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Acronyms 

APN Assessor’s Parcel Number
ASBS Area of Special Biological Significance
BMP Best Management Practice
CEQA California Environmental Quality Act
CGP Construction General Permit
DCV Design Capture Volume
DMA Drainage Management Areas
ESA Environmentally Sensitive Area
GLU Geomorphic Landscape Unit
GW Ground Water
HMP Hydromodification Management Plan
HSG Hydrologic Soil Group
HU Harvest and Use
INF Infiltration
LID Low Impact Development
LUP Linear Underground/Overhead Projects
MS4 Municipal Separate Storm Sewer System
N/A Not Applicable
NPDES National Pollutant Discharge Elimination System
NRCS Natural Resources Conservation Service
PDP Priority Development Project
PE Professional Engineer
POC Pollutant of Concern
SC Source Control
SD Site Design
SDRWQCB San Diego Regional Water Quality Control Board
SIC Standard Industrial Classification
SWPPP Stormwater Pollutant Protection Plan
SWQMP Storm Water Quality Management Plan
TMDL Total Maximum Daily Load
WMAA Watershed Management Area Analysis
WPCP Water Pollution Control Program
WQIP Water Quality Improvement Plan
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Certification Page 

Project Name: 
Permit Application 

I hereby declare that I am the Engineer in Responsible Charge of design of storm water BMPs for 
this project, and that I have exercised responsible charge over the design of the project as defined in 
Section 6703 of the Business and Professions Code, and that the design is consistent with the 
requirements of the Storm Water Standards, which is based on the requirements of SDRWQCB 
Order No. R9-2013-0001 as amended by R9-2015-0001 and R9-2015-0100 (MS4 Permit). 

I have read and understand that the City Engineer has adopted minimum requirements for 
managing urban runoff, including storm water, from land development activities, as described in the 
Storm Water Standards. I certify that this PDP SWQMP has been completed to the best of my ability 
and accurately reflects the project being proposed and the applicable source control and site design 
BMPs proposed to minimize the potentially negative impacts of this project's land development 
activities on water quality. I understand and acknowledge that the plan check review of this PDP 
SWQMP by the City Engineer is confined to a review and does not relieve me, as the Engineer in 
Responsible Charge of design of storm water BMPs for this project, of my responsibilities for project 
design. 

Engineer of Work's Signature 

Print Name 

C ompany 

Date 

Engineer’s Stamp 

3(� ([SLUDWLRQ�'DWH 
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Submittal Record

Use this Table to keep a record of submittals of this PDP SWQMP. Each time the PDP SWQMP 
is re-submitted, provide the date and status of the project. In last column indicate changes that 
have been made or indicate if response to plancheck comments is included. When applicable, 
insert response to plancheck comments. 

Submittal 
Number Date Project Status Changes 

1 

Preliminary 
Design/Planning/CEQA 

Final Design 

Initial Submittal 

2 

Preliminary 
Design/Planning/CEQA 

Final Design 

3 

Preliminary 
Design/Planning/CEQA 

Final Design 

4 

Preliminary 
Design/Planning/CEQA 

Final Design 
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Project Vicinity Map 

Project Name: 
Permit Application 
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THE CITY OF SAN DIEGO 

Visit our web site: sandiego.gov/dsd. 
Upon request, this information is available in alternative formats for persons with disabilities. 

DS-560 (09-21) 

Stormwater Requirements 
Applicability Checklist   

Project Address: Project Number: 

SECTION 1: Construction Stormwater Best Management Practices (BMP) Requirements 

All construction sites are required to implement construction BMPs per the performance standards in the Stormwater Standards 
Manual. Some sites are also required to obtain coverage under the State Construction General Permit (CGP)1, administered by the 
&DOLIRUQLD�6WDWH�:DWHU�5HVRXUFHV�&RQWURO�%RDUG. 

For all projects, complete Part A - If the project is required to submit a Stormwater Pollution Prevention Plan (SWPPP) or 
Water Pollution Control Plan (WPCP), continue to Part B. 

PART A – Determine Construction Phase Stormwater Requirements 

1. Is the project subject to California’s statewide General National Pollutant Discharge Elimination System (NPDES) permit for
Stormwater Discharges Associated with Construction Activities, also known as the State Construction General Permit (CGP)?
(Typically projects with land disturbance greater than or equal to 1 acre.)

Yes, SWPPP is required; skip questions 2-4.  No; proceed to the next question. 

2. Does the project propose construction or demolition activity, including but not limited to, clearing, grading, grubbing,
excavation, or any other activity resulting in ground disturbance and/or contact with stormwater?

Yes, WPCP is required; skip questions 3-4.  No; proceed to the next question. 

3. Does the project propose routine maintenance to maintain the original line and grade, hydraulic capacity, or original purpose of
the facility? (Projects such as pipeline/utility replacement)

Yes, WPCP is required; skip question 4.  No; proceed to the next question. 

4. Does the project only include the following Permit types listed below?

x Electrical Permit, Fire Alarm Permit, Fire Sprinkler Permit, Plumbing Permit, Sign Permit, Mechanical Permit,
Spa Permit.

x Individual Right of Way Permits that exclusively include only ONE of the following activities: water service, sewer lateral,
or utility service.

x Right of Way Permits with a project footprint less than 150 linear feet that exclusively include only ONE of the following
activities: curb ramp, sidewalk and driveway apron replacement, potholing, curb and gutter replacement, and retaining
wall encroachments.

 Yes, no document is required. 

Check one of the boxes below and continue to Part B 

 If you checked “Yes” for question 1, an SWPPP is REQUIRED – continue to Part B 

If you checked “No” for question 1 and checked “Yes” for question 2 or 3, a WPCP is REQUIRED. If the project 
proposes less than 5,000 square feet of ground disturbance AND has less than a 5-foot elevation change over the 
entire project area, a Minor WPCP may be required instead. Continue to Part B 

If you check “No” for all questions 1-3 and checked “Yes” for question 4, Part B does not apply, and no 
document is required. Continue to Section 2. 

1 More information on the City’s construction BMP requirements as well as CGP requirements can be found at 
http://www.sandiego.gov/stormwater/regulations/index.shtml 

FORM 

DS-560 
September 2021 

CLEAR FORM 

3�

3823, 3863, 3913 Ingraham Street & 3952 Jewell Street PRJ-1059329
San Diego, CA 92109

Development 
SDJ Services 

0 

0 

□ 

0 
@ 

0 

0 

0 
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Visit our web site: sandiego.gov/dsd. 
Upon request, this information is available in alternative formats for persons with disabilities. 

DS-560 (09-21) 

PART B – Determine Construction Site Priority 

This prioritization must be completed within this form, noted on the plans, and included in the SWPPP or WPCP. The city reserves the 
right to adjust the priority of projects both before and after construction. Construction projects are assigned an inspection frequency 
based on if the project has a “high threat to water quality.” The City has aligned the local definition of “high threat to water quality” to 
the risk determination approach of the State Construction General Permit (CGP). The CGP determines risk level based on project 
specific sediment risk and receiving water risk. Additional inspection is required for projects within the Areas of Special Biological Sig-
nificance (ASBS) watershed. NOTE: The construction priority does NOT change construction BMP requirements that apply to projects; 
rather, it determines the frequency of inspections that will be conducted by city staff. 

Complete Part B and continue to Section 2 

1. ASBS

A. Projects located in the ASBS watershed.

2. High Priority

A. Projects that qualify as Risk Level 2 or Risk Level 3 per the Construction General Permit (CGP) and are not located in the
ASBS watershed.

B. Projects that qualify as LUP Type 2 or LUP Type 3 per the CGP and are not located in the ASBS watershed.

3. Medium Priority

A. Projects that are not located in an ASBS watershed or designated as a High priority site.
B. Projects that qualify as Risk Level 1 or LUP Type 1 per the CGP and are not located in an ASBS watershed.
C. WPCP projects (>5,000 square feet of ground disturbance) located within the Los Peñasquitos watershed management

area.

4. Low Priority

A. Projects not subject to a Medium or High site priority designation and are not located in an ASBS watershed.

Section 2: Construction Stormwater BMP Requirements 

Additional information for determining the requirements is found in the Stormwater Standards Manual. 

PART C – Determine if Not Subject to Permanent Stormwater Requirements 

Projects that are considered maintenance or otherwise not categorized as “new development projects” or “redevelopment projects” 
according to the Stormwater Standards Manual are not subject to Permanent Stormwater BMPs. 

x If “yes” is checked for any number in Part C: Proceed to Part F and check “Not Subject to Permanent Stormwater BMP
Requirements.”

x If “no” is checked for all the numbers in Part C: Continue to Part D.

1. Does the project only include interior remodels and/or is the project entirely within an existing enclosed structure and does not
have the potential to contact stormwater?

Yes  No 

2. Does the project only include the construction of overhead or underground utilities without creating new impervious surfaces?

Yes  No 

3. Does the project fall under routine maintenance? Examples include but are not limited to roof or exterior structure surface
replacement, resurfacing or reconfiguring surface parking lots or existing roadways without expanding the impervious footprint,
and routine replacement of damaged pavement (grinding, overlay and pothole repair).

Yes  No 

CLEAR FORM 

3�

✔

□ 

□ 

□ 

□ 

0 ® 

0 ® 

0 ® 
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DS-560 (09-21) 

PART D – PDP Exempt Requirements 

PDP Exempt projects are required to implement site design and source control BMPs. 

x If “yes” is checked for any questions in Part D, continue to Part F and check the box labeled “PDP Exempt.”
x If “no” is checked for all questions in Part D, continue to Part E.

1. Does the project ONLY include new or retrofit sidewalks, bicycle lanes, or trails that:

x Are designed and constructed to direct stormwater runoff to adjacent vegetated areas, or other non-erodible permeable
areas? Or;

x Are designed and constructed to be hydraulically disconnected from paved streets and roads? Or;
x Are designed and constructed with permeable pavements or surfaces in accordance with the Green Streets guidance in the

City’s Stormwater Standards manual?

Yes, PDP exempt requirements apply  No, proceed to next question

2. Does the project ONLY include retrofitting or redeveloping existing paved alleys, streets or roads designed and constructed in
accordance with the Green Streets guidance in the City’s Stormwater Standards Manual?

Yes, PDP exempt requirements apply  No, proceed to next question 

PART E – Determine if Project is a Priority Development Project (PDP) 

Projects that match one of the definitions below are subject to additional requirements, including preparation of a Stormwater Quality 
Management Plan (SWQMP). 

x If “yes” is checked for any number in Part E, continue to Part F and check the box labeled “Priority Development Project.”
x If “no” is checked for every number in Part E, continue to Part F and check the box labeled “Standard Development Project.”

1. New development that creates 10,000 square feet or more of impervious surfaces collectively over
the project site. This includes commercial, industrial, residential, mixed-use, and public development
projects on public or private land.

2. Redevelopment project that creates and/or replaces 5,000 square feet or more of impervious
surfaces on an existing site of 10,000 square feet or more of impervious surfaces. This includes
commercial, industrial, residential, mixed-use, and public development projects on public or private land.

3. New development or redevelopment of a restaurant. Facilities that sell prepared foods and beverages
for consumption, including stationary lunch counters and refreshment stands selling prepared foods and
drinks for immediate consumption (Standard Industrial Classification (SIC) 5812), and where the land
development creates and/or replaces 5,000 square feet or more of impervious surface.

4. New development or redevelopment on a hillside. The project creates and/or replaces 5,000 square feet
or more of impervious surface (collectively over the project site) and where the development will grade on
any natural slope that is twenty-five percent or greater.

5. New development or redevelopment of a parking lot that creates and/or replaces 5,000 square feet
or more of impervious surface (collectively over the project site).

6. New development or redevelopment of streets, roads, highways, freeways, and driveways. The
project creates and/or replaces 5,000 square feet or more of impervious surface (collectively over the
project site).

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

CLEAR FORM 

3�

●

0 

0 0 

0 ® 

® 0 

0 ® 

0 ® 

0 ® 

0 ® 
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DS-560 (09-21) 

7. New development or redevelopment discharging directly to an environmentally sensitive area. The
project creates and/or replaces 2,500 square feet of impervious surface (collectively over the project site),
and discharges directly to an Environmentally Sensitive Area (ESA). “Discharging directly to” includes flow
that is conveyed overland a distance of 200 feet or less from the project to the ESA, or conveyed in a pipe or
open channel any distance as an isolated flow from the project to the ESA (i.e. not commingled with flows
from adjacent lands).

8. New development or redevelopment projects of retail gasoline outlet (RGO) that create and/or
replaces 5,000 square feet of impervious surface. The development project meets the following criteria:
(a) 5,000 square feet or more or (b) has a projected Average Daily Traffic (ADT) of 100 or more vehicles per
day.

9. New development or redevelopment projects of an automotive repair shop that creates and/or
replaces 5,000 square feet or more of impervious surfaces. Development projects categorized in any one
of Standard Industrial Classification (SIC) codes 5013, 5014, 5541, 7532-7534 or 7536-7539.

10. Other Pollutant Generating Project. These projects are not covered in any of the categories above but
involve the disturbance of one or more acres of land and are expected to generate post-construction phase
pollutants, including fertilizers and pesticides. This category does not include projects creating less than
5,000 square feet of impervious area and projects containing landscaping without a requirement for the
regular use of fertilizers and pesticides (such as a slope stabilization project using native plants). Impervious
area calculations need not include linear pathways for infrequent vehicle use, such as emergency
maintenance access or bicycle and pedestrian paths if the linear pathways are built with pervious surfaces
or if runoff from the pathway sheet flows to adjacent pervious areas.

PART F – Select the appropriate category based on the outcomes of Part C through Part E 

1. The project is NOT SUBJECT TO PERMANENT STORMWATER REQUIREMENTS

2. The project is a STANDARD DEVELOPMENT PROJECT. Site design and source control BMP requirements
apply. See the Stormwater Standards Manual for guidance.

3. The Project is PDP EXEMPT. Site design and source control BMP requirements apply. Refer to the
Stormwater Standards Manual for guidance.

4. The project is a PRIORITY DEVELOPMENT PROJECT. Site design, source control and structural pollutant
control BMP requirements apply. Refer to the Stormwater Standards Manual for guidance on determining if
the project requires hydromodification plan management.

Name of Owner or Agent Title 

Signature Date 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

CLEAR FORM 

3�

Tammie Moreno Civil Engineer

08/07/2023

-----

0 ® 

0 ® 

0 ® 

0 ® 

0 ® 

0 ® 

0 ® 

® 0 



City of San Diego Form DS-560 
Storm Water Requirements Applicability 

Checklist
$WWDFK�'6�����IRUP��

7     The City of San Diego | Storm Water Standards 
        PDP SWQMP Template |  January 2018 Edition

2���	���0��	M AVA Pacific Beach

SD]J 



THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 

8     The City of San Diego | Storm Water Standards 
        PDP SWQMP Template |  January 2018 Edition

2���	���0��	MAVA Pacific Beach
cas 



Applicability of Permanent, Post-Construction 
Storm Water BMP Requirements 

Form I-1 

Project Identification 
Project Name: 
Permit Application Number: Date: 

Determination of Requirements 
The purpose of this form is to identify permanent, post-construction requirements that apply to the 
project. This form serves as a short summary of applicable requirements, in some cases referencing 
separate forms that will serve as the backup for the determination of requirements. 

Answer each step below, starting with Step 1 and progressing through each step until reaching 
"Stop". Refer to the manual sections and/or separate forms referenced in each step below. 

Step Answer Progression 
Step 1: Is�the project a "development 
project"? See Section 1.3 of the manual�
�3DUW���RI�6WRUP�:DWHU�6WDQGDUGV�� for 
guidance. 

� Yes Go to Step 2. 

� No Stop. Permanent BMP 
requirements do not apply. No 
SWQMP will be required. Provide 
discussion below. 

Discussion / justification if the project is not a "development project" (e.g., the project includes only 
interior remodels within an existing building): 

Step 2: Is the project a Standard Project, PDP, or 
PDP Exempt? 
7R�DQVZHU�WKLV�LWHP��VHH�6HFWLRQ�����RI�WKH�
PDQXDO�LQ�LWV�HQWLUHW\�IRU�JXLGDQFH�$1'�
FRPSOHWH�)RUP�'6������6WRUP�:DWHU�
5HTXLUHPHQWV�$SSOLFDELOLW\�&KHFNOLVW�

� Standard 
Project 

Stop. 6WDQGDUG�3URMHFW�
UHTXLUHPHQWV�DSSO\�

� PDP PDP requirements apply, including 
PDP SWQMP. Go to Step 3. 

3'3�
([HPSW 

Stop. Standard Project 
requirements apply. Provide 
discussion and list any additional 
requirements below.  

Discussion / justification, and additional requirements for exceptions to PDP definitions, if 
applicable: 

9     The City of San Diego | Storm Water Standards    
�������)RUP�Ζ�� |  January 2018 Edition
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✔
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Form I-1 Page 2 of 2 
Step Answer Progression 

Step 3. Is the project subject to earlier PDP 
requirements due to a prior lawful approval? 
6HH�6HFWLRQ������RI�WKH�PDQXDO��3DUW���RI�
6WRUP�:DWHU�6WDQGDUGV��IRU�JXLGDQFH�� 

� Yes Consult the City Engineer�to 
determine requirements.  
Provide discussion and identify 
requirements below. Go to Step 4. 

� No BMP Design Manual PDP 
requirements apply. Go to Step 4. 

Discussion / justification of prior lawful approval, and identify requirements (not required if prior 
lawful approval does not apply): 

Step 4. Do hydromodification control 
requirements apply? 
6HH�6HFWLRQ�����RI�WKH�PDQXDO��3DUW���RI�
6WRUP�:DWHU�6WDQGDUGV��IRU�JXLGDQFH�� 

� Yes PDP structural BMPs required for 
pollutant control (Chapter 5) and 
hydromodification control (Chapter 
6). Go to Step 5. 

� No Stop. PDP structural BMPs required 
for pollutant control (Chapter 5) 
only. Provide brief discussion of 
exemption to hydromodification 
control below. 

Discussion / justification if hydromodification control requirements do not apply: 

Step 5. Does protection of critical coarse 
sediment yield areas apply? 
6HH�6HFWLRQ�����RI�WKH�PDQXDO��3DUW���RI�
6WRUP�:DWHU�6WDQGDUGV��IRU�JXLGDQFH�� 

� Yes Management measures required 
for protection of critical coarse 
sediment yield areas (Chapter 6.2). 
Stop. 

� No Management measures not 
required for protection of critical 
coarse sediment yield areas. 
Provide brief discussion below. 
Stop. 

Discussion / justification if protection of critical coarse sediment yield areas does not apply: 

10     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV����
����������)RUP�Ζ���_��-DQXDU\������(GLWLRQ

2���	���0��	M AVA Pacific Beach

The project drains to existing the existing underground storm drain system which
discharges into the Mission Bay then the Pacific Ocean, which is an exempt waterbody
per the WMAA.

Hydromodification management requirements do not apply to the project so therefore
critical course sediment yield areas also do not apply.

✔

✔

✔

LJ 

□ 

□ 

□ 

-

LJ 

□ 

-

SDJ 



HMP Exemption Exhibit
$WWDFK�D�+03�([HPSWLRQ�([KLELW�WKDW�VKRZV�GLUHFW�VWRUP�ZDWHU�UXQRII�GLVFKDUJH�IURP�WKH�

SURMHFW�VLWH�WR�+03�H[HPSW�DUHD���ΖQFOXGH�SURMHFW�DUHD��DSSOLFDEOH�XQGHUJURXQG�VWRUP�GUDLQ�OLQH�
DQG�RU�FRQFUHWH�OLQHG�FKDQQHOV��RXWIDOO�LQIRUPDWLRQ�DQG�H[HPSW�ZDWHUERG\��

5HIHUHQFH�DSSOLFDEOH�GUDZLQJ�QXPEHU�V���

([KLELW�PXVW�EH�SURYLGHG�RQ����[����RU�ODUJHU�SDSHU�
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Site Information Checklist 
For PDPs 

Form I-3B 

Project Summary Information 
Project Name 

Project Address 

Assessor's Parcel Number(s) (APN(s)) 

Permit Application Number 

Project Watershed Select One: 
� San Dieguito River 
� Penasquitos 
� Mission Bay 
� San Diego River 
� San Diego Bay 
� Tijuana River 

Hydrologic subarea name with Numeric 
Identifier up to two decimal places (9XX.XX) 

Project Area 
(total area of Assessor's Parcel(s) associated 
with the project or total area of the right-of-
way) 

________ Acres   (____________ Square Feet) 

Area to be disturbed by the project 
(Project Footprint) ________ Acres   (____________ Square Feet) 

Project Proposed Impervious Area 
(subset of Project Footprint) ________ Acres   (____________ Square Feet) 

Project Proposed Pervious Area 
(subset of Project Footprint) ________ Acres   (____________ Square Feet) 

Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project. 
This may be less than the Project Area. 
The proposed increase or decrease in 
impervious area in the proposed condition as 
compared to the pre-project condition 

________ % 

13     The City of San Diego | Storm Water Standards          ����
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ  

2���	���0��	M AVA Pacific Beach

AVA Pacific Beach

3823, 3863, 3913 Ingraham Street & 3952 Jewell
Street
San Diego, CA 92109

424-471-13 through 16

PRJ-1059329

Mission Bay, 906.80

12.96 564,538

4.99 217,348

3.82 166,524

1.17 50,824

-1.79

✔

% change =
[Prop. Imperv. Area - Ex. Imperv. Area]

Ex. Imperv. Area

□ 
□ 
□ 
□ 
□ 
□ 

I I 
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Form I-3B Page 2 of 11 
Description of Existing Site Condition and Drainage Patterns 

Current Status of the Site (select all that apply): 
� Existing development  
� Previously graded but not built out  
� Agricultural or other non-impervious use  
� Vacant, undeveloped/natural 
Description / Additional Information: 

Existing Land Cover Includes (select all that apply): 
� Vegetative Cover 
� Non-Vegetated Pervious Areas 
� Impervious Areas 
Description / Additional Information: 

Underlying Soil belongs to Hydrologic Soil Group (select all that apply): 
� NRCS Type A 
� NRCS Type B 
� NRCS Type C 
� NRCS Type D 
Approximate Depth to Groundwater: 
� Groundwater Depth < 5 feet 
� 5 feet < Groundwater Depth < 10 feet 
� 10 feet < Groundwater Depth < 20 feet 
� Groundwater Depth > 20 feet 
Existing Natural Hydrologic Features (select all that apply): 
� Watercourses 
� Seeps 
� Springs 
� Wetlands 
� None 
Description / Additional Information: 

14     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ��

2���	���0��	M AVA Pacific Beach

✔

Existing multifamily residential with associated parking lots and outdoor space for
tenants.

✔

✔

Land cover includes buildings, concrete, and asphalt pavement with interspersed
landscaping.

✔

✔

✔

□ 
□ 
□ 
□ 

□ 
□ 
□ 

□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 

□ 
□ 
□ 
□ 
□ 

SDJ 



Form I-3B Page 3 of 11 
Description of Existing Site Topography and Drainage 

How is storm water runoff conveyed from the site? At a minimum, this description should answer: 
1. Whether existing drainage conveyance is natural or urban;
2. If runoff from offsite is conveyed through the site? If yes, quantification of all offsite

drainage areas, design flows, and locations where offsite flows enter the project site and
summarize how such flows are conveyed through the site;

3. Provide details regarding existing project site drainage conveyance network, including
storm drains, concrete channels, swales, detention facilities, storm water treatment
facilities, and natural and constructed channels;

4. Identify all discharge locations from the existing project along with a summary of the
conveyance system size and capacity for each of the discharge locations. Provide
summary of the pre-project drainage areas and design flows to each of the existing runoff
discharge locations.

Descriptions/Additional Information 

15     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ��

2���	���0��	M AVA Pacific Beach

The existing site drainage conveyance is urban. The existing site is graded to ensure no
offsite runoff is conveyed through the site, while onsite runoff is routed to the existing
onsite storm drain network either by sheetflowing to the grate inlets or being channeled
through gutters. There are 3 storm structures on La Playa Ave that storm water can
enter the existing storm drain system and multiple inlets and grates located throughout
the site leading the flow towards an existing underground pipe network. 

Sheet flow is channeled into storm drains on site. Runoff is subsequently routed through
the existing public storm drain system within Jewel Street then to La Playa Ave, before
discharging into Mission Bay and ultimately the Pacific Ocean. 

Discharge locations from the site occur on La Playa Ave where storm water runs through
a 36" PCR pipe via curb inlets in La Playa then discharges into Mission Bay. The existing
design flow rate for a 100 year storm is 62.7 cfs which flows into the existing stormdrain
system on La Playa Ave.

SDJ 



Form I-3B Page 4 of 11 
Description of Proposed Site Development and Drainage Patterns 

Project Description / Proposed Land Use and/or Activities: 

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, 
courtyards, athletic courts, other impervious features): 

List/describe proposed pervious features of the project (e.g., landscape areas): 

Does the project include grading and changes to site topography? 
� Yes 
� No 
Description / Additional Information: 

16     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ��

2���	���0��	M AVA Pacific Beach

The proposed project will consist of 3 new apartment buildings adding to the already
existing multifamily residences on the site. Additionally, the site will consist of hardscape,
landscape, and a small amount of redeveloped parking lots. 

Offsite improvement include alterations to a few existing driveways to be more cohesive
with the proposed site design.

Impervious features include: building roofs, parking lots, and sidewalks.

Pervious features include biofiltration areas and landscaping.

✔

Proposed grading will closely match the existing grades and will ultimately follow the
existing drainage patterns. Storm water will continue to flow towards the southwest and
enter the existing storm water network.

□ 
□ 

SDJ 



Form I-3B Page 5 of 11 
Does the project include changes to site drainage (e.g., installation of new storm water conveyance 
systems)? 
� Yes 
� No 

If yes, provide details regarding the proposed project site drainage conveyance network, including 
storm drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural 
and constructed channels, and the method for conveying offsite flows through or around the 
proposed project site. Identify all discharge locations from the proposed project site along with a 
summary of the conveyance system size and capacity for each of the discharge locations. Provide a 
summary of pre and post-project drainage areas and design flows to each of the runoff discharge 
locations. Reference the drainage study for detailed calculations. 

Description / Additional Information: 

17     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ��

2���	���0��	M AVA Pacific Beach

✔

Upon completion of the proposed site plan improvements, the total 100-year peak runoff
will decrease slightly from the existing condition to a flow of 60.9 cfs. The proposed
grading generally matches the existing conditions and is collected within the existing
storm drain infrastructure onsite and within the La Playa Ave right of Way as it does
today. The proposed DMAs have been analyzed and it has been determined that the
existing storm drain infrastructure is adequately sized to accommodate the flows from
the proposed improvements. 

In the proposed condition, runoff will sheetflow into a network of curbs and gutters,
where it will be directed to proposed inlets. Runoffs from building roofs will sheetflow into
roof pipes which drain under gound into the proposed storm water infastructure.
Proposed underground storm infrastructure connects to a network of existing storm
drains and proposed bioretention basins before connecting to the existing public
infrastructure that exists within the right of way. The 5 total proposed infiltration BMPs
will mitigate pollution from the storm water flowing on site before entering the existing
storm drain system and draining into Mission Bay.  Runoff flow from the proposed site
will generally match, and even decrease, that of the existing site, thus there are no
anticipated negative impacts to the existing onsite or offsite storm drain infrastructure. 

□ 
□ 

SDJ 



Form I-3B Page 6 of 11 
Identify whether any of the following features, activities, and/or pollutant source areas will be 
present (select all that apply): 
� Onsite storm drain inlets  
� Interior floor drains and elevator shaft sump pumps 
� Interior parking garages 
� Need for future indoor & structural pest control 
� Landscape/outdoor pesticide use 
� Pools, spas, ponds, decorative fountains, and other water features 
� Food service 
� Refuse areas 
� Industrial processes 
� Outdoor storage of equipment or materials 
� Vehicle and equipment cleaning 
� Vehicle/equipment repair and maintenance 
� Fuel dispensing areas 
� Loading docks 
� Fire sprinkler test water 
� Miscellaneous drain or wash water 
� Plazas, sidewalks, and parking lots 

Description/Additional Information: 

18     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ��

2���	���0��	M AVA Pacific Beach

✔

✔

✔

✔

✔

There are existing pools on the property that will remain undisturbed.

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 

SDJ 



Form I-3B Page 7 of 11 
Identification and Narrative of Receiving Water 

Narrative describing flow path from discharge location(s), through urban storm conveyance system, 
to receiving creeks, rivers, and lagoons and ultimate discharge location to Pacific Ocean (or bay, 
lagoon, lake or reservoir, as applicable) 

Provide a summary of all beneficial uses of receiving waters downstream of the project discharge 
locations 

Identify all ASBS (areas of special biological significance) receiving waters downstream of the project 
discharge locations 

Provide distance from project outfall location to impaired or sensitive receiving waters 

Summarize information regarding the proximity of the permanent, post-construction storm water 
BMPs to the City’s Multi-Habitat Planning Area and environmentally sensitive lands 

19     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ��

2���	���0��	M

Storm water is collected by 3 inlets in La Playa then routed to the existing 36" PCR storm
drain pipes within La Playa Ave right of way where it discharges into Mission Bay which
leads ultimately to the Pacific Ocean.

Beneficial uses for receiving waters include: IND, REC1, REC2, COMM, EST, WILD,
RARE, MAR, MIGR, SPWN, SHELL, and AQUA.

There are no ASBS receiving waters downstream of the project.

Mission Bay is an impaired or sensitive water body and the outfall is about half a mile
from Mission Bay.

The closest proximity to the City's Multi-Habitat Planning Area and environmentally
sensitive lands is around 7000 feet north east of the site. Because the storm water will
drain south, it will not come into contact with this area after draining from the site.

AVA Pacific Beach

SDJ 



Form I-3B Page 8 of 11 
Identification of Receiving Water Pollutants of Concern 

List any 303(d) impaired water bodies within the path of storm water from the project site to the 
Pacific Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) 
causing impairment, and identify any TMDLs and/or Highest Priority Pollutants from the WQIP for 
the impaired water bodies: 

303(d) Impaired Water Body 
(Refer to Appendix K) 

Pollutant(s)/Stressor(s) (Refer to 
Appendix K) 

TMDLs/WQIP Highest Priority 
Pollutant (Refer to Table 1-4 in 

Chapter 1) 

Identification of Project Site Pollutants* 
*Identification of project site pollutants is only required if flow-thru treatment BMPs are
implemented onsite in lieu of retention or biofiltration BMPs (note the project must also participate
in an alternative compliance program unless prior lawful approval to meet earlier PDP requirements
is demonstrated)
Identify pollutants anticipated from the project site based on all proposed use(s) of the site (see
Appendix B.6):

Pollutant 
Not Applicable to the 

Project Site 
Anticipated from the 

Project Site 
Also a Receiving Water 
Pollutant of Concern 

Sediment 

Nutrients 
Heavy Metals 

Organic Compounds 

Trash & Debris 
Oxygen Demanding 

Substances 

Oil & Grease 

Bacteria & Viruses 

Pesticides 

20     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ��

2���	���0��	M AVA Pacific Beach

Mission Bay Total Coliform
Enterococcus

Mercury TMDL Required / Highest Priority Pollutant

PCBs TMDL Required / Highest Priority Pollutant

□ □ □ 
□ □ □ 
LJ LJ LJ 

□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 

SDJ 



Form I-3B Page 9 of 11 
Hydromodification Management Requirements 

Do hydromodification management requirements apply (see Section 1.6)? 
� Yes, hydromodification management flow control structural BMPs required. 
� No, the project will discharge runoff directly to existing underground storm drains discharging 

directly to water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 
� No, the project will discharge runoff directly to conveyance channels whose bed and bank are 

concrete-lined all the way from the point of discharge to water storage reservoirs, lakes, enclosed 
embayments, or the Pacific Ocean. 

� No, the project will discharge runoff directly to an area identified as appropriate for an exemption 
by the WMAA for the watershed in which the project resides. 

Description / Additional Information (to be provided if a 'No' answer has been selected above): 

Note: If “No” answer has been selected the SWQMP must include an exhibit that shows the storm 
water conveyance system from the project site to an exempt water body. The exhibit should include 
details about the conveyance system and the outfall to the exempt water body. 

Critical Coarse Sediment Yield Areas* 
*This Section only required if hydromodification management requirements apply

Based on Section 6.2 and Appendix H does CCSYA exist on the project footprint or in the upstream 
area draining through the project footprint? 
� Yes 
� No 
Discussion / Additional Information: 

21     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ��

2���	���0��	M AVA Pacific Beach

✔

Sheet flow is channeled into storm drains on site. Runoff is subsequently routed
through the existing public storm drain system within Jewel Street then to La Playa Ave,
before discharging into Mission Bay and ultimately the Pacific Ocean which is a
hydromodification exempt water body. 

✔

N/A because hydromodification does not apply

□ 
□ 

□ 

□ 

□ 
□ 

SDJ 



Form I-3B Page 10 of 11 
Flow Control for Post-Project Runoff* 

*This Section only required if hydromodification management requirements apply
List and describe point(s) of compliance (POCs) for flow control for hydromodification management 
(see Section 6.3.1). For each POC, provide a POC identification name or number correlating to the 
project's HMP Exhibit and a receiving channel identification name or number correlating to the 
project's HMP Exhibit. 

Has a geomorphic assessment been performed for the receiving channel(s)? 
� No, the low flow threshold is 0.1Q2 (default low flow threshold) 
� Yes, the result is the low flow threshold is 0.1Q2 
� Yes, the result is the low flow threshold is 0.3Q2 
� Yes, the result is the low flow threshold is 0.5Q2 
If a geomorphic assessment has been performed, provide title, date, and preparer: 

Discussion / Additional Information: (optional) 

22     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ��

2���	���0��	M AVA Pacific Beach

N/A because hydromodification does not apply

N/A because hydromodification does not apply

□ 
□ 
□ 
□ 

SDJ 



Form I-3B Page 11 of 11 
Other Site Requirements and Constraints 

When applicable, list other site requirements or constraints that will influence storm water 
management design, such as zoning requirements including setbacks and open space, or local 
codes governing minimum street width, sidewalk construction, allowable pavement types, and 
drainage requirements. 

Optional Additional Information or Continuation of Previous Sections As Needed 
This space provided for additional information or continuation of information from previous 
sections as needed. 

23     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ��

2���	���0��	M AVA Pacific Beach

Given that less than 50% of the site will be disturbed, the site will use infiltration BMPS to
treat the storm water runoff only from disturbed area of the site. These BMPs will work
with existing storm water infrastructure.

SDJ 



Source Control BMP Checklist 
for PDPs 

Form I-4B 

Source Control BMPs 
All development projects must implement source control BMPV� where applicable and 
feasible. See Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of the Storm Water 
Standards) for information to implement source control BMPs shown in this checklist. 

Answer each category below pursuant to the following. 
x "Yes" means the project will implement the source control BMP as described in Chapter 4

and/or Appendix E of the BMP Design Manual. Discussion / justification is not required.
x "No" means the BMP is applicable to the project but it is not feasible to implement.

Discussion / justification must be provided.
x "N/A" means the BMP is not applicable at the project site because the project does not

include the feature that is addressed by the BMP (e.g., the project has no outdoor materials
storage areas). Discussion / justification may be provided.

Source Control Requirement Applied? 
����� Prevention of Illicit Discharges into the MS4 տ Yes տ No տ N/A
Discussion / justification if ����� not implemented: 

����� Storm Drain Stenciling or Signage տ Yes տ No տ N/A
Discussion / justification if ����� not implemented: 

����� Protect Outdoor Materials Storage Areas from Rainfall, Run-
On, Runoff, and Wind Dispersal 

տ Yes տ No տ N/A

Discussion / justification if ����� not implemented: 

����� Protect Materials Stored in Outdoor Work Areas from 
Rainfall, Run-On, Runoff, and Wind Dispersal 

տ Yes տ No տ N/A

Discussion / justification if ����� not implemented: 

����� Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and 
Wind Dispersal 

տ Yes տ No տ N/A

Discussion / justification if ����� not implemented: 

24     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ��

2���	���0��	M

✔

✔

No outdoor material storage areas are proposed.

✔

No outdoor work areas proposed.

✔

✔

AVA Pacific Beach

I l II l 11 l 

D ID ID 

□ 1 □ 1 □ 

□ 1□ 1 □ 

D ID ID 
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Form I-4B Page 2 of 2 
Source Control Requirement Applied? 

