of break-in and break-out in accordance with the requirements of
specified herein and Section 02443.

3.8 STOCKPILING EXCAVATED MATERIAL

A. No stockpiling of excavated material onsite. All excavated muck shall be hauled off
site after screening for potential contaminations.

B. Do not stockpile excavated material adjacent to trenches and other excavations,
unless excavation side slopes and excavation support systems are designed,
constructed, and maintained for stockpile loads.

C. Do not stockpile excavated materials near or over existing facilities, adjacent
property, or completed Work, if weight of stockpiled material could induce excessive
settlement.

3.9 BACKFILL

A. Install final carrier pipes, risers, closure joints, maintenance hole and other permanent
structures as indicated. Perform testing of each pipe joint as required and/or hydrostatic
testing of the pipeline. Finish backfiling of the annular gap per Section 02445
requirements.

B. Upon completion of the work inside shaft but prior to backfilling operation in the shaft,
advance at least six 6-inch diameter relief holes through the concrete slab at shaft
bottom.

C. During the backfilling operation, place grout behind any timber or steel lining plate
lagging left behind.

D. Approved backfill materials inside shaft and pit excavation are:

1. For backfilling portion of pit or shaft around permanent structures or below 8 ft of
the final grade:
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Concrete Class 480-C-2000 per Table 201-1.1.2(A) of the SSPWC; or

1 sack slurry mix with minimum 28-day unconfined compressive strength of
300 psi; or

c. Controlled Low Strength Material (CLSM) per SSPWC Section 201.6. Use
of cellular concrete is not acceptable.

2. For backfilling portion of pit or shaft between final grade and 8 ft below the final
grade:

a. Use uncontaminated borrow or on site material conforming to the Structure
Backfill criteria per the requirements of SSPWC Section 300-3.5.1

(1) Within influence area beneath structures, vaults, slabs, pavement,
curbs, piping, culverts, duct banks, and other facilities, compact to
minimum of 95 percent of maximum dry density at optimum moisture
content as determined by ASTM D 1557. Influence area is area
within planes sloped downward and outward at 60-degree angle from
horizontal measured from 1 foot outside outermost edge at base of
foundation or slabs, 1 foot outside outermost edge at surface of
roadways or shoulder, or 0.5 foot outside exterior at spring line of
pipes or culverts. Backfill placement by jetting is not permitted
without approval from the ENGINEER.

(2) For the pavement subgrade, compact to a minimum of 95 percent of
maximum dry density at optimum moisture content as determined by
ASTM D 1557.

(3) For other areas, compact to 90 percent of maximum dry density at
optimum moisture content as determined by ASTM D 1557.

b.  Alternatively, use Controlled Low Strength Material (CLSM) per SSPWC
201.6 or cellular concrete at minimum 300 psi compressive strength.
Maximum height of each vertical lift of cellular grout backfill shall be no more
than 5-ft.

c.  Allow for thickness of pavement or other surface layer(s).
E. Restore pavement within streets or parking lot in accordance with the following
minimum requirements:
1.  Prepare subgrade per requirements in SSPWC Section 301.
2.  Streets — Same as shown on plans for trench resurfacing and street overlay.

3.  Parking Lots — Install Asphalt Concrete(AC) and Crushed Miscellaneous Base
(CMB) per SSPWC Section 200-2.4 and City of San Diego Standard SDG-107

3.10 QUALITY CONTROL, TESTS, AND INSPECTIONS

A. Provide quality control, testing, and inspection as required in the approved shaft and
pit design submittals.
B. If ground movement reaches trigger levels as specified herein and in Section 02443:
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C. Immediately notify the ENGINEER. Develop action plan to correct the deficiencies.

D. Immediately take steps to control ground movement by revising procedures,
providing supplemental bracing or other measures, such as working extended
hours or temporarily terminating work in the area of movement, as required.

E. Install and monitor additional instruments and/or perform additional monitoring as
directed by the ENGINEER.

F. Perform a field investigation program such as SPT drilling to determine the extent of
the movement and/or ground loss.

Perform compaction grouting to fill in loss ground area.

H. The cost of actions required to comply with the trigger levels specified in the Contract
Documents and to repair any damage to adjacent facilities shall be borne by the
CONTRACTOR.

3.11  UNAUTHORIZED OVER-EXCAVATION

A. Any over-excavation not authorized by the ENGINEER shall be backfilled to the
required grade with the specified material and compaction. The costs of such work
shall be borne by the CONTRACTOR.

3.12 REMOVAL OF EXCAVATION SUPPORT SYSTEM

A. When removing excavation support system, do not disturb or damage adjacent
buildings, structures, construction or utility facilities. Fill voids immediately with lean
concrete or with approved backfill described herein.

B. Remove steel or steel reinforced support systems to a minimum 8 ft below final grade
in a manner that will maintain support as excavation is backfilled, at no additional
cost to the CITY.

C. Leave in-place deeper excavation support system elements that cannot be removed
safely and without causing settlement or damage to the Work or adjacent property.
The CONTRACTOR’s engineer shall be responsible for determining if excavation
support system can be safely removed. Excavation support system elements that
are left in place shall be at the CONTRACTOR’s expense. Restoration of any
damage and the cost of remediating disturbed backfill or adjacent property damage
caused by removal of excavation support systems shall be at the CONTRACTOR’s
expense.

D. Remove excavation support in manner that does not leave voids in the backfill and
does not result in settlement that exceeds response levels.

E. The support system removed from the excavation shall remain the property of the
CONTRACTOR and shall be removed from the site.

***END OF SECTION * * *
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SECTION 02341
PERMEATION GROUTING
PART 1 - GENERAL
1.1 DESCRIPTION

A. This section specifies minimum requirements for designing, performing, and testing the
adequacy of permeation grouting to be performed for

1. Break-in and breakout of the microtunneling operation at the bottom of the shaft
excavation;

2. Formation of a curtain grout wall enclosing the shaft excavation at I-8 crossing; and

3. Other underground crossings where controls of ground stability and groundwater

inflow are deemed necessary.

B. The Work shall be performed to:

1. Minimize groundwater seepage or leakage;

2. Improve the ground stability of in-situ materials;

3. Control ground settlement; and

4. Prevent inadvertent returns of drilling fluid from microtunneling operation.

C. Perform grouting from grout holes installed horizontally, inclined or vertically to obtain the
specified minimum grout coverage as specified and as indicated.

1.2 DEFINITION

A.  Chemical Grout: A combination of ingredients comprising matrix-forming base materials,
reactants, and accelerators or retarders.

B.  Grout Curtain Wall: Installation of a series of intersecting and overlapping grout treatment
zones to form a continuous impermeable wall or curtain against the movement of
groundwater.

C. Permeation Grouting: A method of ground treatment to reduce permeability and improve
strength and stability of permeable, cohesionless layers within the overburden soils and/or
Stadium Conglomerate using chemical grout to fill soil pore spaces without causing fracturing
or excessive movement of the ground.

D. Syneresis: Loss of liquid component caused by shrinkage or rearrangement of the structure.

1.3 RELATED WORK SPECIFIED ELSEWHERE

A.  Section 02160. Pit/ Shaft Excavation and Support

Montezuma PPL/Mid-City Pipeline Ph2 and 70th-Alvarado to Saranac-Sidewalk 110 | Page
Attachment E - Technicals



B.  Section 02443, Microtunneling

C. Section 02496, Geotechnical Instrumentation

1.4

REFERENCE SPECIFICATIONS, CODES, AND STANDARDS

A.  American Society For Testing and Materials (ASTM):

1.

2.

3.

1.5

C494, Specification for Chemical Admixtures for Concrete.
D4219, Unconfined Compressive Strength Index of Chemically Grouted Soils.

D4320, Laboratory Preparation of Chemically Grouted Soil Specimens for Obtaining
Design Strength Parameters.

SUBMITTALS

A. General: Make in accordance with Greenbook/Whitebook Section 2-5.3.

B. Product Data:

1.

2.

3.

Materials and equipment specified in Part 2 herein.

Manufacturer’'s mixing and handling requirements, personal safety equipment, first
aid measures, and methods for proper storage and disposal of waste materials,
include containers.

Material Safety Data Sheets.

C.  Working Drawings and Methods Statements:

1.

Grout zone dimensions and locations, if different from what indicated or specified
elsewhere in the Contract.

Means and methods for grout pipe installation and performing permeation grouting
in each application. Identify work and staging areas, patterns, orientations,
sequences, depths, utility interference and types of grouting, grout pipes, packers,
and methods for performing grouting.

Calculations with clearly stated design parameters and assumptions identifying basis
of grout design including computations of grout quantities with respect to porosity,
strength of the grouted mass, target volumes, reduction in permeability, and refusal
and closure criteria for the ground conditions defined in the Geotechnical Report.

Proposed time schedule and work hours for performing permeation grouting.

Traffic control plans, including sequencing and duration of detours and lane closures,
as specified elsewhere in these specifications.

D. Grout Mix Designs for the subsurface and groundwater conditions anticipated to be
encountered.
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E. Refusal and closure criteria proposed by the Contractor.

F.  Quality Control:

1. Qualifications:
a. Grouting subcontractor and supervision
b. Design Engineer.
2. Certifications:
a. Certified laboratory test results on three sets of three grouted samples at least

30 days before starting grouting operations documenting that the proposed
grout mix meets specified requirements.

b. Manufacturer's certificate of compliance with Part 2, material requirements of
this specification section.

C. Manufacturer's certificate of origin for sodium silicate.
3. Quality Control Plans:

a. Methods for assuring that the targeted area has been fully grouted and that
the strength and/or permeability requirements have been achieved.

b. Ability to identify the depth to the top of the Stadium Conglomerate within 1
foot accuracy.

C. Methods for assuring that permeation grouting do not damage utilities or
installed geotechnical instrumentation.

d. Detailed drawings to illustrate preventive measures to protect the utilities and
structures from damage.

e. Methods for determining in-situ testing or sampling for compressive strength.
f. Spill control plans describing procedures and mitigation measures to prevent
and to minimize grout spillage onto ground surface or into the shaft
excavation.
4. Records:
a. Logs of exploratory borings drilled at each grouting location. Results of any

field or laboratory testing performed by the Contractor.

b. Fully dimensioned as-built locations, depths, lengths and orientations of
drilled holes and casings.

C. Daily records of drilling and grouting operations including injection rate, time,
location, grout mix, gel time, pressure, rate, volume and packer locations.
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d. Results of the in-situ or laboratory testing of compressive strengths of the
grouted materials before and after permeation grouting operation.

5. Notifications:

a. With 10 days advance notice of performing permeation grouting within public
rights-of-way.

b. Immediately of leakage or damage to structures or facilities during grouting
operations.
C. If Contractor’s confirmation soil borings suggested a change condition from

contract document.
d. If any of the contract required grout area is deemed ungroutable.
1.6 QUALITY ASSURANCE
A.  Qualifications:
1. Design Engineer: California Registered Geotechnical or Civil Engineer.
1.7  DESIGN CRITERIA

A. The work required herein relies substantially on CONTRACTOR-responsible means and
methods for performing permeation grouting. Augment and enhance the minimum design
criteria specified herein as required to meet the design and performance requirements
specified elsewhere in these specifications.

B. Confirm subsurface conditions where permeation grouting is indicated or specified by
advancing and logging at least one confirmation borehole at each location. Groundwater,
when encountered, is reported under an artesian conditions to within a few feet below
surface grade. Confirmation boring is not required when an existing or proposed logged,
boring are located within 10 feet from the permeation grout zone.

C. Contract Required Pre-excavation Permeation Grouting

1. Break-in and break-out locations at microtunnel pits and shafts where indicated. The
minimum dimensions of the grout zone shall be as shown or as specified; and

2. Continuous grout curtain wall enclosing the launching and receiving shafts to
minimize the groundwater inflow at the interface between the overlying soils and the
Stadium Conglomerate. The dimensions of the grout curtain wall shall be as
indicated.

3. Along the entire length of other underground crossings when groundwater is found
at the soils and Stadium Conglomerate interface and within the excavation profile.

D. Seepage of water through shaft break-in and break-out location for launching and receiving
of microtunnel boring machine (MTBM) - As specified in Section 02443.

E. Perform permeation grouting in areas specified in Part 1.1.A to the following criteria:
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1. Hole spacing: 5-ft (maximum; horizontal or vertical spacing)

2. Maximum injection pressure: 100 percent of the minimum vertical or horizontal in-
situ stresses;

3. Minimum design criteria based on injection into standard medium-dense Ottawa sand
(Ottawa 20-30):

a. Unconfined compressive strength: 50 to 100 psi
b. Maximum permeability: 1 x 10-° cm/sec
C. Gel time: Between 20 minutes and 50 minutes.

1.8 PRODUCT DELIVERY, STORAGE AND HANDLING

A.  Store chemical grouts and other materials to be used for ground treatment according to
manufacturer’'s recommendations and used in order received. Do not use materials beyond
expiration date.

B. Deliver sodium silicate in sealed containers or a certified tank truck, and accompanied by
the supplier's certificate of origin. Deliver reactant materials in sealed containers
accompanied by the supplier's certificate of origin.

C. Store chemicals in metal tanks, suitably protected from accidental discharge.
PART 2 - PRODUCTS
2.1 MATERIALS

A. General: Materials shall be non-toxic, non-corrosive, and non-flammable.

B.  Chemical Grout:

1. Design mix comprising a liquid base, reactant, water, accelerator, and other approved
admixtures as required.

2. Liquid Base: Sodium silicate with a specific gravity between 1.4 and 1.5, and a
silicate-to-soda ratio between 3.20 and 3.35.

3. Reactant: Organic base type which, when properly mixed with other grout compo-
nents, provides a permanent, irreversible gel with controllable gel times. The
resulting gels shall exhibit less than 15 percent syneresis in 30 days, and not exhibit
objectionable odors such as ammonia. Sodium bicarbonate, sodium aluminates and
other reactants that produce a temporary grout are prohibited.

4, Water: Potable and free of impurities affecting grout gelling characteristics and
strength development of the grouted soil.

5. Accelerator: Technical grade, water-soluble calcium chloride or other metal salt,
containing a minimum amount of insoluble materials.
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6.

Grout — Nontoxic and nonflammable during and after grouting.

C. Grout Pipe

1.

Provide re-groutable sleeve-port type PVC grout pipes with grout ports at maximum
2 feet centers covered by expandable rubber sleeves

D. Backfill Grout

1.

Use bentonite cement grout for backfilling all exploratory holes and PVC grout pipes
left in place. The 28-day compressive strength shall be 50 to 100 psi.

2.2 EQUIPMENT

A.  Chemical Grouting Equipment:

1.

General: Continuous mixing type, capable of supplying, proportioning, mixing and
pumping the grout of the type specified. Do not use batch-type systems.

2. Meters:

a. Equip plant with automatic, real-time display, positive displacement meters
that accurately measure and record the volume of each component pumped.
Locate meters at the injection point and in each material line ahead of mixer.

b. Meter accuracy shall be within 0.25 gpm, independent of fluid viscosity.

3. Pressure Gauge

a. Low maintenance diaphragm seal

b. Analog and digital pressure gauges

C. Unattended automatic monitoring. Provide low power data logger that can
read grouting pressure at up to 2 second intervals, wireless interface to a field
PC for real time display of grouting parameters including pressures, flow rates
and quantities

4, Storage tanks:

a. Of such capacity as to supply sufficient grouting materials to maintain
production for at least 1 day so as to not interrupt the work if chemical delivery
delays occur.

b. Provide preventive measures against accidental spillage of the grout products
into the environment.

5. Mixers and Pumps:
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a. Capable of developing at least 300 psi at pumping rates not to exceed 15

gpm.

b. Capable of varying the pumping rate while maintaining constant component
ratios.

C. Equip with piping or hoses of adequate capacity to carry the base grout and

reactant solutions separately to the point of mixing. Combine base grout and
reactant solutions using a'Y" fitting equipped with a check valve and a baffling
chamber. Provide a readily accessible sampling valve after the baffling
chamber. Equip lines with a water flushing connection or valve placed behind
the 'Y' to facilitate flushing the grout from the mixing line and baffle between
grouting sessions.

d. Equip with an automatic pressure shutoff device to protect against
overpressuring in the formation and in the equipment.

B. Real Time Monitoring Equipment: Provide operators, inspectors and engineers real time
display of key grouting parameters such as grouting pressures, pumping rate, flow and grout
takes so as to enhance the up to date performance of the grouting operation. The equipment
shall provide a permanent record for quality assurance, documented quantities, pressure
readings and terminating criteria.

C. Quality Control Equipment: Provide all equipment and materials required to perform quality
control sampling and testing as specified herein.

PART 3 - EXECUTION
3.1 GENERAL
A.  Abandon grout holes that are lost or damaged due to mechanical failure of the equipment,
inadequacy of grout supply, or improper injection procedure. Backfill such holes using
approved methods and replace.
3.2 PREPARATION
A.  Exploratory Soil Borings:
1. Perform in accordance with Section 02496 Part 3.1.

2. Locate a minimum 5 feet and a maximum of 10 feet outside the excavated width of
the MTBM alignment.

3. Backfill all exploratory borings prior to permeation grouting operation.
3.3 DRILLING
A. Adopt drilling techniques and of sufficient size and capacity to advance the grout pipe

installation to the required depth and reach in the Conglomerate. For horizontal grout pipe
installation, the borehole shall be cased during installation to prevent cave in.
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B.  Orient grout pipes as required to obtain the specified grout coverage between adjacent grout
pipes and to avoid obstructions.

C. Afterinstalling grout pipe, encase the sleeve-port grout pipes in a continuous brittle mortar
sheath. Use an internal double packer to inject grout at the required sleeve-port for both
rock and soil grouting.

34  GROUTING
A.  Chemical Grouting:

1. Conduct surface pressure test of Sleeve Port Grout Tube (SPGT) from manifold to
injection point to determine system pressure loss. The pressure measured shall be
used to estimate appropriate grouting pressures for production grouting.

2. Using double packers, inject chemical grout into the selected zones through alternate
ports in the sleeve pipes. Temporary high injection pressures not exceeding one
minute in duration will be permitted to crack open sleeve-ports.

3. Continue to inject grout until the specified refusal criteria have been met.
4, Repeat steps 2 and 3 for the remaining grout ports in the sleeve pipes.
B.  Monitoring:
1. Set up, field test, and verify the accuracy of the automatic grout monitoring
equipment.
2. Closely monitor the rate of grout take during grout injection. Ascertain the cause of

sudden drops in grout injection pressures following initial start-up pressure adjust-
ments. Continuously monitor adjacent paved and unpaved areas, storm drains and
other utilities for grout leakage. In the event that grout leaks are observed,
temporarily terminate injection and plug leaks before resuming grouting.

3. If excessive grout take is experienced that is not attributable to leakage, change
injection pressure, pumping rates, gel or setting times, or grout composition, subject
to the acceptance of the ENGINEER, to reduce grout use to acceptable levels.

3.5 CLEANUP AND SITE RESTORATION

A.  Backfill grout holes immediately upon acceptable completion of grouting at that hole.

B. Remove grout pipe to a depth of 2 feet below finished grade or surface. Grout pipe below 2
feet threshold shall be backfilled with grout. Restore utilities to the existing conditions.

C. Horizontal grout pipe can be left in place or to be removed by the MTBM excavation.

D. Restore street pavement and sidewalks in accordance with SSPWC (STANDARD
SPECIFICATIONS FOR PUBLIC WORKS CONSTRUCTION).

3.6 FIELD QUALITY CONTROL
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A. The CONTRACTOR shall design a field quality control program to demonstrate acceptable
improvements in the ground characteristics before and after grouting to determine its
effectiveness. The program shall include field or laboratory testing to be performed to verify
the presence, strengths and permeability of the grouted soil masses. The Contractor shall
perform additional grouting if any of the tested parameters are not in compliance with the
performance criteria described herein.

B. As a minimum, the program shall include the following items:

1. Equipment: Check plant meter(s) accuracy at least twice daily.
2. Laboratory tests:
a. Prepare 3 Ottawa sand samples for each 5,000 gallons of chemical grout

pumped and sample in accordance with ASTM D4219.

b. Obtain samples of grout used for chemical grouting for gel time checks at the
rate of one sample for every half-hour of pumping or for every 500 gallons of
grout, whichever is more frequent. Label gel samples and store until the
completion of the project.

3. Field Tests:

a. For break-in or breakout - Advance one (1) demonstration boring within the
grout zone from each pit or shaft location. Type of tests to be performed

(1) Visual: Verify the presence of grout by chemical method. Apply
Phenophalin to soil samples recovered by in-situ method at different
locations of the grout zone.

(2) Strength: Perform continuous SPT (Standard Penetration Test)
sampling and testing in the grouted zone. SPT less than 10 bpf shall
indicate an insufficient grouting operation.

(3) Permeability: Perform a rising or falling head tests in a minimum 3-
inch diameter bore hole extended two-third the full thickness of the
ground zone to determine the in-situ permeability. For horizontal grout
hole, estimate the field permeability by monitoring the groundwater
leakage through the borehole opening.

b. For grout curtain wall — Advance two (2) demonstration borings inside the
grout curtain wall at each shaft location and test for tightness of the enclosure.

(1) Leakage Test: Perform a rising head test in a minimum 3-inch
diameter cased bore hole advanced 1-ft into the Stadium
Conglomerate inside the grout curtain ring and test for rate of
groundwater re-charge. Estimated field permeability shall be less
than 10 cm/sec.

C. Exact locations of these borings are to be determined by the Engineer in the
field.
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*END OF SECTION**

Montezuma PPL/Mid-City Pipeline Ph2 and 70th-Alvarado to Saranac-Sidewalk 119 | Page
Attachment E - Technicals



SECTION 02441

CONTACT GROUTING

PART 1 -- GENERAL
1.1 SCOPE OF WORK

A. This section specifies requirements for designing, furnishing, and injecting contact grout for
applications as specified and as indicated.

1.2 RELATED SECTIONS
A. Section 02443 Microtunneling
1.3 REFERENCE CODES AND STANDARDS

A. Unless otherwise indicated, the current editions of the following specifications and
standards apply to the Work of this Section.

B. American Society for Testing and Materials (ASTM):
1. C31, Practice for Making and Curing Concrete Test Specimens in the Field

2. C39, Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens

3. C109, Standard Test Method for Compressive Strength of Hydraulic Cement Mortars
(using 2-inch or 50-mm cube specimens)

4. C144, Specification for Aggregate for Masonry Mortar
5.  C150, Specification for Portland Cement
6. C937, Standard Specification for Grout Fluidizer for Preplaced Aggregate Concrete
1.4 DEFINITIONS
A. See Section 02443.
1.5 DESIGN REQUIREMENTS
A. Water-cement ratio of the grout mix shall be expressed in cubic feet of water per cubic foot
of cement (94 pound bag). The water-cement ratio by volume shall be varied as needed to
fill the voids outside the jacking pipe. The range of water-cement ratios shall be between
1:1 and 2:1 by volume.
B. Grout shall consist of Portland cement, not more than 2 percent bentonite by weight of

cement, fluidizer as necessary, and water in the proportions specified herein or acceptable
to the ENGINEER. Sand may be added to the grout mix in instances of very high grout takes
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as approved by the ENGINEER, but in no case shall the grout mix contain less than six sacks
of cement per cubic yard of grout. The addition of sand may require the addition of water or
fluidizer to the grout mix.

1.6 SUBMITTALS

A. Work plan shall include contact grouting methods, equipment, procedure, sequence,
injection pressure and provisions for each applications:.

1.  Details of grout mix proportions, admixtures, including manufacturer’s literature, and
laboratory test data verifying the strength and set time of the proposed grout mix.

2. Design and layout of the contact grout port locations, if different from the lubrication
ports. State “the same” if the lubrication and grout ports are the same.

3. Injection pressure calculations denoting maximum injection pressure and factor of
safety.

4. Daily logs listing by grout port, volume pumped, maximum pressure, grout mixture
proportions, and crew.

5. MSDS for all materials.

6. Notify the ENGINEER at least one working day in advance of starting contact grouting
operations.

7. Shop drawing of one-way grout injection or lubrication valve.
8.  Grout strength test results within one working day after each test.
1.7 QUALITY ASSURANCE

A. Make four samples of each proposed grout mix and determine 24-hour, 7-day, and 28-day
strengths in accordance with ASTM C39 or C109.

B. Grout Strength Tests:

1. Prepare and test samples for 24-hour, 7-day, and 28-day compressive strength tests
according to ASTM C39 for cylinders or ASTM C109 for cubes, except as otherwise
specified herein.

2. Grout samples shall be taken from the nozzle of the grout injection line. Provide at
least one set of four (4) samples for each 100 cubic feet of grout injected, but not less
than one set from each batch.

3. Grout shall have a minimum unconfined compressive strength of 100 pounds per
square inch (psi) in 24 hours, 500 psi in 7 days, and 2,000 psi in 28 days.

C. CONTRACTOR’s engineer shall be a Professional Engineer licensed by the State of
California and shall have experience performing similar contact grouting calculations.
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D. Certificate, dated within the last six months, from an independent laboratory that the
calibration gauge is accurate to 1 psi.

E. Volumetric meters shall be calibrated in cubic feet to the nearest 0.1 of a cubic foot.

PART 2 -- PRODUCTS

2.1 MATERIALS
A. Cement: Cement shall be Type V Portland cement conforming to ASTM C150.

B. Bentonite: Bentonite shall be a commercially processed powdered bentonite, Wyoming type,
such as Imacco-gel, Black Hills, or equal.

C. Sand: Sand to conform to ASTM C144; except:
1. Fineness modulus: Between 1.5 and 2.0 and

2. The following grading requirements:

Sieve Sizes Percentage Passing by Weight
No.8 100
No. 16 95 - 100
No. 30 60 - 85
No. 50 20-50
No. 100 10 - 30
No. 200 0-5

D. Fluidizer: Fluidizers shall hold the solid constituents of the grout in colloidal suspension, be
compatible with the cement and water used in the grouting work, contain an expansive
shrinkage compensator, and comply with the requirements of ASTM C937. Submit product
literature and data for acceptance, if planned to be used.

E. Water: Water shall be potable.

2.2 EQUIPMENT
A. Equipment for mixing and injecting grout shall be adequate to mix and agitate the grout to a

uniform consistency and force it into the grout port in a continuous flow at the desired
pressure.

B. The grouting equipment shall be provided with:
1. A volumetric meter at the point of injection.

2. One-way valves.
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3. Two pressure gauges shall be provided, one at the grout pump and one at the grout
port.

4.  Grouting hoses shall have an inside diameter not less than 1.5 inches or greater than
2 inches and capable of withstanding the maximum water and grout pressures to be
used with adequate factors of safety.

5. Injection system with a grout re-circulation hose.

6. A pump that provides constant pressure at variable delivery volumes.

PART 3 -- EXECUTION

3.1 GENERAL

A. Commence contact grouting promptly within 24 hours following completion of the
microtunneling drive.

B. Inject grout through the grout injection or lubrication valves in such a manner as to completely
fill all voids outside the steel casing.

C. Grout pressure shall be monitored, controlled, and recorded so as to avoid damaging the
pipe, and to avoid movement of the surrounding ground or improvements.

D. A hookup shall be made to every grout or lubrication port.

E. Re-circulate grout mixes when any new mix is batched or after adding water, fluidizer, or
sand to mix. Re-circulate mix for sufficient time so grout is consistent with batch prior to
pumping grout into grout hole.

3.2 INJECTION OF GROUT

A. All materials shall be free of lumps when put into the mixer and the grout mix shall be
constantly agitated. Grout shall flow unimpeded.

B. Grout not injected 90 minutes after mixing shall not be used for contact grouting.

C. Grouting shall progress sequentially in a constant up gradient direction from one grout port
to the next grout port in the sequence indicated in the approved submittals.

D. Contact grouting pressure at the injection point shall not be more than 0.6 psi per foot depth
of soil overburden or maximum 15 psi, unless otherwise proposed by the CONTRACTOR,
with the ENGINEER’s concurrence.

E. Grouting shall be considered completed when less than 1.0 cubic foot of grout of the
accepted mix and consistency can be pumped in 5 minutes under the submitted maximum
injection pressure, or grout flows from the shaft or portal at the same rate as it is pump.

F.  Grout lines shall be flushed with water upon the completion of grouting or the end of shift,
whichever occurs first. Flushed grout shall not be injected into the annular space.
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G. All ports shall be plugged after grouting has been completed and grout has set.
3.3 FIELD QUALITY CONTROL

A. Equipment for mixing and injecting grout shall be adequate to mix and agitate the grout to a
uniform consistency and force it into the grout port in a continuous flow at the desired
pressure.

B. Grout shall be mixed to a uniform consistency and agitated until used or disposed.

C. The accuracy of the pressure gauges shall be checked at the start of each shift with an
accurately calibrated pressure gauge.

D. Measure and record contact grout mix proportion, injection pressure and quantities to
sufficient accuracy so as to prevent excessively high pressure to cause an inadvertent return
or heave.

3.4 CLEAN UP

A. Clean grout from inside the jacking pipe and remove and properly dispose of all waste
grout at the earlier of the end of each shift or the completion of grouting. Check making
sure all protrusion into the steel casing shall be removed to avoid interference with the
subsequent carrier pipe installation.

* *END OF SECTION* *
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SECTION 02443
MICROTUNNELING

PART 1 -- GENERAL

1.1 SCOPE OF WORK

A. This Section specifies minimum design and performance requirements for the construction
of the Mid City pipeline at the I-8 crossing by two-pass microtunneling method, where a steel
casing pipe will be installed first and the final carrier pipe to be inserted later. This section
covers the requirements for microtunneling; whereas additional requirements for the
installation of and backfill around the carrier pipe are specified in Section 02445.

B. Locations, excavation and support requirements for the launching and receiving pits/shafts
are specified in Section 02160. Location, dimensions and layout of each pit/shaft are shown
on the Drawings are for Contractor information only, and can be modified per Contractor
discretion.

C. Security guard is required at launch pit where Denny’s is located. See hours of operation in
working hours section and below:

1. Mondays through Fridays

a. 11:30am — 1:30pm and 5:00pm — 7:00pm

D. Conform to latest Caltrans Chapter 600 — Ultility Permits, Subtitle 603 “Utility Types and
Installation Requirements”; in particularly, Subtitle 603.6A “Trenchless Technologies”; and
Subtitle 603.6A-3 “Microtunneling” requirements.

E. This section of the specification is also applicable if the use of microtunneling method is
selected for any other underground crossings.

F. Delete SSWPC Part 306-8 in its entirety.
1.2 RELATED NON-SSPWC SECTIONS
A.  Section 02441 Contact Grouting
B.  Section 02445 Installation of Carrier Pipe in Steel Casing

C. Section 02496 Geotechnical Instrumentation

1.3 REFERENCE CODES AND STANDARDS

A. Unless otherwise indicated, the current editions of the following specifications and standards
apply to the Work of this Section.

B.  American Society for Testing and Materials (ASTM):

1. A139, Standard Specification for Electric-Fusion (Arc)-Welded Steel Pipe (NPS 4 and
Over)
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2. D2487, Standard Practice for Classification of Soils for Engineering Purposes (Unified
Soil Classification System).

3. D6910, Standard Test Method for Marsh Funnel Viscosity of Clay Construction Slurries

C. American Petroleum Institute (API): 2B, Specification for the Fabrication of Structural Steel
Pipe.

D. NSF/American National Standards Institute (ANSI) Standard 60, Drinking Water Treatment
Chemicals.

E. Occupational Safety and Health Administration (OSHA) Regulations and Standards for
Underground Construction: 29 CFR Part 1926

F. Cal/OSHA: State of California Administrative Code, Title 8

G. "Greenbook", Standard Specifications for Public Works Construction (SSPWC), and per
latest revisions by City of San Diego’ White Book.

H. Caltrans Encroachment Permits, "Guidelines and Specifications for Trenchless Technology
Projects" (Please refer to Appendix J)

American Society of Civil Engineers (ASCE) — Standard Design and Construction Guidelines
for Microtunneling (Draft), February 24, 2014

J. 46 CFR Chapter |, 54.01-17 - Pressure Vessel Human Occupancy (PVHO).
K. 29 CFR Chapter XVII, 1926.803 - Compressed Air.

L. American Society of Mechanical Engineer, PVHO-1, Safety Standard for Pressure Vessels
for Human Occupancy

M.  American Society of Mechanical Engineer, PVHO-2, Safety Standard for Pressure Vessels
for Human Occupancy: In-Service Guidelines for PVHO Acrylic Windows

1.4 DEFINITIONS
A. General:

1. Annular Space: The gap calculated by the radial distance between the outside radius
of the jacking pipe and the excavated radius of the outermost gauge cutter.

2.  Boulder Volume Ratio (BVR): Volume of boulders sized (larger than 12-inch in principle
dimension) clasts as a percentage of the total muck volume

3.  Carrier Pipe: The final product pipe for conveyance of water.
4. Casing Pipe: A jacking pipe, made of steel, used to support a tunnel and within which

the carrier pipe is later constructed. The casing pipe provides initial ground support
and transfers the forward thrust of the jacks through the pipe string to the face.

Montezuma PPL/Mid-City Pipeline Ph2 and 70th-Alvarado to Saranac-Sidewalk 126 | Page
Attachment E - Technicals



5. Cobbles Volume Ratio (CVR): Volume of cobbles sized (between 3-inch and 12-inch
in principle dimension) clasts as a percentage of the total muck volume

6. Compression Ring/Packer: A ring fitted between the end bearing area of the carrier
pipe joint to help distribute the jacking forces more uniformly over the entire bearing
surface. The compression ring compensates for steering, misalignment, and pipe end
irregularities during the jacking process. Compression rings are also referred to as
packers. Compression rings are not used with steel casing pipe.

7.  Contact Grouting: Grouting outside of the jacking pipe to fill voids and assure that
intimate contact for load transfer between the jacking pipe and the native host material
has been achieved.

8. Controls: Part of the microtunneling control system that synchronizes excavation,
pressure balance, removal of excavated material, and jacking of pipe to balance
forward movement with the removal of excavated materials so that ground settlement
or heave is minimized or eliminated.

9. Cutterhead: Any rotating tool or system of tools that excavates materials.

10. Cutterhead Opening Ratio (COR): Percentage of open area on the cutterhead in
relationship with the total excavated cross sectional area.

11. Earth Pressure Balance Machine: Type of microtunneling or tunneling machine in
which the excavated material at the face is controlled to provide the counter balancing
earth pressure to minimize or eliminate heave and subsidence. The counter balancing
force is typically maintained between the active and passive earth pressures.

12. Emergency Recovery Shaft: A vertical excavation required for the removal of an
obstruction or for removal or repair of the trenchless construction equipment. The
location of an emergency shaft is determined by construction necessity and will not
have permanent civil structures constructed in the shaft.

13. Face: The location where excavation is taking place.
14. Hook up — Connection to a single lubricant or grout port along the jacking pipe.

15. Hyperbaric Intervention — Hyperbaric intervention is to prepare a pressurized
atmosphere (with breathable compressed air) at the MTBM excavation chamber where
compressed air is used as a mean of ground support, and to allow man entry inside
where maintenance tasks can be performed.

16. Inadvertent Return: The loss of drilling fluid, including slurry and lubrication, from the
slurry or lubrication system. An inadvertent return occurs with fluids reaching the
ground surface, a body of water, or a utility. A common form of inadvertent return,
where the fluid reaches the surface or waterway, is commonly called a “Frac-out.”

17. Intermediate Jacking Station(s) (IJS): A fabricated steel cylinder fitted with hydraulic
jacks, which is incorporated into a pipeline between two jacked pipe segments. Its
function is to provide additional thrust to overcome resistive skin friction of the MTBM
and pipeline and to distribute the jacking forces over the pipe string on long drives.
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18. Jacking Frame: A structural component, fitted with hydraulic cylinders that is used to
push the MTBM and casing pipe into the ground. The jacking frame distributes the
thrust load to the casing pipe and the reaction load to the shaft wall or thrust block.

19. Jacking Pipe: A specialty pipe that is engineered and manufactured with a smooth
outer wall and watertight joints. The pipe is specifically designed to be jacked through
the ground. The jacking pipe is either a casing pipe or a carrier pipe.

20. Jacking/Launching/Entrance Shaft/Pit: A vertical excavation from which trenchless
technology equipment and pipe are launched and driven.

21. Jacking Shield: A fabricated steel cylinder from within which tunnel excavation is
performed.

22. Laser: A device commonly incorporated into the navigation system used to maintain
alignment and grade during tunnel construction.

23. Lubricant (Lubrication): A fluid, normally water with bentonite and/or polymers suitable
for the particular ground conditions, used on the exterior of the jacking pipe to fill the
annular space to reduce skin friction.

24. Lubrication Port: A port located in a jacking pipe segment, fitted with a one-way valve,
for injection of lubrication material into the annular space. After microtunneling
installation of the jacking pipe, lubrication ports are used for contact grouting if required.

25. Maximum Allowable Jacking Force: The largest jacking load that the jacking pipe can
accept allowing for an appropriate factor of safety.

26. Maximum Anticipated Jacking Force: The largest theoretical jacking force required to
advance the pipe string and MTBM from one location to another.

27. Microtunneling: A remote controlled and guided pipe-jacking process that provides
balancing of the earth pressure in addition to applying hydrostatic counterbalancing
pressure to the face. The pipe string provides continuous support to tunnel.

28. Microtunnel Boring Machine (MTBM): A remote controlled, steerable, instrumentation
guided tunnel boring machine consisting of an articulated boring machine shield and a
rotating cutter head. Excavated muck is removed by slurry. Personnel entry into the
MTBM is not required for the routine operation of the MTBM.

29. “N” Value: Penetration resistance as measured from the standard penetration test
(SPT). The SPT consists of counting the number of blows of a 140-pound hammer
freely falling 30 inches while driving a 2-inch outside diameter (OD) split-spoon sampler
a minimum of 18 inches into the soil. The number of blows is recorded for each 6
inches of penetration for an 18-inch drive. The first 6 inches of penetration are
discounted and the number of hammer blows required to drive the sample over the 6
to 18-inch range of sampler penetration is the standard penetration resistance or “N”
value. Low “N” value is defined herein with SPT equals 5 or below.

30. Navigation System: System that locates and records the actual, real time position of
the MTBM relative to the design location. The navigation system shall be capable to
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maintain the line and grade tolerances as specified along the complete jacking distance
required.

31. Obstruction: Obstruction is an object not expected to be encountered and located fully
or partially in the direct path of the MTBM that meets all requirements specified in this
Section, thereby preventing the forward movement of the MTBM after all diligent efforts
to advance the MTBM have failed due to one of the following:

a. Hard clast (boulder) with a principal dimension greater than 1/3 of the excavated
MTBM diameter, or

b. More than two (2) minimum 16-inch diameter boulders with an unconfined
compressive strength (UCS) greater than 70,000 psi; or

c. Hard, cemented sandy matrix with a thickness greater than 2-ft at the face of the
MTBM with an unconfined compressive strength (UCS) greater than 16,000 psi
or

d. Large tree trunk, timber or woods debris in the excavated muck that completely
block the MTBM slurry removal system or

e. Excavated muck consists of a mixture of gravel, cobbles and boulders debris,
with CVR + BVR ratio above the baseline percentage described herein, being
collected in the MTBM chamber stalling the rotation of the MTBM cutterhead.

32. Overcut: The radial distance between the excavated perimeter of the outermost gauge
cutter and the outside radius of the MTBM.

33. Pipe Jacking: Construction of a pipeline by hydraulically jacking consecutive sections
of jacking pipe through the ground behind a shield

34. Pipe String: The succession of joined individual pipes being used to advance the
excavation equipment and support the tunnel.

35. Pit: A vertical opening where the depth of the excavation is less than the long
dimensions of the excavation. The word “pit” and “shaft” are used interchangeably in
this specification.

36. Principal Dimension: The largest of an object's three mutually orthogonal
measurements.

37. Receiving/Exit Shaft/Pit: A vertical excavation from which trenchless technology
equipment is received and removed.

38. Shaft: A vertical opening where the depth of the excavation is more than the long
dimensions of the excavation. The word “pit” and “shaft” are used interchangeably in
this specification.

39. Slurry: A water/bentonite/polymer fluid which is used for the transportation of
excavated materials and to balance the naturally occurring hydrostatic pressure during
microtunneling. Slurry is a fluid designed with specific engineering properties including
density, viscosity, and gel strength.
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40. Slurry Chamber: An area/chamber located behind the cutter head of a slurry
microtunneling machine where excavated material is mixed with slurry in the chamber
and transported to the surface by pumping.

41. Slurry Line: A series of hoses or pipes that transports spoils and slurry from the face
of a slurry Microtunneling machine to the surface.

42. Slurry Pressure Balance: An operational mode of the microtunneling system which
uses a slurry fluid to balance ground and water pressures at the face of the tunnel and
improve face stability.

43. Slurry Separation: A process where excavated material is separated from slurry so
that the slurry may be reused.

44. Specials: The pipe sections immediately ahead of and behind an IJS that have been
specifically manufactured to physically accommodate the IJS.

45. Spoil(s): Excavated material.

46. Sump Pump: A pump placed in a shallow well used to collect and remove water
incidental to the construction process, shaft leakage, and to prevent the excavation
equipment from flooding.

47. Thrust Block: An engineered structure located between the jacking frame and the shaft
wall which distributes the jacking force developed by the hydraulic jacking frame over
a large surface area.

48. Thrust Ring: A fabricated ring that is mounted on the face of the jacking frame. It is
intended to transfer the jacking load from the jacking frame to the thrust bearing area
of the jacking pipe.

49. Trenchless Technology Equipment: Equipment used to install the pipe from the point
of origin to the destination without the use of an open trench cut.
50. Trigger Level: Action level or maximum allowable level for movement.

51. Water Jetting: Cleansing mechanism of the cutterhead where high-pressure water is
sprayed from nozzles in the cutterhead to help remove soils classified as clays per
ASTM D2487

1.5 DESIGN REQUIREMENTS

Permits

1. Design the shoring and temporary support systems satisfying all permit conditions.
B. Cal-OSHA Classification

1. The City has obtained from Cal/OSHA an underground classification as “Potential
Gassy” for the underground work to be performed under this section:

a.  All access shaft excavation; and
b.  All trenchless excavation with an excavated diameter 30 inches or larger.

Refer to Cal-OSHA permit conditions described in Appendix P.
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2. All underground equipment shall confirm with Class | Division 2 as defined by OSHA
Standards, 29 CFR Part 1926, Subpart K, unless more stringent requirements are
imposed by Cal/OSHA.

C. Jacking Systems:

1.  The installed jacking system capacity, including the use of intermediate jacking stations
when applicable, shall exceed the maximum anticipated jacking force by at least 30
percent.

2. Intermediate jacking stations (1JS) shall be designed and capable of withstanding the
maximum anticipated jacking force with a minimum factor of safety of 2.0. Fully
assembled intermediate jacking stations and two pipe specials for each IJS shall be
required and mobilized on site for each microtunneling drive prior to commencing the
drive if any one of the following conditions is met:

a. When the maximum anticipated jacking force exceeds 80 percent of the
maximum allowable jacking force of the jacking pipe.

b.  When the main jacks do not exceed the maximum anticipated jacking force by at
least 30 percent.

c.  Minimum Requirements
i) Provide at least two (2) IJS for the anticipated jacking distance across 1-8
i) Stroke distance = 24 inches minimum

d. The Intermediate jacking stations shall be collapsible at the end of the jacking
operation to allow closure of the casing pipe specials for the formation of the
watertight joint.

D. Slurry:

1. The CONTRACTOR shall not use water-soil only as the drilling fluid that relies on
natural fines generated during the MTBM excavation to form the slurry. Include use of
polymer, bentonite and/or additives to provide a minimum viscosity of 55 second per
quart per ASTM D6910.

2. Design the slurry system to facilitate the flow of excavated mucks from the heading to
the separation system, to reduce the cutting torque and the wear and tear of the
equipment.

3.  Design the slurry system to handle the use of polymer and/or bentonite additive in the
slurry that is applicable for the ground and groundwater conditions.

E. Lubrication Systems: Lubrication shall be injected continuously and automatically at the tail
of the MTBM and at regular spacing along the entire pipe string during the tunneling
operation to ensure a complete distribution of lubricant coating the jacking pipe.

1. Lubrication ports shall be installed at a maximum spacing of 10 feet and positioned at
12 o’clock, 4 o’clock, and 8 o’clock along the entire length of the pipe string.
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2.  Injection pressure and quantity of material to be discharged through each of the
lubrication port shall be independently controlled and monitored by the MTBM operator.

3.  Lubrication and contact grout ports and plugs shall be designed for

a. Maximum injection pressures during construction;
b. Maximum groundwater pressure summarized in the Geotechnical Report.
C. Maximum operating internal pressure of the carrier pipe at the crossing.

F.  Gas Monitoring

1. Perform gas monitoring and testing per Cal-OSHA requirements prior to any man entry
activities inside the MTBM tunnel.

G. Entrance and Exit Seals

1. Perform ground treatment at break in and break out zones as indicated and as specified
herein.

2.  Seals shall be capable of resisting external hydrostatic pressure plus the full pressure
exerted by the slurry and lubricant systems of the microtunneling equipment. External
hydrostatic pressure shall be based on the design groundwater table indicated in the
Geotechnical Report.

3. Use entrance and exit seals that are specially made for the excavated dimensions of
the MTBM. Provide adequate adjustments for machine misalignment.

4. Mount exit seal in the receiving shaft only after the Contractor can verify by field
measurement the actual position of the in coming MTBM equipment.

5.  To control water leakage through the seal assemblies:

a Use inflatable seal.
b. Use fast setting grout to stop any remaining leakage
C. Use lubricant injection nozzles mounted on the seals

1.6 PROJECT BASELINE CONDITIONS

The tunneling conditions described herein represent the subsurface conditions and ground
behavior based on the construction means and methods anticipated. These conditions are
established by considering available geologic and geotechnical data, together with past
construction experience and anticipated construction methods, interpretation of the data
obtained from various sources, including: geologic maps; hollow stem auger, rotary, sonic
core and large diameter borings; other borings conducted for nearby projects; geophysical
surveys; and in-situ and laboratory tests, as well as the consideration of information from
previous construction projects completed locally in similar geologic conditions.

While actual conditions encountered in the field are expected to be within the range of
conditions described, the locations where specific ground and groundwater conditions are
encountered may vary. The ground behavior will also depend on the construction sequence
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and methods employed, as well as the Contractor's equipment, experience and
workmanship. The baseline conditions described herein assumes that the construction
methods and level of workmanship will be consistent with those that can reasonably be
expected from an experienced and qualified contractor.

A. Tunnel horizon crossing the |-8 freeway is anticipated to encounter the Stadium
Conglomerate along its entire length. Confirm the top of conglomerate with additional logged
borings to be completed per Section 02496 Part 3.1 requirements.

B. The Stadium Conglomerate generally consists of yellow-brown, brown and orange brown,
massive cobble conglomerate with hard, rounded clasts in a predominantly sandy matrix.
The clasts are generally 4 to 6 inches in diameter, with some clasts up to 16 inches in
maximum principal dimension.  For baseline conditions, the average unconfined
compressive strength of the clasts shall be assumed to be 29,000 psi, with 2 isolated 16-
inch diameter boulders with compressive strength up to 70,000 psi.

C. The matrix in between the clasts consists of slightly clayey and/or silty fine to medium sand
matrix. There are occasional interbedded lenses of sandstone in the cobble conglomerate.
The sandstone interbeds are not laterally continuous and tend to consist of unpredictable,
roughly horizon lenses of sandstone. The consistency of the sandy matrix varies from friable
(running) to very strongly cemented (with carbonate cement).

D. The presence of sandstone interbeds and their strength cannot be predicted and are subject
to changes vertically and laterally. For baseline conditions, the average unconfined
compressive strength of the sandy matrix shall be assumed to vary from 150 psi to 16,000
psi, average 5,000 psi (from testing data available from other projects in the area).

E. When the conglomerate matrix is very weak, cobble and boulder clasts are not firmly held in
place by the matrix and it is expected that the clasts will fall from the tunnel roof, sidewalls
and face if not support. The MTBM cutterhead shall be designed with minimum openings
and sufficient torque to allow proper breakage of the clasts into smaller pieces at the front of
the machine before removal by the slurry system inside the slurry chamber. When the
conglomerate matrix is very strong, the MTBM shall be designed with sufficient forward thrust
capacity to break up the formation.

F. For baseline conditions, the Contractor shall assume the following (taken from graduation
curves taken on Mid City project and other projects in the area)

1. Principal clast size dimensions and distributions
o] 3" - 6" material - 12% of volume
o] 6" to 12" material - 8% of volume
o] >12" material - 1% of volume
o] Maximum 16"

2. Cobbles and Boulders Volume:
o] Boulder Volume Ration (BVR) = 1 percent; and
o] Cobbles Volume Ratio (CVR) = 20 percent

3. Swell Ratio for Excavated Tunnel Muck - 140 percent of the bank volume
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G. Groundwater is perched in the alluvial soils at the interface with the Stadium Conglomerate
which is possibly associated with a previously existing tributary canyon of Alvarado Creek.
The perched groundwater elevations are subject to fluctuation due to variations in water
infiltration from City of San Diego’s Lake Murray water reservoir (immediate to the north of
the project site), irrigation, precipitation, leaking pipe, etc. In addition, as reported in the
project “Monitoring Well Installation and Groundwater Sampling” report, the static
groundwater elevation in Well MW-1 is approximately 3 to 4 feet below the ground surface
because of the confined conditions of the aquifer.

H. From geotechnical studies for other project in the area, groundwater seepage in Stadium
Conglomerate is also known to be presented. Based on limited pump test data from other
projects, horizontal permeability was determined to be 2 x 106 to 2 x 10-5 cm/sec. However,
heavy inflows were reported occasionally.

1.7 PERFORMANCE REQUIREMENTS
Launching and receiving of MTBM:

1.  Stabilize ground so that no more than 3.0 cubic feet of ground enters the shaft at the
break-in and break-out locations.

2. Groundwater entering the shaft break-in and break-out locations shall not exceed 5.0
gallons per minute (gpm).

3. Prevent MTBM deviating from acceptable line and grade during launching.
4. Maintain satisfactory performance against ground heaving and/or settlement.
B. MTBM Operation
1. During MTBM operation and shutdown, the face pressure at the heading shall be
maintained a minimum of 3 psi above the existing perched or groundwater table and
the active earth pressure at the invert of the proposed tunnel.
C. Line and grade:

1. The construction tolerances of the MTBM and the directly jacked casing pipes shall be

a. Horizontal Alignment — within 0.025 percent of the total drive distance and not
more than 3 inchers; and

b. Vertical Alignment — within 0.015 percent of the total drive distance and not
more than 2 inches.