����� Additional BMPs Based on Potential Sources of Runoff Pollutants (must answer for each 
source listed below) 

On-site storm drain inlets տ Yes տ No տ N/A
Interior floor drains and elevator shaft sump pumps տ Yes տ No տ N/A
Interior parking garages տ Yes տ No տ N/A
Need for future indoor & structural pest control տ Yes տ No տ N/A
Landscape/Outdoor Pesticide Use տ Yes տ No տ N/A
Pools, spas, ponds, decorative fountains, and other water features տ Yes տ No տ N/A
Food service տ Yes տ No տ N/A
Refuse areas տ Yes տ No տ N/A
Industrial processes տ Yes տ No տ N/A
Outdoor storage of equipment or materials տ Yes տ No տ N/A
Vehicle/Equipment Repair and Maintenance տ Yes տ No տ N/A
Fuel Dispensing Areas տ Yes տ No տ N/A
Loading Docks տ Yes տ No տ N/A
Fire Sprinkler Test Water տ Yes տ No տ N/A
Miscellaneous Drain or Wash Water տ Yes տ No տ N/A
Plazas, sidewalks, and parking lots տ Yes տ No տ N/A
6&��A: Large Trash Generating Facilities տ Yes տ No տ N/A
6&��B: Animal Facilities տ Yes տ No տ N/A
6&��C: Plant Nurseries and Garden Centers տ Yes տ No տ N/A
6&��D: Automotive�)DFLOLWLHV տ Yes տ No տ N/A

Discussion / justification if ����� not implemented. Clearly identify which sources of runoff pollutants 
are discussed. Justification must be provided for all "No" answers shown above. 

25     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ��

2���	���0��	M

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

There are pools existing on the property, but will remain undisturbed by the new
development.

AVA Pacific Beach

I 

□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 

-
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6LWH�'HVLJQ�%03�&KHFNOLVW�
IRU�3'3V�

)RUP�Ζ��%�

6LWH�'HVLJQ�%03V�
$OO�GHYHORSPHQW�SURMHFWV�PXVW�LPSOHPHQW�VLWH�GHVLJQ�%03V�ZKHUH�DSSOLFDEOH�DQG�IHDVLEOH��6HH�
&KDSWHU���DQG�$SSHQGL[�(�RI�WKH�%03�'HVLJQ�0DQXDO��3DUW���RI�6WRUP�:DWHU�6WDQGDUGV��IRU�
LQIRUPDWLRQ�WR�LPSOHPHQW�VLWH�GHVLJQ�%03V�VKRZQ�LQ�WKLV�FKHFNOLVW��
$QVZHU�HDFK�FDWHJRU\�EHORZ�SXUVXDQW�WR�WKH�IROORZLQJ��

x �<HV��PHDQV�WKH�SURMHFW�ZLOO�LPSOHPHQW�WKH�VLWH�GHVLJQ�%03�DV�GHVFULEHG�LQ�&KDSWHU���DQG�RU
$SSHQGL[�(�RI�WKH�%03�'HVLJQ�0DQXDO��'LVFXVVLRQ���MXVWLILFDWLRQ�LV�QRW�UHTXLUHG�

x �1R�� PHDQV� WKH� %03� LV� DSSOLFDEOH� WR� WKH� SURMHFW� EXW� LW� LV� QRW� IHDVLEOH� WR� LPSOHPHQW�
'LVFXVVLRQ���MXVWLILFDWLRQ�PXVW�EH�SURYLGHG�

x �1�$�� PHDQV� WKH� %03� LV� QRW� DSSOLFDEOH� DW� WKH� SURMHFW� VLWH� EHFDXVH� WKH� SURMHFW� GRHV� QRW
LQFOXGH�WKH�IHDWXUH�WKDW�LV�DGGUHVVHG�E\�WKH�%03��H�J���WKH�SURMHFW�VLWH�KDV�QR�H[LVWLQJ�QDWXUDO
DUHDV�WR�FRQVHUYH���'LVFXVVLRQ���MXVWLILFDWLRQ�PD\�EH�SURYLGHG�

$�VLWH�PDS�ZLWK�LPSOHPHQWHG�VLWH�GHVLJQ�%03V�PXVW�EH�LQFOXGHG�DW�WKH�HQG�RI�WKLV�FKHFNOLVW� 
6LWH�'HVLJQ�5HTXLUHPHQW� $SSOLHG"�

������0DLQWDLQ�1DWXUDO�'UDLQDJH�3DWKZD\V�DQG�+\GURORJLF�)HDWXUHV� տ <HV տ 1R տ 1�$
'LVFXVVLRQ���MXVWLILFDWLRQ�LI�������QRW�LPSOHPHQWHG��

���� $UH� H[LVWLQJ� QDWXUDO� GUDLQDJH� SDWKZD\V� DQG� K\GURORJLF
IHDWXUHV�PDSSHG�RQ�WKH�VLWH�PDS"�

տ <HV տ 1R

���� $UH� WUHHV� LPSOHPHQWHG"� ΖI� \HV�� DUH� WKH\� VKRZQ� RQ� WKH� VLWH
PDS"�

տ <HV տ 1R

���� ΖPSOHPHQWHG� WUHHV� PHHW� WKH� GHVLJQ� FULWHULD� LQ� ������ )DFW
6KHHW��H�J��VRLO�YROXPH��PD[LPXP�FUHGLW��HWF��"�

տ <HV տ 1R

���� ΖV� WUHH� FUHGLW� YROXPH� FDOFXODWHG� XVLQJ� $SSHQGL[�%������� DQG
6'���)DFW�6KHHW�LQ�$SSHQGL[�("�

տ <HV տ 1R

������+DYH�QDWXUDO�DUHDV��VRLOV�DQG�YHJHWDWLRQ�EHHQ�FRQVHUYHG"� տ <HV տ 1R տ 1�$
'LVFXVVLRQ���MXVWLILFDWLRQ�LI�������QRW�LPSOHPHQWHG��

տ 1�$

տ 1�$

տ 1�$

տ 1�$

26     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ��

2���	���0��	M AVA Pacific Beach

✔

There are no existing natural hydrologic features on site. The existing site drains to existing storm drain
inlets on site, The proposed grading follows the same general drainage pattern and maintains existing
drainage pathways.

✔

✔

✔

✔

✔

□ □ □ 

□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 

SDJ 



)RUP�Ζ��%�3DJH���RI���
6LWH�'HVLJQ�5HTXLUHPHQW� $SSOLHG"�

������0LQLPL]H�ΖPSHUYLRXV�$UHD� տ <HV տ 1R տ 1�$
'LVFXVVLRQ���MXVWLILFDWLRQ�LI�������QRW�LPSOHPHQWHG��

������0LQLPL]H�6RLO�&RPSDFWLRQ� տ <HV տ 1R տ 1�$
'LVFXVVLRQ���MXVWLILFDWLRQ�LI�������QRW�LPSOHPHQWHG��

������ΖPSHUYLRXV�$UHD�'LVSHUVLRQ� տ <HV տ 1R տ 1�$
'LVFXVVLRQ���MXVWLILFDWLRQ�LI�������QRW�LPSOHPHQWHG��

���� ΖV� WKH� SHUYLRXV� DUHD� UHFHLYLQJ� UXQRQ� IURP� LPSHUYLRXV� DUHD
LGHQWLILHG�RQ�WKH�VLWH�PDS"�

տ <HV տ 1R

���� 'RHV�WKH�SHUYLRXV�DUHD�VDWLVI\�WKH�GHVLJQ�FULWHULD�LQ�������)DFW
6KHHW� LQ�$SSHQGL[�(� �H�J��PD[LPXP�VORSH��PLQLPXP� OHQJWK��
HWF���

տ <HV տ 1R

���� ΖV� LPSHUYLRXV�DUHD�GLVSHUVLRQ�FUHGLW�YROXPH�FDOFXODWHG�XVLQJ
$SSHQGL[�%�������DQG�������)DFW�6KHHW�LQ�$SSHQGL[�("�

տ <HV տ 1R

տ 1�$

տ 1�$

տ 1�$

27     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach

✔

Impervious areas have been designed to minimum criterias while still adhering to local design codes. The
total impervious area has also been decreased from existing conditions therefore improving the site
conditions.

✔

The site is underlain with compacted fill from previous developments. Soil compaction will be limited in
landscape areas where possible.

Impervious area dispersion credit not used in retention calculations. 

✔

✔

✔

✔

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 
□ □ □ 

□ □ □ 

SDJ 



)RUP�Ζ��%�3DJH���RI���
6LWH�'HVLJQ�5HTXLUHPHQW� $SSOLHG"�

������5XQRII�&ROOHFWLRQ� տ <HV տ 1R տ 1�$
'LVFXVVLRQ���MXVWLILFDWLRQ�LI�������QRW�LPSOHPHQWHG��

�D��� $UH� JUHHQ� URRIV� LPSOHPHQWHG� LQ� DFFRUGDQFH� ZLWK� GHVLJQ�
FULWHULD� LQ� �����$� )DFW� 6KHHW"� ΖI� \HV�� DUH� WKH\� VKRZQ� RQ�
WKH�VLWH�PDS"�

տ <HV տ 1R

�D��� ΖV�WKH�JUHHQ�URRI�FUHGLW�YROXPH�FDOFXODWHG�XVLQJ�$SSHQGL[�
%�������DQG������$�)DFW�6KHHW�LQ�$SSHQGL[�("

տ <HV տ 1R

�E��� $UH�SHUPHDEOH�SDYHPHQWV�LPSOHPHQWHG�LQ�DFFRUGDQFH�ZLWK�
GHVLJQ� FULWHULD� LQ� �����%� )DFW� 6KHHW"� ΖI� \HV�� DUH� WKH\� VKRZQ�
RQ�WKH�VLWH�PDS"�

տ <HV տ 1R

�E��� ΖV� WKH� SHUPHDEOH� SDYHPHQW� FUHGLW� YROXPH� FDOFXODWHG�
XVLQJ� $SSHQGL[�%�������DQG������%�)DFW�6KHHW�LQ�$SSHQGL[�
("�

տ <HV տ 1R

������/DQGVFDSLQJ�ZLWK�1DWLYH�RU�'URXJKW�7ROHUDQW�6SHFLHV� տ <HV տ 1R տ 1�$
'LVFXVVLRQ���MXVWLILFDWLRQ�LI�������QRW�LPSOHPHQWHG��

������+DUYHVW�DQG�8VH�3UHFLSLWDWLRQ� տ <HV տ 1R տ 1�$
'LVFXVVLRQ���MXVWLILFDWLRQ�LI�������QRW�LPSOHPHQWHG��

���� $UH� UDLQ� EDUUHOV� LPSOHPHQWHG� LQ� DFFRUGDQFH� ZLWK� GHVLJQ
FULWHULD�LQ�������)DFW�6KHHW"�ΖI�\HV��DUH�WKH\�VKRZQ�RQ�WKH�
VLWH�PDS"�

տ <HV տ 1R

���� ΖV�WKH�UDLQ�EDUUHO�FUHGLW�YROXPH�FDOFXODWHG�XVLQJ�$SSHQGL[
%�������DQG�������)DFW�6KHHW�LQ�$SSHQGL[�("

տ <HV տ 1R

տ 1�$

տ 1�$

տ 1�$

տ 1�$

տ 1�$

տ 1�$

28     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach

✔

✔

✔

✔

✔

✔

The entire site will utilize infiltration BMPs which deems harvest and use precipitation not necessary.

✔

✔

✔

□ □ □ 

□ □ □ 

□ □ □ 
□ □ □ 

□ □ □ 
□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 

SDJ 



)RUP�Ζ��%�3DJH���RI���
ΖQVHUW�6LWH�0DS�ZLWK�DOO�VLWH�GHVLJQ�%03V�LGHQWLILHG��

29     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ��%�_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach

See Attachment 1 for DMA Exhibit

SDJ 



Summary of PDP Structural BMPs Form I-6 
PDP Structural BMPs 

All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the 
BMP Design Manual, Part 1 of Storm Water Standards). Selection of PDP structural BMPs for storm 
water pollutant control must be based on the selection process described in Chapter 5. PDPs 
subject to hydromodification management requirements must also implement structural BMPs for 
flow control for hydromodification management (see Chapter 6 of the BMP Design Manual). Both 
storm water pollutant control and flow control for hydromodification management can be achieved 
within the same structural BMP(s). 

PDP structural BMPs must be verified by the City at the completion of construction. This includes 
requiring the project owner or project owner's representative to certify construction of the 
structural BMPs (complete Form DS-563). PDP structural BMPs must be maintained into perpetuity 
(see Chapter 7 of the BMP Design Manual). 

Use this form to provide narrative description of the general strategy for structural BMP 
implementation at the project site in the box below. Then complete the PDP structural BMP 
summary information sheet (page 3 of this form) for each structural BMP within the project (copy 
the BMP summary information page as many times as needed to provide summary information for 
each individual structural BMP). 

Describe the general strategy for structural BMP implementation at the site. This information must 
describe how the steps for selecting and designing storm water pollutant control BMPs presented in 
Section 5.1 of the BMP Design Manual were followed, and the results (type of BMPs selected). For 
projects requiring hydromodification flow control BMPs, indicate whether pollutant control and flow 
control BMPs are integrated or separate. 

(Continue on page 2 as necessary.) 

30     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ���_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach

Storm Water Pollutant Control BMP Selection Flow Charts (Figure 5-1 and 5-2) in the City of
San Diego BMP Design Manual are utilized to select and size the pollutant control BMPs for
this project. A feasibility review of all retention based BMPs (harvest and use, full infiltration) is
performed prior to selecting the  bioretention BMPs to comply with the pollutant control
requirements. It is determined that the harvest and use of precipitation is infeasible because
the site has low water demand for irrigation and toilet flushing. The irrigation demand is in the
range of 35-100 cu.ft.W (less than 25% of the site's DCV).  

The site is considered to be a full infiltration site based on form I-8 filled out by the
geotechnical engineer. According to section 5.5.1.2 of the manual, infiltration BMPs are
required under this condition. The Design Capture Volume (DCV) is calculated for each
drainage management area (DMA) considering 85th percentile, 24-hr rainfall depth of 0.52" for
this site.

Retention by infiltration (INF-1) were selected based on sizing requirements and the pollution
control needs of the site. The site will consist of 5 total along the storm drain system. 

I 

SDJ 



Form I-6 Page 2 of 
(Continued from page 1) 

31     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ���_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach
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Form I-6 Page �� ���of �(Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
� �Retention by harvest and use (H�J��+8����FLVWHUQ�
� �Retention by infiltration basin (INF-1) 
� �Retention by bioretention (INF-2) 
� �Retention by permeable pavement (INF-3) 
� �Partial retention by biofiltration with partial retention (PR-1) 
� �Biofiltration (BF-1) 
� �Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
� �Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What�is�the�funding�mechanism�for�
maintenance? 

32     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ���_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach

3 12

1

Tammie Moreno/Kimley Horn
401 B St. #600, San Diego, CA 92101
(619) 929 - 2958

AVA Apartments Pacific Beach

AVA Apartments Pacific Beach

Private Funds

□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 
□ 

□ 
□ 
□ 
□ 
□ 

SD.J 



Form I-6 Page �������of� �(Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 

33     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ���_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach

4 12
1

SD.J 



Form I-6 Page �� ���of �(Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
� �Retention by harvest and use (H�J��+8����FLVWHUQ�
� �Retention by infiltration basin (INF-1) 
� �Retention by bioretention (INF-2) 
� �Retention by permeable pavement (INF-3) 
� �Partial retention by biofiltration with partial retention (PR-1) 
� �Biofiltration (BF-1) 
� �Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
� �Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What�is�the�funding�mechanism�for�
maintenance? 

3�     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ���_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach

5 12

2a

Tammie Moreno/Kimley Horn
401 B St. #600, San Diego, CA 92101
(619) 929 - 2958

AVA Apartments Pacific Beach

AVA Apartments Pacific Beach

□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 
□ 

□ 
□ 
□ 
□ 
□ 

SD.J 



Form I-6 Page �������of� �(Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 

3�     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ���_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach

6 12
2a
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Form I-6 Page �� ���of �(Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
� �Retention by harvest and use (H�J��+8����FLVWHUQ�
� �Retention by infiltration basin (INF-1) 
� �Retention by bioretention (INF-2) 
� �Retention by permeable pavement (INF-3) 
� �Partial retention by biofiltration with partial retention (PR-1) 
� �Biofiltration (BF-1) 
� �Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
� �Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What�is�the�funding�mechanism�for�
maintenance? 

3�     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ���_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach

7 12

2b

Tammie Moreno/Kimley Horn
401 B St. #600, San Diego, CA 92101
(619) 929 - 2958

AVA Apartments Pacific Beach

AVA Apartments Pacific Beach

□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 
□ 

□ 
□ 
□ 
□ 
□ 

SD.J 



Form I-6 Page �������of� �(Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 

3�     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ���_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach

8 12
2b
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Form I-6 Page �� ���of �(Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
� �Retention by harvest and use (H�J��+8����FLVWHUQ�
� �Retention by infiltration basin (INF-1) 
� �Retention by bioretention (INF-2) 
� �Retention by permeable pavement (INF-3) 
� �Partial retention by biofiltration with partial retention (PR-1) 
� �Biofiltration (BF-1) 
� �Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
� �Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What�is�the�funding�mechanism�for�
maintenance? 

3�     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ���_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach

9 12

3a

Tammie Moreno/Kimley Horn
401 B St. #600, San Diego, CA 92101
(619) 929 - 2958

AVA Apartments Pacific Beach

AVA Apartments Pacific Beach

□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 
□ 

□ 
□ 
□ 
□ 
□ 

SD.J 



Form I-6 Page �������of� �(Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 

3�     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ���_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach

10 12
3a
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Form I-6 Page �� ���of �(Copy as many as needed) 
Structural BMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

Type of Structural BMP: 
� �Retention by harvest and use (H�J��+8����FLVWHUQ�
� �Retention by infiltration basin (INF-1) 
� �Retention by bioretention (INF-2) 
� �Retention by permeable pavement (INF-3) 
� �Partial retention by biofiltration with partial retention (PR-1) 
� �Biofiltration (BF-1) 
� �Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide 

BMP type/description in discussion section below) 
� �Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or 

biofiltration BMP (provide BMP type/description and indicate which onsite retention or 
biofiltration BMP it serves in discussion section below) 

� Flow-thru treatment control with alternative compliance (provide BMP type/description in 
discussion section below) 

� Detention pond or vault for hydromodification management 
� Other (describe in discussion section below) 

Purpose: 
� Pollutant control only 
� Hydromodification control only 
� Combined pollutant control and hydromodification control 
� Pre-treatment/forebay for another structural BMP 
� Other (describe in discussion section below) 

Who will certify construction of this BMP? 
Provide name and contact information for the 
party responsible to sign BMP verification form 
DS-563 

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What�is�the�funding�mechanism�for�
maintenance? 

��     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ���_��-DQXDU\������(GLWLRQ�

2���	���0��	M AVA Pacific Beach

11 12

3b

✔

Tammie Moreno/Kimley Horn
401 B St. #600, San Diego, CA 92101
(619) 929 - 2958

AVA Apartments Pacific Beach

AVA Apartments Pacific Beach

✔
□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 
□ 

□ 
□ 
□ 
□ 
□ 

SD.J 



Form I-6 Page �������of� �(Copy as many as needed) 
Structural BMP ID No. 

Construction Plan Sheet No. 
Discussion (as needed; must include worksheets showing BMP sizing calculations in the SWQMPs): 

��     7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV��������������
����������)RUP�Ζ���_��-DQXDU\������(GLWLRQ�
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3b
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Attachment 1 
Backup For PDP Pollutant 

Control BMP� 

This is the cover sheet for Attachment 1. 

     The City of San Diego | Storm Water Standards 
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#������	���
5	��	��	� %���	���� %�	�������

#������	���»��
DMA Exhibit (Required) See 

DMA Exhibit Checklist. 

#������	���»��

Tabular Summary of DMAs Showing DMA 
ID matching DMA Exhibit, DMA Area, and 
DMA Type (Required)* 

*Provide table in this Attachment OR on
DMA Exhibit in Attachment 1a

Included on DMA Exhibit in 
Attachment 1a 

Included as Attachment 1b, 
separate from DMA Exhibit 

#������	���»��

Form I-7, Harvest and Use Feasibility 
Screening Checklist (Required unless the 
entire project will use infiltration BMPs) 

Refer to Appendix B.3-1 of the BMP 
Design Manual to complete Form I-7. 

Included 

Not included because the 
entire project will use 
infiltration BMPs 

#������	���»��

Infiltration Feasibility Information.  
Contents of Attachment 1d depend on the 
infiltration condition: 

x No Infiltration Condition:
o Infiltration Feasibility Condition

Letter�Z,PUC��NVTU�@C�TU?NQCB�?OB
TGEOCB�@Y�MGACOTCB�ECPUCAFOGA?M
COEGOCCS[

o Form I-8A (optional)
o Form I-8B (optional)

x Partial Infiltration Condition:
o Infiltration Feasibility Condition

Letter�Z,PUC��NVTU�@C�TU?NQCB�?OB
TGEOCB�@Y�MGACOTCB�ECPUCAFOGA?M
COEGOCCS[

o Form I-8A
o Form I-8B

x Full Infiltration Condition:
o Form I-8A
o Form I-8B
o Worksheet C.4-3
o Form I-9

Refer to Appendices C and D of the 
BMP Design Manual for guidance. 

Included 

Not included because the 
entire project will use 
harvest and use BMPs 

#������	���»	�
Pollutant Control BMP Design 
Worksheets / Calculations (Required) 

Refer to Appendices B and E of the BMP 
Design Manual for structural pollutant 
control BMP design guidelines and site 
design credit calculations 

Included 

Included 
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✔
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Use this checklist to ensure the required information has been included on 
the DMA Exhibit: 

The DMA Exhibit must identify: 

Underlying hydrologic soil group 
Approximate depth to groundwater 
Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 
Critical coarse sediment yield areas to be protected 
Existing topography and impervious areas 
Existing and proposed site drainage network and connections to drainage offsite 
Proposed grading 
Proposed impervious features 
Proposed design features and surface treatments used to minimize 

imperviousness 
Drainage management area (DMA) boundaries, DMA ID numbers, and DMA 

areas (square footage or acreage), and DMA type (i.e., drains to BMP, self-
retaining, or self-mitigating) 

Potential pollutant source areas and corresponding required source controls 
(see Chapter 4, Appendix E.1, and Form I-3B) 

Structural BMPs (identify location, type of BMP, size/detail��DQG�LQFOXGH�FURVV��
VHFWLRQ) 
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1 The City of San Diego | Storm Water Standards 
:RUNVKHHW�&�������)RUP�Ζ��$�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions» Worksheet C.4-1: Form I-8A2 

Part 1 - Full Infiltration Feasibility Screening Criteria 

 DMA(s) Being Analyzed: Project Phase: 

Criteria 1: Infiltration Rate Screening 

1A 

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil 
Web Mapper Type A or B and corroborated by available site soil data3?  

☐ Yes; the DMA may feasibly support full infiltration. Answer h;esi to Criteria » Result or
continue to Step 1B if the applicant elects to perform infiltration testing. 

☐ No; the mapped soil types are A or B but is not corroborated by available site soil data
(continue to Step 1B). 

☐ No; the mapped soil types are CL DL or hurban¤unclassifiedi and is corroborated by
available site soil dataF Answer h0oi to Criteria » Result. 

☐ 0oN the mapped soil types are CL DL or hurban¤unclassifiedi but is not corroborated by
available site soil data (continue to Step 1B). 

1B 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1? 
☐ Yes; Continue to Step 1C.

☐ No; Skip to Step 1D.

1C 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1 
greater than 0.5 inches per hour? 
☐ Yes; the DMA may feasibly support full infiltrationF Answer h;esi to Criteria » Result.

☐ No; full infiltration is not requiredF Answer h0oi to Criteria » Result.

1D 

Infiltration Testing Method. Is the selected infiltration testing method suitable during the 
design phase (see Appendix D.3)? Note: Alternative testing standards may be allowed with 
appropriate rationales and documentation. 

☐ ☐ Yes; continue to Step 1E. 
☐ No; select an appropriate infiltration testing method.

1 Note that it is not required to investigate each and every criterion in the worksheetL a single hnoi 
answer in Part 1, Part 2, Part 3, or Part 4 determines a full, partial, or no infiltration condition. 
2 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 
3 Available data includes site-specific sampling or observation of soil types or texture classes, such as 
obtained from borings or test pits necessary to support other design elements. 
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2 7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV�
:RUNVKHHW�&�������)RUP�Ζ��$�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form I-8A2 

1E 

Number of Percolation/Infiltration Tests. Does the infiltration testing method performed 
satisfy the minimum number of tests specified in Table D.3-2? 

☐ ☐ Yes; continue to Step 1F. 
☐ No; conduct appropriate number of tests.

IF 

Factor of Safety. Is the suitable Factor of Safety selected for full infiltration design?  See 
guidance in D.5; Tables D.5-1 and D.5-2; and Worksheet D.5-1 (Form I-9). 

☐ ☐ Yes; continue to Step 1G. 
☐ No; select appropriate factor of safety.

1G 

Full Infiltration Feasibility. Is the average measured infiltration rate divided by the Factor of 
Safety greater than 0.5 inches per hour? 

☐ ☐ ;esN answer h;esi to Criteria 1 Result. 
☐ 0oN answer h0oi to Criteria 1 Result.

Criteria 1 
Result 

Is the estimated reliable infiltration rate greater than 0.5 inches per hour within the DMA 
where runoff can reasonably be routed to a BMP? 

☐ Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2.

☐ No; full infiltration is not required. Skip to Part 1 Result.

Summarize infiltration testing methods, testing locations, replicates, and results and summarize 
estimates of reliable infiltration rates according to procedures outlined in D.5.  Documentation should be 
included in project geotechnical report. 

The following is summarized from the geotechnical report prepared by NMG dated October 19, 
2021: Percolation testing was performed onsite on September 9, 2021. The Borehole 
Percolation Test Method for Sandy Soils was utilized for Borings P-1 through P-3, which were 
drilled to depths of 5 to 10 feet. All three borings passed the Sandy Soil Criteria and were 
tested by the Sandy Soil Method. A 2-inch-diameter perforated pipe was installed in the 
borings and backfilled with clean graded sand to prevent the borings from caving during 
percolation testing.

The first 50 minutes were used to confirm the sandy soil criteria applied for the site, after the 
required pre-soaking periods. The final measurements at the end of the testing period were 
used to calculate the tested infiltration rate. Infiltration rates were calculated based on the 
results of the final measurement during the testing period using the Porchet Method (Inverse 
Borehole Method) as outlined by the city standard. The percolation test results are 
summarized below. The rates provided below do not include factor-of-safety. 

PERCOLATION TEST RESULTS
Boring No. Total Depth
(feet) Percolation Rate (in./hr.) Tested Infiltration Rate (in./hr.)
P-1 10 763.2 28.8
P-2 5 147.6 9.1
P-3 10 234.0 9.4

0 
0 

0 
0 

0 
0 

0 
0 

SDJJ 



3 7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV�
:RUNVKHHW�&�������)RUP�Ζ��$�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form I-8A2 

Criteria 2: Geologic/Geotechnical Screening 

2A 

If all questions in 5tep ¼A are answered hYes,i continue to 5tep ¼BF 

For any hNoi answer in 5tep ¼A answer h0oi to Criteria ¼L and submit an hInfiltration 
Feasibility Condition .etteri that meets the requirements in Appendix CF»F»F 6he 
geologic/geotechnical analyses listed in Appendix C.2F» do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a 
no infiltration condition. The setbacks must be the closest horizontal radial distance from 
the surface edge (at the overflow elevation) of the BMP. 

2A-1 
Can the proposed full infiltration BMP(s) avoid areas with existing fill 
materials greater than 5 feet thick below the infiltrating surface? ☐ Yes ☐ No

2A-2 
Can the proposed full infiltration BMP(s) avoid placement within 10 
feet of existing underground utilities, structures, or retaining walls? 

☐ Yes ☐ No

2A-3 
Can the proposed full infiltration BMP(s) avoid placement within 50 
feet of a natural slope (>25%) or within a distance of 1.5H from fill 
slopes where H is the height of the fill slope? 

☐ Yes ☐ No

2B 

When full infiltration is determined to be feasible, a geotechnical investigation report 
must be prepared that considers the relevant factors identified in Appendix C.2.»F 

If all questions in 5tep ¼B are answered hYes,i then answer h;esi to Criteria ¼ Result. 
If there are hNoi answers continue to Step 2C. 

2B-1 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP.  

Can full infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

☐ Yes ☐ No

2B-2 

Expansive Soils. Identify expansive soils (soils with an expansion 
index greater than 20) and the extent of such soils due to proposed full 
infiltration BMPs.  

Can full infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

☐ Yes ☐ No

® 0 

® 0 

® 0 

® 0 

0 0 
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4 7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV�
:RUNVKHHW�&�������)RUP�Ζ��$�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form I-8A2 

 2B-3 

Liquefaction. If applicable, identify mapped liquefaction areas. 
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the 
City of San Diego's Guidelines for Geotechnical Reports (2011 or most 
recent edition).  Liquefaction hazard assessment shall take into 
account any increase in groundwater elevation or groundwater 
mounding that could occur as a result of proposed infiltration or 
percolation facilities.  

Can full infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

☐ Yes ☐ No

 2B-4 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake Center 
(2002) Recommended Procedures for Implementation of DMG Special 
Publication 117, Guidelines for Analyzing and Mitigating Landslide 
Hazards in California to determine minimum slope setbacks for full 
infiltration BMPs. See the City of San Diego's Guidelines for 
Geotechnical Reports (2011) to determine which type of slope stability 
analysis is required.  

Can full infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

☐ Yes ☐ No

 2B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2F»).  

Can full infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

☐ Yes ☐ No

 2B-6 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other recognized 
standard in the geotechnical report.  

Can full infiltration BMPs be proposed within the DMA using 
established setbacks from underground utilities, structures, and/or 
retaining walls? 

☐ Yes ☐ No

® 0 

@ 0 

® 0 

0 0 
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:RUNVKHHW�&�������)RUP�Ζ��$�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form I-8A2 

2C 

Mitigation Measures.  Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 2B. Provide a 
discussion of geologic/geotechnical hazards that would prevent full 
infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.»F8 for a list of 
typically reasonable and typically unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for full infiltration 
BMPs? If the question in 5tep ¼ is answered h;esLi then answer h;esi 
to Criteria 2 Result. 
If the question in 5tep ¼C is answered h0oLi then answer h0oi to 
Criteria 2 Result.  

☐ Yes ☐ No

Criteria 2 
Result 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geologic or geotechnical hazards that cannot be 
reasonably mitigated to an acceptable level? 

☐ Yes ☐ No

Summarize findings and basis; provide references to related reports or exhibits. 

Part 1 Result – Full Infiltration Geotechnical Screening 4 Result 

If answers to both Criteria » and Criteria ¼ are h;esiL a full 
infiltration design is potentially feasible based on Geotechnical 
conditions only.  

If either answer to Criteria » or Criteria ¼ is h0oiL a full infiltration 
design is not required.  

☐ Full infiltration Condition

☐ Complete Part 2

4 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 

The site is located in relatively flat area with no surrounding slopes.  It is not in a liquefaction 
hazard zone and consists of less than 5 feet of undocumented fill overlying the Bay Point 
Formation, a granular marine terrace deposit, which is very dense with high dry densities.  
Based on consolidation testing, the material is not prone to hydro-collapse.  The geotechnical 
report dated October 19, 2021 includes a comprehensive summary of geotechnical conditions 
and geologic hazards and provides figures and exhibits.  

0 0 

e 0 

0 

0 
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:RUNVKHHW�&�������)RUP�Ζ��$�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form I-8A2 

Part 2 – Partial vs. No Infiltration Feasibility Screening Criteria 

 DMA(s) Being Analyzed: Project Phase: 

Criteria 3 : Infiltration Rate Screening 

3A 

04%5 6ype %L &L or hurban¤unclassifiediM Is the mapped hydrologic soil group according to 
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is 6ype CL DL or hurban¤unclassifiedi 
and corroborated by available site soil data?  
☐ Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to

size partial infiltration B/25F Answer h;esi to Criteria 3 Result.

☐ ;esN the site is mapped as D soils or hurban¤unclassifiedi and a reliable infiltration rate
of ºFº¿ in¤hrF is used to size partial infiltration B/25F Answer h;esi to Criteria 3 Result.

☐ No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B.

3B 

Infiltration Testing Result: Is the reliable infiltration rate (i.e. average measured infiltration 
rate/2) greater than 0.05 in/hr. and less than or equal to 0.5 in/hr?  

☐ ;esN the site may support partial infiltrationF Answer h;esi to Criteria 3 Result.
☐ No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr.,
partial infiltration is not requiredF Answer h0oi to Criteria 3 Result.

Criteria 3 
Result 

Is the estimated reliable infiltration rate (i.e., average measured infiltration rate/2) greater 
than or equal to 0.05 inches/hour and less than or equal to 0.5 inches/hour at any location 
within each DMA where runoff can reasonably be routed to a BMP?   

☐ Yes; Continue to Criteria 4.

☐ No: Skip to Part 2 Result.

Summarize infiltration testing and/or mapping results (i.e. soil maps and series description used for 
infiltration rate). 

0 

0 

0 

0 
0 

0 
0 
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:RUNVKHHW�&�������)RUP�Ζ��$�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form I-8A2 

Criteria 4: Geologic/Geotechnical Screening 

4A 

If all questions in 5tep ¾A are answered h;esLi continue to 5tep ¼BF 

For any h0oi answer in 5tep ¾A answer h0oi to Criteria ¾ ResultL and submit an hInfiltration 
Feasibility Condition .etteri that meets the requirements in Appendix C.».1. The 
geologic/geotechnical analyses listed in Appendix C.2F» do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a 
no infiltration condition. The setbacks must be the closest horizontal radial distance from 
the surface edge (at the overflow elevation) of the BMP. 

4A-1 
Can the proposed partial infiltration BMP(s) avoid areas with 
existing fill materials greater than 5 feet thick? 

☐ Yes ☐ No

4A-2 
Can the proposed partial infiltration BMP(s) avoid placement within 
10 feet of existing underground utilities, structures, or retaining 
walls? 

☐ Yes ☐ No

4A-3 
Can the proposed partial infiltration BMP(s) avoid placement within 
50 feet of a natural slope (>25%) or within a distance of 1.5H from 
fill slopes where H is the height of the fill slope? 

☐ Yes ☐ No

4B 

When full infiltration is determined to be feasible, a geotechnical investigation report 
must be prepared that considers the relevant factors identified in Appendix C.2.»F 

If all questions in 5tep ¾B are answered hYes,i then answer h;esi to Criteria ¾ Result. 
If there are any hNoi answers continue to 5tep ¾CF 

4B-1 

Hydroconsolidation. Analyze hydroconsolidation potential per 
approved ASTM standard due to a proposed full infiltration BMP.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing hydroconsolidation risks? 

☐ Yes ☐ No

4B-2 

Expansive Soils. Identify expansive soils (soils with an expansion 
index greater than 20) and the extent of such soils due to proposed 
full infiltration BMPs.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing expansive soil risks? 

☐ Yes ☐ No

4B-3 

Liquefaction. If applicable, identify mapped liquefaction areas. 
Evaluate liquefaction hazards in accordance with Section 6.4.2 of the 
City of San Diego's Guidelines for Geotechnical Reports (2011). 
Liquefaction hazard assessment shall take into account any increase 
in groundwater elevation or groundwater mounding that could occur 
as a result of proposed infiltration or percolation facilities.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing liquefaction risks? 

☐ Yes ☐ No

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
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:RUNVKHHW�&�������)RUP�Ζ��$�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form I-8A2 

4B-4 

Slope Stability. If applicable, perform a slope stability analysis in 
accordance with the ASCE and Southern California Earthquake 
Center (2002) Recommended Procedures for Implementation of 
DMG Special Publication 117, Guidelines for Analyzing and 
Mitigating Landslide Hazards in California to determine minimum 
slope setbacks for full infiltration BMPs. See the City of San Diego's 
Guidelines for Geotechnical Reports (2011) to determine which type 
of slope stability analysis is required.  

Can partial infiltration BMPs be proposed within the DMA without 
increasing slope stability risks? 

☐ Yes ☐ No

4B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2F»).  

Can partial infiltration BMPs be proposed within the DMA without 
increasing risk of geologic or geotechnical hazards not already 
mentioned? 

☐ Yes ☐ No

4B-6 

Setbacks. Establish setbacks from underground utilities, structures, 
and/or retaining walls. Reference applicable ASTM or other 
recognized standard in the geotechnical report.  

Can partial infiltration BMPs be proposed within the DMA using 
recommended setbacks from underground utilities, structures, 
and/or retaining walls? 

☐ Yes ☐ No

4C 

Mitigation Measures.  Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 4B. Provide a 
discussion on geologic/geotechnical hazards that would prevent 
partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.»F8 for a list of 
typically reasonable and typically unreasonable mitigation measures. 