C. No ponding of water or reversed grade shall be permitted between shafts.

2. When the excavation is off line or grade, return to the design line and/or grade over the
remaining portion of the drive and at a rate of not more than

a. 1inch per 25 feet

b. Maximum allowable angular displacement at the casing and carrier pipe joints.
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3.  Casing pipe shall be constructed to permit carrier pipe installation in conformance with

Section 02445.

D. Settlement or Heave: Limit settlement or heave to below the Action Levels indicated in Table

1:

Table 1 — Trigger Levels for Settlement or Heave

Facility

Action Level
(inch)

Maximum
Allowable Level
(inch)

Notes

For MPBX bottom sensors

(located within 5-ft above the excavated MTBM profile)

Crossing

0.25

0.5

Applicable to all MPBX(s) located along
the MTBM alignment

For MPBX top sensor, Borros anchors, road prisms and other surface or near surface
settlement monitoring points

Applicable to near surface

All Locations 0.1 0.25 instruments and all surface mounted
surveying markers or scanning

Per Utility Monitoring Plates
Utilities 0.25 0.5 At all crossings
E. Groundwater Leakage:
1.  Casing Pipe:
a. Less than 10 gpm total inflow between launching and receiving shafts; and
b Less than 1 gpm at any isolated or joint locations.

2. Carrier Pipe: No leakage is allowed.

F.  Surveying:

1. Establish control points sufficiently far from any tunneling and construction operation
not to be affected by ground movement or damaged.

2. The accuracy of the horizontal coordinates and elevation for each survey point shall be

0.01 foot.
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3. Caltrans and/or Cities will perform surface/pavement scanning and/or surveying pre-
during and post construction at their discretion. Copies of the pavement survey notes
shall be provided to the Contractor upon request.

G. Tunnel Navigation System:- Use a remotely controlled navigation system designed for an
operational distance greater than the drive in which the proposed system will be used with
sufficient accuracy to maintain the MTBM drive within the tolerances specified herein.

H. Slurry System - Stadium Conglomerate is consisted of high percentages of cobbles and
gravel materials. Design the slurry system to successfully stabilize the excavated face by
forming “filter cake” and to adequately lubricate, transport and remove the excavated
material from the heading to the disposal facilities.

l. Lubrication: Monitor the lubricant mix proportion and automatically record the injection
pressure and quantities for each hookup to sufficient accuracy so as to completely fill the
annular space and to prevent an inadvertent return.

J. Access to MTBM cutterhead

1. Free Air— During the course of the tunneling operation, access to the working chamber
behind the cutterhead will be required for inspection, regular maintenance and
replacement of cutting tools. Access under free air shall only be performed when
groundwater seepage is less than 2 gpm and the excavated face at the heading
remains stable and exhibits at least four (4) hours of standup time.

2. Hyperbaric Intervention — When the ground exhibits excessive groundwater inflows,
any type of raveling or running ground conditions, free air entrance shall not be
performed. Design, modify, procure, fabricate and implement safe hyperbaric
intervention practices per the requirements of the latest Pressure Vessel for Human
Occupancy (PVHO-1 or 2), Federal and Cal-OSHA regulations. Hyperbaric
intervention shall only be performed by qualified individuals and company only.

3. Use of emergency shaft excavated from the ground surface for access to the MTBM
cutterhead shall not be acceptable.

1.8 QUALITY ASSURANCE
A. Qualifications

1. Microtunneling Contractor: Possess a valid California Contractor’'s Class “A” license
and experience in the installation of pipelines using microtunneling as the method of
installation. Experience requirements are the construction and completion of pipeline
projects in bedrock, each with a minimum of 800 L.F. of installed pipe minimum 72-inch
in finished diameter using microtunneling as the method of installation.

2. Superintendent:  The project superintendent shall have tunneling/pipe jacking
experience and shall have managed microtunneling projects, each with a minimum
drive length of 800 feet, in similar ground conditions with similar equipment.

3. Operator: The microtunneling MTBM operator(s) shall have experience in the
installation of pipelines using microtunneling as the method of installation. The MTBM
operator shall have successfully completed a pipeline project in bedrock with a
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minimum of 800 L.F. of installed 72-inch in finished diameter using microtunneling as
the method of installation.

4.  Microtunneling engineer shall be a Professional Civil or Structural Engineer licensed in
the State of California. Experience shall include performing microtunneling and jacking
pipe design calculations.

5.  Surveyor shall be a Professional Surveyor licensed in the State of California with
experience in underground surveying, including the use of the proposed tunnel
navigation system described herein. Other experiences shall include the transfer of
points and line from the surface to below ground surface and to perform alignment
survey inside tunnels within the last five years for at least three projects.

6. Hyperbaric Intervention Team — Where applicable, company/subcontractor providing
hyperbaric intervention support shall have experience in performing compressed air
entry activities under similar ground/groundwater conditions to the tunneling
construction community. Supervisory personnel and intervention team members to be
assigned shall have project experience performing similar tasks to be anticipated on
the project. These tasks shall include inspection, replacement of cutting tools, removal
of obstructions, machine maintenance and/or repairs performed inside the MTBM
working chamber.

B. Caltrans Special Requirements

1. Contractor is responsible to comply with Caltrans submittal requirements and
encroachment permit guidelines and specifications. Please refer to Appendix J.

2. “Double Permit (DP)” a ground surface/subsurface settlement monitoring plan. The
monitoring plan shall be submitted to Caltrans for review.

3. Copies of all "Materials' Certification of Compliance" (Steel Pipe, and other materials
utilized within State R/W) shall be provided to the Departments' Representative to be
included within the Encroachment Permit File, for the segments installed within State
R/W. The “Notice of Materials to be used” (Form CEM-3101), is required listing all
materials to be used or placed within State R/W in respect to this project. (i.e.,
encasement & carrier pipe type, backfill, etc.)

C. Jacking pipe information
1. Jacking pipe capacity calculations shall be stamped and signed by the Microtunneling
engineer. Calculations shall indicate the maximum theoretical and allowable

capacities.

2. Working drawing showing dimensions of the proposed jacking pipe and IJS specials to
calculate jacking capacity and specifically identify the factor of safety.

3.  Working drawing showing detail design of the watertight joint of the jacking pipe and
the IJS system.

4.  Working drawings showing detail designs and layout of the lubrication and contact
grout ports, and plugs.
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5.  Jacking force calculations shall specifically identify source of equation, normal effective
stress, sources of friction factor, adhesion factor, use of lubrication, and the factor of
safety. Equation and factors shall be from a widely accepted industry source
acceptable to the ENGINEER.

6. CONTRACTOR shall determine the maximum anticipated construction loads, including
jacking forces and handling stresses, proposed IJS locations, and ensure that the
anticipated loads are implemented in the manufacturer’'s design of the jacking pipe,
subject to the ENGINEER’s review.

7. Manufacturer's written recommendations for repairs for joint failures and side wall
failure of the casing pipe to comply with the structural and leakage requirements.

D. Progress reports: Prepare daily for each work shift and for the microtunneling drive. Each
jacking report shall include:

Project Name

Date

Printed name of operator and signature.

Number of each pipe installed and length of pipe.
Pipe Stationing

Start and end time for each pipe joint.

Positions of IJS in the installed pipeline.

© N o gk~ 0w Db~

Start and finish times for each crew each day.

9.  Field testing results of slurry and lubricant

10. Recorded MTBM data as required herein.

11. CONTRACTOR’s interpretation of the recorded data.

12. Lubrication log as required herein.

13. Loss of slurry and./or volume of addition fresh slurry into the system
14. Obstructions, when encountered.

15. Gas Monitoring Log (for man entry activities)

16. Any unusual observations made in the field.

17. Daily output or printout from the tunnel navigation system and auto data recording (Iltem
E) systems including machine locations, operational parameters monitored, measured,
and recorded to demonstrate progress.

18. Muck volume per jacking pipe and daily total muck quantity
19. Jacking report (Item E) — weekly

E. Use an automated data recording system for the microtunneling system supplied. It shall be
operated for the duration of the project and the records provided to the ENGINEER in a
format acceptable to the ENGINEER. All parameters capable of being recorded by the
microtunneling system shall be recorded at a maximum interval of 12 inches of MTBM
advancement or every minute during tunneling, whichever comes first. During a stoppage,
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jacking force and face or earth pressure shall be recorded at least daily unless otherwise
approved by the ENGINEER.

Date and time

Stationing, position and deviations of the MTBM in relation to design line and grade.
Pitch, roll, yaw and drift of the MTBM

Maximum jacking force and strokes exerted by each of the main jacks and each IJS.
Position, pressure and jacking forces of each of steering jacks.

Cutterhead torque and RPM of the cutter wheel

Earth pressure measured closest to the face of the MTBM

Inlet and outlet slurry quantities and pressures.
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Velocity and volume of slurry per time unit, including percentage of slurry volume
bypassed through the system.

10. Jacking rate and total distance jacked.

11.  Water jetting operating parameters including position of valves, maximum pressure,
volume, and operating duration

F. Provide a separate jacking report prepared by hand to supplement information on the
automated data recording system. Jacking report shall include three recording points of
measurements for each pipe segment up to and including 10 feet long. The first recording
point shall be within one foot of the start, second recording point shall be near the midpoint,
and third recording point shall be within one foot of the end. For pipe segments longer than
10 feet add one recording point at the midpoint between the first and second recording points
and add one recording point at the midpoint between the second and third recording points
for a total of five recording points. For each of the recording points, record the following
measurements and provide unit of measure:

G. Lubrication log shall include date, shift, number of batches mixed, and operator. For every
hook up, report the design mix, density, strength, viscosity, pH. Also include location, pipe
number, injected volume, duration and injection pressure that were used.

H.  Slurry log shall include date, shift, time and operator. Include on the log design mix, slurry
density, viscosity, pH and sand contents. Note on the report the level of slurry in the effluent
and influent tanks, estimated fluid loss (via the ground) and quantity of slurry added during
the shift.

Contingency plans:

1. The spoils separation plan shall include changes to the separation plant and/or slurry
additives upon the request of the Engineer or when testing performed in accordance
with the approved submittals or operating parameters indicate the slurry is not
performing as intended. Describe methods and procedures for making changes to the
separation plant and/or slurry additives.

2.  The MTBM operational plan shall include observational and operational characteristics
being monitored that indicate the MTBM is not advancing, experienced excessive
ground movement, excessive derivation from contract line and grade, excessive
“spikes” in cutterhead torque and jacking thrusts, in low blow count material, presence
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of elevated hazardous gas levels, excessive groundwater leakage and other non-
compliance performances. The plan shall include an explanation of the probable
causes. The plan shall also include replacing operators, advance rates, changes in the
slurry mixes, pressures and other modifications to be made on the MTBM equipment
and work procedure to be implemented in the field.

3. The obstruction removal plan shall include observational and operational
characteristics that indicate the MTBM is not advancing due to an obstruction. The
plan shall include the confirmation of the obstruction and methods to remove the
obstruction considering face access, groundwater control, ground support methods,
type of obstruction, location of stoppage, and impact to traffic and adjacent facilities.
The plan shall also include procedures to abandon the tunnel should it become
necessary, and shall include machine and pipe retrieval/pull back when appropriate,
and backfilling of the abandoned opening with grout during the machine retrieval
process.

4. The hyperbaric intervention plan shall include planning, setup and execution phases,
as follows.

a. Planning Phase - preparation, documentation, submittal, approval, notification,
as well as coordination with Cal-OSHA and other agencies having jurisdiction
for the development of an Intervention Work Plan including the equipment and
staffing needs, if and when hyperbaric activities are required. The Planning
Phase shall also include the decision process to determine when and where
intervention is necessary. Planning Phase shall be completed within 90 days
after NTP.

b. Setup Phase - setup the supervision, equipment, personnel, training that will be
required for successfully completion of the activities. Medical support team and
facilities shall also be identified and under contract to provide emergency service
when necessary. Demonstrate to the City what necessary administrative and
management steps need to be taken to allow the intervention work to be
performed within the schedule as proposed and specified herein. Setup Phase
shall be completed 20 work days prior to the microtunneling activities.

C. Executive Phase - Identify of the immediate scope of work for the hyperbaric
intervention activity. Develop detail work procedures and sequencing to address
and correct the problems. Develop a detail time schedule for the 15t time and
subsequent times when hyperbaric interventions are needed. Executive Phase
shall be completed within 5 work days for the 1st intervention activity and within
72 hours for all subsequent activities.

5. The tunnel navigation plan shall include operational parameters observed, measured,
and recorded to determine if the equipment has moved or distortion is affecting the
guidance. If any reach of the installed jacking pipe is off line and/or grade, the plan
shall include a return to the design line and/or grade as specified herein.

6. The jacking plan shall include operational parameters observed, measured, and
recorded to determine if jacking force is increasing at a rate that would exceed jacking
capacity or jacking force increase at a rate causing reasonable concern for completing
the drive. Include actions and procedures to address situations when jacking force is
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increasing at a rate that would exceed jacking capacity or when mining is resumed after
a long delay or stoppage.

7. Ground improvement plans when required at launching shaft and/or behind thrust
blocks/reaction wall due to weak and unstable soil conditions.

8. The inadvertent return plan shall include cleanup methods on the ground surface,
emergency telephone numbers, sources of equipment and materials needed for
containment and clean-up, and corrective actions for reducing operating pressures and
modifying the slurry or lubricant. The plan shall include replacement of personnel when
necessary and acceptable to the ENGINEER. Slurry and lubrication inadvertent return
plan shall include operating parameters that are controlled with the intent of preventing
an inadvertent return. Inadvertent return plan shall include a minimum shutdown
period. The restart of mining will be permitted only after the satisfactorily execution
and completion of the procedures described in the approved contingency plan, and
approvals from all agencies having jurisdiction have been obtained.

9. The jacking pipe failure plan shall include inspection, repair, and removal plans. Repair
and recovery methods shall be acceptable to pipe manufacturer, the ENGINEER and
Caltrans.

10. A remedial plan when groundwater leakage observed inside the casing pipe or direct
jacked carrier pipe exceeds allowable limits.

11. An action plan to be prepared and pre-approved before all tunneling operation and it
shall be mobilized immediately when excessive settlement (above trigger levels
described in Part 1.7.D) is encountered. The plan shall incorporate all corrective
measures included in Part 3.6.C making sure roadway safety is not compromised. Such
plan shall describe means and methods of the proposed operation, equipment to be
employed, name and contact information of subcontractors that may be required to
perform these corrective measures, A preliminary traffic management shall also be
included.

1.9 SUBMITTALS
CONTRACTOR's qualifications and experience records as required herein:

1. Microtunneling Contractor, project superintendent(s) and MTBM operator(s)

Microtunneling engineer
Surveyor

Hyperbaric Intervention Team, including the mechanical engineer designing the
interventional equipment.

B. A copy of all required permits.

C. Microtunneling Machine

1. Shop drawings of microtunnel machine, including dimensions, design and
configuration of cutter head, tooling, overcut, provisions for face access to the MTBM
cutterhead and other machine features to comply with the requirements described in
this Section. Indicate the unconfined compressive strength and the diameter of the
largest spherical object that can pass through the cutter wheel and be crushed by the
MTBM.
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2. Preprinted machine specifications or a letter from the microtunneling machine
manufacturer(s), in English, demonstrating that the selected machine(s) satisfies all
aspects of the requirements in this specification and is capable of progressing through
the anticipated soil/rock conditions as indicated in the Geotechnical Report for the
proposed jacking diameter and distance, and to support all aspects of the proposed
contingency plans.

D. Demonstrate that the proposed construction means and methods meet specified
requirements:

1. Ageneral description and schedule of the microtunneling procedure, including shaft/pit
construction  pertaining to microtunneling operation, equipment set-up,
breakin/breakout treatment, MTBM excavation, work sequencing and schedule,
method, spoil removal, spoil disposal, methods of protection and maintenance of
project site, and groundwater control methods.

2. Written recommendations from machine manufacturer(s) with the proper operational
procedures for balancing the hydrostatic and earth pressures so as to minimize ground
movement and prevent inadvertent return of slurry.

3.  Written recommendations with the proper operational procedures for safe performing
the hyperbaric intervention.

E. Working Drawings/Work Plan:

1.  Layout, access and dimensions of work site, depth and dimensions of launching and
receiving shafts; including jacking equipment within the pit/shaft and aboveground
equipment at each location. Provide a separate drawing superimposing permanent
civil works within the pit/shaft.

2. Design and schedule of installation of electrical system, lighting system, onsite power
generation or electrical hookup.

3.  Grade and alignment controls, and design of the navigation system including operating
parameters, monitoring recording and QA/QC requirements.  Manufacturer’s
specifications, manuals, and any drawings of the navigation system.

4. Method used to check the line and grade of the excavated tunnel per Field Quality
Control requirements.

5.  Methods for launch and retrieval of the MTBM including any modifications to the shaft.
Additionally, describe procedures that will be used to confirm entry and exit portals are
stable, prior to launch and retrieval of the MTBM.

6. Watertight MTBM entrance and exit seals. Provide design calculations, drawings, and
descriptions including the maximum pressure the seals are capable of resisting to demonstrate
that the seal assembly will satisfy the requirements specified herein.

7. Estimated daily volume of muck generated and means and methods for field
measurement and verification.
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8. MTBM retrieval or pull back system for a distance up to 300 feet from the launching
shaft, including recovery of all installed pipe. Allow backfill grout/slurry to be discharged
through MTBM cutterhead to fill in the abandoned tunnel during the pullback of the
MTBM equipment.

9.  Air Lock, man lock or air pressurized vessel or bulkhead. - These systems shall be designed by
a registered mechanical engineer. Certification of compliance with the PVHO standard will
also be required,

F. Contingency plans - described in Part 1.8.
G. Slurry System:

1. Slurry system of the microtunneling machine, including a line diagram illustrating the
operation, monitoring and controlling of the slurry system in applying hydrostatic
counterbalancing pressure to the face.

2. Slurry management plan to avoid inadvertent return and spillage onto street surface.

3. Details of slurry system and soil separation methods. Include calculations of the
system capacity, flow rates to handle sizes and quantity of the material anticipated.
Demonstrate that the slurry system has sufficient pressure, velocity and volume to
adequately transport and remove the excavated mucks as intended. Include pressure
gauge and volumetric gauge locations.

4. Design mixes, additives and materials to be used for slurry to perform its intended
functions in the subsurface conditions described in the Geotechnical Report. Include
a targeted range of properties for each soil type, testing methods and requirements to
ensure that the slurry is within the proposed targeted properties and performing as
intended. Targeted properties of slurry shall include measurements of the pH, unit
weight, solid contents (percent of particular larger than No. 200 sieve) and viscosity.

5.  Demonstrate that the slurry system has sufficient pressure and volume for slurry to perform as
intended and prevent inadvertent returns. Include pressure gauge and volumetric gauge
locations.

6. Design of the slurry separation system including various components, and selection of
screen sizes, scalper shaker, hydro cyclones and centrifuge for water based slurry with
and without additives.

H. Jacking system details, and numbers of intermediate jacking stations required and their
proposed spacing, method of operation, thrust capacity, and sleeve details, plus method of
control to prevent the maximum allowable jacking force from being exceeded.

Auto Lubrication System: Description of lubrication mix equipment, control system and
procedure for lubricating the pipe during jacking operations, including estimated injection
volume at each port for the anticipated soils. Submit materials to be used for lubrication,
with consideration of the groundwater conditions anticipated to be encountered along the
alignment.

1. Location and pattern of lubrication ports along the MTBM and the jacking pipes.
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2. Mix designs including grout mix, proportions, density, slump, strength, viscosity, and
pH.

3. Demonstrate that the lubrication delivery system, including design calculations, shall
have sufficient capacity, pressure and volume for lubrication to perform as intended.

4.  Estimated quantity of lubrication needed to fill in the annular gap for the soil conditions
at each port.

5.  Injection and monitoring systems to allow independent control of the grout flow rate,
volume and pressure at each port, including pressure gauge and volumetric gauge
locations.

6. Sample lubrication log sheet acceptable to ENGINEER.

J. Jacking pipe information as required herein. Including manufacturer's certificate of
compliance that the jacking pipe complies with project specifications.

K.  Power generation plant and slurry plant sound rating data. Sound level rating data shall be
based on actual tests of an identical unit or a similarly packaged unit of equal capacity with
calculated corrections submitted for review. Manufacturer’s test procedure, equipment, and
reporting shall conform to SAEJ1074, Engine Sound Level Measurement Procedure or
ANSI/ASME PTC36, measurement of industrial sound.

L. Provide a sample copy of all reports to be filed under this work including information available
from automated data recording of the performance of the lubrication system, sampling
frequency, and available formats for the ENGINEER to select.

M. Noatification:

a. Provide minimum five work days advance notification of meeting date and time for any
preconstruction meeting.

b.  Notification requirements during construction as specified herein.
N.  Survey plans including the following:

1. Records of the line and grade alignment information during the MTBM operation
summarized using the Tunnel navigation system in a format acceptable to the
Engineer. Submit the as recorded alignment information on a weekly basis.

2. As-built drawings of the jacking pipe showing the horizontal coordinates and elevations,
and deviations from the design line and grade of all pipe joints. Clearly indicate any
out-of-tolerance locations on the as-built drawings. Submit cross sectional drawings
also to highlight the clearance envelope between the casing pipe and the permanent
product pipe.

3. Surface and/or subsurface settlement records as reported by the geotechnical
instrumentations, results of the surveying and/or scanning.. The plan shall incorporate
survey plans/notes performed by Caltrans and/or Cities.
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O. Job Hazards Analyses: Submit Injury and lliness Prevention Program for information only to
demonstrate compliance with the law. The plan shall identify the potential hazards including
chemical hazards to the work crew, the environment, and the surrounding communities.
Include all the mitigation measures necessary to address these hazards. The plan shall also
address all the safety issues that may be required for the work described in the contingency
plans.

P. Disposal Plan — Include disposal plan(s) for excavated spoils and wastewater generated
during the microtunneling operation.
PART 2 -- PRODUCTS

2.1 MATERIALS

Jacking pipe and joint shall be able to withstand the installation loads without cracking,
breaking or suffering other damages.

B. Steel Casing pipe:
When steel casing pipe is specified

1. Casing pipe shall be at a minimum ASTM A283, Grade C or ASTM A36 steel and shall
comply with requirements in SSPWC 207-24.

2.  Casing pipe shall be a direct-jacked, non-pressure welded steel pipe, with “Permalok”
joints specifically designed for pipe jacking.

3.  The steel casing pipe shall have
a. A minimum wall thickness of 1 inch.

b. Joint designed to withstand the anticipated groundwater hydrostatic pressure,
slurry and lubricant injection pressures;

C. Dimensional tolerances shall be as follows:
i) Outside Diameter — within 0.1%
i) Exterior Roundness — Within 0.5%
iii) End Squareness Ratio — Within 1/8 inch
iv) Straightness — within 1/8 inch

4. Inside diameter of the steel casing pipe is assumed to be 82-inch but shall be finalized
by the Contractor so as to provide the minimum clearance required all around the
outside diameter of the final carrier pipe and fiber optic conduit(s), and to account for
any installation misalignment during casing pipe advancement. The CONTRACTOR
may select a greater pipe diameter or thickness for the method of work, loading
characteristics, site conditions, or possible interferences; and shall be fully responsible
for the sufficiency of the casing provided.
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5.  See Part 2 of Section 02445 for additional requirements.

C. Slurry and lubrication shall consist of high yielding sodium montmorillonite bentonite and
polymers, additives, and water.

1. Water shall be furnished by the CONTRACTOR from a potable water source.
2.  Specially designed for the groundwater qualities described in the Geotechnical report.

3.  All water shall be tested for pH and treated with soda ash, or approved equal, to adjust
the pH of the water as required in the accepted mix design(s).

4.  Bentonite, polymers, and additives, other than soda ash and salt water additives, shall
be NSF/ANSI Standard 60 Certified or equal for clean water testing. Additives shall
not contain any hydrocarbons.

D. Cement:

1.  Conform to the requirements of ASTM C 150.

2. TypellorV.

3.  Water shall be furnished by the CONTRACTOR from a potable water source.

2.2 EQUIPMENT
A. MTBMs and components.

1. General:

a. The microtunneling system shall be specifically designed for tunneling in
geotechnical conditions stated in the Geotechnical Report, and allows the tunnel
to be constructed without delay to the schedule of this project.

2.  MTBMs: Approved MTBMs shall also satisfy the following requirements:

a. Maintain the stability of the tunnel face;

b.  Mixed face cutterhead design for mining the variable ground conditions;

C. Equip with sufficient power and ability in normal operation to cut, fracture or crush
hard material of sizes up to 1/3 excavated MTBM diameter and maximum 25,000
psi in compressive strength.

d. Prevent loss of ground through the machine during shutdowns.

e. Measure and provide pressure balancing support by the application of
counterbalanced slurry pressure at the excavated face;

f. Variable cutterhead rotational speed tailored to variable ground conditions.

Montezuma PPL/Mid-City Pipeline Ph2 and 70th-Alvarado to Saranac-Sidewalk 146 | Page
Attachment E - Technicals



g. Rugged and well armored cutterhead to resist abrasion. Use retractable
cutterhead to allow MTBM to "un-jam" itself when stuck.

h.  Equip with recessed, protected and backloaded cutting tools.
i. Limit the COR ratio to 20 percent or less to control the rate of excavation and flow
of excavated muck through the cutterhead into the slurry chamber reducing

overexcavation, the cutting torque and risk of stalling.