Can mitigation measures be proposed to allow for partial infiltration 
BMPs? If the question in 5tep ¾C is answered h;esLi then answer 
h;esi to Criteria ¾ Result. 
If the question in 5tep ¾C is answered h0oLi then answer h0oi to 
Criteria 4 Result.  

☐ Yes ☐ No

Criteria 
4 Result 

Can infiltration of greater than or equal to 0.05 inches/hour and less 
than or equal to 0.5 inches/hour be allowed without increasing the 
risk of geologic or geotechnical hazards that cannot be reasonably 
mitigated to an acceptable level? 

☐ Yes ☐ No

0 0 

0 0 

0 0 

0 0 

0 0 
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:RUNVKHHW�&�������)RUP�Ζ��$�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form I-8A2 

Summarize findings and basis; provide references to related reports or exhibits. 

Part 2 – Partial Infiltration Geotechnical Screening Result5 Result 

If answers to both Criteria ½ and Criteria ¾ are h;esiL a partial infiltration 
design is potentially feasible based on geotechnical conditions only.  

If answers to either Criteria ½ or Criteria ¾ is h0oiL then infiltration of any 
volume is considered to be infeasible within the site.   

☐ Partial Infiltration
Condition

☐ No Infiltration
Condition

5 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 

0 
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Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

Part 1 - Full Infiltration Feasibility Screening Criteria 

DMA(s) Being Analyzed: Project Phase: 

Criteria 1: Groundwater Screening 

1A 

Groundwater Depth. Is the depth to seasonally high groundwater tables (normal high depth 
during the wet season) beneath the base of any full infiltration BMP greater than 10 feet? 

☐ Yes; continue to Step 1B.

☐ No; The depth to groundwater is less than or equal to 10 feet, but site layout changes or
reasonable mitigation measures can be proposed to support full infiltration BMPs. Continue
to step 1B.

☐   ☐ No; The depth to groundwater is less than or equal to 10 feet and site layout changes or 
reasonable mitigation measures cannot be proposed to support full infiltration BMPs. Answer 
hNoi for Criteria » Result.  

1B 

Contaminated Soil/Groundwater. Are proposed full infiltration BMPs at least 250 feet away 
from contaminated soil or groundwater sites? This can be confirmed using GeoTracker 
(geotracker.waterboards.ca.gov) to identify open contaminated sites. The setbacks must be 
the closest horizontal radial distance from the surface edge (at the overflow elevation) of the 
BMP.   

☐ ☐ Yes; continue to Step 1C. 

☐ No; However, site layout changes or reasonable mitigation measures can be proposed to
support full infiltration BMPs. Continue to Step 1C.

☐ No; Site layout changes or reasonable mitigation measures cannot be proposed to support
full infiltration BMPs. Answer hNoi to Criteria 1 Result.

1 Note that it is not required to investigate each and every criterion in the worksheetL a single hnoi 
answer in Part 1, Part 2, part 3, or Part 4 determines a full, partial, or no infiltration condition. 
2 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 
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:RUNVKHHW�&�������)RUP�Ζ��%�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

1C 

Inadequate Soil Treatment Capacity. Are full infiltration BMPs proposed in DMA soils that 
have adequate soil treatment capacity?  

The DMA has adequate soil treatment capacity if ALL of the following criteria (detailed in 
%F¼F¼.1) for all soil layers beneath the infiltrating surface are met:

x USDA texture class is sandy loam or loam or silt loam or silt or sandy clay loam or�clay
loam or silty clay loam or sandy clay or silty clay or clay; and

x Cation Exchange Capacity (CEC) greater than 5 milliequivalents/100g; and

x Soil organic matter is greater than 1%; and

x Groundwater table is equal to or greater than 10 feet beneath the base of the full
infiltration BMP.

☐ ☐ Yes; continue to Step 1D. 

☐ No; However, site layout changes or reasonable mitigation measures can be proposed to
support full infiltration BMPs. Continue to Step 1D.

☐ No; Site layout changes or reasonable mitigation measures cannot be proposed to support
full infiltration BMPs. Answer hNoi to Criteria » Result.

1D 
☐

Other Groundwater Contamination Hazards. Are there site-specific groundwater 
contamination hazards not already mentioned (refer to Appendix C.¼F¼) that can be 
reasonably mitigated to support full infiltration BMPs?  

☐ Yes; there are other contamination hazards identified that can be mitigated. Answer h;esi
to Criteria 1 Result.

☐ No; there are other contamination hazards identified that cannot be mitigated. Answer
hNoi to Criteria » Result.

☐ N¤AN no contamination hazards are identifiedF Answer h;esi to Criteria » Result.

Criteria 1 
Result 

Can infiltration greater than 0.5 inches per hour be allowed without increasing risk of 
groundwater contamination that cannot be reasonably mitigated to an acceptable level? 
See Appendix C.¼F¼.8 for a list of typically reasonable and typically unreasonable 
mitigation measures.  

☐ Yes; Continue to Part 1, Criteria 2.

☐ No; Continue to Part 1 Result.

0 
@ 
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:RUNVKHHW�&�������)RUP�Ζ��%�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

Summarize groundwater quality and any mitigation measures proposed.  Documentation should focus on 
groundwater table, mapped soil types and contaminated site locations.  

The groundwater table is at or just below sea level with a general gradient to the south.  The 
onsite soils within the BMP zones (5 to 8 feet below ground surface) consist of fine sands with 
local gravel.  Although groundwater sampling/testing was not performed, four samples of the 
drummed  soils (saturated and unsaturated) were tested for known contaminants prior to 
transport offsite.  The soils were found to be suitable for disposal.  The Geotracker website 
showed two "case-closed" sites near the south end of the site, both of which were related to 
leaking underground storage tanks.  

SDJJ 
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Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

Criteria 2: Water Balance Screening 

2A 

Ephemeral Stream Setback. Does the proposed full infiltration BMP meet both the following? 

x The full infiltration BMP is located at least 250 feet away from an ephemeral stream;
AND

x The bottom surface of the full infiltration BMP is at a depth 20 feet or greater from
seasonally high groundwater tables.

☐ ☐ YesN Answer h;esi to Criteria ¼ Result. 

☐ No; Continue to Step 2B.

2B 

Mitigation Measures. Can site layout changes be proposed to support full infiltration BMPs? 

☐ Yes; the site can be reconfigured to mitigate potential water balance issues. Answer h;esi
to Criteria 2 Result. 

☐ No; the site cannot be reconfigured to mitigate potential water balance issues. Continue to
Step 2C and provide discussion.

2C 

Additional studies. Do additional studies support full infiltration BMPs? 

In the event that water balance effects are used to reject full infiltration (anticipated to be 
rare), additional analysis shall be completed and documented by a qualified professional 
indicating the site-specific information evaluated and the technical basis for this finding. 

☐ Yes; Answer hYesi to Criteria 2 Result.

☐ No; Answer hNoi to Criteria 2 Result.

Criteria 2 
Result 

Can infiltration greater than 0.5 inches per hour be allowed without causing potential water 
balance issues such as change of seasonality of ephemeral streams?  

☐ Yes; Continue to Part 1 Result.

☐ No; Continue to Part 1 Result.

-
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Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

Summarize potential water balance effects.  Documentation should focus on mapping and soil data 
regarding proximity to ephemeral streams and groundwater depth.    

Part 1 – Full Infiltration Groundwater and Water Balance Screening Result3 Result 

If answers to Criteria 1 and 2 are h;esiL a full infiltration design is potentially 
feasible. The feasibility screening category is Full Infiltration based on 
groundwater conditions. 

If answer to Criteria 1 or Criteria 2 is hNoiL infiltration may be possible to some 
extent but would not generally be feasible or desirable to achieve a hfull 
infiltrationi design based on groundwater conditions. Proceed to Part 2. 

☐ Full Infiltration

☐ Complete Part 2

3 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

Part 2 – Partial vs. No Infiltration Feasibility Screening Criteria 

DMA(s) Being Analyzed: Project Phase: 

Criteria 3: Groundwater Screening 

    Contaminated Soil/Groundwater. Are partial infiltration BMPs proposed at least 100 feet away from 
contaminated soil or groundwater sites? This can be confirmed using GeoTracker 
(geotracker.waterboards.ca.gov) to identify open contaminated sites.  This criterion is intentionally a 
smaller radius than full infiltration, as the potential quantity of infiltration from partial infiltration BMPs 
is smaller. 

☐ ☐ ;esN Answer h;esi to Criteria 3 Result. 

☐ No; However, site layout changes can be proposed to avoid contaminated soils or soils that lack adequate
treatment capacityF Select h;esi to Criteria ½ Result. It is a requirement for the SWQMP preparer to
identify potential mitigation measures.

☐ No; Contaminated soils or soils that lack adequate treatment capacity cannot be avoided and partial
infiltration BMPs are not feasibleF Select hNoi to Criteria ½ Result.

Criteria 3 Result: Can infiltration of greater than or equal to 0.05 inches/hour and less than or equal to 0.5 
inches/hour be allowed without increasing risk of groundwater contamination that cannot be reasonably 
mitigated to an acceptable level?  

☐ Yes; Continue to Part 2, Criteria 4.

If ☐ No; Skip to Part 2 Result.

Summarize findings and basis.  Documentation should focus on mapped soil types and contaminated site 
locations.     

0 

0 

0 

0 
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Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

Criteria 4: Water Balance Screening 

  Additional studies. In the event that water balance effects are used to reject partial infiltration (anticipated 
to be rare), a qualified professional must provide an analysis of the incremental effects of partial 
infiltration BMPs on the water balance compared to incidental infiltration under a no infiltration scenario 
(e.g. precipitation, irrigation, etc.). 

Criteria 4 Result: Can infiltration of greater than or equal to 0.05 inches/hour and less than or equal to 0.5 
inches/hour be allowed without causing potential water balance issues such as change of seasonality of 
ephemeral streams?  

☐ Yes: Continue to Part 2 Result.

If ☐ No: Continue to Part 2 Result.

Summarize potential water balance effects.  Documentation should focus on mapping and soil data 
regarding proximity to ephemeral streams and groundwater depth.     

Part 2 – Partial Infiltration Groundwater and Water Balance Screening Result4 Result 

If answers to Criteria ½ and Criteria ¾ are h;esiL a partial infiltration design is 
potentially feasible. The feasibility screening category is Partial Infiltration based on 
groundwater and water balance conditions.  

If answer to Criteria 3 or Criteria 4 is hNoiL then infiltration of any volume is 
considered to be infeasible within the site.  The feasibility screening category is No 
Infiltration based on groundwater or water balance condition.   

☐ Partial
Infiltration
Condition

☐ No Infiltration
Condition

4 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 

0 

0 

0 

0 

SDJJ 



The City of San Diego | Storm Water Standards 
:RUNVKHHW�'�������)RUP�Ζ���_�-DQXDU\������(GLWLRQ

Factor of Safety and Design Infiltration Rate Worksheet Worksheet D.5-1: Form I-9 

Factor Category Factor Description Assigned 
Weight (w) 

Factor 
Value (v) 

Product (p) 
p = w x v 

A Suitability 
Assessment 

Soil assessment methods 0.25 

Predominant soil texture 0.25 

Site soil variability 0.25 

Depth to groundwater / 
impervious layer 0.25 

Suitability Assessment Safety Factor, SA = 6p 

B Design 

Level of pretreatment/ expected 
sediment loads 0.5 

Redundancy/resiliency 0.25 

Compaction during construction 0.25 

Design Safety Factor, SB = 6p 

Combined Safety Factor, Stotal= SA x SB 
[Minimum of 2 and Maximum of 9] 

Observed Infiltration Rate, inch/hr., Kobserved 
(corrected for test-specific bias) 
Note: This worksheet is only applicable when the observed infiltration rate is greater 
than or equal to 1 inch/hr. 

Design Infiltration Rate, in/hr., Kdesign = Kobserved / Stotal
Note: If the estimated design infiltration rate is less than or equal to 0.5 inch/hr. then 
the applicant may choose to implement partial infiltration BMPs. 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

Note: Worksheet D.5-1: Form I-9 is only applicable to design BMPs in hf�ll infil��a�i�n c�ndi�i�ni. This form is not 
applicable for categorization of infiltration feasibility (Worksheet C.4-1: Form I-8) and/or for designing BMPs in 
h�a��ial infil��a�i�n c�ndi�i�ni �� hn� infil��a�i�n c�ndi�i�ni. 

2 .5

1 .25

1 .25

2 .5

1.5

1 0.5

1 0.25

2 0.5

1.25

1.875

5.55

2.93

Two tests were performed in the areas of the proposed BMP's (P-2 and P-3), with an
average infiltration rate of 5.55 inches per hour. (See summary in Part 1 of Form I-8A and
geotechnical report dated April 15, 2022.

I 
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The City of San Diego | Storm Water Standards 
Worksheet B.2-1 | -DQXDU\����� Edition 

Design Capture Volume Worksheet B.2-1 

1 85th percentile 24-hr storm depth from Figure B.1-1 d= inches 

2 Area tributary to BMP (s) A= acres 

3 Area weighted runoff factor (estimate using Appendix B.1.1 and 
B.2.1) C= unitless 

4 

Trees Credit Volume 

Note: In the SWQMP list the number of trees, size of each tree, 
amount of soil volume installed for each tree, contributing area to 
each tree and the inlet opening dimension for each tree. 

TCV= cubic-feet 

5 

Rain barrels Credit Volume 

Note: In the SWQMP list the number of rain barrels, size of each 
rain barrel and the use of the captured storm water runoff.  

RCV= cubic-feet 

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= cubic-feet 

0.52

2.24

0.71

N/A

N/A

3,008

BMP 1 DMA 1

I 
I 
I 

I 
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The City of San Diego | Storm Water Standards 
Worksheet B.2-1 | -DQXDU\����� Edition 

Design Capture Volume Worksheet B.2-1 

1 85
th

 percentile 24-hr storm depth from Figure B.1-1 d= inches 

2 Area tributary to BMP (s) A= acres 

3 Area weighted runoff factor (estimate using Appendix B.1.1 and 
B.2.1)C= unitless 

4 

Trees Credit Volume 

Note: In the SWQMP list the number of trees, size of each tree, 
amount of soil volume installed for each tree, contributing area to 
each tree and the inlet opening dimension for each tree. 

TCV= cubic-feet 

5 

Rain barrels Credit Volume 

Note: In the SWQMP list the number of rain barrels, size of each 
rain barrel and the use of the captured storm water runoff.  

RCV= cubic-feet 

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= cubic-feet 

0.52

0.41

0.73

N/A

N/A
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1 85
th

 percentile 24-hr storm depth from Figure B.1-1 d= inches 

2 Area tributary to BMP (s) A= acres 

3 Area weighted runoff factor (estimate using Appendix B.1.1 and 
B.2.1)C= unitless 

4 

Trees Credit Volume 

Note: In the SWQMP list the number of trees, size of each tree, 
amount of soil volume installed for each tree, contributing area to 
each tree and the inlet opening dimension for each tree. 

TCV= cubic-feet 

5 

Rain barrels Credit Volume 

Note: In the SWQMP list the number of rain barrels, size of each 
rain barrel and the use of the captured storm water runoff.  

RCV= cubic-feet 

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= cubic-feet 

0.52

0.38

0.73

N/A

N/A
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Design Capture Volume Worksheet B.2-1 

1 85
th

 percentile 24-hr storm depth from Figure B.1-1 d= inches 

2 Area tributary to BMP (s) A= acres 

3 Area weighted runoff factor (estimate using Appendix B.1.1 and 
B.2.1)C= unitless 

4 

Trees Credit Volume 

Note: In the SWQMP list the number of trees, size of each tree, 
amount of soil volume installed for each tree, contributing area to 
each tree and the inlet opening dimension for each tree. 

TCV= cubic-feet 

5 

Rain barrels Credit Volume 

Note: In the SWQMP list the number of rain barrels, size of each 
rain barrel and the use of the captured storm water runoff.  

RCV= cubic-feet 

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= cubic-feet 

0.52

1.10

0.71

N/A

N/A

1,478

BMP 3a DMA 4
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Design Capture Volume Worksheet B.2-1 

1 85
th

 percentile 24-hr storm depth from Figure B.1-1 d= inches 

2 Area tributary to BMP (s) A= acres 

3 Area weighted runoff factor (estimate using Appendix B.1.1 and 
B.2.1)C= unitless 

4 

Trees Credit Volume 

Note: In the SWQMP list the number of trees, size of each tree, 
amount of soil volume installed for each tree, contributing area to 
each tree and the inlet opening dimension for each tree. 

TCV= cubic-feet 

5 

Rain barrels Credit Volume 

Note: In the SWQMP list the number of rain barrels, size of each 
rain barrel and the use of the captured storm water runoff.  

RCV= cubic-feet 

6 Calculate DCV = (3630 x C x d x A) – TCV - RCV DCV= cubic-feet 

0.52

0.86

0.71

N/A

N/A

1,151

BMP 3b DMA 5
cas 

I 

I 
I 

I 
I 
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2.93 

2,062

1.46

5.97

BMP 1 DMA 1

0.5 + (1.46 x 0.4) = 1.08 Feet
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Appendix B: Stormwater Pollutant Control Hydrologic Calculations and 
Sizing Methods 

DCV (Worksheet B-2.1) DCV= cubic-feet 

Estimated design infiltration rate (Worksheet D.5-1) Kdesign= in/hr 

Available BMP surface area AaMP= sq-ft 

Average effective depth in the BMP footprint (DCV/A8MP) Dave:= feet 

Drawdown time, T (Davg *12/Kaesign) T= hours 

Provide alternative calculation of drawdown time, if needed. 

7 Provide calculations for effective depth provided in the BMP: 
Effective Depth = Surface ponding (below the overflow elevation) + gravel storage thickness x 
gravel porosity (0.4) 

Worksheet B.4-1: Simple Sizing Method for Infiltration BMPs 

Notes: 
1. Drawdown time must be less than 36 hours. This criterion was set to achieve average annual capture of 

80% to account for back to back storms (See rationale in Appendix 8.4.3). In order to use a different 
drawdown time, BMPs should be sized using the percent capture method (Appendix B.4.2). 

2. The average effective depth calculation should account for any aggregate/media in the BMP. For example, 4 
feet of stone at a porosity of 0.4 would equate to 1.6 feet of effective depth. 

3. This method may overestimate drawdown time for BMPs that drain through both the bottom and walls of 
the system. BMP specific calculations of drawdown time may be provided that account for BMP-specific 
geometry. 
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1.50

6.12

BMP 2a DMA 2

0.5 + (1.5 x 0.4) = 1.10 Feet
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Appendix B: Stormwater Pollutant Control Hydrologic Calculations and 
Sizing Methods 

DCV (Worksheet B-2.1) DCV= cubic-feet 

Estimated design infiltration rate (Worksheet D.5-1) Kdesign= in/hr 

Available BMP surface area AaMP= sq-ft 

Average effective depth in the BMP footprint (DCV/A8MP) Dave:= feet 

Drawdown time, T (Davg *12/Kaesign) T= hours 

Provide alternative calculation of drawdown time, if needed. 

7 Provide calculations for effective depth provided in the BMP: 
Effective Depth = Surface ponding (below the overflow elevation) + gravel storage thickness x 
gravel porosity (0.4) 

Worksheet B.4-1: Simple Sizing Method for Infiltration BMPs 

Notes: 
1. Drawdown time must be less than 36 hours. This criterion was set to achieve average annual capture of 

80% to account for back to back storms (See rationale in Appendix 8.4.3). In order to use a different 
drawdown time, BMPs should be sized using the percent capture method (Appendix B.4.2). 

2. The average effective depth calculation should account for any aggregate/media in the BMP. For example, 4 
feet of stone at a porosity of 0.4 would equate to 1.6 feet of effective depth. 

3. This method may overestimate drawdown time for BMPs that drain through both the bottom and walls of 
the system. BMP specific calculations of drawdown time may be provided that account for BMP-specific 
geometry. 
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Appendix B: Stormwater Pollutant Control Hydrologic Calculations and 
Sizing Methods 

DCV (Worksheet B-2.1) DCV= cubic-feet 

Estimated design infiltration rate (Worksheet D.5-1) Kdesign= in/hr 

Available BMP surface area AaMP= sq-ft 

Average effective depth in the BMP footprint (DCV/A8MP) Dave:= feet 

Drawdown time, T (Davg *12/Kaesign) T= hours 

Provide alternative calculation of drawdown time, if needed. 

7 Provide calculations for effective depth provided in the BMP: 
Effective Depth = Surface ponding (below the overflow elevation) + gravel storage thickness x 
gravel porosity (0.4) 

Worksheet B.4-1: Simple Sizing Method for Infiltration BMPs 

Notes: 
1. Drawdown time must be less than 36 hours. This criterion was set to achieve average annual capture of 

80% to account for back to back storms (See rationale in Appendix 8.4.3). In order to use a different 
drawdown time, BMPs should be sized using the percent capture method (Appendix B.4.2). 

2. The average effective depth calculation should account for any aggregate/media in the BMP. For example, 4 
feet of stone at a porosity of 0.4 would equate to 1.6 feet of effective depth. 

3. This method may overestimate drawdown time for BMPs that drain through both the bottom and walls of 
the system. BMP specific calculations of drawdown time may be provided that account for BMP-specific 
geometry. 

B-29 The City of San Diego I Stormwater Standards I May 2021 Edition 
Part 1: BMP Design Manual SD)) 



1,478

254

5.82

23.83

BMP 3a DMA 3

0.5 + (5.82 x 0.4) = 2.83 Feet

2.93

1 

2 

3 

4 

5 

6 

Appendix B: Stormwater Pollutant Control Hydrologic Calculations and 
Sizing Methods 

DCV (Worksheet B-2.1) DCV= cubic-feet 

Estimated design infiltration rate (Worksheet D.5-1) Kdesign= in/hr 

Available BMP surface area AaMP= sq-ft 

Average effective depth in the BMP footprint (DCV/A8MP) Dave:= feet 

Drawdown time, T (Davg *12/Kaesign) T= hours 

Provide alternative calculation of drawdown time, if needed. 

7 Provide calculations for effective depth provided in the BMP: 
Effective Depth = Surface ponding (below the overflow elevation) + gravel storage thickness x 
gravel porosity (0.4) 

Worksheet B.4-1: Simple Sizing Method for Infiltration BMPs 

Notes: 
1. Drawdown time must be less than 36 hours. This criterion was set to achieve average annual capture of 

80% to account for back to back storms (See rationale in Appendix 8.4.3). In order to use a different 
drawdown time, BMPs should be sized using the percent capture method (Appendix B.4.2). 

2. The average effective depth calculation should account for any aggregate/media in the BMP. For example, 4 
feet of stone at a porosity of 0.4 would equate to 1.6 feet of effective depth. 

3. This method may overestimate drawdown time for BMPs that drain through both the bottom and walls of 
the system. BMP specific calculations of drawdown time may be provided that account for BMP-specific 
geometry. 
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Appendix B: Stormwater Pollutant Control Hydrologic Calculations and 
Sizing Methods 

DCV (Worksheet B-2.1) DCV= cubic-feet 

Estimated design infiltration rate (Worksheet D.5-1) Kdesign= in/hr 

Available BMP surface area AaMP= sq-ft 

Average effective depth in the BMP footprint (DCV/A8MP) Dave:= feet 

Drawdown time, T (Davg *12/Kaesign) T= hours 

Provide alternative calculation of drawdown time, if needed. 

7 Provide calculations for effective depth provided in the BMP: 
Effective Depth = Surface ponding (below the overflow elevation) + gravel storage thickness x 
gravel porosity (0.4) 

Worksheet B.4-1: Simple Sizing Method for Infiltration BMPs 

Notes: 
1. Drawdown time must be less than 36 hours. This criterion was set to achieve average annual capture of 

80% to account for back to back storms (See rationale in Appendix 8.4.3). In order to use a different 
drawdown time, BMPs should be sized using the percent capture method (Appendix B.4.2). 

2. The average effective depth calculation should account for any aggregate/media in the BMP. For example, 4 
feet of stone at a porosity of 0.4 would equate to 1.6 feet of effective depth. 

3. This method may overestimate drawdown time for BMPs that drain through both the bottom and walls of 
the system. BMP specific calculations of drawdown time may be provided that account for BMP-specific 
geometry. 
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Attachment 2
Backup for PDP Hydromodification 

Control Measures 
This is the cover sheet for Attachment 2. 

Mark this box if this attachment is empty because the project is exempt from PDP 
hydromodification management requirements. 
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#������	���¼��
Hydromodification Management 
Exhibit (Required) 

Included 
See Hydromodification 
Management Exhibit 
Checklist. 

#������	���¼��

Management of Critical Coarse 
Sediment Yield Areas (WMAA Exhibit 
is required, additional analyses are 
optional) 

See Section 6.2 of the BMP Design 
Manual. 

Exhibit showing project 
drainage boundaries marked 
on WMAA Critical Coarse 
Sediment Yield Area Map 
(Required) 

Optional analyses for Critical Coarse 
Sediment Yield Area Determination 

6.2.1 Verification of 
Geomorphic Landscape 
Units Onsite 

6.2.2 Downstream Systems 
Sensitivity to Coarse 
Sediment 

6.2.3 Optional Additional 
Analysis of Potential 
Critical Coarse Sediment 
Yield Areas Onsite 

#������	���¼��

Geomorphic Assessment of Receiving 
Channels (Optional) 

See Section 6.3.4 of the BMP Design 
Manual. 

Not Performed 

Included 

Submitted as separate stand-
alone document  

#������	���¼��

Flow Control Facility Design and 
Structural BMP Drawdown 
Calculations (Required) 

Overflow Design Summary for each 
structural BMP 

See Chapter 6 and Appendix G of the 
BMP Design Manual 

Included 

Submitted as separate stand-
alone document 
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Use this checklist to ensure the required information has been included on the 
Hydromodification Management Exhibit: 

The Hydromodification Management Exhibit must identify: 

Underlying hydrologic soil group 
Approximate depth to groundwater 
Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 
Critical coarse sediment yield areas to be protected �25�SURYLGH�D�VHSDUDWH�PDS�
VKRZLQJ�WKDW�WKH�SURMHFW�VLWH�LV�RXWVLGH�RI�DQ\�FULWLFDO�FRDUVH�VHGLPHQW�\LHOG�DUHDV�
Existing topography 
Existing and proposed site drainage network and connections to drainage offsite 
Proposed grading 
Proposed impervious features 
Proposed design features and surface treatments used to minimize imperviousness 
Point(s) of Compliance (POC) for Hydromodification Management 
Existing and proposed drainage boundary and drainage area to each POC (when�
QHFHVVDU\�� FUHDWH� VHSDUDWH� H[KLELWV� IRU� SUH�GHYHORSPHQW� DQG� SRVW�SURMHFW 
FRQGLWLRQV�
Structural BMPs for hydromodification management (identify location, type of BMP, and 
size/detail)��
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Attachment 3 
Structural BMP Maintenance 

Information 
This is the cover sheet for Attachment 3. 
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#������	���½�
Maintenance Agreement (Form 
DS-3247) (when applicable) 

Included 

Not applicable 
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Attachment 3: For private entity operation and maintenance, Attachment 3 must 
include a Storm Water Management and Discharge Control Maintenance Agreement (Form 
DS-3247). The following information must be included in the exhibits attached to the 
maintenance agreement: 

Vicinity map 
Site design BMPs for which DCV reduction is claimed for meeting the pollutant 

control obligations. 
BMP and HMP location and dimensions 
BMP and HMP specifications/cross section/model 
Maintenance recommendations and frequency 
LID features such as (permeable paver and LS location, dim, SF). 

Use this checklist to ensure the required information has been included in the 
Structural BMP Maintenance Information Attachment: 
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Attachment 4 
Copy of Plan Sheets Showing 

Permanent Storm Water BMPs 
This is the cover sheet for Attachment 4. 
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Use this checklist to ensure the required information has been included on the plans: 

The plans must identify: 

Structural BMP(s) with ID numbers matching Form I-6 Summary of PDP Structural BMPs 
The grading and drainage design shown on the plans must be consistent with the 

delineation of DMAs shown on the DMA exhibit 
Details and specifications for construction of structural BMP(s) 
Signage indicating the location and boundary of structural BMP(s) as required by the 

City Engineer 
How to access the structural BMP(s) to inspect and perform maintenance 
Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt 

posts, or other features that allow the inspector to view necessary components of 
the structural BMP and compare to maintenance thresholds) 

Manufacturer and part number for proprietary parts of structural BMP(s) when 
applicable 

Maintenance thresholds specific to the structural BMP(s), with a location-specific frame 
of reference (e.g., level of accumulated materials that triggers removal of the 
materials, to be identified based on viewing marks on silt posts or measured with a 
survey rod with respect to a fixed benchmark within the BMP) 

Recommended equipment to perform maintenance 
When applicable, necessary special training or certification requirements for inspection 

and maintenance personnel such as confined space entry or hazardous waste 
management 

Include landscaping plan sheets showing vegetation requirements for vegetated 
structural BMP(s) 

All BMPs must be fully dimensioned on the plans 
When SURSULHWDU\�  BMPs are used, site specific cross section with outflow, inflow  

DQG�model number shall be provided. Broucher photocopies are not allowed. 
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Attachment 5 
Drainage Report 

Attach project’s drainage report. Refer to Drainage Design Manual to determine the 
reporting requirements. 
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This Drainage Report has been prepared by Kimley-Horn and Associates, Inc. under the direct 
supervision of the following Registered Civil engineer. The undersigned attests to the technical 
data contained in this study, and to the qualifications of technical specialists providing engineering 
computations upon which the recommendations and conclusions are based. 
 
      
Tammie Moreno, PE #74417    
 Registered Civil Engineer                                                               Date 
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1 PROJECT DESCRIPTION 

 PROJECT DESCRIPTION 
The AVA Pacific Beach project consists of the improvement of a multifamily apartment complex 
in Pacific Beach.  The 14.77-acre parcel is bounded by Ingraham Street to the west, La Playa Ave 
to the south, Jewell Street to the east, and Fortuna Ave to the north.  See Figure 1-1 for the Vicinity 
Map.  The project consists of the construction of 3 new buildings. Also included in the project are 
public utility services for the new buildings, along with the design of storm water drainage system 
infrastructure to support the entire site and satisfy the current City of San Diego Storm Water and 
drainage design requirements. 
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Figure 1–1  Vicinity Map 
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2 PROJECT SETTING 

 TOPOGRAPHY 
The project slopes generally from the northwest to the southeast to the existing stormdrain 
system on the corner of La Playa Avenue and Jewell St continuing northeast down La Playa then 
draining into Mission Bay. Ultimately, the water will end up in the Pacific Ocean.  

 PRECIPITATION  
Storm intensity values were taken from the San Diego County Hydrology Manual, 2003. The 
rainfall intensity duration curve was used for all hydrologic analysis for the storm drain facilities 
evaluated. See Appendix A for precipitation Isopluvial maps.  

 SOIL TYPES 
The condition and type of soil are major factors affecting infiltration and runoff.  The Natural 
Resources Conservation Service (NRCS) has classified soils into four general categories for 
comparing infiltration and runoff rates.  The categories are based on properties that influence 
runoff, such as water infiltration rate, texture, natural discharge and moisture condition.  The runoff 
potential is based on the amount storm water runoff at the end of a long duration storm that occurs 
after the soil is saturated. 

Soil types were determined using the description of the soil given in the geotechnical report dated 
October 19, 2021 by NMG Geotechnical Inc as Appendix B. Soils encountered were primarily 
poorly graded sands to silt sands, and the report found high infiltration rates on site. One boring 
found infiltration rates to be 28.8 inches per hour. Due to these descriptions, it was determined that 
the project site consists of mostly soil type A which is soils having a very high infiltration rate 
(low runoff potential) when thoroughly wet. They consist chiefly of deep, well to excessively 
drained sands or gravels and have a high rate of water transmission. Specific percolation rates were 
performed, and the results demonstrated high infiltration rates.   

 CLEAN WATER ACT 
The project site does not consist of, nor will this project disturb any Waters of the United States.  
Therefore, the site is not subject to the Regional Water Quality Control Board requirements under 
the Federal Clean Water Act Sections 401 or 404. 

 GROUNDWATER 
Based on the Preliminary Geotechnical Evaluation dated October 19, 2021 by NMG Geotechnical 
Inc., groundwater was encountered in borings located 32 and 33.5 feet below the surface. The 
depth of the water highly depends on tidal influence and can vary between 2-3 feet daily. 
Groundwater elevations may also fluctuate seasonally. 

2. 1 

2.2 

2.3 

2-4 

2.5 



 

AVA Pacific Beach  │  Drainage Report 
February 2023  │  Version 1 

2–2 

 

 FEMA MAPS 
A FEMA map was generated on February 17, 2022 at the site which can be seen in Appendix C. 
The flood area is classified as Zone X and is an area of minimal flood hazard.  
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3 HYDROLOGIC ANALYSIS 

 ASSUMPTIONS 
Topographic survey information, aerial photographs and site observations were used to delineate 
the watershed boundary and drainage sub-basins for the project.  This information was used in the 
preparation of the hydrologic calculations. 

 MAP SOURCES 
Topography for the project area was based on a survey performed by Calvada Surveying Inc in 
October 2021. 

 METHODOLOGY 
The Rational Method was used to analyze the hydrology for the project.  This methodology is 
typically used for small basins less than 0.5 square miles in size because a uniform rainfall 
distribution is assumed for the entire duration.  Parameters for precipitation, intensity, runoff 
coefficients and times of concentration were based on the San Diego County Hydrology Manual.  
A conservative 5 minute Time of Concentration (Tc) was utilized for all drainage basins in both 
the existing and proposed conditions.  Runoff calculations were prepared for the 50 year and 100 
year storm event for the in accordance with the San Diego County Hydrology Manual. Intensity 
duration chart calculations used for both 50 and 100 year storms can be seen in Appendix A.   
Excerpts from the Manual are also contained in Appendix A. 

3.3.1 RUNOFF COEFFICIENT 
The existing and proposed land use for the site is multifamily residential. The site’s impervious 
area is comprised of building roofs, asphalt pavement and concrete walkways and patios. The 
runoff coefficient was calculated using the equation from section 3.1.2 in the County of San Diego 
Hydrology Manual:  

! " 0.9 ∗ '%)*+,-./0123 4 !5 ∗ '1 7 %)*+,-./0123 
 

The pervious coefficient runoff value (!+3 was found using Table 3-1 of the County of San Diego 
Hydrology Manual; included in Appendix A. For undisturbed natural terrain with soil type A, 
!+ is shown as being 0.20. The percent of impervious land was also calculated for both existing 
and proposed conditions based on site plans and used in the equation above. Using all this 
information, the runoff coefficients for both existing and proposed conditions were calculated. 
Tables 3-1 and 3-2 summarize the runoff coefficients for the existing and proposed conditions 
respectively. 
  

3.1 

3.2 

3.3 
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Table 3–1  Existing Conditions Runoff Coefficient 

Drainage 
Area 
(DA) 

Basin 
Area 

Basin 
Area 

Impervious 
Area 

Pervious 
Area 

Percent 
Impervious 

Runoff 
C 

 
AC SF SF SF % -  

Discharge to Location 1  

A-1 3.04 132,450 96,750 35,700 73.0% 0.71  

A-2 2.03 88,300 87,300 1,000 98.9% 0.89  

A-3 0.7 30,400 25,650 4,750 84.4% 0.79  

A-4 2.28 99,100 82,600 16,500 83.4% 0.78  

A-5 4.86 211,700 185,200 26,500 87.5% 0.81  

A-6 1.86 80,900 64,800 16,100 80.1% 0.76  

O-1 0.50 21,836 17,469 4,367 80.0% 0.76  

Summary 15.27 664,686 559,769 104,917 84.2% 0.79  

 

Table 3–2  Proposed Conditions Runoff Coefficient 

Drainage 
Area 
(DA) 

Basin 
Area 

Basin 
Area 

Impervious 
Area 

Pervious 
Area 

Percent 
Impervious 

Runoff 
C 

 
AC SF SF SF % -  

Discharge to Location 1  

A-1 3.04 132,422 96,722 35,700 73.0% 0.71  

A-2 2.24 97,574 75,974 21,600 77.9% 0.75  

A-3 0.7 30,492 24,392 6,100 80.0% 0.76  

A-4 2.07 90,169 74,419 15,750 82.5% 0.78  

A-5 4.73 206,039 180,109 25,930 87.4% 0.81  

A-6 1.99 86,684 69,584 17,100 80.3% 0.76  

O-1 0.50 21,836 17,469 4,367 80.0% 0.76  

Summary 15.27 665217 538670 126547 81.0% 0.77  

 
 

 
 
 

3.3.2 EXISTING SITE HYDROLOGY 
The project site is currently developed and consists of multiple multi-family residences, asphalt 
parking areas, concrete walkways, and landscaping.  The existing site slopes from the northwest 
corner towards the southeast corner.  There is approximately 18 feet of fall across the site from the 
high side to the low side.   
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The existing watershed has been delineated and is presented on the attached Existing Condition 
Hydrology Map. The existing site drains to 1 discharge point and collects a small portion of off-
site flows that are generated from the existing multi-family houses to the northwest of the project 
area. The tributary offsite area is conservatively assumed to be 80 percent impervious. The on-site 
drainage basins are designated A-1, A-2, A-3, A-4, A-5, and A-6; the offsite drainage basin is 
designated O-1.   