J- Process sufficient torque in the cutterhead to remove material excavated or fallen
from the face of the heading. Minimum torque required will be 350,000 ft-Ib.

k. Include the use of a rock crusher breaking down gravel to cobbles sized material
into smaller components (less than 3 inches) to be removed by the slurry system.

Provide access under both free air and under elevated atmospheric pressure to
the cutterhead slurry chamber for maintenance, inspection, replacement of
cutting tools and removal of obstructions.

m. Articulation to allow steering and line and grade corrections

n. Position the 1st intermediate jacking station within 100-ft from the tunnel heading.

0. Incorporate water tight seals between the MTBM, all trailing cans, and leading
pipe.

p. Protect electric and hydraulic motors and operating controls against water
damage.

g. Use bi-directional drive on the cutter head wheel, and/or adjustable fins or other
means, to control roll.

r. Minimum annular space shall be 1 inch, unless indicated by the CONTRACTOR
in the submittals and approved by the ENGINEER.

s. Capable of tunneling through ground improvement zones specified in the
Contract Documents and at the break-in and break-out locations.

3.  Cutting Tools shall include:
a. Wear resistant scrapper; and

b.  Multi-roller disc cutter designed for use in excavating rock and boulders up to
compressive strength of 25,000 psi.

4,  Slurry System: MTBM shall include an automated spoil transportation slurry system
that balances the naturally occurring hydrostatic pressures by the use of a slurry
pressure balance system. System shall be capable of adjustment required to maintain
face stability. Slurry system shall:

a. Balance, manage and control the pressure at the face by use of the slurry pumps,
pressure control gauges, valves, and flow meters.
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b. Include a slurry bypass unit in the system to allow the direction of flow to be
changed and isolated, as necessary;

C. Provide an upstream pressure gauge as close to the face as possible to provide
real time reading and monitoring of the face pressure during operation and shut
down

d Generate sufficient flow capacity, pressure and velocity in the slurry system to
properly transport the mucks to the ground surface treatment facilities.

B.  Slurry Separation Equipment shall:

1. Adequately separate the spoil from slurry so that slurry within the operating parameters
can be returned to the cutting face for reuse. Use separation plant, including scalping
screens, shaker screens, de-sanding and de-silting cones, and centrifuge as necessary
for the conditions indicated in the Geotechnical report.

2.  Use the type of separation process suited to the size and rate of excavation, the soil
type and sizes being excavated, anticipated solid and fine contents in the slurry mix,
and the workspace available at each launching pit/shaft.

3. Monitor the composition of the slurry to maintain the pH, slurry weight and viscosity
limits defined by the operating parameters.

4.  Protect against any slurry spillage and contain separated spoils in covered containers
for removal from the site.

C. Pipe Jacking Equipment shall:

1. Jacking capacity to push the MTBM and the pipe string between the pit/shaft locations
identified on the Working Drawings.

2. Impose sufficient thrust loads onto the cutting tools to fracture, crush and break up the
rock formation and boulders encountered.

3.  Hydraulic cylinder extension rates synchronized with the excavation rate of the MTBM.
4.  Uniform distribution of jacking forces on the bearing end of the jacking pipe.
D. Remote Control System shall:

1. Allow for operation of the MTBM without the routine needs for personnel to enter the
tunnel.

2. Display available to the operator, showing the position of the shield in relation to a
design reference together with roll, pitch, complete navigation system, valve positions,
thrust force, cutter head torque, rate of advance, installed length and slurry operating
parameters.

3. Integrates the system of excavation and removal of spoil and its simultaneous
replacement by pipe. As each pipe section is jacked forward, the control system
synchronizes all of the operational functions of the system.
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E. Alignment Control shall:

1.  Include a computerized guidance system capable of accurately steering, tracking, and
continuously recording machine location and permitting continuous control and setting
of alignment and grade per allowance tolerance. Provide real time navigation data
including location check and record electronically the actual position of the machine for
QA/QC confirmation by the City.

2.  Control line and grade per allowable tolerances.
3.  Provide steering information when applicable.

F. Lubrication System: System shall include pressure gauge, volumetric gauge, and shut-off
valve on the pump or at the point of injection; and control and monitoring systems for the use
of the operator. The lubrication stem shall be such that it can automatically be controlled from the
operators cabin and controlled volumes of lubricant can be injected by the MTBM operator at selected
locations along the tunnel, if necessary. Such volumes of lubricant pumped, including the location of
injection, shall also be automatically recorded.

G. Launch and exit seal — Include single or double rubber donut gaskets mounted to the shaft
wall, with slide plates to prevent inversion.

H. Air Lock: Integrates into the design and construction of the MTBM Type A equipment an air
lock, man lock, air pressure vessel or special bulkhead for performing hyperbaric
intervention. All auxiliary equipment shall also be included.

PART 3 -- EXECUTION
3.1 GENERAL

A. The MTBM shall not be launched until the receiving pit or shaft is completed and ready to
receive the MTBM equipment.

B. Complete the ground improvement at the MTBM break-in and break-out as indicated per
requirements of the Contract Documents. Allow sufficient set time for grout to set prior to
excavation work.

C. The Contractor shall contact Caltrans’ District 11 Field Survey Supervisor, Ned Salman,
phone number (858) 467-4305 or by email at ned.salman@dot.ca.gov, at least a month in
advance of beginning the tunneling operation, to arrange for Caltrans to conduct an initial
survey scan of the pavement surface. Notify the City all Contractor's correspondences with
Caltrans.

3.2 WORK AREA PREPARATION AND MAINTENANCE

A.  Organize of microtunneling surface equipment for the drive in such a manner as to enable
proper operation at all times, to minimize impacts to property owners, to minimize inadvertent
return and spillage, and to maintain traffic control patterns as specified.
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B. Any equipment operating with fuel, hydraulic, or lubrication oils shall be provided with
suitable containment basins made of plastic lining and sand bags to ensure no loss of fluid
to drains or water courses or to contaminate the ground.

C. All equipment shall be maintained and kept in working order. All oil, hydraulic, or fuel leaks
shall be repaired upon discovery. Any leaking equipment shall not be used until repaired.

D. All lubricant, slurry, or materials leaked or spilled shall be contained, cleaned up, and
disposed of properly.

E. Remove excavated muck from work site during each working day to allow an accurate count
of daily muck volume.

3.3 INSTALLATION
A. General

1.  If allowable tolerances are exceeded or if the MTBM equipment failed to complete the
drive not because of the presence of any obstructions or changed conditions, the
CONTRACTOR shall pay all costs for correction, re-install, redesign, reconstruction,
and re-inspection. If redesign is required, the CONTRACTOR shall obtain the services
of a Professional Engineer registered in the State of California for the redesign.

2. Adjust the quality of the slurry by adding additives or by additional cleaning to satisfy
the intended functions for stabilizing the face and for removing excavated spoils from
the heading.

3. Inject lubricant continuously and at regular hookup interval to reduce the jacking forces.
Provide and/or weld permanent pressure plug sealing lubricant port when no longer in
use.

4. Measure the total groundwater inflow during the MTBM operation. Provide written
notice within one working day of discovery and repair leakage prior to acceptance.

B.  Alignment Establishment:

1. CONTRACTOR’s surveyor shall check baseline and benchmarks provided by the CITY
before commencing excavation and immediately report any errors or discrepancies to
the ENGINEER.

2. Use the baseline and benchmarks provided by the CITY’s surveyor to furnish and
maintain additional reference control points, lines and grades for the pipeline
construction.

3.  Check the primary control for the microtunneling system against an undisturbed above
ground reference at least once each week

C. Obstructions during Microtunneling:
1. Obstruction removal shall be performed by face access under free air or hyperbaric

intervention, or by MTBM retrieval and tunnel abandonment. Sinking an emergency
shaft for removing the obstruction will not be acceptable.
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2. Obstructions as defined in this specification will be made in accordance with the
Contract only if all the following requirements are met by the CONTRACTOR:

a.  Satisfy the definitions of an obstruction described in Part 1.4;

b. Beyond the excavation capabilities of the MTBM equipment described in Part
2.2.A.

c. Notify the ENGINEER in writing immediately upon encountering a suspected
obstruction that stops forward progress. Perform an inspection at the heading
and document the findings.

d. Upon written authorization by the ENGINEER, proceed with removal of the
suspected obstruction by means of approved removal procedure.

e.  When appropriate, collect representative samples of the obstruction for additional
analyses to be performed by the Engineer.

3. The proposal of alternative methods for removing, clearing or otherwise making it
possible for the microtunneling equipment to progress past a suspected obstruction
that does not allow for the direct observation, documentation, measurement of the
object or recovery of samples for grain size distribution, compressive strength testing
shall not be considered for additional payment.

4.  No additional compensation for removing, clearing, or otherwise making it possible for
the microtunneling equipment to progress past an object that is not an obstruction shall
be paid.

5.  No additional compensation for replacement of worn cutter, making repairs to cutting
tools or otherwise performing routine maintenance work, to achieve better performance
of the microtunneling equipment so as to progress past an object that is not an
obstruction shall be paid.

6. There shall be no additional compensation for damaged pipe or removal of damaged
pipe when obstructions are not present.

D. CONTRACTOR shall not employ water jetting without a written request and the ENGINEER’s
written approval. Water jetting will only be authorized in soils classified as clays per ASTM
D2487.

3.4 HYPERBARIC INTERVENTION

A.  When hyperbaric intervention is deemed necessary for face access to replace cutting tools,
to perform inspection, investigation, maintenance and repair, and to remove obstructions,
the Contractor shall submit the request for City approval, including the in-situ ground and
groundwater conditions, MTBM operational and performance data to justify the needs of
such intervention activities.

B. Allintervention work to the MTBM working chamber shall commence within 5 work days for
1st intervention and 72 hrs for subsequent interventions once approved by the City.
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C. Any equipment necessary for intervention that cannot be mobilized within the 72-hr duration
shall be designed, procured, fabricated, mobilize and installed ahead of time during the
mobilization phase of the microtunneling work.

D. Use of leased or rental hyperbaric equipment is acceptable as long as they are in full
compliance of the hyperbaric intervention requirements as stated herein, Contractor’s
proposed methods and the required schedule.

E. Company/Subcontractor and personnel on the intervention team shall also be properly
trained and on standby, ready to be deployed within the required schedule.

F. PAYMENT for Work in this Section shall be included as part of the Allowance for which such
work is appurtenant.

1. Setup for Hyperbaric Intervention (Allowance)

a. This Allowance price item shall compensate the Contractor the design,
procure, fabricate, assemble, erect, install the additional equipment and setup
required for the performance of a hyperbaric intervention to the slurry chamber
of the MTBM. The setup shall be completed within 5 working days as
described in Section 02443. Any additional setup time necessary shall be paid
for by the Contractor.

b. Equipment standby time and cost during the preparation for hyperbaric
intervention shall also be included.

C. The City will pay this setup cost one time only, even though multiple hyperbaric
intervention exercises are carried out during the full duration of the Contract.

2. Perform Hyperbaric Intervention (Allowance)

a. This Allowance item shall compensate the Contractor the additional cost to
perform the physical hyperbaric intervention into the working chamber to
perform the routine tasks described above. Work to be performed and paid
under this bid item are acceptable only when receiving written authorization
from the City.

b. Equipment standby time and cost during hyperbaric intervention shall also be
included.
C. For the purpose of this pay item, one work day shall assume to be 8 hours.

Payment for actual work hours performed shall be pro-rated accordingly. No
premium time will be paid unless otherwise agree with the City.

3.5 CONTACT GROUTING

A. Perform contact grouting immediately upon completion of the drive in accordance with
Section 02441.
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3.6 FIELD QUALITY CONTROL:

A. Ensure that geotechnical instrumentation has been installed, is functional for its intended
purposes, and is being monitored as specified in Section 02496.

B.  Settlement monitoring shall be continuous throughout the project within State right of wat.
Monitoring shall be commerce prior to the work, during and a minimum ten (10) days after
completion of all work. If settlement is detected at any time, all work shall cease, and
Caltrans Inspector shall be notified immediately.

C. Immediately notify the ENGINEER, and provide written description of the incident and proper
course of corrective actions when any of the following occurs:

1. The CONTRACTOR encounters any one of the conditions described in the contingency
plans.

2. Any reach of the installed pipes is off line and grade by more than 50 percent of the
maximum allowed.

3.  When ground movement reaches 75 percent of the action levels specified herein. The
likely cause of the ground movement shall be reported to the ENGINEER and actions
shall be promptly taken to limit further settlements. Actions to be taken in response to
the ground movement shall be reported to the ENGINEER before being taken, except
in emergency situations.

D. Immediately stop tunneling and notify the ENGINEER, perform an as-built survey of the
installed jacking pipes, and provide written description of the incident and operational
changes to be made when any of the following occurs:

1.  The CONTRACTOR’s approved contingency plan fails to address the non-compliance
issues in question.

2. When any reach of the installed jacking pipes is off line and grade by more than 100
percent of the maximum allowed.

3. When the observed or measured ground movement exceedsreaches maximum
allowable levels specified herein. The Contractor shall halt all tunneling operation and
commence the pre-approvedsubmit an action plan to be approved by the Engineer and
actions shall be promptly taken to arrestlimit further settlement. The action plan shall
include the following activities:

a. Install and monitor additional instruments and/or perform additional monitoring
as directed by the ENGINEER.

b. Erect temporary barriers in areas of concerns limiting public access until ground
movement is contained.

C. Perform a field investigation program including SPT drilling to determine the
extent of the ground loss from the ground surface to the depth of the tunnel
crown. The investigated area shall also include probing along the tunnel
centerline as well as on both sides of the alignment.
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d. Perform compaction grouting to fill in loss ground area.

e. Post construction monitoring of ground settlement
f. Resume of tunneling operation only after receiving a written authorization from
the City.
4. Inadvertent return is detected.

5.  Excessive groundwater leakage into the inside of the jacking pipes.

E. The cost of actions required to comply with the trigger levels specified herein and to repair
any damage and/or refurnish to the roadway pavement and adjacent facilities shall be borne
by the CONTRACTOR with no cost to the CITY and Caltrans..

F.  Muck Volume/tonnage:

1. Collect grab samples from the muck/spoil piles at each launching shaft a minimum once a day
to test for the water contents of the materials to be disposed off site.

Estimate total daily muck volume/tonnage; and

2. Measure the averageexact muck volume/tonnage per approved method for the entire length of
each one single jacking pipe;

a. Continuously for every stick of the jacking pipeAt least once a day per MTBM
heading; and
b. When there is a change in the tunneling material.

3.  Compare calculated swell ratio with baseline assumption and update the estimated total
daily muck volume/tonnage where necessary

G. As-built survey: Perform as-built survey from shaft to shaft after removal of the MTBM in
accordance with the following:

1.  Perform as-built survey of each casing pipe joint for two-pass installation. Each
surveyed location shall be at the pipe invert and within a horizontal distance of 0.25
foot from the pipe joint.

2.  Record and submit to the ENGINEER quantities of water leakage at each pipe joint
and the total for the entire length of the microtunnel reach.

F. Field Testing:

1. Sample and perform the necessary test to evaluate the properties of the slurry including
pH, solid content, unit density and viscosity. Recover slurry samples for testing at least
twice a day from both the influent and effluent sides of the slurry separation unit.

2.  Sample and perform the necessary test to evaluate the properties of the lubricants
including density, slump, strength, viscosity, and pH. Recover lubricant sample at least
once a day from the point of injection at the batch plant.
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**END OF SECTION* *
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SECTION 02445
INSTALLATION OF CARRIER PIPE IN STEEL CASING

PART 1 -- GENERAL

1.1 SCOPE OF WORK
A.  This section specifies requirements for the installation of the final carrier pipe and fiber optic
conduit(s) (for I-8 crossing only) inside a jacked steel casing pipe; including requirements for
the design of casing spacers/supports, bulkheads, concrete mixes and placement of backfill
concrete.
B. Product carrier pipes are to be installed either by pipe transport equipment (pipemobile),
casing spacers or a railing support system.
C. Requirements for microtunneling are specified in Section 02443.
1.2 RELATED NON-SSPWC SECTIONS:
A.  Section 02443 Microtunneling
1.3 REFERENCE CODES AND STANDARDS
A.  Unless otherwise indicated, the current editions of the following specifications and standards
apply to the Work of this Section.
B. American Concrete Institute (ACI):
1. 304, Placing Concrete by Pumping Methods.
2. 523, Guide for Cast-in-Place Low Density Cellular Concrete
C. American Society for Testing and Materials (ASTM):
1. C31, Standard Practice for Making and Curing Concrete Test Specimens in the Field.
2. C39, Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens.
3. C109, Standard Test Method for Compressive Strength of Hydraulic Cement Mortars
(Using 2-in. or [50-mm] Cube Specimens).
4. C138, Standard Test Method for Density (Unit Weight), Yield, and Air Content
(Gravimetric) of Concrete.
C150, Standard Specification for Portland Cement.
C191, Standard Test Methods for Time of Setting of Hydraulic Cement by Vicat Needle
C266, Standard Test Method for Time of Setting of Hydraulic-Cement Paste by
Gillmore Needles
8. C495, Standard Test Method for Compressive Strength of Lightweight Insulating
Concrete.
Montezuma PPL/Mid-City Pipeline Ph2 and 70th-Alvarado to Saranac-Sidewalk 156 | Page

Attachment E - Technicals



9. Cb567, Standard Test Method for Determining Density of Structural Lightweight
Concrete.

10. C796, Standard Test Method for Foaming Agents for Use in Producing Cellular
concrete with Preformed Foam.

11. C869, Standard Specification for Foaming Agents Used in Making Preformed Foam for
Cellular Concrete.

12. (C939, Standard Test Method for Flow of Grout for Preplaced Aggregate Concrete (Flow
Cone Method)

13. D6103, Standard Test Method for Flow Consistency of Controlled Low Strength
Material (CLSM)

AWWA Manual of Water Supply Practices — M9. “Concrete Pressure Pipe”.

E. "Greenbook", Standard Specifications for Public Works Construction (SSPWC), and per the
latest revisions by City of San Diego White Book.

1.4 DEFINITIONS

A.  Backfill Concrete: Cementitious material used to fill the void space between the carrier pipe
and the initial ground support made of steel casing pipe.

B.  Backfill Grouting: The injection of backfill concrete to fill the void space between the carrier
pipe and the initial ground support made of steel casing pipe.

C. Cellular Concrete: A lightweight cementitous material that contains stable air or gas cells as
a preformed foam uniformly distributed throughout the mixture, designed to fill the void space
between the carrier pipe and the initial ground support made of steel casing pipe.

D. Pit: A vertical opening where the depth of the excavation is less than the long dimensions
of the excavation. The word “pit” and “shaft” are used interchangeabily in this specification.

E. Shaft: Avertical opening where the depth of the excavation is more than the long dimensions
of the excavation. The word “pit” and “shaft” are used interchangeably in this specification.

F.  Slurry Concrete: A type of backfill concrete as specified herein.

1.5 DESIGN REQUIREMENTS

A.  Carrier pipe for 1-8 crossing shall be made specifically for the underground installation
method specified herein.

B. Carrier pipe and pipe specials shall be installed within the casing pipe with a minimum

clearance:
1. Between steel casing pipe and carrier pipe = 6 inches; and
2. Between steel casing pipe and outside of fiber optics product pipe = 2 inches.

as measured between the inside casing pipe wall and the furthest projection of the product
pipe’s outer sidewall or bell or as indicated.
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The CONTRACTOR shall include additional allowances for pipe transporting equipment,
carrier pipe support and adjustment in the carrier pipe’s line and grade in the event that the
casing pipe is installed out of the line-and-grade tolerances specified in Section 02443.

C. The length of each section of the carrier pipe shall be as determined by the CONTRACTOR
and shall not exceed the clearance between pit/shaft excavation support members
measured parallel to the tunnel.

D. Installation tolerances of the carrier pipe, as measured from the design alignment shown on
the Drawings - Refer to construction tolerances described in Section 02443 Part 1.7.

E. Backfill Concrete
1. Design grout mixes with appropriate properties to fully serve their intended purpose.

2. Completely fill in all annular gap and to seal all the external gap space between
carrier pipe joints for protection.

3. Minimum compressive strength tested at 28-day shall be as follows:

a. During the submittal phase - 500 psi for any trial design mix(es) to be
approved by the City; and

b. During construction phase — see Part 3.4.
4. Use of cellular concrete is acceptable for backfilling around the carrier pipe when
a. Permeability of the cellular concrete measured in the laboratory is no more

than 10® cm/sec; and
b. Groundwater leakage within the steel casing pipe is within allowable.
5. All testing shall be performed in a certified laboratory acceptable to the City.
1.6 SUBMITTALS

A.  Working Drawings: Cross sections and profile drawings indicating relative arrangement of
and dimensioned clearances between the as surveyed locations of the casing pipe, the
proposed carrier pipe, fiber optics product pipes, casing spacers/supports, concrete/grout
pipes, grout ports, termination and intermediate bulkheads, and other equipment and
materials used in the performance of the work.

B.  Carrier/Product Pipe Shop Drawings and Methods Statements:

1. Manufacturer's written recommendations for shipping, handling, installing the
carrier/product pipe, cathodic protection, and backfill grouting.

2. Carrier pipe for tunneling application, including any design modifications made and
special details for the pipe barrel, joints and accessories necessary for underground
installation.
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3. Methods and procedures for installing carrier pipe and the fiber optic conduits inside
the casing pipe to comply with the line and grade requirements and to meet the
tolerances and minimum clearances specified herein. When applicable, submit the
design of the casing spaces, railing support system, or pipe transporting equipment or
"pipemobile.

4. Methods and procedures for installing carrier/product pipe and fiber optic conduits
inside the casing pipe without any damages to the joint(s) and to ensure a watertight
connection.

5.  Certification from carrier/product pipe manufacturer stating that the pipes and joints are
designed or protected to withstand heat of hydration from backfill grouting, and loads
from installation and backfill grouting, without damage. Define maximum allowable
injection grouting pressure.

6. Methods for cleaning and clearing casing pipe of all obstructions, foreign materials and
water leakage before and during carrier pipe installation.

7. Methods for preventing carrier/product pipes from rotating during installation and
floating within the casing pipe during backfill grouting.

8. Methods of performing field testing for final acceptance of the product pipe(s).
C. Casing Spacers/Support Shop Drawings, Calculations, and Method Statement:
1. Manufacturer’s technical literature and written assembly instructions.

2.  Calculations stamped and signed by the pipe spacer/support manufacturer's or
CONTRACTOR'’s design engineer demonstrating the spacers are designed to
withstand thrust force and frictional forces during carrier/product pipe installation,
buoyancy, backfill grouting pressure, heat of hydration, and construction loads, and
have no adverse effect on the pipe.

3. Calculations stamped and signed by the designer of the carrier/product pipe
manufacturer that the pipe and joint are designed to withstand the maximum thrust
force and construction misalignment during carrier pipe installation.

4. Shop drawings showing pipe spacer/support spacing, dimensions, configurations,
joints, accessories and details.

D. Provide manufacturer’s technical information and written recommendations for all materials
incorporated into the work.

E.  Backfill Concrete or grouting Working Drawings and Methods Statement:

1. Design details for termination and intermediate bulkheads, means and methods for end
seal installation and construction, including means to remove all trapped groundwater
in the annular space.

2. Patterns and details for staging, sequencing, performing and monitoring the backfilling
operation. For each stage of placement operation, include the means and methods for
advancing concrete/grout pipes, placement of injection holes, grout ports, collecting and
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isposing of excess and waste material, collecting and disposing of water resulting from

operations.

3. Layout and description of equipment and facilities including:

a
b
c.
d
e
f.

Supply equipment.

Agitators or holding tanks.
Mixers.

Pumps.

Delivery piping and manifolds.

Hookup details including valves, packers, and gauges.

4. Means and methods for:

a.

b
C.
d

o

f
g.
h

F. Final

Proportioning and mixing in the field.
Measuring injection pressure, quantity, and injection rate.
Maintaining injection pressure below specified limits.

Sequencing, staging of the work and establishing basis and threshold values for
modifying mixes.

Concrete/grout placement setup, staging and procedures to ensure no voids are
left behind.

Furnishing, preparing, and plugging or patching injection holes
Single or Multiple stages/lifts
Estimated volume of material to be placed each lift/stage and verification in the field.

Corrective actions when voids or leakage are found in the backfill concrete

line and grade of the installed carrier pipe.

G. Qualifications and experience records for the following:

1.
2.
3.

4.

CONTRACTOR’s design engineer.
Superintendent in charge of carrier pipe installation.

Backfill installer.

Testing Laboratory

H. Product Data:

1.

Proposed mix, wet, dry densities and viscosity.

2. Certified test results including unit weight, total air content, unconfined compressive
strength and permeability at varies elapsed times of the proposed mix from an
independent approved laboratory.

3. Initial set time of the grout and the working time before a 15 percent change in density
or viscosity occurs.
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4.  Ability to be pumped for long distance.
5. Mixing and pressure control valves.
6. Additional information required for cellular concrete:

a. Type, brand, source, and amounts of cement, fly ash, admixtures, foaming agent,
and other additives.

b.  Cellular concrete foam generator, mixing plant, pump, control valve and pressure
gauge assembly at the point of injection.

c. Method for transporting and placing cellular concrete minimizing potential
variations in the grout properties.

d. Permeability of finished product
l. Daily production records submitted no later than the beginning of the following work day.

1. Carrier/product pipe installation records shall list footage of carrier/product pipes
installed, joint testing results, line and grade, and maximum installation load.

2. Records of concrete placement including volume placed, grout pipe installation
schedule, stationing of placement, injection locations, maximum injection pressure,
time of placement, concrete test results as required herein, and designation of
cylinder samples prepared that day.

J.  Measures to resolve problems caused by out-of-tolerance casing pipe.

K.  Provide minimum five work days advance notification of meeting date and time for any
preconstruction meeting.

1.7 QUALITY ASSURANCE
A. Qualifications:

1. Backfill concrete installer specializing in the supply and placement of backfill concrete
shall be capable of developing a mix design, batching, mixing, handling and placing
backfill concrete in underground conditions.

2. CONTRACTOR'’s design engineer shall be a Civil or Structural Engineer registered in
California with experience performing the calculations required herein. All work
submitted under this section shall be prepared, signed and stamped by Contractor's
design engineer. For use of cellular grout, the design engineer shall confirm that
number of lifts, pumping pressure, and rate of injection will not collapse the foam.

3.  Superintendent in charge of pipe installation shall be in responsible charge of similar
work on a minimum of two projects of equivalent size and complexity within the past 5
years.

B.  Carrier pipe/casing electrical isolation
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1. Continually check for electrical isolation as the carrier pipe is inserted into the casing.
If the casing becomes electrically shorted to the carrier pipe, determine the cause
and corrected immediately. Electrical isolation test procedures are provided in
Specification Section 16640.
C. Cellular concrete:

1. Shall be designed in accordance with the requirements of this Section and ACI 523.1
and shall comply with ASTM C869.

2. Proposed testing for each mix shall be as follows:

a. Prepare and test samples for 7-day, and 28-day unconfined compressive strength
tests according to ASTM C31 for cylinders or ASTM C109 for cubes.

b. Two sets of three samples each shall be made from each proposed cellular
concrete mix. One set shall be tested at an age of 7 days, and another set shall
be tested at an age of 28 days. Cellular concrete test specimens shall be made,
cured, stored, and tested in accordance with ASTM C495.

c. Determination of total air content of each proposed cellular concrete mix in
accordance with ASTM C796. Wet density tests shall be made prior to the
addition of the foaming agent and at the point of placement.

d. Determination of unit weight of each proposed cellular concrete mix in
accordance with ASTM C567.

e. Determine the viscosity of the proposed cellular concrete mix in accordance with
(1) If fine aggregate is included in the mix — ASTM D6103
(2) If no aggregate is included in the mix — ASTM C939
1.8 PRECONSTRUCTION MEETING

A.  Hold a preconstruction meeting at least five work days but not more than 30 work days prior
to commencing each of the following:

1.  Transport and installation of the carrier pipe.

2. Construction stages

3.  Placement of backfill concrete

4.  Carrier/product pipe and joint testing requirements.

B. Review and discuss the following items at the meetings:

1. Results of the as-built survey of the steel casing, and necessary modifications have to
be made for line and grade adjustments.

2. CONTRACTOR'’s proposed carrier/product pipe support, cathodic protection, pressure
test set up and procedure for pipes to be installed inside the steel casing.
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Construction methods, constraints and issues overview.
Equipment operating parameters.
Review safety procedures as described in the CONTRACTOR'’s health and safety plan.

Quality control procedures and quality assurance requirements.

N o g b~

Field Testing and reporting requirements.

PART 2 -- PRODUCTS

2.1 MATERIALS
A.  Water: Potable, and free from deleterious amounts of alkali, acid, organic materials, or other
impurities that would adversely affect the setting time, strength, durability, or other quality of
the backfill concrete. For cellular concrete, if water is used to pre-form the foam, it shall not
exceed 80 degrees Fahrenheit (°F).

B. Cement: Type Il and conform to ASTM C150. Minimum 4 sacks of cement per batch for
backfill.

C. Cellular concrete shall be lightweight hardened cementitious material made from the
combination of concrete and a foaming agent with an oven-dried minimum unconfined
compressive strength listed in Part 1.5.E.

1. Shall be designed in accordance with the requirements of this section and ACI 523.1.
2. Cement: Conform to the requirements of ASTM C150.
3. Fly Ash:

a. Class "C" or "F" fly ash, if used, shall conform to 201 -1.2.5 of SSPWC.

b. Use of flyash limited to 20 percent by weight of the total cementitous material
in the mix design.

4. Sand: Gradation shall comply with SSPWC 200-1.5.3 or per manufacturer’'s written
recommendations.

5.  Admixtures: Admixtures, may only be used when specifically approved by the foaming
agent supplier in writing.

6. Foaming Agent:

a. Foam shall be generated by combining controlled quantities of air, water, and
foaming agent under pressure.

b.  Foam shall retain its stability until the cement sets to form a self supporting matrix.

c. Foaming agent shall comply with ASTM C 869 when tested in accordance with
ASTM C 796. The type and manufacturer shall be:
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(1) Mearl Geofoam Liquid Concentrate manufactured by The Mearl
Corporation, Roselle Park, NJ;

(2) Foam Liquid Concentrate manufactured by Cellufoam Concrete Systems;

(3) Elastizell EF, Foam Liquid Concentrate manufactured by Elastizell
Corporation of America;

(4) Or approved equal.
D. Casing spacers:

1. Longitudinal separation between spacers, when installed on the assembled carrier
pipe, shall not exceed the lesser of 8 feet or carrier pipe manufacturer's
recommendation, and shall be placed within 2 feet on each side of the coupling or joint.
Provide a minimum of 3 casing spacers per pipe length.

2.  Design with a minimum factor of safety of 2.0 against all construction loads.

3. Casing spacers shall be designed without a riser at crown (12 o'clock) and a leg at
invert (6 o'clock), and shall be symmetrical about the vertical axis.

4. Runner (legs) shall be made with low sliding friction material such as Ultra High
Molecular Weight (UHMW) to allow long distance installation.

5.  Casing spacers shall provide cathodic isolation of the carrier pipe from the steel casing
pipe.

6. Casing spacers shall be non-conductive and sized for the carrier pipe to be installed
within the specified line and grade tolerances.

7. Casing spacers shall be designed and installed to facilitate installation of concrete
placement pipes and to ensure backfill concrete completely fills the void space between
the casing pipe and the carrier pipe.

8.  Casing spacers shall incorporate the routing of the fiber optic conduits.

9.  Casing spacers shall not deform or become damaged from the heat of hydration of the
backfill.

10. Casing spacers shall not damage the carrier pipe.
11. Casing spacers shall not be made of wood or wood skits.
12. Casing spacers shall be adjustable in height to allow for grade correction.
E. Carrier Pipe Support
1. Independent railing support system running the entire length of the casing pipe

following the project line and grade and to support the full weight of the carrier/product
pipe during transportation and backfill grouting operations.

Montezuma PPL/Mid-City Pipeline Ph2 and 70th-Alvarado to Saranac-Sidewalk 164 | Page
Attachment E - Technicals



2. Provisions protecting the carrier pipe from damages against sliding along the railing
during placement.

F.  Pipe end seals or end penetration seals for carrier pipe shall:
1. Provide cathodic isolation
2.  Completely span the annular gap opening from top to bottom
3.  Resist backfill pressure

4. Resist heat of hydration.

2.2 EQUIPMENT
A.  Pipemobile — To be designed and submitted to the Engineer for approval.
B.  Cellular Concrete Foam Generator System:

1. The batch system shall consist of a tank in which the foam liquid concentrate and water
are first mixed. This dilute solution shall be discharged from either a pressurized tank
or by means of a mechanical pump through a foam-making nozzle in which this solution
is blended with compressed air in fixed proportions.

2. The continuous generating system shall consist of a container, which continuously
draws the concentrate directly from its shipping container, automatically blends it with
water and compressed air in fixed proportions, and forms the stable micro-bubbled
foam.

C. Foam refining column or nozzle shall be calibrated for foam quality and discharge rate. The
foam nozzle shall be timer-controlled to repetitively discharge any pre-selected quantity or
to discharge continuously at a fixed rate.

D. Mixers and Pumps: The rates of mixing and pumping shall be properly adjusted and a
continuous flow of cellular concrete shall be obtained at the point of placement.

PART 3 -- EXECUTION
3.1 GENERAL

A.  Confirm that the steel casing pipe installation are within the tolerances specified for the
design line and grade by performing a field survey of the completed tunnel per Section 02443
Part 3.6 requirements. If any location is out of tolerance, obtain the ENGINEER'’s
acceptance before carrier pipe installation. Implement approved measures to resolve
problems caused by out-of-tolerance pipe as required by the ENGINEER at no additional
cost to the CITY.

B. Repair, stop and seal any water leakage of the casing pipe that does not meet the criteria
specified in Section 02443.

C. Perform work in accordance with the approved submittals.
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3.2 CARRIER/PRODUCT PIPE INSTALLATION

A. Immediately prior to moving a carrier pipe section into the casing pipe:

1. Verify that sections can be installed at their project line and grade within the required
tolerance and clearance, and without interference or damage.

2.  Clean casing pipe and carrier pipe.

3. Remove all potential obstructions inside the casing pipe including grout port
assemblies and thrust rings for intermediate jacking stations.

B.  Acceptable methods of pipe installation: Install and position of each carrier pipe section to
correct for any misalignment and to satisfy the minimum clearance requirements

1. Carry each pipe separately into the heading by a "pipemobile" and mate it with the
section of pipe already installed; or

2. Adjust casing spacers and push the carrier pipe into the casing pipe with a steady,
non-jerking motion. The maximum installation force shall not exceed the
manufacturer's recommendations or the allowable thrust load on the carrier pipe
barrel and/or joints; or

3. Install an invert railing system to true line and grade. Lay the carrier pipe supporting
on top of the railing system and push the carrier pipe inside, while protecting the
outside the carrier pipe from any damage.

4. Install the fiber optics product pipe simultaneously with the carrier pipe or in a
separate, independent operation. Fiber optics conduits shall be installed more or
less in a straight line within the tunnel.

C. Perform welding or qualification testing of the carrier/product pipe joints as required.

3.3 PLACING BACKFILL CONCRETE

A.  Fill the carrier pipe and fiber optic conduit with water if counter measures against buoyant
from backfill grout is not addressed.

B.  Backfill grouting shall be performed through multiple horizontal grout/slickline pipes inserted
into the void space between the carrier pipe and casing pipe.

1. Terminate end of the grout pipes regularly along the length of the grout zone to allow an
evenly distribution of the backfill concrete.

2. Place grout pipes as close to the inside crown of the casing pipe as possible.

3. If there were “high” points along the casing alignment, terminate additional grout pipes to the
high points to minimize air pockets that may trap behind.

C. Alternatively, perform backfill concrete placement through grout ports embedded along the
carrier pipe.
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D. Prior to placing backfill concrete, build bulkheads at intermediate locations and install casing
pipe end seals at the pit/shaft locations.

E. Discharge end of the grout/slickline pipes shall always be embedded inside freshly
discharged concrete.

F.  Backfill grouting shall progress from the low end to the high end of the casing pipe filling the
entire void.

G. Apply safe grouting pressure per manufacturer's recommendations and per approved by the
City.

H.  Sloping joint for concrete placement in multiple lifts is acceptable as long as the advancing
toe of the backfill concrete is always terminated at the end seal or any intermediate
bulkheads.

l. Install an exhaust / vent in the crown on the high end of the casing pipe.

J. Install shut off valves at all injection pipes.

K.  Placement of cellular concrete shall be completed in multiple lifts/stages and in a short
duration to prevent an excessive increase in density, unit weight, consistency and
separation.

L.  Maximum vertical height of any lift of cellular concrete backfill shall not exceed 5-ft.

M. Employ the necessary means to ensure equal quantity of grout is placed on either side of
the carrier pipe so as to avoid unbalanced loading.

N.  Continuous placement until backfill concrete overflows from the vent at the high end of the
casing pipe and all the following conditions are satisfied:

At least 100% of the theoretical calculated backfill concrete volume has been placed

A minimum of 1.0 cubic yard of concrete overflows

No more air bubbles stop flowing out from the vent hole.

When all the required numbers of tested samples are taken.

o M w0 bd -~

Exhausted grout at each vent is not less than 85 percent of the wet density of freshly
injected grout when tested per ASTM C138.

6. Exhausted grout at each vent is not less than 85 percent of the original viscosity of the
freshly injected grout when tested per ASTM C939.

0. Close injection valve.
3.4 ERRANT CONCRETE PLACEMENT

A. As soon as the following events occur, suspend grouting operations and notify the
INSPECTOR immediately:

1. A service connection becomes loose;
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2. A joint or bulkhead fails;

3. Grout flow, injection pressures, etcetera, deviate from approved submittals; and
4. Leakage at pipe joint and at bulkhead; and

5. Pipe floatation

The Contractor shall meet with the Engineer as soon as practical after each grout placement
and before the placement of the next reach of annular grout to discuss corrective measures
or improvements in design or procedures.

3.5 FIELD QUALITY CONTROL
A.  Completion of backfill grouting

1. To ensure backfill grouting is completed and no unfilled voids are left behind, the City
will perform an inspection which will include opening of unhooked grout ports along the
carrier pipe at a frequency of 1 per every 100 feet of installed pipe; where

a. No voids are to be found; and
b.  No continuously leakage of water.

2.  Unsatisfied performance will require remedial grouting or other corrective actions.
Remedial grouting shall include installation of additional grout pipes from the shaft
portal or through grout ports along the carrier pipe.

B. Backfill Concrete

1. Field control tests of the backfill concrete shall be performed by the CONTRACTOR
and the results submitted to the ENGINEER. The CONTRACTOR shall provide all
equipment and personal and facilities necessary to perform these tests.

2.  The following testing shall be performed for backfill concrete:

a.  Unit Weight: Backfill concrete shall be tested for wet unit weight at the nearest
location to the point of injection in accordance with ASTM C138 from each batch
of concrete from which compression test cylinders are made. Unit weight of
backfill concrete shall be within 5 percent of the unit weight of the approved mix
design.

b.  Viscosity: Backfill concrete shall be tested for viscosity at the nearest location to
the point of injection in accordance with ASTM C939 from each batch of concrete
from which compression test cylinders are made. Viscosity shall be within 5
percent of the approved mix design.

c. Compression Test Cylinders: Compression test cylinders shall be cast from each
load, after every change in mix design, and at a frequency of not less than once
per 20 cubic yard material placed or every 50-ft of grout placement. Each test
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cylinder shall be 6-inch by 12-inch. Test cylinders shall be sampled and made in
the field, cured and stored in accordance with ASTM C31.

(1) Sampling Locations:

(a) Taken from the concrete delivery truck — collect a set of three test
cylinders; and

(b) Taken from a system of valves in the line transporting the backfill
concrete, which will allow for collection of test specimens at the
nearest location to the point of injection without disconnecting the
line from the outlet - collect a set of five test cylinders at each
location.

(c) Specimens shall also be taken from the overflow upon completion
of the pour — collect a set of five test cylinders at each location.

(2) Care shall be taken to ensure that cylinder samples are not jostled or
moved prior to the initial set. Each set of test cylinders shall be marked
or tagged with the date and time of day the cylinders were made and the
location in the work where they were sampled.

d. Compression Testing: Two samples collected per Part 3.4.A.2.c.(1).(a) shall be
tested at an age of 28 days. The third sample taken at the truck shall be a spare.
Two samples each taken per Part 3.4.A.2.c.(1).(b) and (c) shall be tested at 7
days and 28 days. The fifth sample shall be a spare. A strength test result shall
be the average of the compressive strengths of the two cylinders made from the
same concrete sample and tested at the same age. Testing of the spare sample
will be required when there are obvious defects in the other samples collected.

e. Backfill concrete shall be tested for unconfined compressive strength in
accordance with ASTM C39, and shall comply with the following criteria:

(1) Minimum average 28-day compressive strengths for any 5 consecutive
samples taken per Part 3.4.A.2.c.(1).(a) shall be 500 psi; and

(2) No samples taken per Part 3.4.A.2.c.(1).(b) and (c) shall be less than 300
psi.

3.  The following testing shall be performed for backfill cellular concrete:

a. Unit Weight: Cellular concrete shall be tested for wet unit weight at the nearest
location from point of injection (placement) in accordance with ASTM C567 from
each batch of concrete from which compression test cylinders are made. Unit
weight of backfill concrete shall be within 5 percent of the unit weight of the
approved mix design.

b.  Viscosity: Backfill cellular concrete shall be tested for viscosity at the nearest
location from point of injection (placement) in accordance with ASTM C939/ASTM
D6103 from each batch of concrete from which compression test cylinders are
made. Viscosity shall be within 5 percent of the approved mix design.
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C. Air Content: An air content test shall be made from each batch of concrete from
which concrete compression test cylinders are made. Air content shall be
determined in accordance with ASTM C796.

d. Compression Test Cylinders: Compression test cylinders shall be cast from each
load, after every change in mix design, at a frequency of not less than once per
hour. Each test cylinders shall be 3-inch by 6-inch. Test cylinders shall be
sampled and made in the field, cured and stored in accordance with ASTM C495.

(1) Sampling Locations:

(@) Taken from the concrete delivery truck — collect a set of three test
cylinders; and

(b) Taken from a system of valves in the line transporting the backfill
concrete, which will allow for collection of test specimens at the
nearest location to the point of injection without disconnecting the
line from the outlet - collect a set of five test cylinders at each
location.

(c) Specimens shall also be taken from the overflow upon completion
of the pour — collect a set of five test cylinders at each location.

(2) Care shall be taken to ensure that cylinder samples are not jostled or
moved prior to the initial set. Each set of test cylinders shall be marked
or tagged with the date and time of day the cylinders were made and the
location in the work where they were sampled.

e. Compression Testing: Two samples collected per Part 3.4.A.3.d.(1).(a) shall be
tested at an age of 28 days. The third sample taken at the truck shall be a spare.
Two samples each taken at the injection point per Part 3.4.A.3.d.(1).(b) and (c)
shall be tested at 7 days and 28 days. The fifth sample shall be a spare. A
strength test result shall be the average of the compressive strengths of the two
cylinders made from the same concrete sample and tested at the same age.
Testing of the spare sample will be required when there are obvious defects in
the other samples collected.

f. Cellular concrete shall be tested for unconfined compressive strength in
accordance with ASTM C495, except that test specimens shall not be oven cured,
and shall comply with the following criteria:

(1) Minimum average 28-day compressive strengths for any 5 consecutive
samples taken per Part 3.4.A.3.d.(1).(a) shall be 500 psi; and

(2) No samples taken per Part 3.4.A.3.d.(1).(b) and (c) shall be less than 300
psi.

C. Cathodic Protection Testing

1. Perform field testing and inspection to demonstrate
a. Electrical continuity of the steel casing pipe; and
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b. Electrical isolation between the steel casing pipe and the carrier pipe

before and after placement of backfill concrete.

**END OF SECTION* *
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SECTION 02496
GEOTECHNICAL INSTRUMENTATION
PART 1 - GENERAL
1.1 DESCRIPTION

A. This Section specifies requirements for designing, furnishing, installing, monitoring,
reading, recording, interpreting, maintaining, protecting, and removing or abandoning
geotechnical instrumentation. Requirements for the restoration of facilities affected by
instrumentation removal or abandonment and maximum allowable or threshold values
for geotechnical instrumentation are specified elsewhere.

B. Protected City installed instrumentation at locations as indicated.
C. Definitions:

1. Borros-Type Settlement Point: A shallow type of reference point comprising a
settlement marker installed 5 feet below the ground surface at locations as
indicated.

2. Road Prism - a low profile, PVC plastic protected optical prism attached
temporarily on the surface of the road or pavement for surveying any vertical
movement.

3. Extensometer: Reference head affixed to the borehole collar and connected to a
down-hole anchor and rod assembly to measure displacement of the soil at the
anchor location relative to the reference head.

4. Geotechnical instrumentation: Devices measuring groundwater levels and
pressures, ground stresses, surface and subsurface settlement, movement and
displacement; and movement in existing infrastructures.

5. Inclinometer: Probe lowered within a special grouted borehole casing to monitor
horizontal displacements occurring during construction relative to a fixed
reference point at the top or bottom of the borehole.

6. Interpretation: Including screening of data for correctness, identifying and
confirming instrumentation data trends, identifying anomalies, comparing
individual instrument data with other data, relating date to construction activities,
and determining if potential problems are developing.

7. Instrumentation: A general term applying to measurement devices and
appurtenant probes, sensors, cabling, readout devices, battery packs, and data
loggers and management systems, including ancillary facilities required for their
operation, such as boreholes, casings, housings, and covers.
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8. MPBX: Multi-Point Borehole Extensometer. Extensometers with more than one
anchor.

9. Standpipe Piezometer(s) / Observation Well(s): Single or multiple slotted and
unslotted casing installed in a borehole to monitor groundwater levels.

10. Reference Survey Point: Established point monitored by optical survey or
scanning methods to determine as applicable any vertical or lateral displacements
occurring during construction.

11. Utility Monitoring Plate — A steel plate with a riser to be installed inside a hollow
PVC pipe and to be fixated to the top of an underground utility. Movement of the
utility will be registered by the movement of the riser pipe that can be surveyed
and recorded.

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. Section 02160, Pit/Shaft Excavation and Support.
B.  Section 02443, Microtunneling.
1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS
A. American Society for Testing and Materials (ASTM):
1. ASTM A36 Standard Specification for Carbon Structural Steel.
2. ASTM C778 Specification for Standard Sand.

3. ASTM D1586 Test Method for Penetration Test and Split-Barrel Sampling of
Soils.

4. ASTM D1785 Poly (Vinyl Chloride) (PVC) Plastic Pipe, Sch 40, 80, and 120.
5. ASTM D2487 Classification of Soils for Engineering Purposes.

6. ASTM D2488 Standard Practice for Description and ldentification of Soil (Visual
— Manual Procedure).

7. ASTM D5434 Standard Guide for Field Logging of Subsurface Explorations of
Soil and Rock.

B. Standard Specifications for Public Works Construction (SSPWC).
1.4  SUBMITTALS

A.  General: Make in accordance with Section 01330.

B.  Product Data:

1.  Two sets of manufacturers’ catalogs, specifications, installation, operating, and
maintenance instructions for each type of data acquisition and management
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system, instrumentation component, and monitoring device, all as required for a
complete installation.

C. Working Drawings and Methods Statements:

1. Indicate instrumentation types, locations, and layouts in conjunction with
detailed plan of existing surface and subsurface utilities at a scale no less than
1:40. Include identification numbers with elevations, stations and offsets, and
coordinates as applicable for each type of instrumentation. Include CITY-
installed instrumentation on these drawings.

2. Indicate or describe the types, locations, and layouts of all instrumentation
installed. Include identification numbers with elevations, stations and offsets,
and coordinates as applicable for each type of instrumentation.

3. Instrumentation components and methods for their installation, maintenance,
monitoring, removal, and restoration or abandonment. Describe protection of
instrumentation to prevent damage.

4. Methods for gathering data and monitoring schedule for instrumentation to be
monitored by the CONTRACTOR.

D. Mix Designs: Grout mix designs for grouted instrumentation.
E.  Quality Control:
1. Qualifications:
a. Manufacturer.

b. Drill hole logger.

o

Independent test laboratory.
d. Company installing instrumentation and designated supervisory employee.
2. Certifications:

a. Calibration certificates for each sensor, probe, readout device, and data
logger by manufacturer or independent test laboratory.

b. By manufacturer for materials specified in Part 2 herein.

c. By the Geotechnical Engineer or Certified Engineering Geologist certifying
review and accuracy of drill hole logs.

d. By the manufacturer's representative that the CONTRACTOR or the
Instrument Installer is installing instrumentation in accordance with
manufacturer requirements and that further on-site supervision is not
required.

e. Allinitial readings of instrumentation taken by the CONTRACTOR.
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3. Quality Control Plans:

a. Proposed methods for identifying instrumentation, including alphanumeric
identification, as specified.

b. Proposed format for presenting raw data readings. Include the date, time, and
name of personnel taking measurements or performing monitoring.

c. Methods for assuring the quality of data readings.

d. Methods for protecting instrumentation and assuring timely repair or
replacement of damaged installations and affected ultilities.

4. Records/Reporting:
a. Dirill logs for instrumentation within 48 hours of their completion.
b. Initial readings of instrumentation within 24 hours of their installation.

c. Hourly and daily monitoring records within 24 hours of their readings. Submit
weekly plot of measured value versus time, including a time history of
construction activities likely to influence such readings. Prepare a brief
narrative of any instrumentation activities performed and interpretation of
available data and trends.

d. Monthly report — Documenting instrumentation readings at each location from
initial to current  readings, signed by the  Supervising
Employee/Instrumentation Specialist responsible for the instrumentation.
Incorporate in the report results of all survey performed by others for the
project.

e. Letter or certification document for the abandonment of instrumentation.

f.  Well permit from County of Los Angeles for observation wells, as well as
appropriate permits from other agencies.

5. Notifications:

a. Allow 5 workdays for the ENGINEER to provide locations of CITY-installed
instrumentation.

b. Report immediately if there were any utility interference with the proposed
instrumentation.

c. Report damaged or malfunctioning instrumentation within 8 hours.
d. Report within 4 hours measurements indicating excessive
movements/changes in the CONTRACTOR’s or ENGINEER'’s installed

instrumentation.

e. Give notice to the ENGINEER not less than 48 hours before installing
geotechnical instrumentation.
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6. As-Built Data:

a. Three copies of instrumentation installation surveyor’'s notes within 24 hours
of their installation.

b. Inclinometer data and plots acquired during verification of casing and
borehole inclination within 1 day of installation. Where borehole is pre-
installed along the soldier pile support system, submit inclination of the
installed shoring.

c. Boring logs for all instrumentation holes within 72 hours of completion.

d. As-built plan of instrumentation type and location accurate to within 0.5 feet
and at a scale no less than 1:40 within 24 hours of installing required
instrumentation. Include identification numbers with elevations, stations and
offsets, and coordinates as applicable for each type of instrumentation.

1.5 QUALITY ASSURANCE
A. Qualifications:

1. Manufacturer: Company with experience specializing in the fabrication of
instrumentation of the type specified.

2. Drill hole logger: Geotechnical Engineer or Certified Engineering Geologist
certifying accuracy of the boring logs.

3. Instrument Installer: Company with experience specializing in the installation of
instrumentation of the type specified.

4. Supervising Employee / Instrumentation Specialist: Registered California
Geotechnical Engineer or Certified Engineering Geologist with experience
reading, monitoring and interpreting instrumentation of the type specified.

B. All observation wells or piezometers shall be installed by California Licensed C-57 Well
Drilling Contractor and the work shall be performed per California Well Standard
Bulletin No. 74-90.

C. Preconstruction Meeting: Before the first submittal is made meet with the ENGINEER
to discuss the CONTRACTOR’s geotechnical instrumentation program to ensure
compliance with the Contract requirements.

1.6 DESIGN CRITERIA

A. Install instrumentation at the locations and depths as specified herein or as indicated
in the project plans.

B. Installations shall be compatible with the subsurface conditions as described in the
Geotechnical Report.

C. Tolerances:
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1. Install instrumentation within 3 feet of the proposed location where necessary to
avoid obstacles or utilities, or as approved by the ENGINEER.

2. Survey Control: Provided by the CONTRACTOR surveyor for taking
instrumentation readings. Achieve a level circuit closure with closure error no
greater than e = 0.61(N)"2 where “N” is the number of readings and e is the error
expressed in millimeters.

3. Inclinometer Casing Installation:

a. Twist and vertical misalignment: Less than 1 degree per 10 foot length of
casing.

b. Vertical misalignment: Less than 3 degrees over the length of the entire
casing.

4. Extensometer Installation:
a. Within 2 degrees of vertical throughout its length.
b. Locate anchors within 3 inches of design depth.
5. Initial Readings:
a. Reference point elevation: = 1/10 inch.
b. Reference point position: £ 1/4 inch.

6. Utility Monitoring Point: Install in accordance with indicated requirements at
locations per direction of the ENGINEER.

1.7 WORKSITE CONDITIONS
A. Refer to the Geotechnical Report for a description of existing and anticipated
subsurface conditions. The Contractor shall assume difficult drilling for any
instrumentation to be installed inside the Conglomerate. Refer to Geotechnical report
for issues encountered during the exploratory boring program, and the Contractor shall
plan accordingly.

B. Verify the locations of utilities prior to installing instrumentation. Perform potholing to
identify and expose utilities as necessary. Protect utilities encountered and maintain in
good working condition.

C. The Contractor and/or Instrumentation Company will have to develop traffic
management plan for work to be performed outside the designated work area within
the public right of way.

D. The Contractor shall coordinate with the Cities and Caltrans for all surveying and
scanning work to be performed within the limits of their right of ways.

E. Obtain all necessary permits and right of entry for installation.

1.08 SEQUENCING AND SCHEDULING
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A Ensure that the specified instrumentation is installed, calibrated, the initial set of
readings taken, and the instrumentation ready for monitoring construction

1. Shaft Instrumentation - At least 14 days prior to shaft excavation; and

2. Tunnel Instrumentation along Alignment — Complete prior to shaft excavation to
confirm top of bedrock information.

1.09 PRODUCT DELIVERY, STORAGE, AND HANDLING (NOT USED)

PART 2 - PRODUCTS
2.2 MATERIALS

A. Bentonite: Standard Wyoming natural bentonite without additives, in granular, pellet or
powder form as stated.

B. Grout Mixes:
1. Cement-TypellorV
2. Provide a cement-bentonite or cement grout/seal mixture to conform to soil
characteristics and shall be consistent with the physical properties described in
the Geotechnical Report or per Manufacturer's recommendations and
requirements.
a. Strength - 50 to 100 psi compressive strength at 28 days

b. Seal for stand-alone piezometer / observation Wells — 106 cm/sec

3. Lean Grout — sand cement mixture consists of a minimum of 1 sack of cement for
each ton of sand/cement mixture.

4. Borros Anchor - A lean grout shall be provided for installing Borros-type anchors
within drilled hole.

C. Sand: Conforming to SSPWC Section 200 for Portland Cement concrete, except that
100 percent shall pass the No. 8 sieve.

D. Water: Water shall be potable, clean, and free of organic matter, alkali, salts, and other
impurities.

2.3 EQUIPMENT
A. Data Management System

1. Provide an integrated system that automatically collects data from the
geotechnical instrumentation and place it into a secure database using a data
management system. The system shall also include all data from all manually
read instruments and optical surveys.
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2. The data management system shall be able to display current readings in
engineering units for any sensor and the entire history of readings for that sensor.

3. Provide adequate numbers of single and/or multi-channel data-loggers connected
to the network by wireless, landline or short haul modem powered by battery pack
or AC external power supply with battery backup.

4. Collect or receive data from data loggers remotely and automatically. For data to
be taken manually, reporting period will be extended to within 24 hours.

5. Show graphically the current monitoring data (within the last 5 minutes) in relation
to historical data.

B. Multi-Point Borehole Extensometers

1. Where indicated, provide multi-point borehole extensometers (MPBXs) to
measure subsurface settlement. Extensometer assemblies shall be as
manufactured by Geokon, Inc., Lebanon, NH, or approved equal. The assemblies
shall include either stainless steel rods or fiberglass rods encased in PVC tubing
with groutible anchors as recommended by the manufacturer based on the depth
of the installation. Assemblies shall include Geokon Model 4450 vibrating wire
head units, or approved equal, for each anchor, with a reading range of 8 inches
(2 inches of heave and 6 inches of settlement) and a provision for making manual
readings of the anchors.

2. Provide one manual readout unit. Manual readout units shall be Geokon Model
1400-4 Digital Depth Micrometer, or approved equal.

3. Provide seven Geokon 4-channel data loggers with USB Data connections, Model
8002-4-1, or approved equal.

4. Provide one licensed copy of Logview and CSI-LOGGERNET or approved equal.
Provide software for downloading, storage and display of extensometer data, as
supplied by Geokon, or approved equal.

5. Data logging

a. Where surface access is not available within Caltrans right of way - Provide
wireless data logger, with D-cell lithium battery pack (for unattended
operation) and RF modem (For wireless data transmission), maintenance
hole type lid antenna, software with data logger program.

b. Where surface access is readily available - Provide required access and
accessories associated with the instruments and data collection systems; or
the wireless data logger described above.

6. Provide protective caps for the extensometer reference heads as recommended
by the instrument manufacturer.

C. Inclinometers
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1. Inclinometer Casings — Quick Connect (QC) inclinometer casings having a
nominal outside diameter of 3.34 inches and internally grooved to receive
inclinometer probe, as manufactured by Slope Indicator Co., 12123 Harbour
Reach Drive, Mukilteo, WA, or approved equivalent.

2. Casing Sections — Casing shall be supplied in 10-foot lengths (Slope Indicator part
No. 51150310), with no 10-foot length having more than 1 degree of twist before
installation.

3. Heavy duty bottom caps (Slope Indicator part No. 51150330), and locking top caps
(Part No. 51100550) shall be provided for each inclinometer; Inclinometer Probes
and Readout Indicators

a. Furnish one complete system on site, and a standby system that can be
delivered to site within a 24-hour notice.

b. Provide 24 inch wheel base probe (Model 50302500), 50 meter (164 Foot)
control cable (Model 50601050), large pulley assembly (Model 51104606), a
650-foot slip-ring cable reel (Part No. 50503100), digitilt Datamate Il (Model
50310900), and a DigiPro 2 license key (Model 50310101), all manufactured
by the Slope Indicator Co., or approved equivalent.

c. Provide attachment(s) to fasten the inclinometer casing to the soldier pile for
installation.

D. Observation Wells / Piezometers

1. Provide plastic pipe of 2-inch diameter, polyvinyl chloride (PVC) Schedule 40 in
accordance with ASTM D1785 and PVC end caps. The slotted and non-slotted
lengths of pipe will be determined by the ENGINEER for each location. Slotted
sections will have three rows of factory cut 0.010 inch wide slots equally spaced
about the circumference and such rows longitudinally spaced at % inch. Unless
otherwise indicated, length of the slotted intake section shall be 5-ft.

2. Alternatively, provide groutable vibrating wire piezometers with an accuracy of
plus or minus 0.01 feet. Use vibrating wire piezometer sensors rated for 1.5 times
the hydrostatic pressure anticipated at the planned depth of installation.

E. Borros-Type Anchor

1. Borros-type anchors shall be Model No. 51808000 manufactured by Slope
Indicator Co., Seattle, WA; or equal. Anchor assemblies shall be furnished
complete with top cap and other accessories as recommended by the
manufacturer

F. Road Prism

1. Optical glass road prism shall be manufactured by GEO Instruments,
Narragansett Rl or equal.

2. Road prisms may be used in lieu of Borros-Type anchor but on City streets only
and shall not be used within Caltrans property.
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G.  Utility Monitoring Plate

1. Provide minimum 4” square/diameter steel plate connecting to a one-inch
diameter steel pipe riser to within 2 inches below the top of the pavement. Attach
a coupling at end of riser for ease of removal. Provide any additional hardware
and couplers per approved Working/Shop drawings.

2. Use minimum 6-inch diameter Schedule 40 PVC pile as housing protecting the
steel pipe riser. The PVC casing shall provide sufficient clearance and decouple
from the steel pipe riser for it to move independently but together with the
underlying utility.

3. Alternatively, install a single point borehole extensometer to be installed at a depth
of 3-ft above the crown of the affected utility.

H. Provide filter material consisting of filter sand conforming to ASTM C778 Standard
Specification for Standard Sand for 20-30 sand.

l. Provide terminal boxes for each installation, Model 4999 as manufactured by Geokon,
Inc., or approved equal, with an adequate number of connections for the number of
gages to be monitored.

J.  Provide a vibrating wire readout box Model GK-405 as manufactured by Geokon, Inc.,
or approved equal.

K.  Temporary Surface Cover - Design for AASHTO H20 wheel loading

1. Provide a cast iron unit, a Model 5TT with a fastening bolt, lift sockets and body
extension, manufactured by Brooks Products, Inc., EI Monte, CA; or similar by
Morrison Bros. Co., Dubuque, IA; or approved equivalent. Provide lifting rod or
pull-up device for lifting top cover. For Borros anchors, observation wells, and
utility monitoring plates - minimum 6-inch in diameter;

2. Provide steel or precast concrete maintenance holes or vaults with steel bolt-down
covers for MPBX and inclinometer, sized to accommodate four channel data
logger, battery pack and wireless transmission device as appropriate. The
maintenance holes and/or vaults shall be rain tight. Furthermore,

a. For each inclinometer, the size of the vault or box shall be large enough to
accommodate the “large” pulley assembly that will be used to take
measurements.

b. For each vibrating wire extensometer, the maintenance holes or vaults shall
be of sufficient size to also accommodate the extensometer vibrating wire
head units.

L. Provide one laptop computer with a heavy duty case. As a minimum, the computer
shall have the current operating system utilized by the Engineer (Windows 7
Professional or newer), Microsoft Excel, Powerpoint and Word software, a 15.6 inch
screen size (1366x768 pixels), 2.5 GHz Intel Core processor, 8 GB RAM, 1 TB hard
drive, a DVD drive, and two USB ports. The case shall be a Pelican Model 1495 with
foam cushioning or equivalent.
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M. The CONTRACTOR shall maintain ownership of all equipment described herein. All
non consumable equipment can be leased for the duration of the contract.

24  SOURCE QUALITY CONTROL (NOT USED)

PART 3 - EXECUTION
3.1 GENERAL

A. The CONTRACTOR shall install and monitoring instrumentation at locations as
specified herein or as indicated. Do not install instrumentation within private property
unless otherwise indicated or except as directed by the ENGINEER. Provide access
for CITY or Caltrans to install Reference Survey Points and/or perform other
survey//scanning work as required or per permit conditions

B. Use drilling equipment of sufficient capacity to advance the instrumentation borehole
to the required depth and diameter in overburden soils and the Stadium Conglomerate.

C. Log all instrumentation borings using the Unified Soil Classification System. Make logs
of soil and rock encountered during drilling, including the presence of any
contamination. Perform sampling in overburden soils at 5-ft interval, and to confirm top
of Stadium Conglomerate within 1-ft of the actual depth. Place a portion of each soill
sample in a plastic bag and test the headspace of each soil sample recovered using a
photoionization detector (PID) field instrument for qualitatively measurement of volatile
organic compounds (VOCs).

D. Make soil and rock classifications and prepare logs in accordance with ASTM D2487,
D2488, and D5434. All installations shall be logged by a qualified person according to
Section 1.05. The CONTRACTOR shall preserve and store collected samples for the
duration of the Contract.

E. Inform the City immediately if top of Stadium Conglomerate is found more than 5 feet
difference in elevation from the anticipated depth described in the Geotechnical Report.

F.  Protective breathing apparatus for workers and frequency of OVA/PID calibration shall
comply with the Health & Safety Plan, which must be available onsite before any
subsurface work can proceed on the project.

G. Provide unrestricted and safe access to geotechnical instrument locations, allowing the
ENGINEER to take measurements as necessary.

H. Provide the CITY with two (2) sets of labeled keys to each locked item.

l. Mark the boring locations on the ground surface prior to actual drilling. Arrange for
existing utilities to be located and provide a minimum of 3 days advance notice to
DigAlert and the ENGINEER. Adjust instrumentation location where necessary to avoid
subsurface utilities. If the boring location is within 3 feet of a marked utility, expose that
facility by hand excavation or potholing prior to drilling.

3.2 INSTALLATION
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A. General

1. All installations shall be permitted and conform to permitting requirements for
boreholes, monitoring wells, telemetry and all associated instrumentation. The
CONTRACTOR shall obtain and pay for all required permits.

2. Tremie bentonite-cement or sand-cement grout from the bottom of the hole.

3. Maintain piezometers. Keep the observation wells in good condition until the end
of the Contract.

4. Prior to the installation of each instrument, verify that borehole inclinations are
within specified limits.

5. At each Borros anchor, extensometer, earth pressure cell, inclinometer, and
piezometer location, install a temporary cover, maintenance hole or vault in
accordance with the requirements of Section 2.02. The excavation for installation
of the maintenance holes or vaults shall be of adequate depth to accommodate
the instrumentation to be installed at each location. Saw cut concrete and asphalt
in accordance with permit conditions and/or SSPWC Section 306 requirements for
temporary re-surfacing. The maintenance holes or vaults shall be installed on a
concrete base. Drainage shall be provided through the concrete base to allow for
the percolation of any water that enters the vault into the underlying soils. Make
the cover flush with the ground surface or paved surface and fill the annular space
between the maintenance holes or vaults and the excavations with lean concrete.
Project instrumentation within 3 inches of surface and not closer than 2 inches
above bottom of hole or as required for reading the instruments.

6. Cap bottom of casings and fill annular space between casings and sides of holes
with cement grout pumped through a pipe or small tube to the bottom of the hole.

7. Provide reference point for measurement of ground (pavement) surface elevation
at each instrumentation location.

8. All installation shall be performed under the supervision of the Instrumentation
Installer. Confirm operation of each instrument immediately after completion of
instrumentation.

B. MPBXs

1. Drill boreholes to the diameter recommended by the manufacturer, at the
locations indicated on the project plans, to the required depths to receive the
MPBX sensors. Depth of the sensors shall be as indicated or as follows:

a. Top sensor — 5-ft below ground surface
b. Bottom sensor — 5-ft above the excavated MTBM profile or 5-ft below top of

Stadium Conglomerate as measured in the logged borehole, whichever is
shallower.
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2. Prior to MPBX installation, verify that borehole inclinations are within specified
limits. Install extensometers per the project plans and the recommendations of
the manufacturer.

3. Backfill the boreholes with cement grout. The CONTRACTOR’s borehole
logging and sampling program shall be used for the purpose of confirmation of
the ground conditions and basis of grout mix design.

4. Verify that MPBX heads are in position to be read manually or automatically.

5. Install vibrating wire head units, connect a data log and take initial readings
immediately after installation. Take at least three initial readings of each
extensometer instrument to establish an initial value, at intervals of at least 24
hours. if initial readings show large variations, additional readings will be taken
to establish an acceptable initial reading.

C. Inclinometer

1. Drill minimum 6-inch-diameter and maximum 8-inch-diameter holes at locations
indicated, to the required depths, to receive inclinometers. Case holes with a
temporary flush joint type casing to prevent caving. Use of drilling fluid of a self-
destroying type, which loses its viscosity after a period of time, is also
acceptable. After reaching the required depth, clean the hole of loose earth,
particles of cuttings and other debris.

2. Alternatively, inclinometer casing may be attached to the inside flange of the
soldier pile in pre-drilled borehole during the time of shoring installation. Bottom
of the casing shall be no more than 2-ft above the tip of the soldier pile.

3. Install casings in accordance with the inclinometer manufacturer’s installation
instructions to the depths indicated on the project plans. Orient one grooved axis
of casing perpendicular to the nearest excavation wall. Install casing within 3
degrees of vertical.

4. Fill the annular space between casings and sides of holes with cement grout.
The CONTRACTOR’s borehole logging and sampling program shall be used for
the purpose of confirmation of the ground conditions and basis of grout mix
design.

5. Take three readings within 24 hours of each other immediately after the grout
has set.

6. Maintain inclinometer casings in operating condition from the time of installation
until completion of excavation backfill. Establish and maintain convenient
access.

D. Borros-Type Anchors

1. Install in accordance with manufacturer's recommendations and approved
submittals.

2. Install as close as possible or along the centerline of the project alignment.

Montezuma PPL/Mid-City Pipeline Ph2 and 70th-Alvarado to Saranac-Sidewalk 184 | Page
Attachment E - Technicals



3. Install and complete the initial readings of the Borros anchors prior to
commencing of the MTBM drive.

E. Road Prism

1. Road prism shall be fastened by expansion anchor bolt and not by gluing onto
the road surface,

2. Install an array of three road prisms (along centerline of the MTBM alignment,
10-ft offset to the right and left) at 25-ft spacing for the tunnel reach located

a. Within Lake Murray Blvd right of way west of the receiving shaft. Total
number of road prisms to be installed is 9;

b. Station 45+40 approximately and total number of road prisms to be installed
is 3; and

c. Stations 4+50 and 4+75 approximately and total number of road prisms to be
installed is 6.

d. All other locations — per approval by the Engineer.

3. Establish a direct line of sight between the prisms and the proposed location of
the surveying equipment.

4. Install and complete the initial readings of the road prism’ locations and
elevations prior to commencing of the MTBM drive.

F. Pavement Survey/Scanning/Monitoring
1.  To be performed by Caltrans and others per permit conditions
G.  Utility Monitoring Plates:
1. Proposed locations to receive Utility Monitoring Plates
a. |-8 crossing - one each at launching and receiving shafts as indicated;
b. Other crossings — one each at each crossing.

2. Use potholing to confirm the locations and depths of the utilities scheduled to
receive the monitoring plate instruments. Mechanical pit excavation is
acceptable except the last 2-ft shall be performed by hand-held equipment.

3. Center and install the PVC casing in the excavation to the top of the utility.
Backfill the excavation with lean grout. Fill the PVC casing with water or slurry
gradually and simultaneously to prevent excessive leakage of grout to inside the
casing.

4. Clean out all foreign material inside the PVC casing and insert the monitoring

plate with riser to top of utility. Top of the riser pipe shall be cut to no more than
2-inch below the ground surface.
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5. Centralize the riser pipe inside the PVC casing and fill the void between with
commercial grade oakum, tightly packed, to keep out any foreign material. Make
sure the steel riser is free to move together with the underlying utility.

6. Ultility Settlement plates are to be installed to a depth above the groundwater
table. Notify the Engineer immediately when groundwater is found present. Use
single point borehole extensometer if utility monitoring plate cannot be
successfully installed at the intended depth.

7. Install and complete the initial readings of the monitoring plates after permeation
grouting but prior to commencing of any construction activities.

H. Piezometers / Observation Wells

1. Drill adequately sized holes at locations as indicated to the required depths for
receiving the standpipe piezometers. Case holes with a temporary flush joint
type casing to prevent caving. Use of a drilling fluid of a self-destroying type,
which loses its viscosity after a period of time, is also acceptable. After reaching
the required depth, clean the hole of loose earth, particles of cuttings and other
debris.

2. Setwell casing to the depths required. Flush self-destroying drilling fluid, if used,
out of the hole. Place sand filter material in the hole to surround the pipe up to
three feet above the screen interval taking care not to place the sand so fast that
it arches within the hole and leaves voids. Place a minimum of one foot of
granular bentonite, followed with sand cement or bentonite-cement grout to the
elevation of the bottom of the protective maintenance hole or vault. In all cases,
sand pack and annular seals shall be consistent with permitting requirements.

3. For multiple wells to be installed within the same instrumentation location,
separate the top and bottom well intakes by at least 5-ft thick bentonite seal in
between. The depths to bottom of the well intakes at each piezometer are as
follows:

a. Top intake — Locate bottom of the intake at 3-ft below the top of Stadium
Conglomerate;

b. Bottom intake — Locate bottom of the intake at 5-ft below the excavated invert
of the shaft.

4. Develop each standpipe piezometer by bailing to remove excess fines from the
filter pack.

5. Groundwater measurements to be taken:

a. After well development, demonstrate to the Engineer proper functioning of
these wells by measuring rate of rise or fall of water levels in such well therein.
For observation wells installed inside the curtain grout ring wall, the measured
field permeability has to be below the allowable leakage rate.

b. Initial readings for all wells - Perform daily readings at different times of the
day during the 3-day initial period, especially during the high and low tides.
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6. The Contractor shall also perform monitoring/reading of the groundwater level
in wells installed by the City at locations as indicated.

7. The Contractor shall replace any damaged observation wells per requirements
in this specification.

8. For placement of vibrating wire piezometers, the piezometer and cavity between
filter and diaphragm shall be saturated with clean water. Instrument readings

shall be taken of the transducer, thermistor, and the barometric pressure after
insertion and completion of the installation.

3.3 FREQUENCY OF READINGS

A. Coordinate with other agencies have jurisdictions to develop an agreed working
schedule and frequency of readings for the proposed activities prior to, during and
after tunnel construction.

B. Monitoring and data interpretation are to be performed by the Contractor, and report
to the Engineer per schedule described in Part 1.04.E.4.

C. Forreadings taken manually
1. Instrumentations installed at the shaft locations
a. Readings to be taken daily during shaft construction;
b, Readings to be taken 3 times a week during MTBM operation
2. Instrumentations installed along the tunnel alignment
a. Within the zone of influence - Position of instrument located at 50-ft ahead
and 100-ft behind the advance of the MTBM - readings shall be taken two
times a day;
b. Outside the zone of influence - readings taken once daily.
D. Forreadings taken automatically using data logger or wireless remotely
1. Instrumentations installed at the shaft locations
a. Readings to be taken hourly
2. Instrumentations installed along the tunnel alignment
a. Within the zone of influence - Position of instrument located at 50-ft ahead
and 100-ft behind the advance of the MTBM - readings to be taken every 5

minutes;

b. Outside the zone of influence - readings taken hourly.
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3. At a minimum, data taken shall be uploaded onto the Data Management System
daily

4. All readings along any reaches of the drive can be terminated when the
instruments showing negligible changes and a minimum two weeks after the
carrier pipe is installed and annular grouting is completed.

3.4 MAINTENACE, REPAIR AND PROTECTION
A. Protect instrumentation in accordance with manufacturer's recommendations.

B. Maintain, repair, or replace instrumentation in accordance with manufacturer
recommendations. Repair or replace in whole or part as necessary to maintain function
within 48 hours of loss of operation or damage at no additional cost to the CITY.

C. Check any battery powered equipment frequently making sure no loss in data collection
and transmission.

D. Repair damage to facilities in accordance with SSPWC Section 306 requirements for
permanent resurfacing.

3.5 FIELD QUALITY CONTROL

A. Perform installations under the supervision of the manufacturer’s representative for as
many installations as necessary to verify that the CONTRACTOR’s personnel are
capable of installing these devices properly without such supervision.

B. Unless otherwise stated, take three sets of initial readings for all instrumentation
installation in the presence of the ENGINEER to demonstrate the adequacy of the
installation and to demonstrate the satisfactory operation of the instrumentation.

C. Complete the installation of the Data Management System sufficiently in advance of
the implementation of the geotechnical instrumentation program. Test and
demonstrate to the City that the system is operational and working as intended.

D. Grout mixes for completing the instrument installation shall be approved by the
Engineer prior to use.

3.6 REMOVAL

A.  Upon completion of Work, demolish inclinometer casings and extensometers (MPBX)
to a minimum depth of 20 feet below the ground surface. Backfill inclinometer and
excavation casing with lean concrete. Remove and dispose of traffic covers. Construct
new pavement patches in paved areas in accordance with City and/or Caltrans
standards.

B. Before final acceptance of the Work, abandon all observation wells/piezometers,
including observation wells installed in exploratory borings completed by City before
construction, per City, County, and/or California state regulations. Remove and
dispose of protective traffic covers.
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C. Fill remaining holes drilled in masonry or concrete surfaces for the instruments with
Portland cement mortar.

D. Backfill excavations made over and around utilities.
E. Provide all readout units, data loggers, digital depth micrometers, vibrating wire head
units and transducers and wireless vibrating wire interfaces to the Engineer. Dispose

of all other components of the instrumentation in an appropriate manner.

F. Repair damage to surface facilities per City’s and Caltrans permit requirements.

END OF SECTION
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SECTION 03481
PRECAST CONCRETE UTILITY STRUCTURES

PART 1 - GENERAL

11 WORK INCLUDED

A. Materials, testing, and installation of precast concrete vaults.

B. Precast concrete vaults will be furnished and installed as summarized below:
e Butterfly Valve Vault at Alvarado Rd
¢ Butterfly Valve vault at Lake Murray Blvd

1.2 SYSTEM DESCRIPTION

A. Furnish and install complete precast concrete vaults including appurtenant structural,
mechanical and/or electrical mountings or connections required for compliance with
Manufacturer’s installation requirements and compliance with applicable building codes
and standards.

B. Precast concrete vault base slabs shall be cast-in-place reinforced concrete formed to
include the required sumps and to accept the precast concrete vault wall bases. Joint
between precast concrete vault walls and cast-in-place reinforced concrete base slab
shall be water-tight.

1.4 QUALITY ASSURANCE

A. Use adequate numbers of skilled workmen trained and experienced in necessary trades
and crafts and completely familiar with specified requirements and methods for proper
performance of Work of this section.

B. Factory testing shall include:

TEST STANDARD
FIRST
TEST (ASTM OR OTHER TEST PAID RETESTS
ITEM FOR TEST STANDARD) | FREQUENCY FOR BY PAID FOR BY
Concrete | Concrete ASTM C31 Submit certified Contractor Contractor
Vault Strength test record on
request
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15 REFERENCES

ASTM A615 Deformed and Plain Billet-Steel Bars for Concrete Reinforcement
ASTM C31 Making and Curing Concrete Test Specimens in the Field

ASTM C913 Precast Concrete Water and Wastewater Structures
ASTM D1557 Laboratory Compaction Characteristics of Soil Using Modified Effort

A.
Structures
B.
C.
D. ASTM C150 Portland Cement
E.
F.
G. California Building Code (CBC)
H. CRSI Manual of Standard Practice

1.6 SUBMITTALS

A. Furnish the following submittals.

SUBMITTAL

DESCRIPTION

Shop Drawings

Required per structural shop drawing requirements

Catalog Data

Required per catalog data requirements.

Installation Instructions

Required per installation instruction requirements

Engineering Calculations

Required for vaults over 8' deep. Provide engineering calculations sealed by
licensed California Civil Engineer.

Required to justify designs less than Class 700 specified.

Required for cast-in-place reinforced concrete base slabs. Provide
engineering calculations sealed by licensed California Civil Engineer.

Required for concrete mix design per engineering calculations requirements;
shall be sealed by licensed California Civil Engineer.

Test Record Transcripts

Submit for factory tests per test record transcript requirements

Warranty

Furnish one-year warranty from date of final acceptance

ASCE 7 Building Code Requirements for Minimum Design Loads in Buildings and Other

B. Refer to Section 01300 for definition of requirements for shop drawings, catalog data,
installation instructions, engineering calculations, and test record transcripts.

1.7 DELIVERY, STORAGE AND HANDLING

A. Refer to contract documents for delivery, storage, and handling requirements.
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B. Manufacturer’s instruction and warranty requirements for delivery, storage and handling

of precast concrete vaults shall be strictly followed.

1.8 PAYMENT

A. Payment for Work in this section shall be included as part of the lump-sum for which
such Work is appurtenant.

PART 2 - PRODUCTS

2.1 ACCEPTABLE MANUFACTURERS

A. Acceptable Manufacturers include:

ITEM MANUFACTURER MANUFACTURER LOCATION
Electrical Pull | J &R Concrete Products Perris, CA
Boxes

Oldcastle Precast (formerly Utility Vault)

Fontana, CA (800) 626-3860

Accepted Equal

Meter Boxes -
Concrete

Brooks Products Ontario, CA
Eisel Enterprises, Inc. Placentia, CA
Jensen Precast Sparks, NV

J &R Concrete Products Perris, CA

Oldcastle Precast (formerly Utility Vault)

Fontana, CA (800) 626-3860

Accepted Equal

Meter Boxes -
Composite

Armorcast 600 series Ontario, CA
J &.R Concrete Products PW4 or PW5 Perris, CA
Applied Engineering Products Chino, CA

Accepted Equal
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ITEM MANUFACTURER MANUFACTURER LOCATION

Utility Vaults Brooks Products Ontario, CA
Eisel Enterprises, Inc. Placentia, CA
Jensen Precast Sparks, NV
J &.R Concrete Products Perris, CA
Olson Precast Company Rialto, CA
Oldcastle Precast (formerly Utility Vault) Fontana, CA (800) 626-3860
Accepted Equal

2.2 MATERIALS

A. Refer to Section 01610 for basic requirements for products and materials.

B. Precast concrete vaults shall be constructed of the following materials:

ITEM MATERIAL SPECIFICATION
Vault Portland Cement Fly ash not permitted
Concrete
Steel Reinforcing Steel
Hatches, Lids, Frames Metals See Section 08300
Joint Sealant (between Grout
stacked vault sections)
Mortar

Plastic Sealing
Compound

e ConSeal CS-102

e  Kent-Seal “Butyl Sealant”

e Henry Company “Ram-Nek”
e  OrApproved Equal

C. The following product design criteria, options and accessories are required:
ITEM DESCRIPTION
Pre-Cast Design Surcharge,Lateral Earth AASHTO H-20 Loading
Concrete Pressure and Buoyancy
Vault
Sections For Bouyancy Calculations, assume groundwater
level is within 5 feet of ground surface.
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Montezuma PPL/Mid-City Pipeline Ph2 and 70th-Alvarado to Saranac-Sidewalk

ITEM DESCRIPTION

Minimum  28-day = Compressive | 4000 psi
Strength f'c

Steel Reinforcing Yield Strength fy 60 ksi

Cast-in- Design Surcharge and Buoyancy AASHTO H-20 Loading
Place
Concrete

Base Slabs For Bouyancy Calculations, assume groundwater

level is within 2 feet of ground surface.

Minimum  28-Day  Compressive | 4000 psi
Strength

Steel Reinforcing Yield Strength fy 60 ksi

Rectangular | Wall Design Class 700, or submit sealed engineering
Box Wall calculations justifying a lesser design.
Design

Top Slab Design Design for AASHTO H-20

(See Note 1, 2 and 3 below)

Dimensions per ASTM C913 Table X1.1

Reinforcement per ASTM C913 Table X1.2

Note 1: The top slab for each vault shall be designed to be removable by means of a mobile
crane. Each top slab shall be designed with multiple lifting points (located on the vertical edge
of the slab so that the point is not observable. Since the lifting points will be buried, they will
require a cap or cover to protect the lifting point from corrosion or fouling by dirt/debris.

Note 2: The top slab for each vault shall be reinforced to allow it to withstand the bending and
other forces associated with being removed and reinstalled by the City for future maintenance of
the equipment that will be located within each vault.

Note 3: The joint between the removable top slab and the top of vault wall on which it will be
supported, and between the base of the vault wall and base slab, shall be made watertight by
Contractor around the entire circumference of that joint.

Exterior Waterproofing Membrane for Lake Murray Valve Vault: The Lake Murray Blvd
vault shall have 150 Mils DFT minimum of Polyurethane Coating applied to the exterior,
with the Polyurethane Coating application being void and pinhole free. Application of the
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Polyurethane Coating shall be per the manufactures instructions. The Polyurethane
Coating “Applicator Contractor” shall be licensed and certified as an approved applicator
by the Polyurethane Coating manufacturer, and shall provide this certification with their
bid. The Certified Applicator Contractor shall have certification and experience with the
Polyurethane Coating. The Certified Applicator Contractor shall provide references for
Polyurethane Coating applications for similar concrete structures and service duty.

a. The Polyurethane Coating shall fully encapsulate the entire vault (including the
underside of the vault floor slab.) The Polyurethane Coating shall be installed in
a manner that allows removal of the top slab without damaging the Polyurethane
Coating.

b. The Polyurethane Coating shall be the Utilithane 1600 Polyurethane Coating as
manufactured by Prime Coatings Inc., Irvine, California, and shall meet the
following specification’s and minimum requirements:

The Polyurethane Coating shall be a two-component (2:1 mix by volume) chemically

reactive product specially formulated 100 percent solids, aromatic, MDI, pure
elastomeric polyurethane coating system, ASTM D16 type V, and NSF 61 potable water
approved. The polyurethane shall be applied using a heated "plural component”
proportioning equipment system designed for high pressure airless spray configured as
specified by the Polyurethane Coating manufacturer to meet job conditions. The
Polyurethane Coating material shall contain no extenders or fillers, shall not be a hybrid
and shall exhibit the following physical properties:

a. Tensile strength per ASTM D638 2800-3000 psi,

b. Elongation per ASTM D638 40%-55%

c. Abrasion resistance per ASTM D4060 < 50 mg loss,

d. Impact resistance per ASTM G-14; 330 inch pounds with no failure in the coating
e. Water Vapor permeability per ASTM D1653-91A 048grms/24 hours/ft2

f. Maximum recoat window: 24 hours.

g. ASTM D570 Water Absorption: less that 0.24%-long term test.

Holiday Testing

a. The completed application of the Polyurethane Coating shall be holiday tested for
pinholes and voids. Typical holiday testing shall be at 100 volts per Mil thickness of the
Polyurethane Coating specified thickness. Example would be 150 Mils of Polyurethane
Coating would be holiday tested at 15,000 Volts. Holiday testing may begin when
Polyurethane Coating has become Tack Free.
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E. Access Ladder with Safety Post: Each vault shall be furnished with an OSHA-compliant
access ladder and safety post (to accommodate entry to, and departure from, the top of
the ladder).

e Each ladder shall be of FRP construction, and shall be compliant with OSHA
requirements. Type 316 SS adhesive anchor bolts shall be used for installation.
Ladder layout shall be as indicated by the design drawings.

o Each ladder shall have a retractable device mounted to ladder rungs, to improve
safety for Workers using this ladder. This device shall be of Type 304 SS
construction, and shall be Bilco Model LU-3, or approved equal.

F. Floor Sump with FRP Grating & Frame: Each vault shall have a concrete sump
constructed in the vault base slab. The FRP Grating and Support Frame/features shall
conform to details provided in the Design Drawings.

G. Wall Penetration Seals (Perpendicular Penetration): Pipes that penetrate vault walls at
a perpendicular angle shall be sealed according to the plans.

PART 3 - EXECUTION

3.1 PREPARATION

A. Make field measurements needed to install precast concrete vaults before submitting
shop drawings or ordering. Make minor changes in dimensions and alignments as
B. needed to avoid utilities or structural conflicts.
3.2 INSTALLATION
A. Furnish and install precast concrete vaults at locations shown on Plans and submittals.
B. The following installation standards shall be followed:
1. Manufacturer’s installation and warranty requirements
2.  Applicable OSHA and Cal OSHA regulations
3.  Applicable building code requirements
C. Refer variances between above documents and Contract Documents to Owner’s

Representative.
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D. Install precast concrete vaults to tolerances recommended by Manufacturer. Unless
otherwise shown, install precast concrete vaults true, plumb, and level using precision
gauges and levels.

3.3 FIELD QUALITY CONTROL

A. Field testing shall include:

TEST STANDARD
(ASTM OR FIRST TEST | RETESTS
OTHER TEST PAID FOR | PAID FOR
ITEM TEST FOR STANDARD) FREQUENCY BY BY
Precast Installation & Visual inspection of 1 inspection Owner Owner
Concrete | Leakage finished installation
Vaults
Field Demonstrate 1 test Contractor Contractor
Performance compliance to

Contract Documents
and Manufacturer's
printed Literature

11-month Demonstrate 1 test Owner Contractor
Warranty compliance to
Inspection Contract Documents

and Manufacturer's
printed literature

END OF SECTION
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SECTION 13300
INSTRUMENTATION AND CONTROL

PART 1 - GENERAL

1.1 WORK OF THIS SECTION

A. The CONTRACTOR shall provide all Instrumentation and Control systems (I&C)
complete and operable, in accordance with the Contract Documents. The
requirements of this Section apply to all components of the I&C unless indicated
otherwise.

B. The Contractor shall provide PLC Programming for the project. Programming of the
Central HMI system will be done by the City under a separate contract.

C. Responsibilities

1. The CONTRACTOR, through the use of a qualified Instrumentation
Subcontractor or vendor and qualified electrical and mechanical installers,
shall be responsible to the CITY for the implementation of the 1&C and the
integration of the 1&C with other required instrumentation and control devices.
Only those suppliers who can demonstrate that they possess the prerequisite
capabilities and experience will be considered.

a. Demonstrate the company's ability to successfully complete projects
of similar size and nature. Provide references (including contact name
and telephone number) for at least three projects where the following
tasks were performed by personnel directly employed by your firm as
a Instrumentation Subcontractor; system engineering and
documentation including panel assembly, schematics, and wiring
diagrams; software configuration and documentation; field testing,
calibration, and start-up; and operating instructions and maintenance
training.

b. Name the individual persons who will be responsible for office
engineering and project management; software configuration; field
testing, calibration and start-up; and operator instruction and
maintenance training. References called for in the previous item shall
include recent project of these individual persons.

o} Document that the company is actively in the business of furnishing
integrated instrumentation, telemetry, control and electrical equipment
for the water and waste water industries.

d. Have a qualified service facility with permanent employees located
within 100 miles of the job site. Facility to include all tools, spare parts,
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and test equipment to repair, calibrate, test and start-up the equipment
to be provided on this contract.

e. For this project the prequalified system suppliers are as follows:
(1) ATSI, Temecula (760) 738-6804
(2) Vertech, Irvine (949) 596-7986

(3) FREEDOM AUTOMATION, Oceanside (760) 639-4100
(4) TESCO CONTROLS, INC., Temecula (951) 308-6450
1. Due to the complexities associated with the interfacing of numerous control
system devices, the Instrumentation Subcontractor or vendor shall be
responsible to the CONTRACTOR for the integration of the 1&C with existing
devices and devices provided under other Sections and provide a completely-
integrated control system free of signal incompatibilities.

2. As a minimum, the Instrumentation Subcontractor or vendor shall perform the
following work:

a. Implementation of the I&C:
(1) Prepare complete and accurate shop drawings
(2) Design, develop, and electronically verify complete and
accurate control panel design and functionality according to
specifications.
(3) Conduct operations and maintenance training for owners
personnel on maintenance calibration and repair of all

instrumentation provided under this contract.

(4) Procure hardware and provide a complete and accurate bill of
materials.

(5) Fabricate panels
(6) Perform factory tests on panels

(7) Perform bench calibration and verify calibration after
installation

(8) Oversee and guarantee installation for accuracy and totality to
design and functionality.

(9) Oversee, complete set of documents. Label all wires, verify
and guarantee complete loop testing results.

(10)  Oversee, document, and certify system commissioning
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(11)  Perform comprehensive testing that guarantee accurate and
complete system functionality, as well as testing component
level accuracy to within manufactures specifications.

(12) Provide complete and accurate operations and maintenance
manuals to include drawings, BOM, specifications,
procedures, calibrations, certificates.

(13) Conduct operations and maintenance training for owners
personnel on maintenance calibration and repair of all
instrumentation provided under this contract.

(14) Provide drawings that are complete, correct and of sufficient
quantity to have copies located at every maintenance location.

(15)  Prepare calibration sheets
(16)  Certify the installation of the 1&C

(17)  Perform complete loop check test on all analog/digital signals.
Tests continuity and label all wires on panel.

b. Integration of the I&C with instrumentation and control devices being
provided under other Sections:

(1) Develop all requisite loop drawings and record loop drawings
associated with equipment provided under other Divisions and
OWNER-furnished and existing equipment.

(2) Resolve signal, power, ground and/or functional
incompatibilities between I&C and all interfacing devices.
Document and guarantee results.

3. Instrumentation Subcontractor or vendor responsibilities in addition to the
items identified above shall be at the discretion of the CONTRACTOR.
Additional requirements in this Section and Division 13 that are stated to be
the CONTRACTOR's responsibility may be performed by the Instrumentation
Subcontractor or vendor.

D. Certification of Intent:

1. No Later than five working days after Notice of Apparent Low Bidder, the
CONTRACTOR shall submit a certification from the selected Instrumentation
Subcontractor or vendor. The certification shall be typed on letterhead paper
of the Instrumentation Subcontractor or vendor firm. The certification shall be
signed by an authorized representative of the Instrumentation Subcontractor
or vendor. The certification shall include the following statements:

a. (Company name) "hereby certifies intent to assume and execute full
responsibility to the CONTRACTOR to perform all tasks defined under
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Subsection 13300-1.1C.3 in full compliance with the requirements of
the Contract Documents."

b. “It is certified that the quotation to the CONTRACTOR includes full
and complete compliance with the requirements of the Contract
Documents without exception."

E. Documentation of Instrumentation Subcontractor Qualifications:

1. Subcontractor shall have experience in instrumentation and control system
projects of size and scope similar to that described herein, in which the
applicant performed system engineering, system fabrication and installation,
documentation (including schematic, wiring and panel assembly drawings),
field testing, calibration and start-up, operator instruction and maintenance
training. Each of the references, if cited, must be accompanied by a written
confirmation of the accuracy of the data by a managerial member of the
control system operational staff.

2. In addition, list the following information for each project above:

a. Name of plant, OWNER, contact name, and telephone number. All
phone numbers and contacts shall be verified by the applicant before
submission.

b. Name of manufacturer(s) for the majority of instrumentation provided.

C. Type of equipment furnished (i.e., transmitters, recorders, indicators,
etc.)

d. Manufacturer and model number of DCS, SCADA, or PLC to which
the analog system interfaced.

e. Date of completion or acceptance.

3. Furnish the name of the individual person who will be responsible for office
engineering and management of this project, and the individual who will be
responsible for field testing, calibration, start-up, and operator training for this
project. Include references of recent projects of these individual persons.

4. Submit specific documentation which verifies that Instrumentation
Subcontractor employs the minimum of individuals who have been formally
trained in the application of the:

a. Indicated operating systems.
b. Indicated software packages.
C. Indicated graphical user interface software packages.
5. Document that the applicant’s company has been actively involved in the

instrumentation systems business (under the same corporate name).
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1.2 RELATED SECTIONS

A. The Work of the following Sections applies to the Work of this Section. Other
Sections, not referenced below, shall also apply to the extent required for proper
performance of this Work.

1. Section 16010 Basic Electrical Materials and Methods

2. Division 13

1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS

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)
2. Uniform Building Code (UBC)

B. Except as otherwise indicated, the current editions of the following apply to the Work
of this Section:

1. ANSI/SA S 5.1 Instrumentation Symbols and Identification

2. ISA-S20 Specification Forms for Process Measurement and
Control Instruments

1.4  CONTRACTOR SUBMITTALS
A. General: Submittals shall be furnished in accordance with the following:

1. Coordinate the instrumentation Work so that the complete instrumentation
and control system will be provided and will be supported by accurate shop
drawings and record drawings.

2. Symology and Nomenclature: 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 ANSIISA S5.1 - Instrumentation Symbols and
Identification. The nomenclature and numbers designated herein and on the
Drawings shall be employed exclusively throughout shop drawings, and
similar materials. No other symbols, designations, or nomenclature unique to
the manufacturer's standard methods shall replace those prescribed above,
used herein, or on the Drawings.

B. Instrument Submittal:
1. Provide a complete index that lists each device by tag number, type and

manufacturer. Provide a data sheet for each different type of instrument with
the list of tag names. Provide a technical brochure for each data sheet.
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C. Shop Drawings:
1. General:

a. Shop drawings shall include the letter head or title block of the
Instrumentation Subcontractor. The title block shall include, as a
minimum, the Instrumentation Subcontractor's registered business
name and address, project name, drawing name, revision level, and
personnel responsible for the content of the drawing.

b. Organization of the shop drawing submittals shall be compatible with
eventual submittals for later inclusion in the operations and
maintenance information. Submittals that are improperly organized or
incomplete for a given loop will be rejected.

C. Shop drawing information shall be bound in standard size, 3 ring,
loose leaf, vinyl plastic, hard cover binders suitable for bookshelf
storage. Binder ring size shall not exceed 3 inches.

d. Interfaces between instruments, motor starters, control valves,
variable speed drives, flow meters, chemical feeders and other
equipment related to the 1&C shall be included in the shop drawing
submittal.

2. Project-Wide Loop Drawing Submittal: Furnish a 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, equipment provided
under sections in other Divisions, existing, and OWNER-furnished equipment
that is to be incorporated into the I&C. The PLDS shall be a singular complete
bound package electronically drafted in INTERGRAPH MICROSTATION
format, submitted within 120 days after contract award, and shall include the
following:

a. A complete index in the front of each bound volume. The loop
drawings shall be indexed by systems or process areas. All loops
shall be tagged in a manner consistent with the Contract Documents.
Loop drawings shall be submitted for every analog and discrete
monitoring and control loop.

b. Drawings showing definitive diagrams for every instrumentation loop
system. These diagrams shall show and identify each component of
each loop or system using legend and symbols from ANSI/ISA S5.4 -
Instrument Loop Drawings, and as defined by the most recent revision
in ISA. Each system or loop diagram shall be drawn on a separate
drawing sheet. Loop drawings shall be developed for loops in
equipment vendor supplied packages, equipment provided under the
instrumentation sections, and OWNER furnished equipment. The
loop drawings shall also show all software modules and linkages. In
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addition to the expanded ISA S5.4 requirements the loop diagrams
shall also show the following details:

(1) Functional name of each loop.

(2) Reference name, drawing, and loop diagram numbers for any
signal continuing off the loop diagram sheet.

(3) MCC panel, circuit, and breaker numbers for all power feeds
to the loops and instrumentation.

4) Designation, and if appropriate, terminal assignments
associated with every manhole, pullbox, junction box, conduit,
and panel through which the loop circuits pass.

(5) Vendor panel, instrument panel, conduit, junction boxes,
equipment and PLC I/O terminations, termination identification
wire numbers and colors, power circuits, and ground
identifications.

C. Itemized instrument summary. The instrument summary shall list all
of the key attributes of each instrument provided under this Contract.
As a minimum, attributes shall include:

(1) Tag number

(2) Manufacturer

(3) Model number

(4) Service

(5) Area location

(6) Calibrated range

(7) Loop drawing number

3. Test Procedure Submittals:

a. Submit the proposed procedures to be followed during tests of the I&C
and its components.

b. Preliminary Submittal: Outlines of the specific proposed tests and
examples of proposed forms and checklists.

C. Detailed Submittal: After approval of the Preliminary Submittal, the
CONTRACTOR shall submit the proposed detailed test procedures,
forms, and checklists. This submittal shall include a statement of test
objectives with the test procedures.
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d. Certify in writing that for each loop or system checked out, and all
discrepancies have been corrected.

4. Calibration Sheets: Each instrument calibration sheet shall provide the
following information and a space for sign-off on individual items and on the
completed unit:

a. Project name

b. Loop number

C. Tag number

d. Manufacturer

e. Model number

f. Serial number

g. Calibration range

h. Calibration data: Input, output, and error at 10, 50 and 90% of span

i Switch setting, contact action, and deadband for discrete elements
j- Space for comments

k. Space for sign-off by Instrumentation Supplier and date

l. Test equipment used and associated serial numbers

5. Training Submittals: The CONTRACTOR shall submit a training plan that

includes:
a. Schedule of training courses including dates, durations, and locations of each
class.
b. Resumes of the instructors who will actually implement the plan.
D. Operations and Maintenance Information:
1. General: Operations and maintenance information shall be based upon the

approved shop drawing submittals as modified for conditions encountered in
the field during the Work.

2. Operations and maintenance information submitted shall be organized as
follows for each process:

a. Section A - Loop Drawings
b. Section B - Instrument Summary
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C. Section C - Instrument Data Sheets

d. Section D - Sizing Calculations
e. Section E - Instrument Installation Details
f. Section F - Test Results

3. CONTRACTOR-certified results from Calibration Loop Testing,
Precommissioning, and Performance Testing shall be included in Section H
of the operations and maintenance information.

E. Record Drawings:

1. Keep current a set of complete loop and schematic diagrams which shall
include all field and panel wiring, piping and tubing runs, routing, mounting
details, point-to-point diagrams with cable, wire, tube and termination
numbers. These drawings shall include all instruments and instrument
elements. One set of record drawings electronically formatted in
INTERGRAPH MICROSTATION format and 2 hard copies shall be submitted
after completion of all Precommissioning tasks but before Performance
Testing. All such drawings shall be submitted for review before acceptance
of the completed Work.

1.5 FACTORY TESTING

A. Arrange for the Manufacturers of the equipment and fabricators of panels and
cabinets supplied under this Section to allow the ENGINEER to inspect and withess
the testing of the equipment at the site of fabrication. Equipment shall include the
cabinets, special control systems, flow measuring devices, and other pertinent
systems and devices. A minimum of 10 working days notification shall be provided
to the ENGINEER before testing. No shipments shall be made without the
ENGINEER’s approval.

1.6 PERIOD FOR CORRECTION OF DEFECTS
A. Correct all defects in the 1&C upon notification from the OWNER within one year from
the date of Substantial Completion. Corrections shall be completed within 5 days
after notification.

1.7 SYSTEM DESCRIPTION

A. All instruments shall return automatically and immediately to accurate measurement
upon restoration of power after a power failure, except where specifically noted.

B. Provide and install two-wire transmitters in local panels or enclosures with
receiver/indicator/retransmitter as required.

C. Provide instrument transmitters which produce isolated 4-20 mAdc analog signals.
Follow ISA-S50.1.
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D. For instruments which produce a pulse signal, use dc pulse frequency signals whose
repetition rate is directly proportional to the process variable over a 10:1 range. Use
24 \/dc power source.

E. Provide instruments with conformably coated printed circuit boards to prevent
damage by dust, moisture, fungus, and airborne contaminants.

F. Provide instruments complete with mounting hardware, floor stands, wall brackets,
or instrument racks.

G. Use linear, direct reading indicators unless otherwise specified.
1.8 QUALITY ASSURANCE

A. Provide instrumentation of rugged construction designed for the site conditions.
Provide only new, standard, first-grade materials.

B. Provide material and equipment in accordance with applicable codes and standards,
except as modified by the specifications.

C. Use single source manufacturer for each instrument type. Use the same
manufacturer for different instrument types whenever possible.

D. Coordinate instrumentation to assure proper interface and system integration.
Provide signal processing equipment, to include, but not be limited to, process
sensing and measurement, transducers, signal converters, conditioners,
transmitters, receivers, and power supplies. Coordinate the various subcontractors,
equipment suppliers, and manufacturers.

1.9  WARRANTY

A. Warranty the instrumentation, materials, workmanship, and installation to be free
from defects for a period of one year from the date of final acceptance of the
equipment.

B. Furnish and install replacement parts during the warranty period for any defective

component at no additional cost. Replace spare parts consumed during the warranty
period with new equipment at no additional cost, immediately after use, to restore the
spare parts inventory.

PART 2 - PRODUCTS
21 GENERAL

A. Code and Regulatory Compliance: All I&C Work shall conform to or exceed the
applicable requirements of the National Electrical Code. Conflicts between the
requirements of the Contract Documents and any codes or referenced standards or
specifications shall be resolved with the more stringent requirement having
precedence.
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B. Current Technology: All meters, instruments, and other components shall be the
most recent field-proven models marketed by their manufacturers at the time of
submittal of the shop drawings unless otherwise required to match existing
equipment.

C. Hardware Commonality: All instruments that use a common measurement principle
(for example, d/p cells, pressure transmitters, level transmitters that monitor
hydrostatic head) shall be furnished by a single Manufacturer. All 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
from a single Manufacturer.

D. Loop Accuracy: The accuracy of each instrumentation system or loop shall be
determined 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% of full
scale and a minimum repeatability of +0.25% of full scale unless otherwise
indicated. Instruments that do not conform to or improve upon these criteria are not
acceptable.

E. Instrument and Loop Power: Power requirements and input/output connections for
all components shall be verified. Power for transmitted signals shall, in general,
originate in and be supplied by the control panel devices. The use of "2-wire"
transmitters is preferred, and use of "4-wire" transmitters shall be minimized.
Individual loop or redundant power supplies shall be provided as required by the
Manufacturer's instrument load characteristics to ensure sufficient power to each loop
component. All power supplies shall be mounted within control panels or in the field
at the point of application.

F. Loop Isolators and Convertors: Signal isolators shall be provided as required to
ensure adjacent component impedance match where feedback paths may be
generated, or to maintain loop integrity during the removal of a loop component.
Dropping precision wire-wound resistors shall be installed at all field side terminations
in the control panels to ensure loop integrity. Signal conditioners and converters shall
be provided where required to resolve any signal level incompatibilities or provide
required functions.

G. Environmental Suitability: All indoor and outdoor control panels and instrument
enclosures shall be suitable for operation in the ambient conditions associated with
the locations designated in the Contract Documents. Heating, cooling, and
dehumidifying devices shall be provided in order to maintain all instrumentation
devices 20% within the minimums and maximums of their rated environmental
operating ranges. Provide all power wiring for these devices. Enclosures suitable
for the environment shall be furnished. All instrumentation in hazardous areas shall
be suitable for use in the particular hazardous or classified location in which it is to
be installed.

H. Signal Levels: Analog measurements and control signals shall be as indicated
herein, and unless otherwise indicated, shall vary in direct linear proportion to the
measured variable. Electrical signals outside control panels shall be 4 to 20 mA DC
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except as indicated. Signals within enclosures may be 1 to 5 VDC. All electric signals
shall be electrically or optically isolated from other signals. All pneumatic signals
shall be 3 to 15 psig with 3 psig equal to 0% and 15 psig equal to 100%.

. Control Panel Power Supplies: All power supplies shall have an excess rated
capacity of 40%. The failure of a power supply shall be repeated to the SCADA
System.

2.2 OPERATING CONDITIONS

A. The I&C shall be designed and constructed for satisfactory operation and long, low
maintenance service under the following conditions:

1. Environment - Coastal
2. Temperature Range - 32 through 104 degrees F
3. Thermal Shock - 1 degree F per minute, maximum
4. Relative Humidity - 20 through 90%, non-condensing
2.3  SPARE PARTS AND SPECIAL TOOLS
A. Special Tools: Furnish a priced list of all special tools required to calibrate and
maintain all of the instrumentation provided under the Contract Documents. After

approval, furnish all listed tools.

B. Timing of Submittals: All special tools and spare parts shall be submitted before
startup starts, and shall be suitably wrapped and identified.

24 LIMIT SWITCH

A. Each intrusion alarm limit switch shall transmit a signal when the monitored door or
hatch is not in the closed position.

B. Each limit switch shall be SPDT, rated for 5 amps. Conduit entrance and terminals
shall be epoxy sealed. Limit switch mounting and actuator shall be determined by
the Contractor to provide a reliable, positive, and accurate indication of entrance.
The switch shall be normally open (actuated closed when the door or hatch is closed).
Switch shall be mounted for minimum obstruction of access. Limit switches shall be
Type “C” by Square D Class 9007, Allen Bradley 802T, or equal.

Tag No. Service Trip Set Point NEMA Rating
ZS-200 Manhole for N/A 4
InSertion
Meter

PART 3 - EXECUTION
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3.1 PRODUCT HANDLING

A. Shipping Precautions: After completion of shop assembly, factory test, and approval,
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.

B. Special Instructions: Special instructions for proper field handling, storage, and
installation required by the Manufacturer shall be securely attached to each piece of
equipment before packaging and shipment.

C. Tagging: Each component shall be tagged to identify its location, instrument tag
number, and function in the system. A permanent stainless steel or other non-
corrosive material tag firmly attached and permanently and indelibly marked with the
instrument tag number, as given in the tabulation, shall be provided on each piece of
equipment in the 1&C. Identification shall be prominently displayed on the outside of
the package.

D. Storage: Equipment shall not be stored outdoors. Equipment shall be stored in dry
permanent 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 no additional cost to the OWNER. If any
apparatus has been subject to possible injury by water, it shall be thoroughly dried
out and put through tests as directed by the ENGINEER. Such tests shall be at no
additional cost to the OWNER, and if the equipment fails the tests, it shall be replaced
at no additional cost to the OWNER.

3.2 MANUFACTURER'S SERVICES
A. Manufacturer's services shall be furnished for the following equipment:

1. All flow meters in new or potable water streams that relate to process control,
mass balance calculations, and billing of customers.

2. All process analyzers
3. All hazardous gas detection equipment
4. Instruments that require specialized knowledge, such as vibration detectors.
B. Furnish the following Manufacturer's services for the instrumentation listed above:
1. Perform bench calibration
2. Oversee installation
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3. Verify installation of installed instrument

4. Certify installation and reconfirm Manufacturer's accuracy statement
5. Oversee loop testing, prepare loop validation sheets, and certify loop testing
6. Oversee precommissioning, prepare precommissioning validation sheets,

and certify precommissioning
7. Train the OWNER's personnel
3.3 INSTALLATION
A. General:

1. All instrumentation, including instrumentation furnished under other Divisions,
shall be installed under Division 13 and the manufacturers' instructions.

2. Equipment Locations: The monitoring and control system 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 approximated locations
and arrangements, or when the OWNER exercises the right to require
changes in location of equipment that do not impact material quantities or
cause material rework, make such changes without additional cost to the
OWNER.

B. Conduit, Cables, and Field Wiring
1. All conduit shall be provided under Division 16.

2. All 4-20 mA signal circuits, process equipment control wiring, signal wiring to
field instruments, SCADA and PLC input and output wiring and other field
wiring and cables shall be provided under Division 16.

3 All SCADA and PLC equipment cables, data highway communication
networks shall be provided under Division 13.

4 All terminations and wire identification at 1&C equipment furnished under this
or any other Division shall be provided under Division 13.

C. Instrumentation Tie-Downs: All instruments, control panels, and equipment shall be
anchored by methods that comply with seismic requirements that apply to the site.

D. Ancillary Devices: The Contract Documents show all necessary conduit and
instruments required to make a complete instrumentation system. The
CONTRACTOR shall be responsible for providing any additional or different type
connections as required by the instruments and specific installation requirements at
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no additional cost to the OWNER. All such additions and all such changes, including
the proposed method of installation, shall be submitted to the ENGINEER for
approval before commencing the Work. Such changes shall not be a basis of claims
for extra work or delay.

E. Installation Criteria and Validation: All field-mounted components and assemblies
shall be installed and connected according to the requirements below:

1. Installation personnel have been instructed on installation requirements of the
Contract Documents.

2. Technical assistance is available to installation personnel at least by
telephone.

3. Installation personnel have at least one copy of the approved shop drawings
and data.

4. All power and signal wires shall be terminated with crimped type lugs.

5. All connectors shall be, as a minimum, water tight.

6. All wires shall be mounted clearly with an identification tag that is of a

permanent and reusable nature.

7. All wire and cable shall be arranged in a neat manner and securely supported
in cable groups and connected from terminal to terminal without splices
unless specifically approved by the ENGINEER. All wiring shall be protected
from sharp edges and corners.

8. All mounting stands and bracket materials and workmanship shall comply
with requirements of the Contract Documents.

9. Verify the correctness of each installation, including polarity of electric power
and signal connections, and making sure all process connections are free of
leaks. Certify in writing that for each loop or system checked out, all
discrepancies have been corrected.

10. The OWNER will not be responsible for any additional cost of rework
attributable to actions of the CONTRACTOR or the Instrumentation
Subcontractor.

3.4 LOOP TESTING

A. General: Individual instrument loop diagrams per ISA Standard S5.4 - Instrument
Loop Diagrams, expanded format, shall be submitted to the ENGINEER for review
before the loop tests. The CONTRACTOR shall notify the ENGINEER of scheduled
tests a minimum of 30 days before the estimated completion date of installation and
wiring of the 1&C. After the ENGINEER’s review of the submitted loop diagrams for
correctness and compliance with the specifications, loop testing shall proceed. The
loop check shall be witnessed by the ENGINEER.
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B. Instrument and Instrument Component Validation: Each instrument shall be field
tested, inspected, and adjusted to its indicated performance requirement in
accordance its Manufacturer's specifications and instructions. Any instrument that
fails to meet any Contract requirement, or, in the absence of a Contract requirement,
any published manufacturer performance specification for functional and operational
parameters, shall be repaired or replaced, at the discretion of the ENGINEER at no
additional cost to the OWNER.

C. Loop Validation: Controllers and electronic function modules shall be field tested and
exercised to demonstrate correct operation. All control loops shall be checked under
simulated operating conditions by impressing input signals at the primary control
elements and observing appropriate responses of the respective control and
monitoring elements, final control elements, and the graphic displays associated with
the SCADA and PLC. Actual signals shall be used wherever available. Following
any necessary corrections, the loops shall be retested. Specified accuracy
tolerances for each analog network are defined as the root-mean-square-summation
of individual component accuracy requirements. Individual component accuracy
requirements shall be as indicated by Contract requirements or by published
manufacturer accuracy specifications, whenever Contract accuracy requirements are
not indicated. Each analog network shall be tested by applying simulated analog or
discrete inputs to the first element of an analog network. For networks that
incorporate analog elements, simulated sensor inputs corresponding to 20, 40, 60,
80 and 100% of span shall be applied, and the resulting element outputs monitored
to verify compliance to calculated root-mean-square-summation accuracy tolerance
requirements. Continuously variable analog inputs shall be applied to verify the
proper operation and setting of discrete devices. Provisional settings shall be made
on controllers and alarms during analog loop tests. All analog loop test data shall be
recorded on tests that include calculated root-mean-square-summation system
accuracy tolerance requirements for each output.

D. Loop Validation Sheets: Prepare loop confirmation sheets for each loop covering
each active instrumentation and control device except simple hand switches and
lights. Loop confirmation sheets shall form the basis for operational tests and
documentation. Each loop confirmation sheet shall cite the following information and
shall provide spaces for sign-off on individual items and on the complete loop by the
Instrumentation Supplier:

1. Project name

2. Loop number

3. Tag number, description, manufacturer and model number for each element
4. Installation bulletin number

5. Specification sheet number

6. Loop description number

7. Adjustment check
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8. Space for comments
9. Space for loop sign-off by Instrumentation Supplier and date
10. Space for ENGINEER witness signature and date

E. Loop Certifications: 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 ENGINEER or the ENGINEER representative as a witness,
with test data entered, shall be submitted to the City together with a clear and
unequivocal statement that all instrumentation has been successfully calibrated,
inspected, and tested.

3.5 PRECOMMISSIONING

A. General: Precommissioning shall start after acceptance of all wire test, calibration
tests and loop tests, and all inspections have demonstrated that the instrumentation
and control system complies with all Contract requirements. Precommissioning shall
demonstrate proper operation of all systems with process equipment operating over
full operating ranges under conditions as closely resembling actual operating
conditions as possible.

B. Precommissioning Procedures and Documentation: All precommissioning and test
activities shall follow detailed test procedures and check lists accepted by the
Resident Engineer. All test data shall be acquired using equipment as required and
shall be recorded on test forms accepted by the ENGINEER, that include calculated
tolerance limits for each step. Completion of all system precommissioning and test
activities shall be documented by a certified report, including all test forms with test
data entered, delivered to the ENGINEER with a clear and unequivocal statement
that all system precommissioning and test requirements have been satisfied.

C. Operational Validation: Where feasible, system precommissioning activities shall
include the use of water 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 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 local field mounted control circuits. All hardwired and software 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.
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D. Loop Tuning: 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 settings 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 20, 40, 60, 80 and 100% of span and the results checked
against indicated accuracy tolerances.

E. Precommissioning Validation Sheets: Precommissioning shall be documented on
one of two types of test forms as follows:

1. For functions that can be demonstrated on a loop-by-loop basis, the form shall
include:
a. Project name
b. Loop number
C. Loop description
d. Tag number, description, manufacturer and data sheet number for

each component.

e. Space for sign-off and date by both the Instrumentation Subcontractor
and ENGINEER.

2. For functions that cannot be demonstrated on a loop-by-loop basis, the test
form shall be a listing of the specific tests to be conducted. With each test
description the following information shall be included:

a. Specification page and paragraph of function demonstrated
b. Description of function
C. Space for sign-off and date by both the Instrumentation Subcontractor

and ENGINEER.

F. Precommissioning Certification: Submit an instrumentation and control system
precommissioning completion report that shall state that all Contract requirements
have been met and shall include a listing of all instrumentation and control system
maintenance and repair activities conducted during the precommissioning testing.
Acceptance of the instrumentation and control system precommissioning testing
must be provided in writing by the ENGINEER before the performance testing may
begin.

3.4 ONSITE SUPERVISION

A. Furnish the services of an on-site service engineer to supervise and coordinate
installation, adjustment, testing, and start-up of the I&C. The ENGINEER will be
present during the total period required to affect a complete operating system. A
qualified team of the Instrumentation Subcontractor personnel shall be on site for 8
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hours to check all equipment, perform the tests indicated in this Section, and furnish
startup services.

3.5 PERFORMANCE TEST
A. The entire 1&C shall operate for 7 days without failure.

B. Furnish all necessary support staff as required to operate the system and to satisfy
the repair or replacement requirements.

C. If any component fails during the performance test, it shall be repaired or replaced
and the I&C shall be restarted on another 7-day period.

3.6 TRAINING

A. General: Train the OWNER's personnel on the maintenance, calibration and repair
of all instruments provided under this Contract.

B. Instructions: The training shall be performed by qualified representatives of the
equipment manufacturers and shall be specific to each piece of equipment.

C. Duration: Each training class shall be a minimum of 8 hours in duration and shall
cover, as a minimum, operational theory, maintenance, troubleshooting/repair, and
calibration of instruments.

D. Schedule: Training shall be performed during the precommissioning phase of the
project. The training sessions shall be scheduled a minimum of 3 weeks in advance
of when the courses are to be initiated. The ENGINEER will review the course outline
for suitability and provide comments that shall be incorporated.

E. Agenda: The training shall include operation and maintenance procedures,
troubleshooting with necessary test equipment, and changing set points, and
calibration for that specific piece of equipment.

F. Documentation:  Within 10 days after the completion of each session the
CONTRACTOR shall submit the following:

1. List of all OWNER personnel who attended the session.

2. Evaluation of OWNER personnel via written testing or equivalent evaluation.

3. Copy of the training materials used including all notes, diagrams, and
comments.

3.7 ACCEPTANCE

A. For the purpose of this Section, the following conditions shall be fulfilled before the
Work is considered substantially complete:

1. All submittals have been completed and approved.
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2. The I&C has been calibrated, loop tested and precommissioned.
3. The OWNER training has been performed.

4. All required spare parts and expendable supplies and test equipment have
been delivered to the ENGINEER.

5. The performance test has been successfully completed.

6. All punch-list items have been corrected.

7. All record drawings in both hard copy and electronic format have been
submitted.

8. Revisions to the operations and maintenance manuals information that may

have resulted from the field tests have been made and reviewed.

9. All debris associated with installation of instrumentation has been removed.

10. All probes, elements, sample lines, transmitters, tubing, and enclosures have
been cleaned and are in like-new condition.

**END OF SECTION**
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SECTION 13374

CONTROL PANEL INSTRUMENTATION

PART 1 - GENERAL
1.1 WORK OF THIS SECTION

A. The CONTRACTOR shall provide all control panel instrumentation, complete and
operable, in accordance with the Contract Documents.

B. The Contractor shall provide PLC Programming for the project. Programming of
the Central HMI system will be done by the City under a separate contract.

1.2 RELATED SECTIONS
A. The Work of the following Sections applies to the Work of this Section. Other
Sections, not referenced below, also apply to the extent required for proper

performance of this Work:

1. Section 13300 Instrumentation and Control

1.3 CONTRACTOR SUBMITTALS
A. Submit a preliminary copy of all documentation with the Factory Test procedure
submittal. Submit both hard and electronic “as built” documentation with the final
O&M manual submittal.
1.4 GENERAL REQUIREMENTS
A. All software integration and configuration work on the project is to be completed
by the approved Instrumentation Subcontractor, unless otherwise noted. Minimum
Instrumentation Subcontractor qualifications are detailed in Section 13300.
1.5 PLC LOGIC AND DOCUMENTATION
A. Logic Configuration shall be:

1. Logically set out in a modular format to follow the process flow.

2. Have all analogs scaled to CITY units (e.g. gpm, psi etc.) and annotate
with the units where ever it is used in the program.

B. Logic Documentation:
1. Contractor is responsible for PLC & device programming. Make

maximum use of the documentation facilities which come as part of the
Unity Pro programming environment.
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2. Use mnemonic signal and variable names that reflect the signal/variable
function.

3. To provide good readability, make full use of the allowable number of
characters in a signal or variable name. Excessively contracted naming
that detracts from readability will not be accepted.

4. Provide a title and short English description at the start of each new
strategy that explains the purpose of the logic that follows, and how it
functions.

5. For each sub-section of logic within a strategy, provide a comment which

explains to another programmer, the functionality of the logic. The purpose
is to assist the reader with understanding the intent of the logic.

6. Provide a title, revision number, date, and page number on every page of
logic.

C. Original Disks and Software Backups: Provide the CITY with:
1. Original disks for all standard Manufacturer’s software supplied.

2. An electronic back-up copy of all “as built” software configured by the
Instrumentation Subcontractor.

3. A record of all device hardware/ software configuration settings including
IP addresses used.

PART 2 - PRODUCTS
2.1 GENERAL

A. Programming software: PLC Program should be written in current version of
Unity Pro by Schneider Electric; no equals.

22 PROGRAMMABLE LOGIC CONTROLLERS

A. The microcontroller system and subsystem components shall be Modicon
Momentum Unity M1 Series, or approved equal.

B. Construction: The microcontroller shall be of solid-state design. All CPU operating
logic shall be contained within an integral control chassis. Microcontroller
terminal base units shall allow for the easy removal and replacement of the
controller. The controller shall be capable of operating in a hostile industrial
environment without fans, air conditioning, or electrical filtering (up to 60 degrees
C and 95 percent humidity).

C. The PLC shall be a Modicon Momentum Unity M1 processor of the latest design
with conformal coating, consisting of the following individual components:
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1. Modicon Momentum, M1 Processor Adaptor; Part No. 171CBU98091.

2. Modicon Momentum, Interbus Communications Adapter; Part No.
170INT11000C.

3. Modicon Momentum, 8 Channel 4-20mA Differential Analog Input I/O
Base; Part #170AAI03000C.

4. Modicon Momentum, 24 VDC 16 point Discrete Input and 24 VDC 16
point Discrete Output I/O Base; Part #170ADM35010C.

5. Modicon Momentum, Interbus Cable; Part #170MCI00700.
6. Modicon Momentum, Terminal Block; Part #170XTS00100.
PART 3-- EXECUTION
3.1 GENERAL

A. Seven Day Acceptance Test: After start-up has been completed, the System
shall undergo a 7-day acceptance test. The System shall run continuously for 7
consecutive days. During this period, all System functions shall be exercised.
Any System interruption and accompanying component, subsystem, or program
failure shall be logged for the cause, time of occurrence and duration of each
failure. A failure shall cause termination of the 7-day acceptance test. When the
cause of a failure has been corrected, a new 7-day acceptance test shall be
started.

B. Each time the CONTRACTOR's technician is required to respond to a System
malfunction, a report shall be prepared which includes details on the nature of
the complaint or malfunction and the resulting repair action required and taken.

3.2 PLC PROGRAMMING REQUIREMENTS

A. The Instrumentation Subcontractor shall program the PLC such that it will
communicate as specified with both the Central HMI.

3.3 CONTROLLER TUNING
A. Tuning of closed loop controllers

1. Tune PID controllers by adjusting the proportional and integral gain
parameters to provide a first over shoot of approximately 10 to 15%, and
to provide a short settling time.

2. Where cascade loops are used, tune the innermost loop first, and then
the loop outside it. To provide stability ensure that the closed loop response
of an outer loop is 5 to 8 times slower than the inner loop.

B. Document closed loop response
1. After final tuning of each loop provide trend graphs showing loop
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response to a 5% change in setpoint, and a 5% upset in controlled variable.

2. Submit annotated loop response graphics with the Operations manual.
Provide a title for each graphic and note tuning parameters used on each

sheet.

** END OF SECTION **
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SECTION 13414
INSERTION MAGNETIC FLOWMETER
PART 1 -- GENERAL
1.1 SUMMARY
A. This section describes the requirements of four-wire type insertion magnetic flowmeter.
B. Related sections include:
1. Section 13300 —Instrumentation and Control.
1.2  SUBMITTALS
A. Provide catalog data/shop drawings for all products listed in Part 2.
1.3 PERFORMANCE REQUIREMENTS

A. Provide instruments that are capable of meeting the following performance requirements
when installed in accordance with the manufacturer's recommendations:

1. Accuracy: +/-0.2 percent of flow rate.

2. Pipe Sizes: 8 to 320 inches nominal bore.
3.  Conductivity: Greater than 50uS/cm.

4. Temperature Range: 32 to 140 degrees F.

5. Maximum Pressure: 295 psi

PART 2 -- PRODUCTS
2.1 INSERTION MAGNETIC FLOWMETER

A. Insertion Magnetic Flowmeters are acceptable provided that the manufacturer’s
recommendations are met for the installation.

1. Submittal must include manufacturer’s straight pipe length recommendations.
B. Acceptable manufacturers:
1.  ABB AquaProbe FEA100 with WaterMaster converter.

2. McCromeiter FPI395L with M-Series converter.
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3.

Or approved equal.

C. Materials:

1.

Stainless Steel body.

2.  All wetted materials compatible with potable water.
D. Design:
1.  Operating pressure: 2-80 psi.
2.  Operating temperature: 10-70 Deg F.
3.  All components on the flow pipe must be submersible, including cable connections.
4. Flowmeter assembly shall incorporate dielectric union above ball valve.
5. Provide cable between magnetic flow meter and transmitter/converter. Cable shall
be of sufficient length to meet field requirements without splices.
6. Adjustable low flow cutoff.
7. Empty pipe alarm.

E. Signal Converter:

1.

2.

3.

4.

Provides excitation to sensor, Pulsed DC magnetic field excitation.
Configure to display