Table 3–3  Existing Conditions Hydrology 
 

Drainage 
Area 
(DA) 

Runoff 
Coefficient 

  50Yr 100Yr   
Q50 

(CFS) 
Q100  

(CFS) Area Intensity Intensity Tc 
(acres) (in/hr) (in/hr) (min) 

Discharge to Location 1 
A-1 0.71 3.04 4.7 5.2 5 10.2 11.2 

A-2 0.89 2.03 4.7 5.2 5 8.5 9.4 

A-3 0.79 0.70 4.7 5.2 5 2.6 2.9 

A-4 0.78 2.28 4.7 5.2 5 8.4 9.3 

A-5 0.81 4.86 4.7 5.2 5 18.6 20.5 

A-6 0.76 1.86 4.7 5.2 5 6.6 7.4 

O-1 0.76 0.50 4.7 5.2 5 1.8 2.0 

Summary 0.79 15.27 4.7 5.2 5 56.7 62.7 
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3.3.3 HYDROLOGY-PROPOSED CONDITIONS 

Proposed hydrologic calculations have been prepared for the project.  Tributary areas were delineated 
based on proposed grading and storm drain layout for the project and peak flows will be mitigated to existing 
flows prior to discharging from the site (see Section 4.1.1). 

The onsite watershed has been delineated and is presented on the attached Proposed Condition 
Hydrology Map. The onsite drainage basins are designated A-1 through A-6 and the offsite drainage 
basin which drains to the project area is designated O-1. The proposed project will route runoff from all 
drainage areas to Discharge Location 1, matching the existing condition.  
 

Table 3–4  Proposed Conditions Hydrology 

Basin Runoff 
Coefficient 

  50Yr 100Yr   
Q50 

(CFS) 
Q100  

(CFS) Area Intensity Intensity Tc 
(acres) (in/hr) (in/hr) (min) 

Discharge to Location 1 
A-1 0.71 3.04 4.7 5.2 5 10.2 11.2 

A-2 0.75 2.24 4.7 5.2 5 7.8 8.7 

A-3 0.76 0.70 4.7 5.2 5 2.5 2.8 

A-4 0.78 2.07 4.7 5.2 5 7.6 8.4 

A-5 0.81 4.73 4.7 5.2 5 18.0 20.0 

A-6 0.76 1.99 4.7 5.2 5 7.1 7.9 

O-1 0.76 0.50 4.7 5.2 5 1.8 2.0 

Summary 0.77 15.27 4.7 5.2 5 55.0 60.9 
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4 RESULTS 

 RESULTS 
Runoff from Basins A-1, A-2, A-3, A-4, A-5, A-6, and O-1 will maintain the same discharge 
location in the proposed condition. Ultimately the peak flow rate will decrease with the increase 
in pervious area added to the site. As a result of this peak flow rate reduction, no adverse impacts 
to the downstream storm drain system are anticipated. 
 

Table 4–1  Peak Flow Summary 
 

Discharge 
Location 

Existing Proposed  Peak Flow Change 
Area 
(ac) 

Q50 

(CFS) 
Q100 

(CFS) 
Area 
(ac) 

Q50 

(CFS) 
Q100  

(CFS) 
Net Change 
50-Yr (cfs) 

Net Change 
100-Yr (cfs) 

1 15.27 56.7 62.7 15.3 55.0 60.9 -1.7 -1.8 

4.1 
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EXHIBITS 

EXISTING CONDITION HYDROLOGY MAP 

PROPOSED CONDITION HYDROLOGY MAP 
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San Diego County Hydrology Manual Section: 3 
Date:  June 2003 Page: 1 of 26 
 
SECTION 3 
RATIONAL METHOD AND MODIFIED RATIONAL METHOD 
 
 
3.1  THE RATIONAL METHOD 
 
The Rational Method (RM) is a mathematical formula used to determine the maximum 
runoff rate from a given rainfall.  It has particular application in urban storm drainage, where 
it is used to estimate peak runoff rates from small urban and rural watersheds for the design 
of storm drains and small drainage structures.  The RM is recommended for analyzing the 
runoff response from drainage areas up to approximately 1 square mile in size.  It should not 
be used in instances where there is a junction of independent drainage systems or for 
drainage areas greater than approximately 1 square mile in size.  In these instances, the 
Modified Rational Method (MRM) should be used for junctions of independent drainage 
systems in watersheds up to approximately 1 square mile in size (see Section 3.4); or the 
NRCS Hydrologic Method should be used for watersheds greater than approximately 1 
square mile in size (see Section 4). 
 
The RM can be applied using any design storm frequency (e.g., 100-year, 50-year, 10-year, 
etc.).  The local agency determines the design storm frequency that must be used based on 
the type of project and specific local requirements.  A discussion of design storm frequency 
is provided in Section 2.3 of this manual.  A procedure has been developed that converts the 
6-hour and 24-hour precipitation isopluvial map data to an Intensity-Duration curve that can 
be used for the rainfall intensity in the RM formula as shown in Figure 3-1.  The RM is 
applicable to a 6-hour storm duration because the procedure uses Intensity-Duration Design 
Charts that are based on a 6-hour storm duration. 
 
3.1.1  Rational Method Formula 
 
The RM formula estimates the peak rate of runoff at any location in a watershed as a function 
of the drainage area (A), runoff coefficient (C), and rainfall intensity (I) for a duration equal 
to the time of concentration (Tc), which is the time required for water to 
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flow from the most remote point of the basin to the location being analyzed.  The RM 
formula is expressed as follows:  
 

Q = C I A  
 
Where: Q = peak discharge, in cubic feet per second (cfs) 
 C = runoff coefficient, proportion of the rainfall that runs off the surface (no 

units) 
 I = average rainfall intensity for a duration equal to the Tc for the area, in 

inches per hour (Note: If the computed Tc is less than 5 minutes, use 5 
minutes for computing the peak discharge, Q) 

 A = drainage area contributing to the design location, in acres 
 
Combining the units for the expression CIA yields: 
 

 cfs 1.008    
seconds 3,600

hour 1  
inches 12
foot 1  

acre
ft 43,560  

hour
inchacre 1 2

�¸
¹
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©
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¸
¹
·

¨
©
§
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¹

·
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¸
¹
·
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For practical purposes the unit conversion coefficient difference of 0.8% can be ignored. 
 
The RM formula is based on the assumption that for constant rainfall intensity, the peak 
discharge rate at a point will occur when the raindrop that falls at the most upstream point in 
the tributary drainage basin arrives at the point of interest. 
 
Unlike the MRM (discussed in Section 3.4) or the NRCS hydrologic method (discussed in 
Section 4), the RM does not create hydrographs and therefore does not add separate subarea 
hydrographs at collection points.  Instead, the RM develops peak discharges in the main line 
by increasing the Tc as flow travels downstream. 
 
Characteristics of, or assumptions inherent to, the RM are listed below: 
 
x� The discharge flow rate resulting from any I is maximum when the I lasts as long as or 

longer than the Tc. 
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x� The storm frequency of peak discharges is the same as that of I for the given Tc. 
 
x� The fraction of rainfall that becomes runoff (or the runoff coefficient, C) is independent 

of I or precipitation zone number (PZN) condition (PZN Condition is discussed in 
Section 4.1.2.4). 

 
x� The peak rate of runoff is the only information produced by using the RM. 
 
3.1.2  Runoff Coefficient 
 
Table 3-1 lists the estimated runoff coefficients for urban areas.  The concepts related to the 
runoff coefficient were evaluated in a report entitled Evaluation, Rational Method “C” 
Values (Hill, 2002) that was reviewed by the Hydrology Manual Committee.  The Report is 
available at San Diego County Department of Public Works, Flood Control Section and on 
the San Diego County Department of Public Works web page. 
 
The runoff coefficients are based on land use and soil type.  Soil type can be determined from 
the soil type map provided in Appendix A.  An appropriate runoff coefficient (C) for each 
type of land use in the subarea should be selected from this table and multiplied by the 
percentage of the total area (A) included in that class.  The sum of the products for all land 
uses is the weighted runoff coefficient (6>CA]).  Good engineering judgment should be used 
when applying the values presented in Table 3-1, as adjustments to these values may be 
appropriate based on site-specific characteristics.  In any event, the impervious percentage 
(% Impervious) as given in the table, for any area, shall govern the selected value for C.  The 
runoff coefficient can also be calculated for an area based on soil type and impervious 
percentage using the following formula: 
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 C = 0.90 u (% Impervious) + Cp u (1 - % Impervious) 
 
Where: Cp = Pervious Coefficient Runoff Value for the soil type (shown in  

Table 3-1 as Undisturbed Natural Terrain/Permanent Open Space,  
0% Impervious). Soil type can be determined from the soil type map 
provided in Appendix A. 

 
The values in Table 3-1 are typical for most urban areas.  However, if the basin contains rural 
or agricultural land use, parks, golf courses, or other types of nonurban land use that are 
expected to be permanent, the appropriate value should be selected based upon the soil and 
cover and approved by the local agency. 
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Intensity-Duration Design Chart - Template 

Directions for Application: 

(1) From precipitation maps determine 6 hr and 24 hr amounts 
for the selected frequency. These maps are included in the 
County Hydrology Manual (10, 50, and 100 yr maps included 
in the Design and Procedure Manual). 

(2) Adjust 6 hr precipitation (if necessary) so that it is within 

the range of 45% to 65% of the 24 hr precipitation (not 
applicaple to Desert) . 

(3) Plot 6 hr precipitation on the right side of the chart. 

(4) Draw a line through the point parallel to the plotted lines. 

(5) This line is the intensity-duration curve for the location 
being analyzed . 

Application Form: 

(a) Selected frequency _ . year 

(b) P6 = . in., P24 = 

(c) Adjusted P1,(2l = __ in. 

(d) tx = _ 

(e) I= _ 

min. 

in./hr. 

P5 = 
'P24 

. %(2) 

Note: This chart replaces the Intensity-Duration-Frequency 
curves used since 1965. 

I \54 ~ 2I{ 3 2tG 4 _ 4.5 5 ~ 5.5 ~ 6 P6 1 
Duration I I I I I I I I I 

5 2.63 3.95 5.27 6.5~ 7.90 9.22 10.54 11.86!13,17 14.49 15.81 
7 2.12 3.18 4.24 . 5.30 6.36 7.42 _8.48 I 9.54 10.60 11 .66 12.72 - 10 1.68 2.53 3.37 ~ 1 5.05 5.90 6.74 7.58 8.42 9.27 _)_QJ_l 

~ 

15 1.30 1.95 2.59 3.24 3.89 4.54 s .1h 5.84 6.49 7.13 7.78 
20 1.08 1.62 2.15 2.6~ti.23 3 .77 - 4.31 4.85 5.39 5.93 6.46 
25 0.93 1.40 1.87 2.33 2.80 3.27 3.73 4.20 4.67 5.13 5.60 
30 0.83 1.24 1.66 2.07 2.49 2.90 3.32 3.73 4.15 4.56 4.98 - 40 0.69 1.03 1.38 1.72 2.07 2.41 2.76 3.10 3.45 3.79 4.13 

~ -
50 0.60 0.90 1.19 1.49 1.79 2.09 2.39 2.69 2.98 3.28 3.58 
60 0.53 0.80 1.06 1.33 1.59 1.86 2.12 - 2.39 2.65 2.92 - 3.18 
90 0.41 0.61 0.82 1.024 1.23 1.4~ _1_:61.._ _!_,84 2.04_ ES 2.45 

120 0.34 0.51 0.68 0.85 . 1.02 1. 19 1.36 1.s3T1.10 1.87 2.04 
150 0.29 0.44 0.59 0. 73 0.88 1.03 1.18 1.32 1.47 1.62 1.76 
180 0.26_ _Q,39 0.52 0.65 0.78 0.91 _1.04 _1.1sT1.31__~ .44_ _1.57 

- -240 0.22 0.33 0.43 0.54 0.65 0.76 0.87 0.9n 1.08 1.19 1.30 
300 0.19 0.28 0.38 _0.~0.56 0.66 0.75 0.85 . 0.9~ 3 1.13 
360 0.17 0.25 0.33 0.42 0.50 0.58 0.67 0.75 0.84 0.92 -, .oo 
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Intensity-Duration Design Chart - Template 

Directions for Application: 

(1) From precipitation maps determine 6 hr and 24 hr amounts 
for the selected frequency. These maps are included in the 
County Hydrology Manual (10, 50, and 100 yr maps included 
in the Design and Procedure Manual). 

(2) Adjust 6 hr precipitation (if necessary) so that it is within 

the range of 45% to 65% of the 24 hr precipitation (not 
applicaple to Desert) . 

(3) Plot 6 hr precipitation on the right side of the chart. 

(4) Draw a line through the point parallel to the plotted lines. 

(5) This line is the intensity-duration curve for the location 
being analyzed . 

Application Form: 

(a) Selected frequency _ . year 

(b) P6 = . _ in., P24 = 

(c) Adjusted P1,(2l = __ in. 

(d) tx = _ 

(e) I= _ 

min. 

in./hr. 

P5 = 
- ' P24 

. %(2) 

Note: This chart replaces the Intensity-Duration-Frequency 
curves used since 1965. 

I \54 ~ 2I{ 3 2tG 4 _ 4.5 5 ~ 5.5 ~ 6 P6 1 
Duration I I I I I I I I I 

5 2.63 3.95 5.27 6.5~ 7.90 9.22 10.54 11.86!13,17 14.49 15.81 
7 2.12 3.18 4.24 . 5.30 6.36 7.42 _8.48 I 9.54 10.60 11 .66 12.72 - 10 1.68 2.53 3.37 ~ 1 5.05 5.90 6.74 7.58 8.42 9.27 _)_QJ_l 

~ 

15 1.30 1.95 2.59 3.24 3.89 4.54 s .1h 5.84 6.49 7.13 7.78 
20 1.08 1.62 2.15 2.6~ti.23 3 .77 - 4.31 4.85 5.39 5.93 6.46 
25 0.93 1.40 1.87 2.33 2.80 3.27 3.73 4.20 4.67 5.13 5.60 
30 0.83 1.24 1.66 2.07 2.49 2.90 3.32 3.73 4.15 4.56 4.98 - 40 0.69 1.03 1.38 1.72 2.07 2.41 2.76 3.10 3.45 3.79 4.13 

~ -
50 0.60 0.90 1.19 1.49 1.79 2.09 2.39 2.69 2.98 3.28 3.58 
60 0.53 0.80 1.06 1.33 1.59 1.86 2.12 - 2.39 2.65 2.92 - 3.18 
90 0.41 0.61 0.82 1.024 1.23 1.4~ _1_:61.._ _!_,84 2.04_ ES 2.45 

120 0.34 0.51 0.68 0.85 . 1.02 1. 19 1.36 1.s3T1.10 1.87 2.04 
150 0.29 0.44 0.59 0. 73 0.88 1.03 1.18 1.32 1.47 1.62 1.76 
180 0.26_ _Q,39 0.52 0.65 0.78 0.91 _1.04 _1.1sT1.31__~ .44_ _1.57 

- -240 0.22 0.33 0.43 0.54 0.65 0.76 0.87 0.9n 1.08 1.19 1.30 
300 0.19 0.28 0.38 _0.~0.56 0.66 0.75 0.85 . 0.9~ 3 1.13 
360 0.17 0.25 0.33 0.42 0.50 0.58 0.67 0.75 0.84 0.92 -, .oo 
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Attachment 6 
Geotechnical and Groundwater 

Investigation Report 
Attach project’s geotechnical and groundwater investigation report. Refer to Appendix C.4 

to determine the reporting requirements. 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition

Project Name: AVA Pacific Beach

SD.J 
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��� 3XUSRVH�DQG�6FRSH�RI�:RUN������������������������������������������������������������������������������������������������ 
��� 6LWH�/RFDWLRQ��([LVWLQJ�&RQGLWLRQV�DQG�6LWH�+LVWRU\���������������������������������������������������������� 
��� 3URSRVHG�,PSURYHPHQWV������������������������������������������������������������������������������������������������������ 
��� )LHOG�([SORUDWLRQ����������������������������������������������������������������������������������������������������������������� 
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���� *HRORJLFDO�6HWWLQJ�DQG�(DUWK�8QLWV������������������������������������������������������������������������������������� 
���� *HRWHFKQLFDO�6RLO�&KDUDFWHULVWLFV��������������������������������������������������������������������������������������� 
��� *URXQGZDWHU������������������������������������������������������������������������������������������������������������������������ 
��� 3HUFRODWLRQ�7HVWLQJ�DQG�,QILOWUDWLRQ�)HDVLELOLW\������������������������������������������������������������������� 
��� 5HJLRQDO�)DXOWLQJ�DQG�6HLVPLFLW\��������������������������������������������������������������������������������������� 
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���� 9HKLFXODU�3&&�3DYHPHQWV������������������������������������������������������������������������������������������������� 
���� *URXQGZDWHU����������������������������������������������������������������������������������������������������������������������� 
���� ,QILOWUDWLRQ�6\VWHPV������������������������������������������������������������������������������������������������������������� 
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���� 3XUSRVH�DQG�6FRSH�RI�:RUN�

10*� *HRWHFKQLFDO�� ,QF�� �10*�� KDV� SHUIRUPHG� D� JHRWHFKQLFDO� VXEVXUIDFH� LQYHVWLJDWLRQ� DQG�
SUHSDUHG� WKLV� JHRWHFKQLFDO� UHSRUW� IRU� WKH� SURSRVHG� H[SDQVLRQ� RI� WKH� H[LVWLQJ� DSDUWPHQW�
GHYHORSPHQW��7KH�SXUSRVH�RI�RXU�VWXG\�ZDV�WR�HYDOXDWH�WKH�JHRWHFKQLFDO�VLWH�FRQGLWLRQV�LQ�OLJKW�RI�
WKH�SURSRVHG�JUDGLQJ�DQG�LPSURYHPHQWV�LQ�RUGHU�WR�SURYLGH�JHRWHFKQLFDO�UHFRPPHQGDWLRQV�IRU�WKH�
SURMHFW�GHVLJQ��JUDGLQJ�DQG�FRQVWUXFWLRQ���

2XU�VFRSH�RI�ZRUN�ZDV�DV�IROORZV��

x $FTXLVLWLRQ�DQG�UHYLHZ�RI�DYDLODEOH�JHRORJLF�DQG�JHRWHFKQLFDO�PDSV��DQG�GDWD�IRU�WKH�VXEMHFW
VLWH�DQG�VXUURXQGLQJ�DUHD��$�OLVW�RI�UHIHUHQFHV�LV�LQFOXGHG�LQ�$SSHQGL[�$�

x 5HYLHZ�RI�KLVWRULF�VDWHOOLWH�DHULDO�SKRWRJUDSKV�GDWLQJ�EDFN�WR������

x 1RWLILFDWLRQ�DQG�FRRUGLQDWLRQ�ZLWK�'LJ�$OHUW�DQG�RQVLWH�UHSUHVHQWDWLYHV�WR�LGHQWLI\�DQG�ORFDWH
H[LVWLQJ�XQGHUJURXQG�XWLOLWLHV�

x $FTXLVLWLRQ�RI�D�ZHOO�H[SORUDWRU\�ERULQJ�SHUPLW�WKURXJK�WKH�&RXQW\�RI�6DQ�'LHJR�

x ([FDYDWLRQ��VDPSOLQJ�DQG�YLVXDO�ORJJLQJ�RI�VL[�KROORZ�VWHP�DXJHU�ERULQJV��UDQJLQJ�LQ�GHSWK
IURP���WR������IHHW�EHORZ�JURXQG�VXUIDFH��EJV���7KH�DSSUR[LPDWH�ORFDWLRQV�RI�WKH�H[SORUDWRU\
ERULQJV�DUH�GHSLFWHG�RQ�WKH�%RULQJ�/RFDWLRQ�0DS��3ODWH����DQG�WKH�JHRWHFKQLFDO�ERULQJ�ORJV
DUH�LQFOXGHG�LQ�$SSHQGL[�%�

x 3HUFRODWLRQ�WHVWLQJ�LQ�WKUHH�RI�WKH�KROORZ�VWHP�DXJHU�ERULQJV�UDQJLQJ�LQ�GHSWK�IURP���WR���
IHHW� EJV� WR� HYDOXDWH� LQILOWUDWLRQ� SRWHQWLDO� DW� WKH� VLWH�� 3HUFRODWLRQ� WHVW� GDWD� LV� SURYLGHG� LQ
$SSHQGL[�(�

x $QDO\WLFDO� WHVWLQJ�RI� WKH�GUXPPHG�RQVLWH� VRLOV�SULRU� WR� WUDQVSRUW� WR�DQ�RIIVLWH�GLVSRVDO� VLWH�
/DERUDWRU\�WHVW�UHVXOWV�DUH�LQFOXGHG�LQ�$SSHQGL[�&�

x /DERUDWRU\�WHVWLQJ�RI�VHOHFWHG�VRLO�VDPSOHV��LQFOXGLQJ�LQ�VLWX�PRLVWXUH�DQG�GHQVLW\��GLUHFW�VKHDU�
FRQVROLGDWLRQ�DQG�FROODSVH�SRWHQWLDO��PD[LPXP�GU\�GHQVLW\�DQG�RSWLPXP�PRLVWXUH�FRQWHQW�
JUDLQ�VL]H�GLVWULEXWLRQ��$WWHUEHUJ�OLPLWV��DQG�K\GURPHWHU��&RUURVLRQ�HYDOXDWLRQ��S+��UHVLVWLYLW\�
VXOIDWH�DQG�FKORULGH�FRQWHQW��ZHUH�SHUIRUPHG�E\�DQ�RXWVLGH�ODERUDWRU\��/DERUDWRU\�WHVW�UHVXOWV�
LQFOXGLQJ�WKH�FRUURVLRQ�HYDOXDWLRQ��DUH�LQFOXGHG�LQ�$SSHQGL[�&�

x (YDOXDWLRQ� RI� IDXOWLQJ�� VHLVPLFLW\� DQG� VHWWOHPHQW� LQ� DFFRUGDQFH� ZLWK� WKH� ����� &DOLIRUQLD
%XLOGLQJ�&RGH��&%&��

x *HRWHFKQLFDO� HYDOXDWLRQ� DQG� DQDO\VLV� RI� WKH� FRPSLOHG� GDWD� ZLWK� UHVSHFW� WR� WKH� SURSRVHG
LPSURYHPHQWV� DQG� VRLO� HQJLQHHULQJ� SDUDPHWHUV� IRU� GHVLJQ� RI� IRXQGDWLRQV�� VODEV�� UHWDLQLQJ
VWUXFWXUHV�DQG�SDYHPHQW�LPSURYHPHQWV�

x 3UHSDUDWLRQ�RI�WKLV�UHSRUW��LQFOXGLQJ�RXU�ILQGLQJV��FRQFOXVLRQV��DQG�UHFRPPHQGDWLRQV�IRU�WKH
VXEMHFW�SURMHFW�
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���� 6LWH�/RFDWLRQ��([LVWLQJ�&RQGLWLRQV�DQG�6LWH�+LVWRU\�

7KH�VXEMHFW�VLWH�LV�DQ�H[LVWLQJ�DSDUWPHQW�FRPSOH[�ORFDWHG�DW������,QJUDKDP�6WUHHW�LQ�WKH�3DFLILF�
%HDFK� QHLJKERUKRRG� LQ� WKH� FLW\� RI� 6DQ� 'LHJR�� &DOLIRUQLD� �)LJXUH� ���� 7KH� VLWH� LV� ERXQGHG� E\�
,QJUDKDP�6WUHHW�RQ�WKH�ZHVW��)RUWXQD�6WUHHW�RQ�WKH�QRUWK��-HZHOO�6WUHHW�RQ�WKH�HDVW��DQG�/D�3OD\D�
$YHQXH�RQ�WKH�VRXWK���7KH�VLWH�FRQVLVWV�RI�VHYHUDO�ODUJH��RFFXSLHG�DSDUWPHQW�EXLOGLQJV�VXUURXQGHG�
E\�DW�JUDGH�VXUIDFH�SDUNLQJ��D�UHFUHDWLRQ�VLWH�DQG�D�SDUWLDOO\�VXEWHUUDQHDQ�SDUNLQJ�VWUXFWXUH�ZLWK�
WHQQLV�FRXUWV�DWRS�WKH�VWUXFWXUH��7KH�SHULPHWHU�RI�WKH�VLWH�FRQVLVWV�RI�SXEOLF�VLGHZDONV��ODQGVFDSH�
LPSURYHPHQWV� DQG� SDYHG� URDGZD\V�� $� VPDOO� VWULQJ� RI� VLQJOH�IDPLO\� KRPHV� LV� ORFDWHG� DORQJ�
,QJUDKDP�6WUHHW�QHDU�WKH�LQWHUVHFWLRQ�RI�)RUWXQD�$YHQXH��DQG�D�WKUHH�OHYHO�DSDUWPHQW�EXLOGLQJ�LV�
ORFDWHG�DW�WKH�LQWHUVHFWLRQ�RI�,QJUDKDP�6WUHHW�DQG�/D�3OD\D�$YHQXH���

%DVHG�RQ�RXU�UHYLHZ�RI�DYDLODEOH�DHULDO�SKRWRJUDSKV��UHSRUWV��DQG�RXU�SULRU�ZRUN�DW�WKH�VLWH��WKH�
KLVWRU\�RI�WKH�VLWH�LV�DV�IROORZV��

x ,Q������� WKH� VLWH�RULJLQDOO\�FRQVLVWHG�RI�EDUUDFNV�DQG�RU� URZ�KRXVLQJ��SUHVXPDEO\� IRU� ORFDO
PLOLWDU\�SHUVRQQHO�

x %HWZHHQ������DQG�������WKH�VWUXFWXUHV�KDG�EHHQ�GHPROLVKHG�OHDYLQJ�RQO\�FRQFUHWH�VODEV�ZLWK
H[WHULRU�ZDONZD\V�DQG�PDWXUH�WUHHV�

x %HWZHHQ������DQG�������PRVW�RI�WKH�VLWH�KDG�EHHQ�FRQVWUXFWHG�WR�LWV�FXUUHQW�FRQGLWLRQ��ZLWK
DHVWKHWLF�LPSURYHPHQWV�PDGH�RYHU�WKH�ODVW�VHYHUDO�\HDUV�

x $OVR��EHWZHHQ������DQG�������D�IXHO�VWDWLRQ�KDG�EHHQ�FRQVWUXFWHG�DW�WKH�FRUQHU�RI�,QJUDKDP
6WUHHW�DQG�/D�3OD\D�$YHQXH��7KLV�VWDWLRQ�ZDV�GHPROLVKHG�LQ������DQG�UHSODFHG�ZLWK�D�WKUHH�
OHYHO�DSDUWPHQW�EXLOGLQJ�

���� 3URSRVHG�,PSURYHPHQWV�

%DVHG�RQ�UHYLHZ�RI�WKH�VLWH�SODQ�SUHSDUHG�E\�/RZQH\�$UFKLWHFWXUH��UHFHLYHG�E\�10*�RQ�$SULO����
������WKH�SURSRVHG�LPSURYHPHQWV�ZLOO�FRQVLVW�RI�WKUHH�QHZ�UHVLGHQWLDO�VWUXFWXUHV�UDQJLQJ�IURP���
WR���VWRULHV�ZLWK�URRIWRS�FRXUW\DUGV��WZR�QHZ���WR���OHYHO�SDUNLQJ�VWUXFWXUHV�DQG�RQH�VXUIDFH�SDUNLQJ�
ORW�ZLWKLQ�WKH�H[LVWLQJ�DSDUWPHQW�FRPPXQLW\���7KHVH�LPSURYHPHQWV�ZLOO�FUHDWH�����QHZ�DSDUWPHQW�
XQLWV������QHZ�SDUNLQJ�VSDFHV�DQG�HOHFWULF�YHKLFOH��(9��FKDUJLQJ�VWDWLRQV���7KH�SURSRVHG�SURMHFW�
ZLOO� LQFOXGH�GHPROLWLRQ�RI� WKH� H[LVWLQJ�SDUWLDOO\� VXEWHUUDQHDQ�SDUNLQJ� VWUXFWXUH� DQG� WKH� VXUIDFH�
SDUNLQJ�DUHDV�ORFDWHG�VRXWK�RI�-HZHO�6WUHHW��DQG�VRXWKZHVW�RI�-HZHO�6WUHHW�DQG�3OD\D�$YHQXH��
%DVHG� RQ� UHYLHZ� RI� WKH� ³'0$�([KLELW´� SUHSDUHG� E\�.LPOH\�+RUQ� GDWHG�0DUFK� ���� �����ZH�
XQGHUVWDQG�VWRUP�ZDWHU� LQILOWUDWLRQ�DW� WKH�VLWH�ZLOO�FRQVLVW�RI�RQH�XQGHUJURXQG�DQG�IRXU�VXUIDFH�
OHYHO�ELRUHWHQWLRQ�VZDOHV�RQ�WKH�RUGHU�RI���WR����IHHW�GHHS����

���� )LHOG�([SORUDWLRQ�

$�VXEVXUIDFH�H[SORUDWLRQ�ZDV�FRQGXFWHG�RQ�6HSWHPEHU���DQG����������([SORUDWLRQ�FRQVLVWHG�RI�
H[FDYDWLRQ��YLVXDO�ORJJLQJ�DQG�VDPSOLQJ�RI�VL[�KROORZ�VWHP�DXJHU�ERULQJV��+���WKURXJK�+���DQG�
3���WKURXJK�3����GULOOHG�WR�GHSWKV�RI�����WR������IHHW�EJV��%RULQJV�3���WKURXJK�3���ZHUH�XVHG�WR
HYDOXDWH� WKH� IHDVLELOLW\� RI� VWRUP�ZDWHU� LQILOWUDWLRQ� DW� WKH� VXEMHFW� VLWH�� 7KH� DSSUR[LPDWH� ERULQJ
ORFDWLRQV�DUH�GHSLFWHG�RQ�3ODWH���DQG�WKH�JHRWHFKQLFDO�ORJV�DUH�LQFOXGHG�LQ�$SSHQGL[�%�
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7KH�ERULQJ�ORFDWLRQV�ZHUH�VWDNHG�DQG�FOHDUHG�ZLWK�'LJ�$OHUW��7KH�KROORZ�VWHP�DXJHU�ERULQJV�ZHUH�
JHRWHFKQLFDOO\� ORJJHG� DQG� VDPSOHG� WR� WKHLU� WRWDO� GHSWKV�� 6DPSOLQJ� RI� WKH� ERULQJV� LQFOXGHG�
FROOHFWLRQ�RI�GULYH�VDPSOHV�XVLQJ�WKH�PRGLILHG�&DOLIRUQLD�ULQJ�VDPSOHU�DQG�EXON�VDPSOHV��'ULYH�
VDPSOHV�ZHUH�REWDLQHG�IURP�WKH�H[SORUDWRU\�ERULQJV�ZLWK�D�����LQFK�LQVLGH�GLDPHWHU��VSOLW�EDUUHO�
VDPSOHU��7KH�VDPSOHU�ZDV�GULYHQ�ZLWK�D�����SRXQG�DXWRPDWLF�WULS�VDIHW\�KDPPHU��IUHH�IDOOLQJ����
LQFKHV�� 7KH� EXON� DQG� GULYH� VDPSOHV�ZHUH� XVHG� WR� DVVHVV� VRLO� W\SHV� EHQHDWK� WKH� VLWH�� WR� REWDLQ�
UHODWLYHO\�XQGLVWXUEHG�VDPSOHV�IRU�ODERUDWRU\�WHVWLQJ��DQG�WR�REWDLQ�D�PHDVXUH�RI�UHVLVWDQFH�RI�WKH�
VRLO� WR�SHQHWUDWLRQ��UHFRUGHG�DV�EORZV�SHU�IRRW�RQ� WKH�JHRWHFKQLFDO�ERULQJ� ORJV��� ,Q�DFFRUGDQFH�
ZLWK�ZHOO�ERULQJ�SHUPLW�UHTXLUHPHQWV�RI�WKH�&RXQW\�RI�6DQ�'LHJR��WKH�ERULQJV�GHHSHU�WKDQ����IHHW�
EJV�ZHUH�EDFNILOOHG�ZLWK�FRQFUHWH�JURXW�DQG�WKH�H[FHVV�VRLOV�ZHUH�GUXPPHG�DQG�GLVSRVHG�RI�RIIVLWH��

3HUFRODWLRQ� WHVWLQJ�ZDV�SHUIRUPHG� LQ� WKUHH�ERULQJV��3��� WKURXJK�3����RQ�6HSWHPEHU��������� LQ�
JHQHUDO�FRQIRUPDQFH�ZLWK�WKH������&LW\�RI�6DQ�'LHJR�6WRUP�:DWHU�6WDQGDUGV��

���� /DERUDWRU\�7HVWLQJ�

/DERUDWRU\�WHVWV�SHUIRUPHG�RQ�UHSUHVHQWDWLYH�VDPSOHV�LQFOXGHG��

x 0RLVWXUH�FRQWHQW�DQG�GU\�GHQVLW\�
x *UDLQ�VL]H�GLVWULEXWLRQ��VLHYH��
x &RQVROLGDWLRQ�
x 'LUHFW�6KHDU�
x ([SDQVLRQ�,QGH[�
x 0D[LPXP�'HQVLW\��DQG
x &RUURVLYLW\�

/DERUDWRU\�WHVWV�ZHUH�FRQGXFWHG�LQ�JHQHUDO�FRQIRUPDQFH�ZLWK�DSSOLFDEOH�$670�WHVW�VWDQGDUGV��
/DERUDWRU\�WHVW�UHVXOWV�DUH�SUHVHQWHG�LQ�$SSHQGL[�&��H[FHSW�IRU�LQ�VLWX�PRLVWXUH�DQG�GU\�GHQVLW\�
UHVXOWV�ZKLFK�DUH� LQFOXGHG�RQ� WKH�JHRWHFKQLFDO�ERULQJ� ORJV��$SSHQGL[�%���$QDO\WLFDO� WHVWLQJ�RI�
ERULQJ�VSRLOV�ZDV�SHUIRUPHG�E\�DQ�RXWVLGH�ODERUDWRU\�SULRU�WR�GLVSRVDO��7KH�DQDO\WLFDO�WHVW�UHVXOWV�
DUH�LQFOXGHG�LQ�$SSHQGL[�&��

/ 
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���� *(27(&+1,&$/�),1',1*6�

����� *HRORJLFDO�6HWWLQJ�DQG�(DUWK�8QLWV�

7KH�VLWH�LV�ORFDWHG�ZLWKLQ�WKH�3HQLQVXODU�5DQJH�JHRPRUSKLF�SURYLQFH�RI�VRXWKHUQ�&DOLIRUQLD�DQG�LV�
XQGHUODLQ� E\� WKH� 3OHLVWRFHQH�DJH� %D\� 3RLQW� )RUPDWLRQ� �)LJXUH� ���� 7KLV� IRUPDWLRQ� FRQVLVWV� RI�
PDULQH�DQG�QRQPDULQH��SRRUO\�FRQVROLGDWHG��ILQH�DQG�PHGLXP�JUDLQHG��SDOH�EURZQ�IRVVLOLIHURXV�
VDQGVWRQH��.HQQHG\���������7KLV�XQLW� LQFOXGHV�PDULQH� WHUUDFH�GHSRVLWV��YDOOH\�ILOO�GHSRVLWV�DQG�
ORFDOO\� ULYHU� WHUUDFH�GHSRVLWV��/DWHU�PDSSLQJ�E\� WKH�6WDWH� VKRZV� WKH� VLWH� DV�XQGHUODLQ�E\�ROGHU�
SDUDOLF� GHSRVLWV� �.HQQHG\� DQG� 7DQ�� ������ FRQVLVWLQJ� RI� SRRUO\� VRUWHG��PRGHUDWHO\� SHUPHDEOH��
UHGGLVK�EURZQ� ILQH� WR� PHGLXP� JUDLQHG� IRVVLOLIHURXV� VDQG� DQG� VLOW\� VDQG�� ZKLFK� LV� HVVHQWLDOO\�
FKURQR�VWUDWLJUDSKLFDOO\�HTXLYDOHQW�WR�WKH�%D\�3RLQW�)RUPDWLRQ��7KH�VLWH�LV�ORFDWHG�LQ�&LW\�RI�6DQ�
'LHJR�*HRORJLF�+D]DUG�&DWHJRU\����DV�VKRZQ�RQ�)LJXUH����

%DVHG�RQ�RXU�VXEVXUIDFH�H[SORUDWLRQ��WKHUH�LV�XS�WR���IHHW�RI�H[LVWLQJ�DUWLILFLDO�ILOO��0DS�6\PERO��
$IX��XQGHUO\LQJ�WKH�SURSRVHG�SDUNLQJ�VWUXFWXUH�DQG�VXUIDFH�SDUNLQJ�ORW�LQ�WKH�VRXWKZHVW�SRUWLRQ�
RI�WKH�VXEMHFW�VLWH��7KH�ILOO�JHQHUDOO\�FRQVLVWV�RI�VLOW\�VDQG�ZLWK�FREEOHV��ZKLFK�ZDV�OLNHO\�SODFHG�
GXULQJ�WKH�RULJLQDO�JUDGLQJ�RI�WKH�VLWH��2XU�UHTXHVW�IRU�DYDLODEOH�JHRWHFKQLFDO�UHSRUWV�UHODWHG�WR�WKH�
VLWH� WKURXJK� WKH� &LW\� DQG� &RXQW\� RI� 6DQ� 'LHJR� KDV� QRW� UHVXOWHG� LQ� ORFDWLQJ� WKH� DV�JUDGHG�
JHRWHFKQLFDO�UHSRUW�V��GRFXPHQWLQJ�WKH�FRPSDFWLRQ�RI�ILOO�PDWHULDOV�DW�WKH�VLWH���

7KH�PDMRULW\�RI�WKH�VLWH�LV�GLUHFWO\�XQGHUODLQ�E\�WKH�%D\�3RLQW�)RUPDWLRQ��0DS�6\PERO��4ES���
7KH�IRUPDWLRQ�JHQHUDOO\�FRQVLVWV�RI�VWURQJ�EURZQ�WR�SDOH�\HOORZLVK�JUD\�EURZQ�ILQH�VDQG�ZLWK�
WUDFH�VLOW�LQ�WKH�XSSHU�ILYH�IHHW��7KH�VDQG�LV�PHGLXP�GHQVH�WR�KDUG��GDPS�WR�VDWXUDWHG��DQG�LV�ORFDOO\�
PLFDFHRXV� DQG� IRVVLOLIHURXV�� ZLWK� VRPH� JUDYHO� OHQVHV�� 5RXQGHG� JUDYHO� DQG� FREEOHV� ZHUH� DOVR�
ORFDOO\�HQFRXQWHUHG���

����� *HRWHFKQLFDO�6RLO�&KDUDFWHULVWLFV�

7KH� IROORZLQJ� LQFOXGHV� D� VXPPDU\� RI� WKH� VXEVXUIDFH� JHRWHFKQLFDO� FRQGLWLRQV� EDVHG� RQ� WKH�
ODERUDWRU\�WHVW�UHVXOWV�SHUIRUPHG�RQ�FROOHFWHG�VDPSOHV�GXULQJ�WKLV�LQYHVWLJDWLRQ��

6RLO�3URSHUWLHV��*UDLQ�VL]H�GLVWULEXWLRQ�WHVWV�ZHUH�FRQGXFWHG�RQ�WZR�VDPSOHV�LQ�WKH�XSSHU���IHHW��
7KH� WZR� VDPSOHV� KDYH� ILQHV� FRQWHQWV� �SDVVLQJ� 1R�� ���� VLHYH�� RI� ��� DQG� ��� SHUFHQW� �86&6�
&ODVVLILFDWLRQ� RI� 60��� ,Q� JHQHUDO�� WKH� VRLOV� HQFRXQWHUHG� GXULQJ� RXU� OLPLWHG� H[SORUDWLRQ� ZHUH�
FODVVLILHG�DV�SRRUO\�JUDGHG�VDQGV�WR�VLOW\�VDQGV��86&6�&ODVVLILFDWLRQ�RI�63�DQG�60���

0D[LPXP�'U\�'HQVLW\�DQG�2SWLPXP�0RLVWXUH�&RQWHQW��7ZR�VDPSOHV�IURP�WKH�XSSHU���IHHW�
ZHUH�WHVWHG�IRU�PD[LPXP�GHQVLW\�DQG�RSWLPXP�PRLVWXUH�FRQWHQW��7KH�WHVWLQJ�LQGLFDWHV� WKDW� WKH�
VRLOV�KDYH�PD[LPXP�GU\�GHQVLWLHV�RI�������DQG�������SRXQGV�SHU�FXELF� IRRW� �SFI�� DW�RSWLPXP�
PRLVWXUH�FRQWHQWV�RI�����DQG�����SHUFHQW��UHVSHFWLYHO\���

([SDQVLRQ� 3RWHQWLDO�� $� VRLO� VDPSOH� FROOHFWHG� IURP� WKH� XSSHU� �� IHHW� LQGLFDWHG� �YHU\� ORZ��
H[SDQVLRQ�SRWHQWLDO�ZLWK�DQ�H[SDQVLRQ�LQGH[�RI�����

&RQVROLGDWLRQ��&RQVROLGDWLRQ�WHVWV�ZHUH�SHUIRUPHG�RQ�ILYH�UHODWLYHO\�XQGLVWXUEHG�VDPSOHV�IURP�
WKH�XSSHU����IHHW��2YHUDOO�FRQVROLGDWLRQV�UDQJHG�IURP�DSSUR[LPDWHO\���WR���SHUFHQW���
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'LUHFW�6KHDU��'LUHFW�VKHDU�WHVWLQJ�ZDV�SHUIRUPHG�RQ�IRXU�VDPSOHV�IURP�WKH�XSSHU�����IHHW��

7KH�UHVXOWV�RI�WKH�WHVWLQJ�RQ�WKH�WZR�UHODWLYHO\�XQGLVWXUEHG�VDPSOHV�LQGLFDWH�XOWLPDWH�IULFWLRQ�DQJOHV�
RI����DQG����GHJUHHV�ZLWK�]HUR�FRKHVLRQ��3HDN�YDOXHV�IRU�WKH�VDPH�VDPSOHV�VKRZHG�IULFWLRQ�DQJOHV�
RI����DQG����GHJUHHV�ZLWK�]HUR�FRKHVLRQ��

'LUHFW� VKHDU� WHVWLQJ�RQ� WZR� UHPROGHG� VDPSOHV� FRPSDFWHG� WR� DSSUR[LPDWHO\����SHUFHQW� UHODWLYH�
FRPSDFWLRQ�LQGLFDWHG�XOWLPDWH�IULFWLRQ�DQJOHV�RI����DQG����GHJUHHV�ZLWK�]HUR�FRKHVLRQ��3HDN�YDOXHV�
IRU�WKH�VDPH�VDPSOHV�VKRZHG�IULFWLRQ�DQJOHV�RI����DQG����GHJUHHV�DW�FRKHVLRQV�RI�����DQG�����SVI��
UHVSHFWLYHO\��

&RUURVLYLW\�� 7ZR� VDPSOHV� IURP� WKH� XSSHU� �� IHHW� ZHUH� DOVR� WHVWHG� IRU� VROXEOH� VXOIDWH� DQG�
FRUURVLYLW\��7KH�VROXEOH�VXOIDWH�H[SRVXUH�RI�WKH�VDPSOHV�DUH�FODVVLILHG�DV��6���SHU�7DEOH����������
RI�$&,���������&RUURVLRQ�WHVWLQJ�LQGLFDWHV�WKH�VDPSOHV�DUH�ERWK�PRGHUDWHO\�FRUURVLYH�WR�IHUURXV�
PHWDOV���

���� *URXQGZDWHU�

*URXQGZDWHU�ZDV�HQFRXQWHUHG�GXULQJ�RXU�LQYHVWLJDWLRQ�LQ�%RULQJV�+���DQG�+���DW����DQG������IHHW�
EHORZ�H[LVWLQJ�JURXQG�VXUIDFH�� UHVSHFWLYHO\��7KH�GHSWK�RI� WKH�JURXQGZDWHU�JHQHUDOO\�FRLQFLGHV�
ZLWK�VHD�OHYHO�HOHYDWLRQV��:H�DQWLFLSDWH�WKDW�WKH�JURXQGZDWHU�PD\�IOXFWXDWH�RQ�WKH�RUGHU�RI���WR���
IHHW�GXH�WLGDO�LQIOXHQFHV��*URXQGZDWHU�PRQLWRULQJ�DW�DQ�DGMDFHQW�VLWH�EHWZHHQ�$XJXVW������DQG�
-XO\������VKRZV�WKDW�JURXQGZDWHU�QHDU�WKH�VLWH�UDQJHG�IURP�DSSUR[LPDWHO\����WR����IHHW�EJV�LQ�WKH�
����V��856����������

���� 3HUFRODWLRQ�7HVWLQJ�DQG�,QILOWUDWLRQ�)HDVLELOLW\�

3HUFRODWLRQ�WHVWLQJ�ZDV�SHUIRUPHG�RQVLWH�RQ�6HSWHPEHU����������LQ�JHQHUDO�DFFRUGDQFH�ZLWK�WKH�
����� &LW\� RI� 6DQ� 'LHJR� 6WRUP� :DWHU� 6WDQGDUGV�� $� FRS\� RI� WKH� )XOO� ,QILOWUDWLRQ� )HDVLELOLW\�
6FUHHQLQJ� &ULWHULD� �:RUNVKHHW� &������ )RUP� ,��%�� LV� LQFOXGHG� LQ� $SSHQGL[� (�� 7KH� %RUHKROH�
3HUFRODWLRQ�7HVW�0HWKRG�IRU�6DQG\�6RLOV�ZDV�XWLOL]HG��DV�GHVFULEHG�E\�WKH�WHFKQLFDO�JXLGHOLQHV��IRU�
%RULQJV�3���WKURXJK�3����ZKLFK�ZHUH�GULOOHG�WR�GHSWKV�RI���WR����IHHW��VHH�3ODWH���IRU�ORFDWLRQV���
$OO�WKUHH�ERULQJV�SDVVHG�WKH�6DQG\�6RLO�&ULWHULD�DQG�ZHUH�WHVWHG�E\�WKH�6DQG\�6RLO�0HWKRG��$����
LQFK�GLDPHWHU�SHUIRUDWHG�SLSH�ZDV�LQVWDOOHG�LQ�WKH�ERULQJV�DQG�EDFNILOOHG�ZLWK�����LQFK�JUDYHO��WR�
SUHYHQW�WKH�ERULQJV�IURP�FDYLQJ�GXULQJ�SHUFRODWLRQ�WHVWLQJ��

7KH� ILUVW����PLQXWHV�ZHUH�XVHG� WR�FRQILUP� WKH� VDQG\�VRLO� FULWHULD�DSSOLHG� IRU� WKH� VLWH�� DIWHU� WKH�
UHTXLUHG�SUH�VRDNLQJ�SHULRGV��7KH�ILQDO�PHDVXUHPHQWV�DW�WKH�HQG�RI�WKH�WHVWLQJ�SHULRG�ZHUH�XVHG�WR�
FDOFXODWH�WKH�WHVWHG�LQILOWUDWLRQ�UDWH��7KH�ILHOG�WHVW�GDWD�VKHHWV�DUH�SURYLGHG�LQ�$SSHQGL[�(��

,QILOWUDWLRQ�UDWHV�ZHUH�FDOFXODWHG�EDVHG�RQ�WKH�UHVXOWV�RI�WKH�ILQDO�PHDVXUHPHQW�GXULQJ�WKH�WHVWLQJ�
SHULRG�XVLQJ�WKH�3RUFKHW�0HWKRG��,QYHUVH�%RUHKROH�0HWKRG��DV�RXWOLQHG�E\�WKH�FLW\�VWDQGDUG��7KH�
SHUFRODWLRQ�WHVW�UHVXOWV�DUH�VXPPDUL]HG�EHORZ��7KH�UDWHV�SURYLGHG�EHORZ�GR�QRW�LQFOXGH�IDFWRU�RI�
VDIHW\�� �7KH� IDFWRU�RI� VDIHW\� IRU� WKH� ILQDO�GHVLJQ�RI� WKH�:403�LQILOWUDWLRQ�V\VWHPV� IRU� WKH� VLWH�
VKRXOG�EH�EDVHG�RQ�VXLWDELOLW\�DQG�GHVLJQ�DVVHVVPHQWV��DV�GLVFXVVHG�LQ�:RUNVKHHW�'����)RUP�,���
�FRS\� LQFOXGHG� LQ� $SSHQGL[� (��� � $� PLQLPXP� IDFWRU�RI�VDIHW\� RI� �� VKRXOG� EH� DSSOLHG� WR� WKH�
LQILOWUDWLRQ�UDWHV�SUHVHQWHG�EHORZ��
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3(5&2/$7,21�7(67�5(68/76�
Boring No. Total Depth 

(feet) 
Percolation Rate 

(in./hr.) 
Tested Infiltration 

Rate (in./hr.) 
3�� ��� ������ �����
3�� �� ������ ����
3�� ��� ������ ����

���� 5HJLRQDO�)DXOWLQJ�DQG�6HLVPLFLW\�

5HJLRQDO�)DXOWV��7KH�VLWH�LV�QRW�ORFDWHG�LQ�D�PDSSHG�IDXOW�UXSWXUH�KD]DUG�]RQH�DV�GHILQHG�E\�WKH�
$OTXLVW�3ULROR�6SHFLDO�6WXGLHV�=RQHV�$FW� �&*6�������� DQG�QR�HYLGHQFH�RI� DFWLYH� IDXOWLQJ�ZDV�
REVHUYHG�GXULQJ�RXW�VLWH�H[SORUDWLRQ��$OVR��EDVHG�RQ�PDSSLQJ�E\�WKH�6WDWH��&*6�������DQG��������
DQG�WKH�&LW\�RI�6DQ�'LHJR���������WKHUH�DUH�QR�DFWLYH�IDXOWV�PDSSHG�DW�WKH�VLWH��)LJXUHV���DQG�����
7KHUHIRUH��WKH�SRWHQWLDO�IRU�SULPDU\�JURXQG�UXSWXUH�LV�FRQVLGHUHG�VOLJKW�WR�QLO�DW�WKH�VLWH��

6HLVPLFLW\��3URSHUWLHV� LQ�VRXWKHUQ�&DOLIRUQLD�DUH� VXEMHFW� WR�VHLVPLF�KD]DUGV�RI�YDU\LQJ�GHJUHHV�
GHSHQGLQJ�XSRQ�WKH�SUR[LPLW\��GHJUHH�RI�DFWLYLW\��DQG�FDSDELOLW\�RI�QHDUE\�IDXOWV��7KHVH�KD]DUGV�
FDQ�EH�SULPDU\��L�H���GLUHFWO\�UHODWHG�WR�WKH�HQHUJ\�UHOHDVH�RI�DQ�HDUWKTXDNH�VXFK�DV�VXUIDFH�UXSWXUH�
DQG�JURXQG�VKDNLQJ��RU�VHFRQGDU\��L�H���UHODWHG�WR�WKH�HIIHFW�RI�HDUWKTXDNH�HQHUJ\�RQ�WKH�SK\VLFDO�
ZRUOG��ZKLFK�FDQ�FDXVH�SKHQRPHQD�VXFK�DV�OLTXHIDFWLRQ�DQG�JURXQG�OXUFKLQJ���6LQFH�WKHUH�DUH�QR�
DFWLYH� IDXOWV� DW� WKH� VLWH�� WKH� SRWHQWLDO� IRU� SULPDU\� JURXQG� UXSWXUH� LV� FRQVLGHUHG� YHU\� ORZ�� 7KH�
SULPDU\�VHLVPLF�KD]DUG�IRU�WKLV�VLWH�LV�JURXQG�VKDNLQJ�GXH�WR�D�IXWXUH�HDUWKTXDNH�RQ�RQH�RI�WKH�
PDMRU� UHJLRQDO� DFWLYH� IDXOWV� OLVWHG� EHORZ�� 8VLQJ� WKH� 86*6� GHDJJUHJDWLRQ� FRPSXWHU� SURJUDP�
�86*6��������DQG�WKH�VLWH�FRRUGLQDWHV�RI���������GHJUHHV�QRUWK�ODWLWXGH�DQG����������GHJUHHV�
ZHVW�ORQJLWXGH��WKH�FORVHVW�DFWLYH�IDXOWV�WR�WKH�VLWH�DUH�WKH�5RVH�&DQ\RQ�)DXOW�DSSUR[LPDWHO\�����
NLORPHWHUV�HDVW�RI�WKH�VLWH��DQG�WKH�&RURQDGR�%DQN�)DXOW�DSSUR[LPDWHO\������NLORPHWHUV�WR�WKH�ZHVW�
RI�WKH�VLWH���

6HFRQGDU\�6HLVPLF�+D]DUGV��7KH�VLWH�LV�QRW�PDSSHG�E\�WKH�&LW\�RI�6DQ�'LHJR�6HLVPLF�6DIHW\�
6WXG\�LQ�D�SRWHQWLDO�OLTXHIDFWLRQ�]RQH�DQG�LV�PDSSHG�DV�KDYLQJ�IDYRUDEOH�JHRORJLF�VWUXFWXUH��&LW\�
RI�6DQ�'LHJR���������DV�GHSLFWHG�RQ�)LJXUH����7KH�VLWH�LV�XQGHUODLQ�E\�YHU\�GHQVH�VDQGV�RI�WKH�%D\�
3RLQW� )RUPDWLRQ� DQG� JURXQGZDWHU� LV� RQ� WKH� RUGHU� RI� ��� IHHW� GHHS�� 7KXV�� WKH� SRWHQWLDO� IRU�
OLTXHIDFWLRQ�DW�WKH�VXEMHFW�VLWH�LV�FRQVLGHUHG�YHU\�ORZ�WR�QLO��

7KH�SRWHQWLDO�IRU�VHFRQGDU\�VHLVPLF�KD]DUGV��VXFK�DV�WVXQDPL�DQG�VHLFKH��DUH�FRQVLGHUHG�YHU\�ORZ�
WR�QLO��DV�WKH�VLWH�LV�ORFDWHG�DERYH�VHD�OHYHO�DW�DQ�HOHYDWLRQ�RI�DSSUR[LPDWHO\����IHHW�DERYH�PHDQ�
VHD�OHYHO��PVO��DQG�RXWVLGH�RI�WKH�PDSSHG�WVXQDPL�LQXQGDWLRQ�]RQHV��&*6���������DV�VKRZQ�RQ�
)LJXUH����7KH�VLWH�LV�QRW�ORFDWHG�DGMDFHQW�WR�D�FRQILQHG�ERG\�RI�ZDWHU��WKHUHIRUH��WKH�SRWHQWLDO�IRU�
VHLVPLF�KD]DUG�RI�D�VHLFKH��DQ�RVFLOODWLRQ�RI�D�ERG\�RI�ZDWHU�LQ�DQ�HQFORVHG�EDVLQ��LV�FRQVLGHUHG�
YHU\�ORZ�WR�QLO���

���� 6HWWOHPHQW�DQG�)RXQGDWLRQ�&RQVLGHUDWLRQV�

,Q� JHQHUDO�� WKH� DQWLFLSDWHG� VHWWOHPHQWV� GHSHQG� XSRQ� WKH� ORDGV� IURP� WKH� EXLOGLQJV�� WKH� W\SH� RI�
EXLOGLQJ�IRXQGDWLRQV�DQG�WKH�JHRWHFKQLFDO�SURSHUWLHV�RI�WKH�VXSSRUWLQJ�VRLOV���
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%DVHG�RQ�RXU�NQRZOHGJH�RI�WKH�VXEVXUIDFH�FRQGLWLRQV��WKH�UHODWLYHO\�PLQRU�DPRXQW�RI�DGGLWLRQDO�
ILOO����WR���IHHW��WR�EH�SODFHG�DFURVV�WKH�VLWH��DQG�WKH�DQWLFLSDWHG�VWUXFWXUDO�FROXPQ�ORDGV�RI�XS�WR�
����NLSV�IRU�WKH�SDUNLQJ�VWUXFWXUHV��ZH�DQWLFLSDWH�D�WRWDO�VHWWOHPHQW�RI�XS�WR���LQFK��7KH�GLIIHUHQWLDO�
VHWWOHPHQW�LV�DQWLFLSDWHG�WR�EH�RQ�WKH�RUGHU�RI�ò�LQFK�RYHU�D����IRRW�VSDQ��

$V�SUHYLRXVO\�GLVFXVVHG��WKH�VLWH�LV�XQGHUODLQ�ZLWK�JUDQXODU�VRLOV�WKDW�DUH�FRQVLGHUHG�GHQVH�WR�YHU\�
GHQVH��%DVHG�RQ�RXU�DQDO\VLV��WKH�QHDU�VXUIDFH�JUDQXODU�VRLOV�PD\�EH�VXEMHFW�WR�VHWWOHPHQW�GXULQJ�
D� ODUJH� HDUWKTXDNH� RQ� WKH� DGMDFHQW� FRQWUROOLQJ� IDXOW�� 7KH� DQWLFLSDWHG� VHLVPLF� VHWWOHPHQW� RI� WKH�
JUDQXODU�VRLOV�PD\�EH�RQ�WKH�RUGHU�RI���LQFK�IROORZLQJ�WKH�UHPHGLDO�UHPRYDOV�DW�WKH�VLWH���

10*�VKRXOG�IXUWKHU�HYDOXDWH�WKH�VHWWOHPHQW�SRWHQWLDO�DW�WKH�VLWH�RQFH�WKH�ILQDO�GHYHORSPHQW�DQG�
IRXQGDWLRQ�SODQV�DUH�DYDLODEOH��

���� ([LVWLQJ�3DYHPHQW�

'XULQJ�RXU�H[SORUDWLRQ��ZH�GULOOHG�WKURXJK�WKH�H[LVWLQJ�SDYHPHQW�LQ�VL[�ORFDWLRQV��7KH�H[LVWLQJ�
SDYHPHQW�VHFWLRQ�UDQJHV�IURP�����WR���LQFKHV�RI�DVSKDOW�FRQFUHWH�RYHUO\LQJ�QDWLYH�VRLOV��
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����� &21&/86,21�$1'�5(&200(1'$7,216�

���� *HQHUDO�&RQFOXVLRQ�DQG�5HFRPPHQGDWLRQ�

%DVHG�RQ�WKH�UHVXOWV�RI�RXU�VWXG\��FRQVWUXFWLRQ�RI�WKH�SURSRVHG�LPSURYHPHQWV��DV�GHVFULEHG�KHUHLQ��
LV�FRQVLGHUHG�JHRWHFKQLFDOO\�IHDVLEOH�SURYLGHG�WKH�UHFRPPHQGDWLRQV�LQ�WKLV�UHSRUW�DUH�LPSOHPHQWHG�
GXULQJ�GHVLJQ��JUDGLQJ�DQG�FRQVWUXFWLRQ��$GGLWLRQDO�JHRWHFKQLFDO�HYDOXDWLRQ�PD\�EH�QHHGHG�RQFH�
WKH�SUHFLVH�JUDGLQJ�DQG�IRXQGDWLRQ�SODQV�DUH�SUHSDUHG��

7KH� UHFRPPHQGDWLRQV� LQ� WKLV� UHSRUW�DUH� FRQVLGHUHG�PLQLPXP�DQG�PD\�EH�VXSHUVHGHG�E\�PRUH�
UHVWULFWLYH� UHTXLUHPHQWV� RI� RWKHUV�� ,Q� DGGLWLRQ� WR� WKH� IROORZLQJ� UHFRPPHQGDWLRQV�� *HQHUDO�
(DUWKZRUN�DQG�*UDGLQJ�6SHFLILFDWLRQV�DUH�SURYLGHG�LQ�$SSHQGL[�)���

���� 3URWHFWLRQ�RI�([LVWLQJ�,PSURYHPHQWV�DQG�8WLOLWLHV�

([LVWLQJ�EXLOGLQJV��LPSURYHPHQWV�DQG�XWLOLWLHV�DGMDFHQW�WR�WKH�SURSRVHG�LPSURYHPHQWV�WKDW�DUH�WR�
EH� SURWHFWHG� LQ�SODFH� VKRXOG� EH� ORFDWHG� DQG� YLVXDOO\� PDUNHG� SULRU� WR� GHPROLWLRQ� DQG� JUDGLQJ�
RSHUDWLRQV��([FDYDWLRQV�DGMDFHQW�WR�LPSURYHPHQWV�WR�EH�SURWHFWHG�LQ�SODFH�RU�DQ\�XWLOLW\�HDVHPHQW�
VKRXOG�EH�SHUIRUPHG�ZLWK�FDUH�VR�DV�QRW�WR�GHVWDELOL]H�WKH�DGMDFHQW�JURXQG��8WLOLW\�OLQHV�WKDW�DUH�WR�
EH�DEDQGRQHG��LI�DQ\��VKRXOG�EH�UHPRYHG�DQG�WKH�H[FDYDWLRQ�VKRXOG�EH�EDFNILOOHG�DQG�FRPSDFWHG�
LQ�DFFRUGDQFH�ZLWK�WKH�UHFRPPHQGDWLRQV�SURYLGHG�KHUHLQ���

([FDYDWLRQV�GHHSHU�WKDQ���IHHW�ZLOO�QHHG�WR�EH�ODLG�EDFN�DW�D�PLQLPXP�RI����+��9�LQFOLQDWLRQ��7KH�
VKDOORZHU�H[FDYDWLRQV����IHHW�RU�OHVV��PD\�FRQVLVW�RI�QHDU�YHUWLFDO�H[FDYDWLRQ��KRZHYHU��WKLV�ZLOO�
QHHG� WR� EH� DVVHVVHG� LQ� WKH� ILHOG� EDVHG� RQ� WKH� DFWXDO� FRQGLWLRQV�� 7KH� H[FDYDWLRQV� VKRXOG� EH�
SHUIRUPHG�LQ�DFFRUGDQFH�ZLWK�&DO�26+$�UHTXLUHPHQWV��7KH�FRQWUDFWRU
V�TXDOLILHG�SHUVRQ�VKRXOG�
YHULI\�FRPSOLDQFH�ZLWK�&DO�26+$�UHTXLUHPHQWV���

6WRFNSLOLQJ�RI�VRLOV��PRUH�WKDQ���IHHW�LQ�KHLJKW��QHDU�H[LVWLQJ�VWUXFWXUHV�DQG�RYHU�XWLOLW\�OLQHV�WKDW�
DUH�WR�UHPDLQ�LQ�SODFH��LI�DQ\��VKRXOG�QRW�EH�DOORZHG�ZLWKRXW�UHYLHZ�E\�WKH�JHRWHFKQLFDO�FRQVXOWDQW�
DQG�WKH�VWUXFWXUH�XWLOLW\�OLQH�RZQHU�V���

���� *UDGLQJ�5HFRPPHQGDWLRQV�

)ROORZLQJ� GHPROLWLRQ� DQG� SULRU� WR� JUDGLQJ�� WKH� VLWH� VKRXOG� EH� FOHDUHG� RI� GHOHWHULRXV� PDWHULDOV�
�LQFOXGLQJ�YHJHWDWLRQ��FRQFUHWH��DQG�DQ\�H[LVWLQJ�XWLOLW\�SLSHOLQHV��DQG�GLVSRVHG�RI�RIIVLWH���

5HPHGLDO�JUDGLQJ�EHQHDWK�WKH�SURSRVHG�EXLOGLQJV�DQG�SDUNLQJ�VWUXFWXUHV�VKRXOG�FRQVLVW�RI�UHPRYDO�
DQG�UHFRPSDFWLRQ�RI�WKH�VRLOV�LQ�WKH�XSSHU���WR���IHHW�EHORZ�H[LVWLQJ�JUDGH��)RU�WKH�DW�JUDGH�SDUNLQJ�
ORWV��ZH�DQWLFLSDWH�WKH�UHPHGLDO�JUDGLQJ�WR�JHQHUDOO\�FRQVLVW�RI� UHPRYDO�DQG�UHFRPSDFWLRQ�RI� WKH�
XSSHU���WR���IHHW�EHORZ�H[LVWLQJ�JUDGH��$GGLWLRQDO�UHPRYDOV�PD\�EH�QHFHVVDU\�IRU�WKH�DUHDV�DVVRFLDWHG�
ZLWK� WKH� GHPROLWLRQ�UHPRYDO� RI� H[LVWLQJ� XWLOLW\� OLQHV�� WUHHV�� HWF�� 7KH� UHPRYDO� ERWWRPV� VKRXOG� EH�
UHYLHZHG�DQG�DSSURYHG�E\�WKH�JHRWHFKQLFDO�FRQVXOWDQW�SULRU�WR�ILOO�SODFHPHQW��

7KH�H[FDYDWLRQ�ERWWRPV�VKRXOG�EH�VFDULILHG�D�PLQLPXP�RI���LQFKHV��PRLVWXUH�FRQGLWLRQHG�DV�QHHGHG��
DQG�UHFRPSDFWHG�LQ�SODFH�SULRU�WR�SODFHPHQW�RI�ILOO�PDWHULDOV��2QVLWH�VRLO�PDWHULDOV�DUH�FRQVLGHUHG�
VXLWDEOH� WR� EH� XVHG� DV� FRPSDFWHG� ILOO� PDWHULDOV�� )LOO� PDWHULDOV� VKRXOG� EH� PL[HG� DQG� SODFHG� LQ�
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PD[LPXP���LQFK�WKLFN�ORRVH�OLIWV��PRLVWXUH�FRQGLWLRQHG�WR�VOLJKWO\�DERYH�RSWLPXP�PRLVWXUH�FRQWHQW��
DQG�FRPSDFWHG�WR�D�PLQLPXP�RI����SHUFHQW�UHODWLYH�FRPSDFWLRQ��SHU�$670�'��������

���� 6HWWOHPHQW�

7KH�DPRXQW�RI�VHWWOHPHQW�ZLOO�GHSHQG�XSRQ�WKH�W\SH�RI�IRXQGDWLRQ�V��DQG�WKH�IRXQGDWLRQ�ORDGV��
2XU�SUHOLPLQDU\�VHWWOHPHQW�DQDO\VHV�LQGLFDWHV�WKH�WRWDO�FRQVROLGDWLRQ��VWDWLF��VHWWOHPHQW�ZLOO�EH�OHVV�
WKDQ���LQFK�XVLQJ�D�EHDULQJ�FDSDFLW\�RI�������SVI�DW�JURXQG�OHYHO�IRU�FROXPQ�IRRWLQJV�DQG�FROXPQ�
ORDGV�RI�XS�WR�����NLSV��7KH�GLIIHUHQWLDO�VHWWOHPHQW�LV�DQWLFLSDWHG�WR�EH�RQ�WKH�RUGHU�RI�ò��LQFK�RYHU�
D����IRRW�VSDQ��6HLVPLF�VHWWOHPHQW�LV�DQWLFLSDWHG�WR�EH�RQ�WKH�RUGHU�RI���LQFK��

10*�VKRXOG�EH�SURYLGHG�ZLWK�WKH�IRXQGDWLRQ�SODQV�RQFH�DYDLODEOH�LQ�RUGHU�WR�IXUWKHU�HYDOXDWH�WKH�
SRWHQWLDO�IRU�SRVW�FRQVWUXFWLRQ�VHWWOHPHQW�RI�WKH�SURSRVHG�EXLOGLQJV�DQG�DVVRFLDWHG�LPSURYHPHQWV��
7KH�SDUDPHWHUV�SURYLGHG�KHUHLQ�ZLOO�WKHQ�EH�FRQILUPHG�XSGDWHG�EDVHG�RQ�WKH�SODQQHG�IRXQGDWLRQV�
OD\RXW�DQG�ORDGV��

���� 3UHOLPLQDU\�)RXQGDWLRQ�5HFRPPHQGDWLRQV�

7KH�SURSRVHG�DSDUWPHQW� VWUXFWXUHV� DUH� DQWLFLSDWHG� WR�EH�PRGXODU�EXLOGLQJV�ZLWK� VOLJKWO\� UDLVHG�
IORRUV��ZKLFK�DUH�DQFKRUHG�LQWR�WKH�FRQFUHWH�VODEV�RQ�WKH�EXLOGLQJ�SDGV��7KH�GHVLJQ�RI�FRQFUHWH�
VODEV� VKRXOG� EH� LQ� DFFRUGDQFH�ZLWK� WKH�PRGXODU� EXLOGLQJ�PDQXIDFWXUHUV
� UHFRPPHQGDWLRQV��$W�
PLQLPXP��WKH�FRQFUHWH�VODEV�VKRXOG�EH���LQFKHV�WKLFN�DQG�UHLQIRUFHG�ZLWK�1R����UHEDUV�DW����LQFKHV�
RQ�FHQWHU��RU�HTXLYDOHQW�ZLUH�PHVK��7KH�FRQFUHWH�VODEV�VKRXOG�KDYH�WKLFNHQHG�HGJHV�WR�D�PLQLPXP�
GHSWK�RI����LQFKHV�EHORZ�ORZHVW�DGMDFHQW�JUDGH��

7KH�FRQFUHWH�VODEV�IRU�WKH�DW�JUDGH�OHYHO�RI�WKH�SDUNLQJ�VWUXFWXUHV�VKRXOG�EH�D�PLQLPXP�RI���LQFKHV�
WKLFN�DQG� UHLQIRUFHG�ZLWK�1R���� UHEDUV�DW���� LQFKHV�RQ�FHQWHU��7KH� WKLFNQHVV�RI� FRQFUHWH� VODEV�
VKRXOG�EH�LQFUHDVHG�WR���LQFKHV�ZKHUH�KHDY\�WUXFN��L�H���WUDVK��UHF\FOH��PRYLQJ�WUXFNV��WUDIILF�LV�
DQWLFLSDWHG��

$W�PLQLPXP��VODE�VXEJUDGH�VRLOV�VKRXOG�EH�PRLVWXUH�FRQGLWLRQHG�WR�D�PLQLPXP�RI�����SHUFHQW�RI�
WKH�RSWLPXP�PRLVWXUH�FRQWHQW�WR�D�GHSWK�RI���LQFKHV�LPPHGLDWHO\�SULRU�WR�SODFHPHQW�RI�FRQFUHWH��
3UHVDWXUDWLRQ�RI�WKH�VRLO�PD\�EH�QHFHVVDU\�WR�DFKLHYH�WKLV�PRLVWXUH�FRQWHQW���

$OORZDEOH� %HDULQJ� &DSDFLW\�� 7KH� UHFRPPHQGHG� DOORZDEOH� EHDULQJ� FDSDFLW\� IRU� IRRWLQJV� RI�
VWUXFWXUHV�PD\�EH�FDOFXODWHG�EDVHG�RQ�WKH�IROORZLQJ�HTXDWLRQ��

TDOO� �����'�������%���������������SVI�

ZKHUH��
'� �HPEHGPHQW�GHSWK�RI�IRRWLQJ��LQ�IHHW�
%� �ZLGWK�RI�IRRWLQJ��LQ�IHHW�
TDOO� �DOORZDEOH�EHDULQJ�FDSDFLW\��LQ�SVI�

7KH�DOORZDEOH�EHDULQJ�SUHVVXUH�PD\�EH�LQFUHDVHG�WR�D�PD[LPXP�RI�������SVI�IRU�FROXPQ�IRRWLQJV��
7KH�DOORZDEOH�EHDULQJ�SUHVVXUH�PD\�EH�LQFUHDVHG�E\�RQH�WKLUG�IRU�ZLQG�DQG�VHLVPLF�ORDGLQJ��7KH�
FRHIILFLHQW�RI�UHVLVWDQFH�RI������DJDLQVW�VOLGLQJ�LV�FRQVLGHUHG�DSSURSULDWH��)RU�WKH�LVRODWHG�IRRWLQJ��
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ZH�UHFRPPHQG�D�PLQLPXP�ZLGWK�RI����LQFKHV�DQG�D�PLQLPXP�HPEHGPHQW�RI����LQFKHV�EHORZ�
ORZHVW�DGMDFHQW�JUDGH���

���� ,QWHULRU�6ODE�0RLVWXUH�0LWLJDWLRQ�

,Q�DGGLWLRQ�WR�JHRWHFKQLFDO�DQG�VWUXFWXUDO�FRQVLGHUDWLRQV��WKH�SURMHFW�RZQHU�VKRXOG�DOVR�FRQVLGHU�
PRLVWXUH�PLWLJDWLRQ�ZKHQ� GHVLJQLQJ� DQG� FRQVWUXFWLQJ� VODEV�RQ�JUDGH�� 7KH� LQWHQGHG� XVH� RI� WKH�
LQWHULRU�VSDFH��W\SH�RI�IORRULQJ��DQG�WKH�W\SH�RI�JRRGV�LQ�FRQWDFW�ZLWK�WKH�IORRU�PD\�GLFWDWH�WKH�QHHG�
IRU�� DQG� GHVLJQ� RI�� PHDVXUHV� WR� PLWLJDWH� SRWHQWLDO� HIIHFWV� RI� PRLVWXUH� HPLVVLRQ� IURP� DQG�RU�
PRLVWXUH�YDSRU�WUDQVPLVVLRQ�WKURXJK�WKH�VODE��7\SLFDOO\��IRU�KXPDQ�RFFXSLHG�VWUXFWXUHV��D�YDSRU�
UHWDUGHU�RU�EDUULHU�KDV�EHHQ�UHFRPPHQGHG�XQGHU�WKH�VODE�WR�KHOS�PLWLJDWH�PRLVWXUH�WUDQVPLVVLRQ�
WKURXJK�VODEV���

7KH�PRVW�UHFHQW�JXLGHOLQHV�E\�WKH�$PHULFDQ�&RQFUHWH�,QVWLWXWH��$&,������5�����UHFRPPHQGV�WKDW�
WKH�YDSRU�UHWDUGHU�EH�SODFHG�GLUHFWO\�XQGHU�WKH�VODE��QR�VDQG�OD\HU���+RZHYHU��WKH�ORFDWLRQ�RI�WKH�
YDSRU�UHWDUGHU�PD\�DOVR�EH�VXEMHFW�WR�WKH�EXLOGHU
V�SDVW�VXFFHVVIXO�SUDFWLFH��6SHFLI\LQJ�WKH�VWUHQJWK�
RI� WKH� UHWDUGHU� WR� UHVLVW�SXQFWXUH�DQG� LWV�SHUPHDQFH� UDWLQJ� LV� LPSRUWDQW��7KHVH�TXDOLWLHV�DUH�QRW�
QHFHVVDULO\�D�IXQFWLRQ�RI�WKH�UHWDUGHU�WKLFNQHVV���

7KH�YDSRU�UHWDUGHU��ZKHQ�XVHG��VKRXOG�EH�LQVWDOOHG�LQ�DFFRUGDQFH�ZLWK�VWDQGDUGV�VXFK�DV�$670�
(�����DQG�RU�WKRVH�VSHFLILHG�E\�WKH�PDQXIDFWXUHU���

&RQFUHWH�PL[�GHVLJQ�DQG�FXULQJ�DUH�DOVR�VLJQLILFDQW�IDFWRUV�LQ�PLWLJDWLQJ�VODE�PRLVWXUH�SUREOHPV��
&RQFUHWH�ZLWK�ORZHU�ZDWHU�FHPHQW�UDWLRV�UHVXOWV�LQ�GHQVHU��OHVV�SHUPHDEOH�VODEV��7KH\�DOVR��GU\��
IDVWHU�ZLWK�UHJDUG�WR�ZKHQ�IORRULQJ�FDQ�EH�LQVWDOOHG��UHGXFHG�PRLVWXUH�HPLVVLRQV�TXDQWLWLHV�DQG�
UDWHV���5HZHWWLQJ�RI�WKH�VODE�IROORZLQJ�FXULQJ�VKRXOG�EH�DYRLGHG�VLQFH�WKLV�FDQ�UHVXOW�LQ�DGGLWLRQDO�
GU\LQJ�WLPH�UHTXLUHG�SULRU� WR�IORRULQJ�LQVWDOODWLRQ��3URSHU�FRQFUHWH�VODE�WHVWLQJ�SULRU� WR�IORRULQJ�
LQVWDOODWLRQ�LV�DOVR�LPSRUWDQW���

$OVR��WKH�FRQFUHWH�PL[�GHVLJQ�DQG�WKH�W\SH�DQG�ORFDWLRQ�RI�WKH�YDSRU�UHWDUGHU�VKRXOG�EH�GHWHUPLQHG�
LQ� FRRUGLQDWLRQ�ZLWK� DOO� SDUWLHV� LQYROYHG� LQ� WKH� ILQLVKHG� SURGXFW�� LQFOXGLQJ� WKH� SURMHFW� RZQHU��
DUFKLWHFW�� VWUXFWXUDO� HQJLQHHU�� JHRWHFKQLFDO� FRQVXOWDQW�� FRQFUHWH� VXEFRQWUDFWRUV�� DQG� IORRULQJ�
VXEFRQWUDFWRUV��

���� /DWHUDO�(DUWK�3UHVVXUHV�IRU�3HUPDQHQW�5HWDLQLQJ�6WUXFWXUHV�

5HFRPPHQGDWLRQV�IRU�ODWHUDO�HDUWK�SUHVVXUHV�IRU�UHWDLQLQJ�ZDOOV�DQG�VWUXFWXUHV�ZLWK�DSSURYHG�RQVLWH�
GUDLQHG�VRLOV�DUH�DV�IROORZV��

/DWHUDO�(DUWK�3UHVVXUHV�
(TXLYDOHQW�)OXLG�3UHVVXUH��SVI�IW���

Conditions Level 2:1 Slope 
$FWLYH� ��� ���
$W�5HVW� ��� ���
3DVVLYH� ���� �����LI�VORSLQJ�LQ�IURQW�RI�ZDOO��
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7KHVH�SDUDPHWHUV�DUH�EDVHG�RQ�D�VRLO�LQWHUQDO�IULFWLRQ�DQJOH�RI����GHJUHHV�DQG�VRLO�XQLW�ZHLJKW�RI�����
SFI��7KH�DERYH�SDUDPHWHUV�GR�QRW�DSSO\�IRU�EDFNILOO�WKDW�LV�KLJKO\�H[SDQVLYH��

7R�GHVLJQ�DQ�XQUHVWUDLQHG�UHWDLQLQJ�ZDOO��VXFK�DV�D�FDQWLOHYHU�ZDOO��WKH�DFWLYH�HDUWK�SUHVVXUH�PD\�EH�
XVHG��)RU�D�UHVWUDLQHG�UHWDLQLQJ�ZDOO��WKH�DW�UHVW�SUHVVXUH�VKRXOG�EH�XVHG��3DVVLYH�SUHVVXUH�LV�XVHG�WR�
FRPSXWH�ODWHUDO�VRLOV�UHVLVWDQFH�GHYHORSHG�DJDLQVW�ODWHUDO�VWUXFWXUDO�PRYHPHQW��7KH�SDVVLYH�SUHVVXUHV�
SURYLGHG�DERYH�PD\�EH�LQFUHDVHG�E\�RQH�WKLUG�IRU�ZLQG�DQG�VHLVPLF�ORDGV��7KH�SDVVLYH�UHVLVWDQFH�LV�
WDNHQ�LQWR�DFFRXQW�RQO\�LI�LW�LV�HQVXUHG�WKDW�WKH�VRLO�DJDLQVW�WKH�HPEHGGHG�VWUXFWXUH�ZLOO�UHPDLQ�LQWDFW�
ZLWK�WLPH��)XWXUH�ODQGVFDSLQJ�SODQWLQJ�DQG�LPSURYHPHQWV�DGMDFHQW�WR�WKH�UHWDLQLQJ�ZDOOV�VKRXOG�DOVR�
EH� WDNHQ� LQWR� DFFRXQW� LQ� WKH� GHVLJQ� RI� WKH� UHWDLQLQJ�ZDOOV�� ([FHVVLYH� VRLO� GLVWXUEDQFH�� WUHQFKHV�
�H[FDYDWLRQ�DQG�EDFNILOO���IXWXUH�ODQGVFDSLQJ�DGMDFHQW�WR�IRRWLQJV�DQG�RYHU�VDWXUDWLRQ�FDQ�DGYHUVHO\�
LPSDFW�UHWDLQLQJ�VWUXFWXUHV�DQG�UHVXOW�LQ�UHGXFHG�ODWHUDO�UHVLVWDQFH���

)RU�VOLGLQJ�UHVLVWDQFH��WKH�IULFWLRQ�FRHIILFLHQW�RI������PD\�EH�XVHG�DW�WKH�FRQFUHWH�DQG�VRLO�LQWHUIDFH��
7KH�FRHIILFLHQW�RI�IULFWLRQ�PD\�DOVR�EH�LQFUHDVHG�E\�RQH�WKLUG�IRU�ZLQG�DQG�VHLVPLF�ORDGLQJ��7KH�
UHWDLQLQJ�ZDOOV�ZLOO�QHHG�WR�EH�GHVLJQHG�IRU�DGGLWLRQDO�ODWHUDO�ORDGV�LI�RWKHU�VWUXFWXUHV�RU�ZDOOV�DUH�
SODQQHG�ZLWKLQ�D��+��9�SURMHFWLRQ���

7KH�VHLVPLF�ODWHUDO�HDUWK�SUHVVXUH�IRU�ZDOOV�UHWDLQLQJ�PRUH�WKDQ���IHHW�RI�VRLO�DQG�OHYHO�EDFNILOO�
FRQGLWLRQV�PD\� EH� HVWLPDWHG� WR� EH� DQ� DGGLWLRQDO� ���SFI� IRU� DFWLYH� DQG� DW�UHVW� FRQGLWLRQV�� 7KH�
HDUWKTXDNH�VRLO�SUHVVXUH�KDV�D�WULDQJXODU�GLVWULEXWLRQ�DQG�LV�DGGHG�WR�WKH�VWDWLF�SUHVVXUHV��)RU�WKH�
DFWLYH�DQG�DW�UHVW�FRQGLWLRQV��WKH�DGGLWLRQDO�HDUWKTXDNH�ORDGLQJ�LV�]HUR�DW�WKH�WRS�DQG�PD[LPXP�DW�
WKH�EDVH��7KH�VHLVPLF�ODWHUDO�HDUWK�SUHVVXUH�GRHV�QRW�DSSO\�WR�ZDOOV�UHWDLQLQJ�OHVV�WKDQ��RU�HTXDO�WR��
��IHHW�RI�VRLO�������&%&�6HFWLRQ�������������

'UDLQDJH�EHKLQG�ZDOOV�UHWDLQLQJ�PRUH�WKDQ����LQFKHV�VKRXOG�DOVR�EH�SURYLGHG�LQ�DFFRUGDQFH�ZLWK�
WKH�DWWDFKHG�)LJXUH����6SHFLILF�GUDLQDJH�FRQQHFWLRQV��RXWOHWV�DQG�DYRLGLQJ�RSHQ�MRLQWV�VKRXOG�EH�
FRQVLGHUHG�IRU�WKH�UHWDLQLQJ�ZDOO�GHVLJQ���

���� 6HLVPLF�'HVLJQ�*XLGHOLQHV�

7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�VHLVPLF�GHVLJQ�FULWHULD�IRU�WKH�VXEMHFW�VLWH��7KH�VHLVPLF�GHVLJQ�
SDUDPHWHUV�DUH�GHYHORSHG�LQ�DFFRUGDQFH�ZLWK�$6&(������DQG������&%&��$SSHQGL[�'���3OHDVH�
QRWH�WKDW�FRQVLGHULQJ�WKH�SURSRVHG�VWUXFWXUHV�DQG�WKH�DQWLFLSDWHG�VWUXFWXUDO�SHULRGV��VLWH�VSHFLILF�
JURXQG�KD]DUG�DQDO\VLV�ZDV�QRW�SHUIRUPHG�IRU�WKH�VLWH��7KH�VHLVPLF�GHVLJQ�FRHIILFLHQW��&V��VKRXOG�
EH�GHWHUPLQHG�SHU�WKH�SDUDPHWHUV�SURYLGHG�EHORZ�DQG�XVLQJ�HTXDWLRQ��������RI�$6&(��������/ 

/ 
/ 

/ 
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Selected Seismic Design Parameters 
from 2019 CBC/ASCE 7-16 

Seismic Design 
Values 

Reference 

/DWLWXGH ��������1RUWK 
/RQJLWXGH ���������:HVW 
&RQWUROOLQJ�6HLVPLF�6RXUFH 5RVH�&DQ\RQ�)DXOW 86*6������ 
'LVWDQFH�WR�&RQWUROOLQJ�6HLVPLF�6RXUFH ����PL 86*6������ 
6LWH�&ODVV�SHU�7DEOH��������RI�$6&(����� ' 

6SHFWUDO�$FFHOHUDWLRQ�IRU�6KRUW�3HULRGV��6V� �����J 6($�26+3'��
���� 

6SHFWUDO�$FFHOHUDWLRQV�IRU���6HFRQG�3HULRGV��6�� �����J 6($�26+3'��
���� 

6LWH�&RHIILFLHQW�)D��7DEOH��������RI�$6&(����� � 6($�26+3'��
���� 

6LWH�&RHIILFLHQW�)Y��7DEOH��������RI�$6&(����� ��� 
'HVLJQ�6SHFWUDO�5HVSRQVH�$FFHOHUDWLRQ�DW�6KRUW�
3HULRGV��6'6��IURP�(TXDWLRQ��������RI�$6&(������ �����J 6($�26+3'��

���� 
'HVLJQ�6SHFWUDO�5HVSRQVH�$FFHOHUDWLRQ�DW���6HFRQG�
3HULRG��6'���IURP�(TXDWLRQ��������RI�$6&(����� �����J 

76��6'���6'6��6HFWLRQ��������RI�$6&(������ �����VHF�

7/��/RQJ�3HULRG�7UDQVLWLRQ�3HULRG� ��VHF� 6($�26+3'��
�����

3HDN�*URXQG�$FFHOHUDWLRQ��3*$0��&RUUHFWHG�IRU�
6LWH�&ODVV�(IIHFWV�IURP�(TXDWLRQ��������RI�$6&(�
����

������J 6($�26+3'��
���� 

6HLVPLF�'HVLJQ�&DWHJRU\��6HFWLRQ������RI�$6&(���
�� ' 

���� ([WHULRU�&RQFUHWH�

7KH� IROORZLQJ� WDEOH� SURYLGHV� RXU� UHFRPPHQGDWLRQV� IRU� YDU\LQJ� H[SDQVLRQ� FKDUDFWHULVWLFV� RI�
VXEJUDGH�VRLOV��$GGLWLRQDO�FRQVLGHUDWLRQV�DUH�DOVR�SURYLGHG�DIWHU�WKH�WDEOH��:H�UHFRPPHQG�WKDW�WKH�
�/RZ��FDWHJRU\�EH�XVHG�GXULQJ�GHVLJQ�DQG�FRQVWUXFWLRQ���
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7\SLFDO�5HFRPPHQGDWLRQV�IRU�5HVLGHQWLDO�
&RQFUHWH�)ODWZRUN�+DUGVFDSH�

([SDQVLRQ�3RWHQWLDO��,QGH[��

5HFRPPHQGDWLRQV�
Very 
Low 

(< 20) 

Low 
(20 – 50) 

Medium 
(51 – 90) 

High 
(91 – 130) 

Very High 
(> 130) 

Slab Thickness (Min.):�
1RPLQDO�WKLFNQHVV�H[FHSW�
ZKHUH�QRWHG��

��� ��� ��� ��� ���)XOO�

Subbase��WKLFNQHVV�RI�VDQG�
RU�JUDYHO�OD\HU�EHORZ�
FRQFUHWH�

1�$� 1�$� 2SWLRQDO� ���±���� ���±����

Presaturation��GHJUHH�RI�
RSWLPXP�PRLVWXUH�FRQWHQW�
�RSW���DQG�GHSWK�RI�
VDWXUDWLRQ�

3UH�ZHW�
2QO\�

����[�RSW��
7R����

����[�RSW��
WR�����

����[�RSW��
WR�����

����[�RSW��
WR�����

Joints��PD[LPXP�VSDFLQJ�
RI�FRQWURO�MRLQWV��-RLQW�
VKRXOG�EH�ó�RI�WRWDO�
WKLFNQHVV�

��
� ��
� �
� �
� �
�

Reinforcement��UHEDU�RU�
HTXLYDOHQW�ZHOGHG�ZLUH�
PHVK�SODFHG�QHDU�PLG�
KHLJKW�RI�VODE�

1�$� 1�$�

2SWLRQDO�
�::)���[���
± :����[
:����

1R����UHEDU��
����R�F��ERWK�
ZD\V�RU�
HTXLYDOHQW�
ZLUH�PHVK�

1R����UHEDU��
����R�F��
ERWK�ZD\V�

Restraint��6OLS�GRZHOV�
DFURVV�FROG�MRLQWV��EHWZHHQ�
VLGHZDON�DQG�FXUE�

1�$� 1�$� 2SWLRQDO� $FURVV�FROG�
MRLQWV�

$FURVV�FROG�
MRLQWV��DQG�
LQWR�FXUE��

$GGLWLRQDO�PHDVXUHV��VXFK�DV�WKLFNHQHG�FRQFUHWH�HGJHV�IRRWLQJV��VXEGUDLQV�DQG�RU�PRLVWXUH�EDUULHUV��
VKRXOG�EH�FRQVLGHUHG�IRU�DUHDV�UHTXLULQJ�HQKDQFHG�FRQFUHWH�SHUIRUPDQFH�DQG�ZKHUH�SODQWHU�RU�QDWXUDO�
DUHDV�ZLWK�LUULJDWLRQ�DUH�ORFDWHG�DGMDFHQW�WR�WKH�FRQFUHWH�LPSURYHPHQWV��7KH�VLWH�VKRXOG�EH�SURYLGHG�
ZLWK�SURSHU�VXUIDFH�GUDLQDJH�DQG�LUULJDWLRQ�WR�DYRLG�H[FHVVLYH�ZHWWLQJ�RI�WKH�VXEJUDGH�VRLO�DGMDFHQW�
WR�FRQFUHWH�KDUGVFDSH��&RQFUHWH�WKDW�ZLOO�EH�VXEMHFW�WR�KHDY\�ORDGLQJ�IURP�FDUV�WUXFNV�RU�RWKHU�KHDY\�
REMHFWV�ZLOO�UHTXLUH�WKLFNHU�VODEV�DQG�RU�VXE�EDVH��VHH�6HFWLRQ��������

7KHVH�UHFRPPHQGDWLRQV�VKRXOG�EH�YHULILHG�DQG�PRGLILHG�DV�QHFHVVDU\��LQ�WKH�HYHQW�WKDW�FRQGLWLRQV�
DW�WKH�FRPSOHWLRQ�RI�JUDGLQJ�GLIIHU�IURP�RXU�DVVXPSWLRQV�GHVFULEHG�KHUHLQ��

����� &HPHQW�7\SH�DQG�&RUURVLYLW\�

%DVHG�RQ�ODERUDWRU\�WHVWLQJ��VROXEOH�VXOIDWHV�H[SRVXUH�LQ�WKH�RQVLWH�VRLOV�PD\�EH�FODVVLILHG�DV��6���
SHU� 7DEOH� ��������� RI� $&,��������� 6WUXFWXUDO� FRQFUHWH� HOHPHQWV� LQ� FRQWDFW� ZLWK� VRLO� LQFOXGH�
IRRWLQJV�DQG�EXLOGLQJ�VODEV�RQ�JUDGH���
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����� $VSKDOW�&RQFUHWH�3DYHPHQW�'HVLJQ�

)LQDO�VWUXFWXUDO�SDYHPHQW�VHFWLRQV�VKRXOG�EH�EDVHG�RQ�5�YDOXH�WHVWLQJ�DIWHU�WKH�FRPSOHWLRQ�RI�JUDGLQJ�
DQG�WKH�DQWLFLSDWHG�WUDIILF�YROXPHV��)RU�EXGJHWDU\�SXUSRVHV��WKH�SDYHPHQW�VHFWLRQV�DW�WKH�VLWH�PD\�
FRQVLVW�RI���LQFKHV�RI�$VSKDOWLF�&RQFUHWH��$&��RYHU���LQFKHV�RI�$JJUHJDWH�%DVH��$%��IRU�SDUNLQJ�
DUHDV�DQG�����LQFKHV�RI�$&�RYHU���LQFKHV�RI�$%�IRU�GULYH�DUHDV���

3DYHPHQW�VKRXOG�EH�SODFHG�LQ�DFFRUGDQFH�ZLWK�WKH�UHTXLUHPHQWV�RI�6HFWLRQV�����DQG�����RI�WKH�
6WDQGDUG�6SHFLILFDWLRQV�RI�3XEOLF�:RUNV�&RQVWUXFWLRQ��WKH�*UHHQERRN����

3ULRU� WR�FRQVWUXFWLRQ�RI�SDYHPHQW�VHFWLRQV�� WKH�VXEJUDGH�VRLOV�VKRXOG�EH� VFDULILHG� WR�D�PLQLPXP�
GHSWK� RI� �� LQFKHV��PRLVWXUH�FRQGLWLRQHG� DV� QHHGHG�� DQG� UHFRPSDFWHG� LQ�SODFH� WR� D�PLQLPXP�RI�
���SHUFHQW�UHODWLYH�FRPSDFWLRQ��SHU�$670�'�������6XEJUDGH�VKRXOG�EH�ILUP�SULRU�WR�$%�SODFHPHQW��

$JJUHJDWH� EDVH� PDWHULDOV� FDQ� EH� FUXVKHG� DJJUHJDWH� EDVH� RU� FUXVKHG� PLVFHOODQHRXV� EDVH� LQ�
DFFRUGDQFH�ZLWK�WKH�*UHHQERRN��6HFWLRQ���������7KH�PDWHULDOV�VKRXOG�EH�IUHH�RI�DQ\�GHOHWHULRXV�
PDWHULDOV��$JJUHJDWH� EDVH�PDWHULDOV� VKRXOG� EH� SODFHG� LQ� ��� WR� ��LQFK�WKLFN� ORRVH� OLIWV��PRLVWXUH�
FRQGLWLRQHG� DV� QHFHVVDU\�� DQG� FRPSDFWHG� WR� D�PLQLPXP�RI� ��� SHUFHQW� UHODWLYH� FRPSDFWLRQ� �SHU�
$670�'�������$VSKDOW�FRQFUHWH�VKRXOG�DOVR�EH�FRPSDFWHG�WR�D�PLQLPXP�UHODWLYH�FRPSDFWLRQ�RI�
���SHUFHQW���

����� 9HKLFXODU�3&&�3DYHPHQWV�

,I�WUDVK�HQFORVXUHV�RU�WUXFN�ORDGLQJ�DUHDV�DUH�WR�EH�FRQVWUXFWHG�DW�WKH�VLWH��ZH�UHFRPPHQG���LQFKHV�
RI�3&&�UHLQIRUFHG�ZLWK�1R����UHEDU�DW����LQFKHV�RQ�FHQWHU��ERWK�ZD\V��RYHU���LQFKHV�RI�$%��RYHU�
FRPSDFWHG�VXEJUDGH��$OWHUQDWLYHO\��WKH�VHFWLRQ�PD\�FRQVLVW�RI���LQFKHV�RI�3&&�UHLQIRUFHG�ZLWK�
1R����UHEDU�DW����LQFKHV�RQ�FHQWHU��ERWK�ZD\V��RYHU�FRPSDFWHG�VXEJUDGH���

7KH�VXEJUDGH�VRLOV�VKRXOG�EH�VFDULILHG�WR�D�PLQLPXP�GHSWK�RI���LQFKHV��PRLVWXUH�FRQGLWLRQHG�DV�
QHHGHG�� DQG� UHFRPSDFWHG� LQ�SODFH� WR� D�PLQLPXP�RI� ���SHUFHQW� UHODWLYH� FRPSDFWLRQ� �SHU�$670�
'�������,I�FRQFUHWH�LV�WR�EH�SODFHG�GLUHFWO\�RYHU�WKH�VXEJUDGH��WKH�VXEJUDGH�PDWHULDOV�LQ�WKH�XSSHU�
��LQFKHV�VKRXOG�EH�FRPSDFWHG�WR�D�PLQLPXP�RI����SHUFHQW�UHODWLYH�FRPSDFWLRQ��SHU�$670�'�������

$JJUHJDWH� EDVH� PDWHULDOV� FDQ� EH� FUXVKHG� DJJUHJDWH� EDVH� RU� FUXVKHG� PLVFHOODQHRXV� EDVH� LQ�
DFFRUGDQFH� ZLWK� WKH� *UHHQERRN� �6HFWLRQ� �������� 7KH� PDWHULDOV� VKRXOG� EH� IUHH� RI� GHOHWHULRXV�
PDWHULDOV��$JJUHJDWH� EDVH�PDWHULDOV� VKRXOG� EH� SODFHG� LQ� ��� WR� ��LQFK�WKLFN� ORRVH� OLIWV��PRLVWXUH�
FRQGLWLRQHG� DV� QHFHVVDU\�� DQG� FRPSDFWHG� WR� D�PLQLPXP�RI� ��� SHUFHQW� UHODWLYH� FRPSDFWLRQ� �SHU�
$670�'�������

����� *URXQGZDWHU�

%DVHG�RQ�RXU�JHRWHFKQLFDO�H[SORUDWLRQ�DW�WKH�VLWH�DQG�UHYLHZ�RI�WKH�H[LVWLQJ�GDWD��JURXQGZDWHU�LV�
JHQHUDOO\�GHHS��RQ� WKH�RUGHU�RI����EJV��*URXQGZDWHU� LV�QRW�H[SHFWHG� WR�EH�HQFRXQWHUHG�GXULQJ�
JUDGLQJ�DQG�FRQVWUXFWLRQ�IRU�WKH�SURSRVHG�LPSURYHPHQWV��

/ 

/ 
/ 

/ 
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����� ,QILOWUDWLRQ�6\VWHPV�

%DVHG�RQ�RXU�H[SORUDWLRQ�DQG�DQDO\VLV�DV�GHVFULEHG�KHUHLQ��ZH�FRQFOXGH�WKDW�RQVLWH�VWRUP�ZDWHU�
LQILOWUDWLRQ�LV�JHRWHFKQLFDOO\�IHDVLEOH��7KH�GHVLJQ�UDWHV�SURYLGHG�LQ�VHFWLRQ������DUH�EDVHG�RQ�WKH�
UHVXOWV�RI�RXU�WHVWLQJ�DQG�GR�QRW�LQFOXGH�D�IDFWRU�RI�VDIHW\����$W�PLQLPXP�D�IDFWRU�RI�VDIHW\�RI���
VKRXOG�EH�DSSOLHG�WR�WKH�LQILOWUDWLRQ�YDOXHV��7KH�IDFWRU�RI�VDIHW\�PD\�EH�JUHDWHU�WKDQ���EDVHG�RQ�WKH�
'HVLJQ� DVVHVVPHQW� RI� WKH� V\VWHP� E\� WKH� SURMHFW� FLYLO� HQJLQHHU� DQG� LQ� FRPSOLDQFH� ZLWK� WKH�
UHTXLUHPHQWV�RI������&LW\�RI�6DQ�'LHJR�6WRUP�:DWHU�6WDQGDUGV��:RUNVKHHW�&������)RUP�,��%��
:H�UHFRPPHQG�D�LQILOWUDWLRQ�V\VWHPV�WKDW�ZLOO�H[WHQG�WR�D�GHSWK�RI���WR����IHHW�EHORZ�H[LVWLQJ�
JUDGHV��%DVHG�RQ�RXU�VXEVXUIDFH�H[SORUDWLRQ�DQG�ODERUDWRU\�WHVWLQJ��WKH�VRLOV�ZLWKLQ�WKH�YLFLQLW\�RI�
WKH�SURSRVHG�ELRUHWHQWLRQ�VZDOHV��DQG�DFURVV�WKH�HQWLUH�VLWH��DUH�IDLUO\�XQLIRUP�FRQVLVWLQJ�RI�GHQVH��
ILQH�VDQG�EHORZ�D�GHSWK�RI���IHHW���

,QILOWUDWLRQ�V\VWHPV�VKRXOG�EH�FRQVWUXFWHG�SHU�WKH�UHFRPPHQGDWLRQV�RXWOLQHG�LQ�WKH�&RXQW\�DQG�RU�
&LW\�RI�6DQ�'LHJR�JXLGHOLQHV��6SHFLDO�FDUH�VKRXOG�EH�WDNHQ�VR�DV�WR�OLPLW�GLVWXUEDQFH�WR�QDWLYH�VRLOV�
XWLOL]HG� DV� WKH� LQILOWUDWLRQ� VXUIDFH� LQ� D� PDQQHU� WKDW� PD\� DIIHFW� LQILOWUDWLRQ� SHUIRUPDQFH�� :H�
UHFRPPHQG�WKDW�LQILOWUDWLRQ�V\VWHPV�KDYH�D�PLQLPXP�VHWEDFN�IURP�IRXQGDWLRQV�RI�DW�OHDVW����IHHW��

3URSHU�DQG�URXWLQH�PDLQWHQDQFH�VKRXOG�EH�SURYLGHG�IRU�V\VWHPV��LQ�DFFRUGDQFH�ZLWK�PDQXIDFWXUHU�
UHFRPPHQGDWLRQV�� 7KH� JHRWHFKQLFDO� FRQVXOWDQW� VKRXOG� UHYLHZ� WKH� SURSRVHG� LQILOWUDWLRQ� V\VWHP�
SODQ�:403�RQFH�LW�LV�DYDLODEOH�DQG�SURYLGH�DGGLWLRQDO�UHFRPPHQGDWLRQV��LI�QHFHVVDU\��

����� 8WLOLW\�,QVWDOODWLRQ�DQG�7UHQFK�%DFNILOO�

([FDYDWLRQV� VKRXOG�EH�SHUIRUPHG� LQ� DFFRUGDQFH�ZLWK� WKH� UHTXLUHPHQWV� VHW� IRUWK�E\�&DO�26+$�
([FDYDWLRQ�6DIHW\�5HJXODWLRQV� �&RQVWUXFWLRQ�6DIHW\�2UGHUV��6HFWLRQ������������WKURXJK�������
7LWOH����&DOLIRUQLD�&RGH�RI�5HJXODWLRQV���,Q�JHQHUDO��GXH�WR�WKH�IULDEOH�QDWXUH�RI�WKH�RQVLWH�VRLOV��
WKH\�PD\�FODVVLILHG� DV�7\SH� �&���&DO�26+$� UHJXODWLRQV� LQGLFDWH� WKDW�� IRU�ZRUNHUV� LQ� FRQILQHG�
FRQGLWLRQV�� WKH�VWHHSHVW�DOORZDEOH�VORSHV� LQ�7\SH��&��VRLO�DUH��������KRUL]RQWDO� WR�YHUWLFDO��� IRU�
H[FDYDWLRQV�OHVV�WKDQ����IHHW�GHHS��:KHUH�WKHUH�LV�QR�URRP�IRU�WKHVH�OD\EDFN�VORSHV��ZH�DQWLFLSDWH�
WKDW�VKRULQJ�ZLOO�EH�QHFHVVDU\��([FDYDWLRQV�VKRXOG�EH�UHYLHZHG�SHULRGLFDOO\�E\�WKH�FRQWUDFWRU
V�
TXDOLILHG� SHUVRQ� WR� FRQILUP� FRPSOLDQFH� ZLWK� &DO�26+$� UHTXLUHPHQWV�� $GGLWLRQDO�
UHFRPPHQGDWLRQV�PD\�EH�SURYLGHG��DV�QHHGHG��

2QVLWH�VRLOV�VKRXOG�EH�VXLWDEOH�IRU�XVH�DV�WUHQFK�EDFNILOO��%DFNILOO�PDWHULDOV�VKRXOG�EH�FRPSDFWHG�
WR�D�PLQLPXP�RI����SHUFHQW�UHODWLYH�FRPSDFWLRQ��SHU�$670�'�������6HOHFW�JUDQXODU�EDFNILOO��VXFK�
DV� FOHDQ� VDQG� �6(� ��� RU� EHWWHU��� PD\� EH� XVHG� LQ� OLHX� RI� QDWLYH� VRLOV�� EXW� VKRXOG� DOVR� EH�
FRPSDFWHG�GHQVLILHG�ZLWK�ZDWHU�MHWWLQJ�DQG�IORRGLQJ���

7UHQFKHV� H[FDYDWHG� QH[W� WR� VWUXFWXUHV� DQG� IRXQGDWLRQV� VKRXOG� DOVR� EH� SURSHUO\� EDFNILOOHG� DQG�
FRPSDFWHG�WR�SURYLGH�IXOO�ODWHUDO�VXSSRUW�DQG�UHGXFH�VHWWOHPHQW�SRWHQWLDO��

����� 6XUIDFH�'UDLQDJH��/DQGVFDSLQJ�DQG�,UULJDWLRQ�

0DLQWDLQLQJ�DGHTXDWH�VXUIDFH�GUDLQDJH��SURSHU�GLVSRVDO�RI�UXQ�RII�ZDWHU��DQG�FRQWURO�RI�LUULJDWLRQ�
ZLOO�KHOS� UHGXFH� WKH�SRWHQWLDO� IRU� IXWXUH�PRLVWXUH�UHODWHG�SUREOHPV�DQG�GLIIHUHQWLDO�PRYHPHQWV�
IURP�VRLO�KHDYH�VHWWOHPHQW��

/ 

/ 
/ 

/ 



���������
$SULO����������

�������'HVLJQ�5HSRUW� ���
NMG 

6XUIDFH�GUDLQDJH�VKRXOG�EH�FDUHIXOO\� WDNHQ� LQWR�FRQVLGHUDWLRQ�GXULQJ�JUDGLQJ�� ODQGVFDSLQJ��DQG�
EXLOGLQJ�FRQVWUXFWLRQ��3RVLWLYH�VXUIDFH�GUDLQDJH�VKRXOG�EH�SURYLGHG�WR�GLUHFW�VXUIDFH�ZDWHU�DZD\�
IURP�VWUXFWXUHV�DQG�VORSHV�DQG�WRZDUG�WKH�VWUHHW�RU�VXLWDEOH�GUDLQDJH�GHYLFHV��3RQGLQJ�RI�ZDWHU�
DGMDFHQW�WR�WKH�VWUXFWXUHV�VKRXOG�QRW�EH�DOORZHG��%XLOGLQJV�VKRXOG�KDYH�URRI�JXWWHU�V\VWHPV�DQG�
WKH�UXQ�RII�VKRXOG�EH�GLUHFWHG�WR�SDUNLQJ�ORW�VWUHHW�JXWWHUV�E\�DUHD�GUDLQ�SLSHV�RU�E\�VKHHW�IORZ�RYHU�
SDYHG� DUHDV�� 3DYHG� DUHDV� VKRXOG� EH� SURYLGHG� ZLWK� DGHTXDWH� GUDLQDJH� GHYLFHV�� JUDGLHQWV�� DQG�
FXUELQJ�WR�SUHYHQW�UXQ�RII�IORZLQJ�IURP�SDYHG�DUHDV�RQWR�DGMDFHQW�XQSDYHG�DUHDV��

&RQVWUXFWLRQ�RI�SODQWHU�DUHDV�LPPHGLDWHO\�DGMDFHQW�WR�VWUXFWXUHV�VKRXOG�EH�DYRLGHG�LI�SRVVLEOH��,I�
SODQWHU�ER[HV�DUH�FRQVWUXFWHG�DGMDFHQW�WR�RU�QHDU�EXLOGLQJV��WKH�SODQWHUV�VKRXOG�EH�SURYLGHG�ZLWK�
FRQWUROV�WR�SUHYHQW�H[FHVVLYH�SHQHWUDWLRQ�RI�WKH�LUULJDWLRQ�ZDWHU�LQWR�WKH�IRXQGDWLRQ�DQG�IODWZRUN�
VXEJUDGHV��3URYLVLRQV�VKRXOG�EH�PDGH�WR�GUDLQ�H[FHVV�LUULJDWLRQ�ZDWHU�IURP�WKH�SODQWHUV�ZLWKRXW�
VDWXUDWLQJ�WKH�VXEJUDGH�EHORZ�RU�DGMDFHQW� WR�WKH�SODQWHUV��5DLVHG�SODQWHU�ER[HV�PD\�EH�GUDLQHG�
ZLWK�ZHHSKROHV��'HHS�SODQWHUV��VXFK�DV�SDOP�WUHH�SODQWHUV��VKRXOG�EH�GUDLQHG�ZLWK�EHORZ�JURXQG��
ZDWHU�WLJKW�GUDLQDJH�OLQHV�FRQQHFWHG�WR�D�VXLWDEOH�RXWOHW��0RLVWXUH�DQG�URRW�EDUULHUV�VKRXOG�DOVR�EH�
FRQVLGHUHG��

����� *HRWHFKQLFDO�5HYLHZ�RI�)XWXUH�3ODQV�

7KH� IXWXUH�SUHFLVH�JUDGLQJ�SODQ�VKRXOG�EH� UHYLHZHG�E\� WKH�JHRWHFKQLFDO�FRQVXOWDQW��$GGLWLRQDO�
JHRWHFKQLFDO� DQDO\VLV�PD\� EH� QHFHVVDU\� IRU� EXLOGLQJ� IRXQGDWLRQ� GHVLJQ� LQ� UHODWLRQ� WR� SRWHQWLDO�
VHWWOHPHQWV�� 10*� VKRXOG� DOVR� UHYLHZ� WKH� VWUXFWXUDO� DQG� IRXQGDWLRQ� SODQV� DQG� LVVXH� D� UHSRUW�
GRFXPHQWLQJ�RXU�UHYLHZ�DQG�FRQILUPLQJ�WKDW�WKH�SDUDPHWHUV�XVHG�IRU�GHVLJQ�DUH�LQ�DFFRUGDQFH�ZLWK�
RXU�UHFRPPHQGDWLRQV�SURYLGHG�KHUHLQ�DQG�WKH�IXWXUH�JUDGLQJ�SODQ�UHYLHZ�UHSRUW��

������ *HRWHFKQLFDO�2EVHUYDWLRQ�DQG�7HVWLQJ�GXULQJ�*UDGLQJ�DQG�&RQVWUXFWLRQ�

*HRWHFKQLFDO�REVHUYDWLRQ�DQG�WHVWLQJ�VKRXOG�EH�SHUIRUPHG�E\�WKH�JHRWHFKQLFDO�FRQVXOWDQW�GXULQJ�
WKH�IROORZLQJ�SKDVHV�RI�JUDGLQJ�DQG�FRQVWUXFWLRQ��

x 'XULQJ�VLWH�SUHSDUDWLRQ�DQG�FOHDULQJ�

x 'XULQJ�GHPROLWLRQ�HDUWKZRUN�RSHUDWLRQV��LQFOXGLQJ�UHPHGLDO�UHPRYDOV�DQG�ILOO�SODFHPHQW�

x 8SRQ�FRPSOHWLRQ�RI�DQ\�IRXQGDWLRQ�H[FDYDWLRQ�SULRU�WR�SODFHPHQW�RI�UHLQIRUFHPHQW�RU�SRXULQJ
FRQFUHWH�

x 'XULQJ� VODE� DQG� KDUGVFDSH� VXEJUDGH� SUHSDUDWLRQ�� SULRU� WR� SODFHPHQW� RI� UHLQIRUFHPHQW� RU
SRXULQJ�RI�FRQFUHWH�

x 'XULQJ�FRQVWUXFWLRQ�RI�VWUXFWXUDO�SDYHPHQW�VHFWLRQV�

x 'XULQJ�SODFHPHQW�RI�EDFNILOO�IRU�XWLOLW\�WUHQFKHV�DQG�UHWDLQLQJ�ZDOOV��LI�DQ\���DQG

x :KHQ�DQ\�XQXVXDO�VRLO�FRQGLWLRQV�DUH�HQFRXQWHUHG.
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7KLV�UHSRUW�KDV�EHHQ�SUHSDUHG�IRU�WKH�H[FOXVLYH�XVH�RI�RXU�FOLHQW��$YDORQ�%D\�&RPPXQLWLHV��,QF���
ZLWKLQ�WKH�VSHFLILF�VFRSH�RI�VHUYLFHV�UHTXHVWHG�E\�WKHP�IRU�WKH�VXEMHFW�SURMHFW�LQ�WKH�FLW\�RI�6DQ�
'LHJR��&DOLIRUQLD��7KLV�UHSRUW�RU�LWV�FRQWHQWV�VKRXOG�QRW�EH�XVHG�RU�UHOLHG�XSRQ�IRU�RWKHU�SURMHFWV�
RU�SXUSRVHV�RU�E\�RWKHU�SDUWLHV�ZLWKRXW� WKH�ZULWWHQ�FRQVHQW�RI�10*�DQG� WKH� LQYROYHPHQW�RI�D�
JHRWHFKQLFDO�SURIHVVLRQDO��7KH�PHDQV�DQG�PHWKRGV�XVHG�E\�10*�IRU�WKLV�VWXG\�DUH�EDVHG�RQ�ORFDO�
JHRWHFKQLFDO�VWDQGDUGV�RI�SUDFWLFH��FDUH��DQG�UHTXLUHPHQWV�RI�JRYHUQLQJ�DJHQFLHV��1R�ZDUUDQW\�RU�
JXDUDQWHH��H[SUHVV�RU�LPSOLHG�LV�JLYHQ���

7KH� ILQGLQJV�� FRQFOXVLRQV�� DQG� UHFRPPHQGDWLRQV� KHUHLQ� DUH� SURIHVVLRQDO� RSLQLRQV� EDVHG� RQ�
LQWHUSUHWDWLRQV�DQG�LQIHUHQFHV�PDGH�IURP�JHRORJLF�DQG�HQJLQHHULQJ�GDWD�IURP�VSHFLILF�ORFDWLRQV�
DQG�GHSWKV��REVHUYHG�RU�FROOHFWHG�DW�D�JLYHQ�WLPH��%\�QDWXUH��JHRORJLF�FRQGLWLRQV�FDQ�YDU\�IURP�
SRLQW� WR� SRLQW�� FDQ� EH� YHU\� GLIIHUHQW� LQ� EHWZHHQ� SRLQWV�� DQG� FDQ� DOVR� FKDQJH� RYHU� WLPH�� 2XU�
FRQFOXVLRQV� DQG� UHFRPPHQGDWLRQV� DUH� VXEMHFW� WR� YHULILFDWLRQ� DQG�RU� PRGLILFDWLRQ� GXULQJ�
H[FDYDWLRQ�DQG�FRQVWUXFWLRQ�ZKHQ�PRUH�VXEVXUIDFH�FRQGLWLRQV�DUH�H[SRVHG���

10*
V� H[SHUWLVH� DQG� VFRSH� RI� VHUYLFHV� GLG� QRW� LQFOXGH� DVVHVVPHQW� RI� SRWHQWLDO� VXEVXUIDFH�
HQYLURQPHQWDO�FRQWDPLQDQWV�RU�HQYLURQPHQWDO�KHDOWK�KD]DUGV��
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Service Layer Credits: © 2022 Microsoft Corporation ©
2022 Maxar ©CNES (2022) Distribution Airbus DS ©

2022 TomTom
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Service Layer Credits: Sources: Esri, HERE, Garmin, Intermap,
increment P Corp., GEBCO, USGS, FAO, NPS, NRCAN, GeoBase,
IGN, Kadaster NL, Ordnance Survey, Esri Japan, METI, Esri China

(Hong Kong), (c) OpenStreetMap contributors, and the GIS User
Community

California Department of Conservation:
http://data-cadoc.opendata.arcgis.com/datasets/

b70a766a60ad4c0688babdd47497dbad_0
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1DWLYH�EDFNILOO

&OHDQ�VDQG�YHUWLFDO�GUDLQ�KDYLQJ�VDQG�HTXLYDOHQW
RI����RU�JUHDWHU�RU�RWKHU�IUHH�GUDLQLQJ�JUDQXODU
PDWHULDO

0LUDIL�*���1��&RQWHFK�&�'UDLQ���.��RU�HTXLYDOHQW
GUDLQDJH�FRPSRVLWH�

$OWHUQDWLYH��&ODVV����SHUPHDEOH
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VSHFLILFDWLRQV��PD\�EH�XVHG�IRU
YHUWLFDO�GUDLQ�DQG�DURXQG
SHUIRUDWHG�SLSH��ZLWKRXW�ILOWHU�IDEULF�

0LQLPXP���IW���IW��RI�����WR��������VL]H�JUDYHO
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&DOLIRUQLD�*HRORJLFDO�6XUYH\��&*6���������7VXQDPL�,QXQGDWLRQ�0DR�IRU�(PHUJHQF\�3ODQQLQJ��
6DQ�'LHJR�%D\��-XQH����������

&DOLIRUQLD�*HRORJLFDO�6XUYH\��&*6���������)DXOW�$FWLYLW\�0DS�RI�&DOLIRUQLD�DQG�$GMDFHQW�$UHDV�
�6FDOH��������������*HRORJLF�'DWD�0DS�1R�����&RPSLOHG�DQG�,QWHUSUHWHG�E\�&KDUOHV�:��
-HQQLQJV�DQG�:LOOLDP�$��%U\DQW��KWWSV���PDSV�FRQVHUYDWLRQ�FD�JRY�FJV�IDP�DSS��

&DOLIRUQLD�*HRORJLFDO�6XUYH\� �&*6���������(DUWKTXDNH�)DXOW�=RQHV��$�*XLGH� IRU�*RYHUQPHQW�
$JHQFLHV�� 3URSHUW\� 2ZQHUV�'HYHORSHUV�� DQG� *HRVFLHQFH� 3UDFWLWLRQHUV� ����� IRU�
$VVHVVLQJ�)DXOW�5XSWXUH�+D]DUGV�LQ�&DOLIRUQLD��6SHFLDO�3XEOLFDWLRQ�����5HYLVHG�������

&DOLIRUQLD�*HRORJLFDO�6XUYH\��&*6���������(DUWKTXDNH�=RQHV�RI�5HTXLUHG�,QYHVWLJDWLRQ��/D�-ROOD�
4XDGUDQJOH��2IILFLDO�0DS�5HOHDVHG�6HSWHPEHU�����������

&LW\�RI�6DQ�'LHJR��������6HLVPLF�6DIHW\�6WXG\��*HRORJLF�+D]DUGV�DQG�)DXOWV��*ULG�7LOH�1R������
GDWHG�$SULO����������

&LW\�RI�6DQ�'LHJR��������6WRUP�:DWHU�6WDQGDUGV��(IIHFWLYH�'DWH��-DQXDU\����������

.HQQHG\��0LFKDHO�3���������*HRORJ\�RI�WKH�/D�-ROOD�4XDGUDQJOH��6DQ�'LHJR�&RXQW\��&DOLIRUQLD��
6DQ�'LHJR�0HWURSROLWDQ�$UHD��&DOLIRUQLD�'LYLVLRQ�RI�0LQHV�DQG�*HRORJ\��%XOOHWLQ������
3ODWH��$��

.HQQHG\��0LFKDHO�3��DQG�7DQ��6LDQJ�6���������*HRORJLF�0DS�RI�WKH�6DQ�'LHJR���
�[���
�4XDGUDQJOH��
&DOLIRUQLD��5HJLRQDO�0DS�6HULHV�3XEOLVKHG�E\�WKH�&DOLIRUQLD�*HRORJLFDO�6XUYH\��

6WUXFWXUDO� (QJLQHHUV� $VVRFLDWLRQ�2IILFH� RI� 6WDWHZLGH� +HDOWK� 3ODQQLQJ� DQG� 'HYHORSPHQW�
�6($�26+3'��� ������ 8�6�� 6HLVPLF� 'HVLJQ� 0DSV�� ZHE� VLWH� DGGUHVV��
KWWSV���VHLVPLFPDSV�RUJ�

856�� ������ 5HSRUW� RI� 867� 5HPRYDO� DQG� 6RLO� 6DPSOLQJ� )RUPHU� ��� 6WDWLRQ� 1R�� ������ �����
,QJUDKDP�6WUHHW��6DQ�'LHJR��&DOLIRUQLD��3URMHFW�1R������������GDWHG�-DQXDU\����������

8�6��*HRORJLFDO�6XUYH\��86*6���������8QLILHG�+D]DUG�7RRO��16+0������'\QDPLF�
'HDJJUHJDWLRQ�3URJUDP��ZHE�VLWH�DGGUHVV��
KWWSV���HDUWKTXDNH�XVJV�JRY�KD]DUGV�LQWHUDFWLYH��
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�����6DPSOH�

Compacted 
Moisture 

(%) 

Compacted 
Dry Density 

(pcf) 

Final 
Moisture 

(%) 

Volumetric 
Swell  
(%) 

Expansion 
Index1 

Value/Method 

Expansive 
Classification2 

Soluble 
Sulfate 

(%) 

Sulfate 
Exposure3 
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�

���� ������ ����� ����� �� $� 9HU\�/RZ� ��� ���

� � � � � � � � � �

� � � � � � � � � �

� � � � � � � � � �

� � � � � � � � � �

� � � � � � � � � �

� � � � � � � � � �

� � � � � � � � � �

� � � � � � � � � �

� � � � � � � � � �

� � � � � � � � � �

� � � � � � � � � �

� � � � � � � � � �

� � � � � � � � � �

Test Method: 
����$670�'������
������
����+$&+�6)����7XUELGLPHWULF��

Notes: 
���([SDQVLRQ�,QGH[��(,��PHWKRG�RI�GHWHUPLQDWLRQ:�
 

����>$@�(�,��GHWHUPLQHG�E\�DGMXVWLQJ�ZDWHU�FRQWHQW�WR�DFKLHYH�D���������GHJUHH�RI�VDWXUDWLRQ�
����>%@�(�,��FDOFXODWHG�EDVHG�RQ�PHDVXUHG�VDWXUDWLRQ�ZLWKLQ�WKH�UDQJH�RI�����DQG�����
���$670�'�����(Classification of Expansive Soil)�
���$&,��������7DEOH����������(Requirement for Concrete Exposed to Sulfate-Containing Solutions)�

�

([SDQVLRQ�,QGH[�
DQG�6ROXEOH�
6XOIDWH��

7HVW�5HVXOWV�
�)50����5HY�����

�
�
3URMHFW�1R����� �������������������������
�
3URMHFW�1DPH��������������$YDORQ�%D\���3DFLILF�%HDFK�
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hdrinc.com 

����:HVW�%DVHOLQH�5RDG��&ODUHPRQW��&$�������������
���������������

2FWREHU���������YLD�HPDLO��FWKRPSVRQ#QPJJHRWHFK�FRP�
�
10*�*HRWHFKQLFDO��,QF��
������)LWFK�
,UYLQH��&$��������
�
$WWHQWLRQ��0U��&OLQW�7KRPSVRQ�
�
5H���6RLO�&RUURVLYLW\�6WXG\�
�$YDORQ�%D\���3DFLILF�%HDFK�
�6DQ�'LHJR��&$�
�+'5���������6&6��10*�����������

,QWURGXFWLRQ�
/DERUDWRU\�WHVWV�KDYH�EHHQ�FRPSOHWHG�RQ�WZR�VRLO�VDPSOHV�SURYLGHG�WR�+'5�IRU�WKH�$YDORQ�
%D\���3DFLILF�%HDFK�SURMHFW��7KH�SXUSRVH�RI�WKHVH�WHVWV�ZDV�WR�GHWHUPLQH�ZKHWKHU�WKH�VRLOV�DUH�
OLNHO\�WR�KDYH�GHOHWHULRXV�HIIHFWV�RQ�XQGHUJURXQG�XWLOLW\�SLSLQJ��K\GUDXOLF�HOHYDWRU�F\OLQGHUV��DQG�
FRQFUHWH�VWUXFWXUHV��+'5�DVVXPHV�WKDW�WKH�SURYLGHG�VDPSOHV�DUH�UHSUHVHQWDWLYH�RI�WKH�PRVW�
FRUURVLYH�VRLOV�DW�WKH�VLWH��

7KH�SURSRVHG�SDUNLQJ�VWUXFWXUH�DQG�DSDUWPHQW�EXLOGLQJ�KDYH�IRXU�VWRULHV�DQG�WZR�VWRULHV��
UHVSHFWLYHO\��DQG�RQH�VXEWHUUDQHDQ�OHYHO��7KH�VLWH�LV�ORFDWHG�DW������,QJUDKDP�6WUHHW�LQ�6DQ�
'LHJR��&DOLIRUQLD��DQG�WKH�ZDWHU�WDEOH�LV�UHSRUWHGO\����IHHW�GHHS��

7KH�VFRSH�RI�WKLV�VWXG\�LV�OLPLWHG�WR�D�GHWHUPLQDWLRQ�RI�VRLO�FRUURVLYLW\�DQG�JHQHUDO�FRUURVLRQ�
FRQWURO�UHFRPPHQGDWLRQV�IRU�PDWHULDOV�OLNHO\�WR�EH�XVHG�IRU�FRQVWUXFWLRQ��+'5¶V�
UHFRPPHQGDWLRQV�GR�QRW�FRQVWLWXWH��DQG�DUH�QRW�PHDQW�DV�D�VXEVWLWXWH�IRU��GHVLJQ�GRFXPHQWV�IRU�
WKH�SXUSRVH�RI�FRQVWUXFWLRQ��,I�WKH�DUFKLWHFWV�DQG�RU�HQJLQHHUV�GHVLUH�PRUH�VSHFLILF�LQIRUPDWLRQ��
GHVLJQV��VSHFLILFDWLRQV��RU�UHYLHZ�RI�GHVLJQ��+'5�ZLOO�EH�KDSS\�WR�ZRUN�ZLWK�WKHP�DV�D�VHSDUDWH�
SKDVH�RI�WKLV�SURMHFW��

6RLO�&RUURVLYLW\�7HVWLQJ�
/DERUDWRU\�7HVWLQJ�
7KH�HOHFWULFDO�UHVLVWLYLW\�RI�HDFK�VDPSOH�ZDV�PHDVXUHG�LQ�D�VRLO�ER[�SHU�ASTM International 
(ASTM)�*����LQ�LWV�DV�UHFHLYHG�FRQGLWLRQ�DQG�DJDLQ�DIWHU�VDWXUDWLRQ�ZLWK�GLVWLOOHG�ZDWHU��
5HVLVWLYLWLHV�DUH�DW�DERXW�WKHLU�ORZHVW�YDOXH�ZKHQ�WKH�VRLO�LV�VDWXUDWHG��7KH�S+�RI�WKH�VDWXUDWHG�
VDPSOHV�ZDV�PHDVXUHG�SHU�$670�*����$�����ZDWHU�VRLO�H[WUDFW�IURP�HDFK�VDPSOH�ZDV�
FKHPLFDOO\�DQDO\]HG�IRU�WKH�PDMRU�VROXEOH�VDOWV�FRPPRQO\�IRXQG�LQ�VRLO�SHU�$670�'������
$670�'������DQG�American Water Works Association (AWWA��6WDQGDUG�0HWKRG������%���

7KH�ODERUDWRU\�DQDO\VHV�ZHUH�SHUIRUPHG�XQGHU�+'5�ODERUDWRU\�QXPEHU��������6&6��7KH�IXOO�
VHW�RI�WHVW�UHVXOWV�DUH�VKRZQ�LQ�WKH�DWWDFKHG�7DEOH����

tC-1 
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�

'LVFXVVLRQ�
$�PDMRU�IDFWRU�LQ�GHWHUPLQLQJ�VRLO�FRUURVLYLW\�LV�HOHFWULFDO�UHVLVWLYLW\��7KH�HOHFWULFDO�UHVLVWLYLW\�RI�D�
VRLO�LV�D�PHDVXUH�RI�LWV�UHVLVWDQFH�WR�WKH�IORZ�RI�HOHFWULFDO�FXUUHQW��&RUURVLRQ�RI�EXULHG�PHWDO�LV�DQ�
HOHFWURFKHPLFDO�SURFHVV�LQ�ZKLFK�WKH�DPRXQW�RI�PHWDO�ORVV�GXH�WR�FRUURVLRQ�LV�GLUHFWO\�
SURSRUWLRQDO�WR�WKH�IORZ�RI�HOHFWULFDO�FXUUHQW��'&��IURP�WKH�PHWDO�LQWR�WKH�VRLO��&RUURVLRQ�FXUUHQWV��
IROORZLQJ�2KP
V�/DZ��DUH�LQYHUVHO\�SURSRUWLRQDO�WR�VRLO�UHVLVWLYLW\��/RZHU�HOHFWULFDO�UHVLVWLYLWLHV�
UHVXOW�IURP�KLJKHU�PRLVWXUH�DQG�VROXEOH�VDOW�FRQWHQWV�DQG�LQGLFDWH�FRUURVLYH�VRLO��$�FRUUHODWLRQ�
EHWZHHQ�HOHFWULFDO�UHVLVWLYLW\�DQG�FRUURVLYLW\�WRZDUG�IHUURXV�PHWDOV�LV�VKRZQ�LQ�7DEOH�����

7DEOH����6RLO�&RUURVLYLW\�&DWHJRULHV��
6RLO�5HVLVWLYLW\��RKP�FP�� &RUURVLYLW\�&DWHJRU\�
*UHDWHU�WKDQ�������� 0LOGO\�&RUURVLYH�
������WR�������� 0RGHUDWHO\�&RUURVLYH�
������WR������� &RUURVLYH�
��WR������� 6HYHUHO\�&RUURVLYH�

2WKHU�VRLO�FKDUDFWHULVWLFV�WKDW�PD\�LQIOXHQFH�FRUURVLYLW\�WRZDUGV�PHWDOV�DUH�S+��VROXEOH�VDOW�
FRQWHQW��VRLO�W\SHV��DHUDWLRQ��DQDHURELF�FRQGLWLRQV��DQG�VLWH�GUDLQDJH��

(OHFWULFDO�UHVLVWLYLWLHV�ZDV�LQ�WKH�PLOGO\�FRUURVLYH�FDWHJRU\�ZLWK�DV�UHFHLYHG�PRLVWXUH��:KHQ�
VDWXUDWHG��WKH�UHVLVWLYLWLHV�ZHUH�LQ�WKH�PRGHUDWHO\�FRUURVLYH�FDWHJRU\��7KH�UHVLVWLYLWLHV�GURSSHG�
FRQVLGHUDEO\�ZLWK�DGGHG�PRLVWXUH�EHFDXVH�WKH�VDPSOHV�ZHUH�GU\�DV�UHFHLYHG���

6RLO�S+�YDOXHV�YDULHG�IURP�����WR������7KLV�UDQJH�LV�PLOGO\�WR�PRGHUDWHO\�DONDOLQH���7KHVH�YDOXHV�
GR�QRW�SDUWLFXODUO\�LQFUHDVH�VRLO�FRUURVLYLW\���

7KH�VROXEOH�VDOW�FRQWHQW�RI�WKH�VDPSOHV�ZHUH�ORZ���

3HU�$&,������WKH�VRLO�LV�FODVVLILHG�DV�6��ZLWK�UHVSHFW�WR�VXOIDWH�FRQFHQWUDWLRQ���

1LWUDWH�ZDV�GHWHFWHG�LQ�ORZ�FRQFHQWUDWLRQV��$PPRQLXP�ZDV�QRW�GHWHFWHG��

7HVWV�ZHUH�QRW�PDGH�IRU�VXOILGH�DQG�R[LGDWLRQ�UHGXFWLRQ��UHGR[��SRWHQWLDO�EHFDXVH�WKHVH�
VDPSOHV�GLG�QRW�H[KLELW�FKDUDFWHULVWLFV�W\SLFDOO\�DVVRFLDWHG�ZLWK�DQDHURELF�FRQGLWLRQV��

,Q�FRQFOXVLRQ��WKLV�VRLO�LV�FODVVLILHG�DV�PRGHUDWHO\�FRUURVLYH�WR�IHUURXV�PHWDOV�DQG�QHJOLJLEOH��6���
IRU�VXOIDWH�DWWDFN�RQ�FRQFUHWH��

� �

�
1 Romanoff, Melvin. Underground Corrosion, NBS Circular 579. Reprinted by NACE. Houston, TX, 1989, pp. 166–167. 
2 Romanoff, Melvin. Underground Corrosion, NBS Circular 579. Reprinted by NACE. Houston, TX, 1989, p. 8. 
3 American Concrete Institute (ACI) 318-19 Table 19.3.1.1. 
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&RUURVLRQ�&RQWURO�5HFRPPHQGDWLRQV�
7KH�OLIH�RI�EXULHG�PDWHULDOV�GHSHQGV�RQ�WKLFNQHVV��VWUHQJWK��ORDGV��FRQVWUXFWLRQ�GHWDLOV��VRLO�
PRLVWXUH��HWF���LQ�DGGLWLRQ�WR�VRLO�FRUURVLYLW\��DQG�LV��WKHUHIRUH��GLIILFXOW�WR�SUHGLFW��2I�PRUH�
SUDFWLFDO�YDOXH�DUH�FRUURVLRQ�FRQWURO�PHWKRGV�WKDW�ZLOO�LQFUHDVH�WKH�OLIH�RI�PDWHULDOV�WKDW�ZRXOG�EH�
VXEMHFW�WR�VLJQLILFDQW�FRUURVLRQ��7KH�IROORZLQJ�UHFRPPHQGDWLRQV�DUH�EDVHG�RQ�WKH�HYDOXDWLRQ�RI�
VRLO�FRUURVLYLW\�GHVFULEHG�DERYH��8QOHVV�RWKHUZLVH�LQGLFDWHG��WKHVH�UHFRPPHQGDWLRQV�DSSO\�WR�
WKH�HQWLUH�VLWH�RU�DOLJQPHQW��

$OO�3LSH�
��� 2Q�DOO�SLSHV��DSSXUWHQDQFHV��DQG�ILWWLQJV�QRW�SURWHFWHG�E\�FDWKRGLF�SURWHFWLRQ��FRDW�EDUH�

PHWDO�VXFK�DV�YDOYHV��EROWV��IODQJH�MRLQWV��MRLQW�KDUQHVVHV��DQG�IOH[LEOH�FRXSOLQJV�ZLWK�
ZD[�WDSH�SHU�$::$�&����DIWHU�DVVHPEO\��

��� :KHUH�PHWDOOLF�SLSHOLQHV�SHQHWUDWH�FRQFUHWH�VWUXFWXUHV�VXFK�DV�EXLOGLQJ�IORRUV��YDXOW�
ZDOOV��DQG�WKUXVW�EORFNV�XVH�SODVWLF�VOHHYHV��UXEEHU�VHDOV��RU�RWKHU�GLHOHFWULF�PDWHULDO�WR�
SUHYHQW�SLSH�FRQWDFW�ZLWK�WKH�FRQFUHWH�DQG�UHLQIRUFLQJ�VWHHO��

��� 7R�SUHYHQW�GLIIHUHQWLDO�DHUDWLRQ�FRUURVLRQ�FHOOV��SURYLGH�DW�OHDVW���LQFKHV�RI�SLSH�EHGGLQJ�
RU�EDFNILOO�PDWHULDO�DOO�DURXQG�PHWDOOLF�SLSLQJ��LQFOXGLQJ�WKH�ERWWRP��'R�QRW�OD\�SLSH�
GLUHFWO\�RQ�XQGLVWXUEHG�VRLO��

6WHHO�3LSH�
��� 8QGHUJURXQG�VWHHO�SLSH�ZLWK�UXEEHU�JDVNHWHG��PHFKDQLFDO��JURRYHG�HQG��RU�RWKHU�

QRQFRQGXFWLYH�W\SH�MRLQWV�VKRXOG�EH�ERQGHG�IRU�HOHFWULFDO�FRQWLQXLW\��(OHFWULFDO�FRQWLQXLW\�
LV�QHFHVVDU\�IRU�FRUURVLRQ�PRQLWRULQJ�DQG�WKH�SRVVLEOH�IXWXUH�DSSOLFDWLRQ�RI�FDWKRGLF�
SURWHFWLRQ��

��� ,QVWDOO�FRUURVLRQ�PRQLWRULQJ�WHVW�VWDWLRQV�WR�IDFLOLWDWH�FRUURVLRQ�PRQLWRULQJ�DQG�WKH�
SRVVLEOH�IXWXUH�DSSOLFDWLRQ�RI�FDWKRGLF�SURWHFWLRQ��

D�� $W�HDFK�HQG�RI�WKH�SLSHOLQH��

E�� $W�HDFK�HQG�RI�DOO�FDVLQJV��

F�� 2WKHU�ORFDWLRQV�DV�QHFHVVDU\�VR�WKH�LQWHUYDO�EHWZHHQ�WHVW�VWDWLRQV�GRHV�QRW�
H[FHHG�������IHHW���

��� 7R�SUHYHQW�GLVVLPLODU�PHWDO�FRUURVLRQ�FHOOV�DQG�WR�IDFLOLWDWH�WKH�SRVVLEOH�IXWXUH�DSSOLFDWLRQ�
RI�FDWKRGLF�SURWHFWLRQ��HOHFWULFDOO\�LVRODWH�HDFK�EXULHG�VWHHO�SLSHOLQH�SHU�1$&(�63�����
IURP��

D�� 'LVVLPLODU�PHWDOV��

E�� 'LVVLPLODUO\�FRDWHG�SLSLQJ��FHPHQW�PRUWDU�YV��GLHOHFWULF���

F�� $ERYH�JURXQG�VWHHO�SLSH��

G�� $OO�H[LVWLQJ�SLSLQJ��

,QVXODWHG�MRLQWV�VKRXOG�EH�SODFHG�DERYH�JUDGH�RU�LQ�YDXOWV�ZKHUH�SRVVLEOH��:UDS�DOO�
EXULHG�LQVXODWRUV�ZLWK�ZD[�WDSH�SHU�$::$�&�����
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��� &KRRVH�RQH�RI�WKH�IROORZLQJ�FRUURVLRQ�FRQWURO�RSWLRQV��

� 237,21���
D�� $SSO\�D�VXLWDEOH�GLHOHFWULF�FRDWLQJ�LQWHQGHG�IRU�XQGHUJURXQG�XVH�VXFK�DV��

L�� 3RO\XUHWKDQH�SHU�$::$�&����or�

LL�� ([WUXGHG�SRO\HWK\OHQH�SHU�$::$�&����or�

LLL�� $�WDSH�FRDWLQJ�V\VWHP�SHU�$::$�&����or�

LY�� +RW�DSSOLHG�FRDO�WDU�HQDPHO�SHU�$::$�&����or�

Y�� )XVLRQ�ERQGHG�HSR[\�SHU�$::$�&�����

E�� $OWKRXJK�LW�LV�FXVWRPDU\�WR�FDWKRGLFDOO\�SURWHFW�ERQGHG�GLHOHFWULFDOO\�FRDWHG�
VWUXFWXUHV��FDWKRGLF�SURWHFWLRQ�LV�QRW�UHFRPPHQGHG�DW�WKLV�WLPH�EHFDXVH�WKH�VRLO�
LV�FRQVLGHUHG�RQO\�PRGHUDWHO\�FRUURVLYH�WR�IHUURXV�PDWHULDOV��,QVWDOO�MRLQW�ERQGV��
WHVW�VWDWLRQV��DQG�LQVXODWHG�MRLQWV�WR�SURYLGH�IRU�FRUURVLRQ�PRQLWRULQJ�DQG�RU�WKH�
IXWXUH�DSSOLFDWLRQ�RI�FDWKRGLF�SURWHFWLRQ�WR�FRQWURO�OHDNV�LI�QHHGHG��

� 237,21���
$V�DQ�DOWHUQDWLYH�WR�WKH�FRDWLQJ�V\VWHPV�GHVFULEHG�LQ�2SWLRQ���DQG�SRVVLEOH�IXWXUH�
FDWKRGLF�SURWHFWLRQ��DSSO\�D�ô�LQFK�FHPHQW�PRUWDU�FRDWLQJ�SHU�$::$�&����RU�
HQFDVH�DOO�EXULHG�SRUWLRQV�RI�PHWDOOLF�SLSLQJ�VR�WKDW�WKHUH�LV�D�PLQLPXP�RI���LQFKHV�RI�
FRQFUHWH�FRYHU�SURYLGHG�RYHU�DQG�DURXQG�VXUIDFHV�RI�SLSH��ILWWLQJV��DQG�YDOYHV�XVLQJ�
DQ\�W\SH�RI�$670�&����FHPHQW��,QVWDOO�MRLQW�ERQGV��WHVW�VWDWLRQV��DQG�LQVXODWHG�MRLQWV�
WR�SURYLGH�IRU�FRUURVLRQ�PRQLWRULQJ�DQG�RU�WKH�IXWXUH�DSSOLFDWLRQ�RI�FDWKRGLF�SURWHFWLRQ�
LI�QHHGHG���

127(��6RPH�VWHHO�SLSLQJ�V\VWHPV��VXFK�DV�IRU�RLO��JDV��DQG�KLJK�SUHVVXUH�SLSLQJ�V\VWHPV��KDYH�
VSHFLDO�FRUURVLRQ�DQG�FDWKRGLF�SURWHFWLRQ�UHTXLUHPHQWV�WKDW�PXVW�EH�HYDOXDWHG�IRU�HDFK�VSHFLILF�
DSSOLFDWLRQ��

'XFWLOH�,URQ�3LSH�
��� 7R�SUHYHQW�GLVVLPLODU�PHWDO�FRUURVLRQ�FHOOV�DQG�WR�IDFLOLWDWH�WKH�SRVVLEOH�IXWXUH�DSSOLFDWLRQ�

RI�FDWKRGLF�SURWHFWLRQ��HOHFWULFDOO\�LQVXODWH�XQGHUJURXQG�LURQ�SLSH�IURP�GLVVLPLODU�PHWDOV�
DQG�IURP�DERYH�JURXQG�LURQ�SLSH�ZLWK�LQVXODWLQJ�MRLQWV�SHU�1$&(�63������

��� %RQG�DOO�QRQFRQGXFWLYH�W\SH�MRLQWV�IRU�HOHFWULFDO�FRQWLQXLW\��(OHFWULFDO�FRQWLQXLW\�LV�
QHFHVVDU\�IRU�FRUURVLRQ�PRQLWRULQJ�DQG�SRVVLEOH�IXWXUH�DSSOLFDWLRQ�RI�FDWKRGLF�SURWHFWLRQ��

��� ,QVWDOO�FRUURVLRQ�PRQLWRULQJ�WHVW�VWDWLRQV�WR�IDFLOLWDWH�FRUURVLRQ�PRQLWRULQJ�DQG�WKH�
SRVVLEOH�IXWXUH�DSSOLFDWLRQ�RI�FDWKRGLF�SURWHFWLRQ��

D�� $W�HDFK�HQG�RI�WKH�SLSHOLQH��

E�� $W�HDFK�HQG�RI�DQ\�FDVLQJV��

F�� 2WKHU�ORFDWLRQV�DV�QHFHVVDU\�VR�WKH�LQWHUYDO�EHWZHHQ�WHVW�VWDWLRQV�GRHV�QRW�
H[FHHG�������IHHW��
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��� &KRRVH�RQH�RI�WKH�IROORZLQJ�FRUURVLRQ�FRQWURO�RSWLRQV��

� 237,21���
D�� $SSO\�D�VXLWDEOH�FRDWLQJ�LQWHQGHG�IRU�XQGHUJURXQG�XVH�VXFK�DV��

L�� 3RO\HWK\OHQH�HQFDVHPHQW�SHU�$::$�&�����or��

LL�� (SR[\�FRDWLQJ��or��

LLL�� 3RO\XUHWKDQH��or��

LY�� :D[�WDSH��

127(��7KH�WKLQ�IDFWRU\�DSSOLHG�DVSKDOWLF�FRDWLQJ�DSSOLHG�WR�GXFWLOH�LURQ�SLSH�
IRU�WUDQVSRUWDWLRQ�DQG�DHVWKHWLF�SXUSRVHV�GRHV�QRW�FRQVWLWXWH�D�FRUURVLRQ�
FRQWURO�FRDWLQJ��

E�� $OWKRXJK�LW�LV�FXVWRPDU\�WR�FDWKRGLFDOO\�SURWHFW�FRDWHG�VWUXFWXUHV��FDWKRGLF�
SURWHFWLRQ�LV�QRW�UHFRPPHQGHG�DW�WKLV�WLPH�EHFDXVH�WKH�VRLO�LV�FRQVLGHUHG�RQO\�
PRGHUDWHO\�FRUURVLYH�WR�IHUURXV�PDWHULDOV��,QVWDOO�MRLQW�ERQGV��WHVW�VWDWLRQV��DQG�
LQVXODWHG�MRLQWV�WR�SURYLGH�IRU�FRUURVLRQ�PRQLWRULQJ�DQG�RU�WKH�IXWXUH�DSSOLFDWLRQ�RI�
FDWKRGLF�SURWHFWLRQ�WR�FRQWURO�OHDNV�LI�QHHGHG��

� 237,21���
$V�DQ�DOWHUQDWLYH�WR�WKH�FRDWLQJ�V\VWHPV�GHVFULEHG�LQ�2SWLRQ���DQG�SRVVLEOH�IXWXUH�
FDWKRGLF�SURWHFWLRQ��HQFDVH�DOO�EXULHG�SRUWLRQV�RI�PHWDOOLF�SLSLQJ�VR�WKDW�WKHUH�LV�D�
PLQLPXP�RI���LQFKHV�RI�FRQFUHWH�FRYHU�SURYLGHG�RYHU�DQG�DURXQG�VXUIDFHV�RI�SLSH��
ILWWLQJV��DQG�YDOYHV�XVLQJ�DQ\�W\SH�RI�$670�&����FHPHQW��,QVWDOO�MRLQW�ERQGV��WHVW�
VWDWLRQV��DQG�LQVXODWHG�MRLQWV�WR�SURYLGH�IRU�FRUURVLRQ�PRQLWRULQJ�DQG�RU�WKH�IXWXUH�
DSSOLFDWLRQ�RI�FDWKRGLF�SURWHFWLRQ�LI�QHHGHG���

127(��6RPH�LURQ�SLSLQJ�V\VWHPV��VXFK�DV�IRU�ILUH�ZDWHU�SLSLQJ��KDYH�VSHFLDO�FRUURVLRQ�DQG�
FDWKRGLF�SURWHFWLRQ�UHTXLUHPHQWV�WKDW�PXVW�EH�HYDOXDWHG�IRU�HDFK�VSHFLILF�DSSOLFDWLRQ��

&DVW�,URQ�6RLO�3LSH�
��� 3URWHFW�FDVW�LURQ�VRLO�SLSH�ZLWK�HLWKHU�D�GRXEOH�ZUDS���PLO�RU�VLQJOH�ZUDS���PLO�

SRO\HWK\OHQH�HQFDVHPHQW�SHU�$::$�&�����

��� ,W�LV�QRW�QHFHVVDU\�WR�ERQG�WKH�SLSH�MRLQWV�RU�DSSO\�FDWKRGLF�SURWHFWLRQ���

��� 3URYLGH���LQFKHV�RI�FOHDQ�VDQG�EDFNILOO�DOO�DURXQG�WKH�SLSH��8VH�WKH�IROORZLQJ�SDUDPHWHUV�
IRU�FOHDQ�VDQG�EDFNILOO��

D�� 0LQLPXP�VDWXUDWHG�UHVLVWLYLW\�RI�QR�OHVV�WKDQ�������RKP�FP��and�

E�� S+�EHWZHHQ�����DQG������

F�� $OO�EDFNILOO�WHVWLQJ�VKRXOG�EH�SHUIRUPHG�E\�D�FRUURVLRQ�HQJLQHHULQJ�ODERUDWRU\��
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&RSSHU�7XELQJ��
��� 8VH�7\SH�.�RU�7\SH�/�FRSSHU�WXELQJ�DV�UHTXLUHG�E\�WKH�DSSOLFDEOH�ORFDO�SOXPELQJ�FRGH��

7\SH�0�WXELQJ�VKRXOG�QRW�EH�XVHG�IRU�EXULHG�DSSOLFDWLRQV����

��� (OHFWULFDOO\�LQVXODWH�XQGHUJURXQG�FRSSHU�SLSH�IURP�GLVVLPLODU�PHWDOV�DQG�IURP�DERYH�
JURXQG�FRSSHU�SLSH�ZLWK�LQVXODWLQJ�GHYLFHV�SHU�1$&(�63������6OHHYH�FRSSHU�SLSH�
WKURXJK�IRRWLQJV�DQG�IRXQGDWLRQV�WR�SUHYHQW�S+�FRQFHQWUDWLRQ�FHOOV�DQG�SUHYHQW�OHDNV�
FDXVHG�E\�VHWWOHPHQW��

��� (OHFWULFDOO\�LQVXODWH�FROG�ZDWHU�SLSLQJ�IURP�KRW�ZDWHU�SLSLQJ�V\VWHPV��

��� 3URWHFW�FROG�ZDWHU�SLSH�XVLQJ�DOO�RI�WKH�IROORZLQJ�PHDVXUHV��

D�� 3ODFH�FROG�ZDWHU�FRSSHU�WXELQJ�LQ�DQ���PLO�SRO\HWK\OHQH�VOHHYH�RU�HQFDVH�LQ�
GRXEOH���PLO�WKLFN�SRO\HWK\OHQH�VOHHYHV��(QVXUH�WKDW�VOHHYHV�DUH�LQWDFW�DQG�IUHH�
RI�FXWV��WHDUV��SXQFWXUHV��RU�RWKHU�GDPDJH��

E�� 5HPRYH�DQ\�FRQVWUXFWLRQ�GHEULV��URFNV��ZRRG��RU�RUJDQLF�PDWWHU�IURP�WKH�WUHQFK�
SULRU�WR�EDFNILOO��

F�� %HG�DQG�EDFNILOO�ZLWK�DW�OHDVW���LQFKHV�RI�FOHDQ�VDQG�DOO�DURXQG�WKH�WXELQJ��
LQFOXGLQJ�WKH�EHGGLQJ��8VH�WKH�IROORZLQJ�SDUDPHWHUV�IRU�FOHDQ�VDQG�EDFNILOO��

L�� 0LQLPXP�VDWXUDWHG�UHVLVWLYLW\�RI�QR�OHVV�WKDQ�������RKP�FP��DQG�

LL�� S+�EHWZHHQ�����DQG������

LLL�� $OO�EDFNILOO�WHVWLQJ�VKRXOG�EH�SHUIRUPHG�E\�D�FRUURVLRQ�HQJLQHHULQJ�
ODERUDWRU\��

G�� &RSSHU�WXELQJ�IRU�FROG�ZDWHU�FDQ�DOVR�EH�WUHDWHG�WKH�VDPH�DV�IRU�KRW�ZDWHU���

��� +RW�ZDWHU�WXELQJ�PD\�EH�VXEMHFW�WR�D�KLJKHU�FRUURVLRQ�UDWH��3URWHFW�KRW�FRSSHU�WXELQJ�
XVLQJ�RQH�RI�WKH�IROORZLQJ�PHDVXUHV��

D�� 3UHYHQW�VRLO�FRQWDFW��6RLO�FRQWDFW�PD\�EH�SUHYHQWHG�E\�SODFLQJ�WKH�WXELQJ�DERYH�
JURXQG�RU�HQFDVLQJ�WKH�WXELQJ�ZLWK�39&�SLSH�ZLWK�VROYHQW�ZHOGHG�MRLQWV��(LWKHU�
VHDO�WKH�39&�SLSH�DW�ERWK�HQGV�XVLQJ�DPPRQLD��DQG�PHWKDQRO�IUHH�FDXON��RU�
WHUPLQDWH�ERWK�HQGV�DERYH�JUDGH�LQ�D�PDQQHU�WKDW�GRHVQ¶W�DOORZ�ZDWHU�WR�
LQILOWUDWH� or�

E�� $SSO\LQJ�FDWKRGLF�SURWHFWLRQ�SHU�1$&(�63������7KH�DPRXQW�RI�FDWKRGLF�
SURWHFWLRQ�FXUUHQW�QHHGHG�FDQ�EH�PLQLPL]HG�E\�FRDWLQJ�WKH�WXELQJ�ZLWK�D�VXLWDEOH�
GLHOHFWULF�FRDWLQJ�WKDW�LV�FRPSDWLEOH�ZLWK�FDWKRGLF�SURWHFWLRQ��VXFK�DV�
3RO\NHQ������

�
4 2016 California Plumbing Code (CPC), July 1, 2018 Supplement, Section 604.3. 
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3ODVWLF�DQG�9LWULILHG�&OD\�3LSH�
��� 1R�VSHFLDO�FRUURVLRQ�FRQWURO�PHDVXUHV�DUH�UHTXLUHG�IRU�SODVWLF�DQG�YLWULILHG�FOD\�SLSLQJ�

SODFHG�XQGHUJURXQG���

��� 3URWHFW�DOO�PHWDOOLF�ILWWLQJV�DQG�YDOYHV�ZLWK�ZD[�WDSH�SHU�$::$�&�����RU�ZLWK�HSR[\�DQG�
DSSURSULDWHO\�GHVLJQHG�FDWKRGLF�SURWHFWLRQ�V\VWHP�SHU�1$&(�63������

&RQFUHWH�6WUXFWXUHV�DQG�3LSH�
��� )URP�D�FRUURVLRQ�VWDQGSRLQW��DQ\�W\SH�RI�$670�&����FHPHQW�PD\�EH�XVHG�IRU�FRQFUHWH�

VWUXFWXUHV�DQG�SLSH�EHFDXVH�WKH�VXOIDWH�FRQFHQWUDWLRQ�LV�QHJOLJLEOH��6����IURP���WR������
SHUFHQW��8VH�D�PLQLPXP�VWUHQJWK�RI�������SVL�SHU�DSSOLFDEOH�FRGHV�������

��� 6WDQGDUG�FRQFUHWH�FRYHU�RYHU�UHLQIRUFLQJ�VWHHO�PD\�EH�XVHG�IRU�FRQFUHWH�VWUXFWXUHV�DQG�
SLSH�LQ�FRQWDFW�ZLWK�WKHVH�VRLOV�GXH�WR�WKH�ORZ�FKORULGH�FRQFHQWUDWLRQV�IRXQG�RQ�VLWH���
/LPLW�WKH�ZDWHU�VROXEOH�FKORULGH�LRQ�FRQWHQW�LQ�WKH�FRQFUHWH�PL[�GHVLJQ�WR�OHVV�WKDQ�����
SHUFHQW�E\�ZHLJKW�RI�FHPHQW��

127(��7KLV�DQDO\VLV�LV�EDVHG�VWULFWO\�RQ�WKH�VRLO�FRUURVLYLW\�FKDUDFWHULVWLFV��'HVLJQHU�PXVW�
FRQVLGHU�H[WHUQDO�VRXUFHV�RI�FKORULGH�IURP�EUDFNLVK�ZDWHU��VHDZDWHU��RU�VSUD\�IURP�WKHVH�
VRXUFHV�WKDW�ZRXOG�DPHQG�WKHVH�UHFRPPHQGDWLRQV��

3RVW�7HQVLRQHG�6ODEV��8QERQGHG�6LQJOH�6WUDQGHG�7HQGRQV�DQG�
$QFKRUV�
$OWKRXJK�FKORULGH�OHYHOV�ZHUH�UHODWLYHO\�ORZ��VRLO�LV�FRQVLGHUHG�DQ�DJJUHVVLYH�HQYLURQPHQW�IRU�
SRVW�WHQVLRQLQJ�VWUDQGV�DQG�DQFKRUV��3URWHFW�SRVW�WHQVLRQLQJ�VWUDQGV�DQG�DQFKRUV�DJDLQVW�
FRUURVLRQ�E\�LPSOHPHQWLQJ�DOO�WKH�IROORZLQJ�PHDVXUHV���������

��� /LPLW�WKH�ZDWHU�VROXEOH�FKORULGH�LRQ�FRQWHQW�LQ�WKH�FRQFUHWH�PL[�GHVLJQ�WR�OHVV�WKDQ������
SHUFHQW�E\�ZHLJKW�RI�FHPHQW��

��� 'HVLJQ�DOO�WHQGRQV�WR�SUHYHQW�LQJUHVV�RI�PRLVWXUH��$�FRUURVLRQ�LQKLELWLQJ�FRDWLQJ�VKRXOG�
EH�LQFRUSRUDWHG�LQWR�WKH�WHQGRQ�VKHDWKV��

��� 8VH�QRQ�VKULQN�JURXW�PL[HV�IRU�DOO�SRVW�WHQVLRQLQJ�SRFNHWV��

��� 3ULRU�WR�JURXWLQJ�WKH�SRFNHW��DSSO\�D�SURWHFWLYH�JUHDVH�FDS�ILOOHG�ZLWK�FRUURVLRQ�SURWHFWLRQ�
PDWHULDO�WKDW�SURYLGHV�D�ZDWHUWLJKW�VHDO�IRU�WKH�VWUDQG�HQG�DQG�ZHGJH�FDYLW\��(QVXUH�WKH�
FDS�IXOO\�VHDWV�DJDLQVW�WKH�IDFH�RI�WKH�VWDQGDUG�DQFKRU�DW�WKH�OLYH�HQG��

��� 3URWHFW�DOO�FRPSRQHQWV�IURP�PRLVWXUH�SULRU�WR�LQVWDOODWLRQ�DQG�ZLWKLQ�RQH�ZRUNLQJ�GD\�
DIWHU�LQVWDOODWLRQ��

�
5 2018 International Building Code (IBC) which refers to American Concrete Institute (ACI) 318-19 Table 19.3.2.1 
6 2015 International Residential Code (IRC) which refers to American Concrete Institute (ACI) 318-19 Table 19.3.2.1 
7 2016 California Building Code (CBC) which refers to American Concrete Institute (ACI) 318-19 Table 19.3.2.1 
8 Design Manual 303: Concrete Cylinder Pipe. Ameron. p.65 
9 Post-Tensioning Manual, sixth edition. Post-Tensioning Institute (PTI), Phoenix, AZ, 2006. 
10 PTI M10.2-00: Specification for Unbonded Single Strand Tendons. Post-Tensioning Institute (PTI), Phoenix, AZ, 2000. 
11 ACI 423.6-01: Specification for Unbonded Single Strand Tendons. American Concrete Institute (ACI), 2001 
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��� (QVXUH�WKH�PLQLPXP�FRQFUHWH�FRYHU�RYHU�WKH�WHQGRQ�WDLO�LV���LQFK��RU�JUHDWHU�LI�UHTXLUHG�
E\�WKH�DSSOLFDEOH�EXLOGLQJ�FRGH��

��� ,QVWDOO�FDSV�ZLWKLQ�RQH�ZRUNLQJ�GD\�DIWHU�WKH�FXWWLQJ�RI�WKH�WHQGRQ�WDLOV�DQG�DFFHSWDQFH�RI�
WKH�HORQJDWLRQ�UHFRUGV�E\�WKH�HQJLQHHU��

��� ,QVWDOO�SUH�FDVW�FRQFUHWH�SOXJ�RYHU�WKH�JUHDVH�FDS�WR�HQVXUH�WKH�OLYH�HQG�LV�VHDOHG�IURP�
IXUWKHU�PRLVWXUH�LQWUXVLRQ��

��� /LPLW�WKH�DFFHVV�RI�GLUHFW�UXQRII�RQWR�WKH�DQFKRUDJH�DUHD�E\�GHVLJQLQJ�SURSHU�GUDLQDJH��
'R�QRW�DOORZ�ZDWHU�WR�SRQG�DJDLQVW�DQFKRUV��

����3URYLGH�DW�OHDVW���LQFKHV�RI�VSDFH�EHWZHHQ�ILQLVK�JUDGH�DQG�WKH�DQFKRUDJH�DUHD��RU�
PRUH�LI�UHTXLUHG�E\�DSSOLFDEOH�EXLOGLQJ�FRGHV��

+\GUDXOLF�(OHYDWRUV�
��� &KRRVH�RQH�RI�WKH�IROORZLQJ�FRUURVLRQ�FRQWURO�RSWLRQV�IRU�WKH�K\GUDXOLF�VWHHO�F\OLQGHUV��

237,21���
D�� &RDW�K\GUDXOLF�HOHYDWRU�F\OLQGHUV�ZLWK�D�VXLWDEOH�GLHOHFWULF�FRDWLQJ�LQWHQGHG�IRU�

XQGHUJURXQG�XVH�VXFK�DV��

L�� 3RO\XUHWKDQH�SHU�$::$�&����RU�

LL�� ([WUXGHG�SRO\HWK\OHQH�SHU�$::$�&����RU�

LLL�� $�WDSH�FRDWLQJ�V\VWHP�SHU�$::$�&����RU�

LY�� +RW�DSSOLHG�FRDO�WDU�HQDPHO�SHU�$::$�&����RU�

Y�� )XVLRQ�ERQGHG�HSR[\�SHU�$::$�&�����

E�� (OHFWULFDOO\�LQVXODWH�HDFK�F\OLQGHU�IURP�EXLOGLQJ�PHWDOV�E\�LQVWDOOLQJ�GLHOHFWULF�
PDWHULDO�EHWZHHQ�WKH�SLVWRQ�SODWHQ�DQG�FDU��LQVXODWLQJ�WKH�EROWV��DQG�LQVWDOOLQJ�DQ�
LQVXODWHG�MRLQW�LQ�WKH�RLO�OLQH��DQG�

F�� $SSO\�FDWKRGLF�SURWHFWLRQ�WR�K\GUDXOLF�F\OLQGHUV�DV�SHU�1$&(�63�������

237,21���
$V�DQ�DOWHUQDWLYH�WR�HOHFWULFDO�LQVXODWLRQ�DQG�FDWKRGLF�SURWHFWLRQ��SODFH�HDFK�F\OLQGHU�
LQ�D�SODVWLF�FDVLQJ�ZLWK�D�SODVWLF�ZDWHUWLJKW�VHDO�DW�WKH�ERWWRP��

��� 7KH�HOHYDWRU�RLO�OLQH�VKRXOG�EH�SODFHG�DERYH�JURXQG�LI�SRVVLEOH�EXW��LI�XQGHUJURXQG��
VKRXOG�EH�SURWHFWHG�E\�RQH�RI�WKH�IROORZLQJ�FRUURVLRQ�FRQWURO�RSWLRQV��

� 237,21���
D�� 3URYLGH�D�ERQGHG�GLHOHFWULF�FRDWLQJ��
E�� (OHFWULFDOO\�LVRODWH�WKH�SLSHOLQH��DQG�
F�� $SSO\�FDWKRGLF�SURWHFWLRQ�WR�VWHHO�SLSLQJ�DV�SHU�1$&(�63������

� 237,21���
3ODFH�WKH�RLO�OLQH�LQ�D�39&�FDVLQJ�SLSH�ZLWK�VROYHQW�ZHOGHG�MRLQWV�DQG�VHDOHG�DW�ERWK�
HQGV�WR�SUHYHQW�FRQWDFW�ZLWK�VRLO�DQG�PRLVWXUH��
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&ORVXUH�
7KH�DQDO\VLV�DQG�UHFRPPHQGDWLRQV�SUHVHQWHG�LQ�WKLV�UHSRUW�DUH�EDVHG�XSRQ�GDWD�REWDLQHG�IURP�
WKH�ODERUDWRU\�VDPSOHV��7KLV�UHSRUW�GRHV�QRW�UHIOHFW�YDULDWLRQV�WKDW�PD\�RFFXU�DFURVV�WKH�VLWH�RU�
GXH�WR�WKH�PRGLI\LQJ�HIIHFWV�RI�FRQVWUXFWLRQ��,I�YDULDWLRQV�DSSHDU��+'5�VKRXOG�EH�QRWLILHG�
LPPHGLDWHO\�VR�WKDW�IXUWKHU�HYDOXDWLRQ�DQG�VXSSOHPHQWDO�UHFRPPHQGDWLRQV�FDQ�EH�SURYLGHG��

+'5¶V�VHUYLFHV�KDYH�EHHQ�SHUIRUPHG�ZLWK�WKH�XVXDO�WKRURXJKQHVV�DQG�FRPSHWHQFH�RI�WKH�
HQJLQHHULQJ�SURIHVVLRQ��1R�RWKHU�ZDUUDQW\�RU�UHSUHVHQWDWLRQ��HLWKHU�H[SUHVVHG�RU�LPSOLHG��LV�
LQFOXGHG�RU�LQWHQGHG��

3OHDVH�FDOO�LI�\RX�KDYH�DQ\�TXHVWLRQV��

5HVSHFWIXOO\�6XEPLWWHG��
+'5�(QJLQHHULQJ��,QF��

%UDGOH\�0��6WXDUW��3(� 0DUF�(�1�:HJQHU��3(�
Corrosion Engineer Sr. Corrosion Project Manager 

(QF��7DEOH���

�������6&6�6&6�W



Sample ID
H-1, B-1 

@ 1-5' 
H-3, B-1 

@ 1-5' 

Resistivit\ Units
as-received ohm-cm 44,000 60,000
saturated ohm-cm 8,000 2,360

pH 8.3 7.8

Electrical
Conductivit\ mS/cm 0.08 0.15

Chemical Anal\ses
Cations
calcium  Ca2+ mg/kg 64 55
magnesium Mg2+ mg/kg 17 17
sodium Na1+ mg/kg 66 109
potassium K1+ mg/kg 8.6 22
ammonium NH4

1+ mg/kg ND ND
Anions
carbonate CO3

2- mg/kg 51 ND
bicarbonate HCO3

1- mg/kg 79 153
fluoride F1- mg/kg 6.1 4.6
chloride Cl1- mg/kg 12 80
sulfate SO4

2- mg/kg 26 107
nitrate NO3

1- mg/kg 13 46
phosphate PO4

3- mg/kg ND ND

Other Tests
sulfide S2- qual na na
Redox mV na na

Resistivity per ASTM G187, pH per ASTM G51, Cations per ASTM D6919, Anions per ASTM D4327, and Alkalinity per APHA 2320-B.

Electrical conductivity in millisiemens/cm and chemical analyses were made on a 1:5 soil-to-water extract.

mg/kg = milligrams per kilogram (parts per million) of dry soil.

Redox = oxidation-reduction potential in millivolts

ND = not detected

na = not analyzed

Table 1 - Laborator\ Tests on Soil Samples

AYalRQ Ba\  Pacific Beach
YRXU #21010-01, HDR Lab #21-0858SCS

22-SeS-21

NMG GeRWechQical, IQc.

431 WeVW BaVeline Road Ã ClaUemonW, CA 91711
Phone: 909.962.5485 Ã Fa[: 909.626.3316 Page 1 of 1



�

�������	�
���	�����

��������������	�
��

���������
�����

��� !����"�##

�������	$�%&

'�(�)%(�*+&(��,  -#��

.��%���'����, //

.��%���0���, #1��1�#��

����������	
�����������������	

���2	�)%���%�

��������������%�&������3�������

�-���4%5����������0����

6%%������.�������
����#

'%����%�,�
���%����	�"�7���8��������

.��9���:���������7�%9����;������

��� !����"#�

.��9��$������<�������	$�%&

4����2����������������(���������5�2�8%�������������%������������2��%&���������$�.�������%8������2��������(�����+��%��=�2

(	�����'�(%���%�	�;�������%������;������>��2����������������8��2�(	������(%���������+���5��������������%������706�8�������5���

�����	����%�����2�������%����2����2�������(���8����$�4������+�����%������2������������%���&����������?+���&�����%8�*�'
7���2

��������%��	��%���%�����&�����5�����5�����+(&����2�8%������	���$�4�������%���&�	�(������%2+��2�%��	���������������	$

�
��'
7@�������*�'
7@� #����3�
A;0�'
7@���'
#-����'
�30�/0@��#�#-���0���'/4�

;�&(��


�����������������������	

1 of 15

l TL l 



�

������	�������

���2	�)%���%�

��������������%�&������3�������

�-���4%5����������0����

6%%������.�������
����#

'�(�)%(�@,  -#��

'%����%�, 
���%����	�"�7���8��������

0����.������2, #1��1��

������	�� ���	�� �������� ������

0.B;��  -#��"##� #1��1���� ,�- 3%��

0.B;��  -#��"##� #1��1���� ,�- 3%��

0.B;��  -#��"##� #1��1���� ,�- 3%��

0.B;��"����;7  -#��"## #1��1���##,## 3%��

2 of 15



�����������	
�

���������	
����
�
������������

���������
����
���������

�����������
����������� 

��
!"�#��
��


$�%�#�%�&'%��( )� ���

$������
( �����
���"�*�+���,��������

������������!(  �-��-��

�����!����.��/�0����
���
����.����
!�1�����'����,����
���������.���������2'����!�,��������%������,���
��!�.��3�����


 �-��-��4�������.��������������!����!��
!��
����4

����������������������������������

�+5�6��7*���8���+5�6��7*�))8���
!��+5�6��*���8������!������!�%�����
�����9�$��
!������$��
���������!�%��
/�,��

%�������)��7:��������
��"���������
���!������!��
�������.����������%���������$4�&���������
��"������.��%��������

�
��'
����!4

� ���	���!�"�#	��������$%&�������'(����

&���
��"������.��%����������
��'
����!4

%�����������(������#)�����*+*����

5�0�����.�
��������%�����!�,����
���
"��
�������;��
��"<�!� �-��-��� )(� :��,,����!�!��������2'���,��!������=%=4�5�0�

���.�
��������%�����!�,����
���
"��
�������;��
��"<�!� �-��-��� 7(7�:��,,����!�!��������2'���,��!������=%=4�$��

�����������������%�����!�,����
���
"��
�����9�-9����,���>9��*7��?9+�6��%�@�)� ���*  )8:�����$������������
�������

�
!��������������!��+�����������
������4�&���������
��"������.��%����������
��'
����!4

������

3 of 15



4 of 15

ENTHALPY ANALYTICAL, INC. Chain of Custody Record Turn Around Time (Rush by advanced notice only) 
806 N. Batavia St., Orange, CA 92868 Lab No: L/fOb9L Standard: 4 Day: 3 Day: v' - - - = Phone: (714i 771-6900 Fax: (714)771-9933 Page: 1 of 1 2 Day: 1 Day: Same Day: 

Billing: Enthalpy - SoCal Matrix: A=Air DW = Drinking Water 
ENTHALPY FL= Food Liquid FS = Food Solid L = Liquid Preservatives: 1 = Na 2S20 3 2 = HCI 3 = HN03 c/o Montrose Environmental Group r..1 n ct I y I. i l .. -1 I. i n c. 

PP= Pure Product S = Solid SeaW = Sea Water 4 = H2S04 5 = NaOH 6 = Other 
1 Park Plaza, Suite 1000, Irvine, CA 92614 SW= Swab W = Water WP= Wipe 0 = Other 

CUSTOMER INFORMATION PROJECT INFORMATION Analysis Request Test Instructions/ Comments 

Company: Belshire Environmental Services Name: Avalon Bay - Pacific Beach 

Report To: Cindy Johnson Number: 

Email: cindy@belshire.com P.O.#: 334132 
Address: 25971 Towne Centre Dr. Address: 3883 Ingraham St. 

Foothill Ranch, CA 92610 San Diego 

Phone: 949-460-5200 Global ID: 
0 C 

<D "iii 

;:T°oNte V,:lt•l11J (l.,,_J~ "' .c 
Fax: Sampled By: "' () "' ,,_ 

C ""iij 
.0 0 a, ·- • "' ii: ::;; (J Sampling Sampling Container 0 () "' 0 Sample ID Matrix Pres. > "' Date Time No./ Size :x: 2 

_, 
:'i 0.. 0 
IL f- F :x: 

1 Drum 1 €/-16-21 llf:JS s 1 X 4 OZ. none V 
2 Drum 2 t l t/ s 1 X 4 OZ. none V 
3 Drum 3 l/ l I s 1 X 4 OZ. none V 
4 Composite (Drum 1, Drum 2, Drum 3) V V V 3:1 composite prior to analysis 
5 

6 

7 

8 

9 -
10 /J / I 

Signatui:e 1 ///,,, V Print Name Company/ Title Date /Time 
1 

Relinquished By: ~1"'~ -//2 / A ~T-ae v. ,1 /t,,,..A .11, A ~1 c::-/.., .·r,.. "l -1~ •'L/ 
ILi• ;,If° 

1 
Received By: e-- ~// - - / }~_M ;vb .I" - ,, 

- 9-/7-2/ ~c; /.'tt'J{''fJ-
2 

Relinquished By: ~!':' -7M C,; .vlA f ~- ~Cf f-1:/-?I r:· rs; rh 
2 

Received By: ';;,-2~-- -A~ r:lvJJJfv, r, - ,,JI - 7'., 14 1/17/i,1 !.,j ,.3f;;i--?-i 
3 

Relinquished By: l,/ 
3 

Received By: 
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Section 1 

ENT LPY 
ANALYTICAL 

SAMPLE ACCEPTANCE CHECKLIST 

Project:Avalon Bay - Pacific Beach Client: Belshire Environmental Services 

Date Received:9/17/21 Sampler's Name Present: fvlves nNo 

Section 2 

Sample(s) received in a cooler? ~Yes, How many? _1__ 0No (skip section 2) 
Sample Temp ("C) 

(No Cooler) : __ 

Sample Temp {0 C), One from each cooler: #1: 6.0 #2: ---~#3: ____ #4: ____ _ 
(Acceptance range is < 6°C but not frozen (for Microbiology samples, acceptance range is < 10•c but not frozen). It Is acceptable far samples collected 

the same day as sample receipt to have a higher temperature as long as there is evidence that cooling has begun.) 
Shipping Information: 

Section 3 

Was the cooler packed with: ~Ice Dice Packs D Bubble Wrap Ostyrofoam 
0Paper 0None Oath er ________ _ 

Cooler Temp {0 C): #1: 1.8 __ #2: -~= #4: 

Section 4 

Was a COC received? 

Are sample IDs present? 
Are sampling dates & times present? 

Is a relinquished signature present? 
Are the tests required clearly indicated on the COC? 
Are custody seals present? 

If custody seals are present, were they intact? 
Are all samples sealed in plastic bags? {Recommended for Microbiology samples) 
Did all samples arrive intact? If no, indicate in Section 4 below. 
Did all bottle labels agree with COC? {ID, dates and times) 
Were the samples collected in the correct containers for the required tests? 

Are the containers labeled with the correct preservatives? 
Is there heads pace in the VOA vials greater than 5-6 mm in diameter? 
Was a sufficient amount of sample submitted for the requested tests? 

r~•on5 Explanations/Comments 

Section 6 

For discrepancies, how was the Project Manager notified? Overbal 

0Email 

PM Initials: __ Date/Time. ____ _ 

(email sent to/on): __ / _____ _ 

Project Manager's response: 

Enthalp nalytical, a subsidiary of Montrose Environmental Group ,Inc. 
931 W. Barkley Ave, Orange, CA 92868 • T: (714) 771-6900 • F: (714) 538-1209 

www.enthalpy.com/socal 
Sample Acceptance Checklist-Rev 4, 8/8/2017 
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��������������30 8�6��6HLVPLF�'HVLJQ�0DSV

KWWSV���VHLVPLFPDSV�RUJ ���

/DWLWXGH��/RQJLWXGH������������������������

'DWH �������������������30

'HVLJQ�&RGH�5HIHUHQFH�'RFXPHQW $6&(����

5LVN�&DWHJRU\ ,,

6LWH�&ODVV '���6WLII�6RLO

7\SH 9DOXH 'HVFULSWLRQ
66 ����� 0&(5�JURXQG�PRWLRQ���IRU�����VHFRQG�SHULRG�

6� ����� 0&(5�JURXQG�PRWLRQ���IRU����V�SHULRG�

606 ����� 6LWH�PRGLILHG�VSHFWUDO�DFFHOHUDWLRQ�YDOXH

60� QXOO��6HH�6HFWLRQ������� 6LWH�PRGLILHG�VSHFWUDO�DFFHOHUDWLRQ�YDOXH

6'6 ����� 1XPHULF�VHLVPLF�GHVLJQ�YDOXH�DW�����VHFRQG�6$

6'� QXOO��6HH�6HFWLRQ������� 1XPHULF�VHLVPLF�GHVLJQ�YDOXH�DW�����VHFRQG�6$

7\SH 9DOXH 'HVFULSWLRQ
6'& QXOO��6HH�6HFWLRQ������� 6HLVPLF�GHVLJQ�FDWHJRU\

)D � 6LWH�DPSOLILFDWLRQ�IDFWRU�DW�����VHFRQG

)Y QXOO��6HH�6HFWLRQ������� 6LWH�DPSOLILFDWLRQ�IDFWRU�DW�����VHFRQG

3*$ ����� 0&(*�SHDN�JURXQG�DFFHOHUDWLRQ

)3*$ ��� 6LWH�DPSOLILFDWLRQ�IDFWRU�DW�3*$

3*$0 ����� 6LWH�PRGLILHG�SHDN�JURXQG�DFFHOHUDWLRQ

7/ � /RQJ�SHULRG�WUDQVLWLRQ�SHULRG�LQ�VHFRQGV

6V57 ����� 3UREDELOLVWLF�ULVN�WDUJHWHG�JURXQG�PRWLRQ�������VHFRQG�

6V8+ ����� )DFWRUHG�XQLIRUP�KD]DUG�����SUREDELOLW\�RI�H[FHHGDQFH�LQ����\HDUV��VSHFWUDO�DFFHOHUDWLRQ

6V' ����� )DFWRUHG�GHWHUPLQLVWLF�DFFHOHUDWLRQ�YDOXH�������VHFRQG�

6�57 ����� 3UREDELOLVWLF�ULVN�WDUJHWHG�JURXQG�PRWLRQ�������VHFRQG�

6�8+ ����� )DFWRUHG�XQLIRUP�KD]DUG�����SUREDELOLW\�RI�H[FHHGDQFH�LQ����\HDUV��VSHFWUDO�DFFHOHUDWLRQ�

6�' ����� )DFWRUHG�GHWHUPLQLVWLF�DFFHOHUDWLRQ�YDOXH�������VHFRQG�

3*$G ����� )DFWRUHG�GHWHUPLQLVWLF�DFFHOHUDWLRQ�YDOXH���3HDN�*URXQG�$FFHOHUDWLRQ�

&56 ����� 0DSSHG�YDOXH�RI�WKH�ULVN�FRHIILFLHQW�DW�VKRUW�SHULRGV

&5� ����� 0DSSHG�YDOXH�RI�WKH�ULVN�FRHIILFLHQW�DW�D�SHULRG�RI���V

~l'l'a st 
1..a~a ft Bay Scene 
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��������������30 8�6��6HLVPLF�'HVLJQ�0DSV

KWWSV���VHLVPLFPDSV�RUJ ���

�

',6&/$,0(5

:KLOH�WKH�LQIRUPDWLRQ�SUHVHQWHG�RQ�WKLV�ZHEVLWH�LV�EHOLHYHG�WR�EH�FRUUHFW��6($2&��26+3'�DQG�LWV�VSRQVRUV�DQG�FRQWULEXWRUV�DVVXPH�QR�UHVSRQVLELOLW\�RU
OLDELOLW\�IRU�LWV�DFFXUDF\��7KH�PDWHULDO�SUHVHQWHG�LQ�WKLV�ZHE�DSSOLFDWLRQ�VKRXOG�QRW�EH�XVHG�RU�UHOLHG�XSRQ�IRU�DQ\�VSHFLILF�DSSOLFDWLRQ�ZLWKRXW�FRPSHWHQW�H[DPLQDWLRQ
DQG�YHULILFDWLRQ�RI�LWV�DFFXUDF\��VXLWDELOLW\�DQG�DSSOLFDELOLW\�E\�HQJLQHHUV�RU�RWKHU�OLFHQVHG�SURIHVVLRQDOV��6($2&���26+3'�GR�QRW�LQWHQG�WKDW�WKH�XVH�RI�WKLV
LQIRUPDWLRQ�UHSODFH�WKH�VRXQG�MXGJPHQW�RI�VXFK�FRPSHWHQW�SURIHVVLRQDOV��KDYLQJ�H[SHULHQFH�DQG�NQRZOHGJH�LQ�WKH�ILHOG�RI�SUDFWLFH��QRU�WR�VXEVWLWXWH�IRU�WKH
VWDQGDUG�RI�FDUH�UHTXLUHG�RI�VXFK�SURIHVVLRQDOV�LQ�LQWHUSUHWLQJ�DQG�DSSO\LQJ�WKH�UHVXOWV�RI�WKH�VHLVPLF�GDWD�SURYLGHG�E\�WKLV�ZHEVLWH��8VHUV�RI�WKH�LQIRUPDWLRQ�IURP
WKLV�ZHEVLWH�DVVXPH�DOO�OLDELOLW\�DULVLQJ�IURP�VXFK�XVH��8VH�RI�WKH�RXWSXW�RI�WKLV�ZHEVLWH�GRHV�QRW�LPSO\�DSSURYDO�E\�WKH�JRYHUQLQJ�EXLOGLQJ�FRGH�ERGLHV�UHVSRQVLEOH
IRU�EXLOGLQJ�FRGH�DSSURYDO�DQG�LQWHUSUHWDWLRQ�IRU�WKH�EXLOGLQJ�VLWH�GHVFULEHG�E\�ODWLWXGH�ORQJLWXGH�ORFDWLRQ�LQ�WKH�VHDUFK�UHVXOWV�RI�WKLV�ZHEVLWH�

.................................... 



��������������30 8QLILHG�+D]DUG�7RRO

KWWSV���HDUWKTXDNH�XVJV�JRY�KD]DUGV�LQWHUDFWLYH� ���

Uni�ed Hazard Tool

ʫ Input

U.S. Geological Survey - Earthquake Hazards Program

Please do not use this tool to obtain ground motion parameter values for the design code
reference documents covered by the U.S. Seismic Design Maps web tools (e.g., the
International Building Code and the ASCE 7 or 41 Standard). The values returned by the two
applications are not identical.

*

Edition

Dynamic: Conterminous U.S. 2014 (u…

Latitude
Decimal degrees

32.790611

Longitude
Decimal degrees, negative values for western longitudes

-117.237087

Site Class

259 m¨s (Site class D)

Spectral Period

Peak Ground Acceleration

Time Horizon
Return period in years

2475



��������������30 8QLILHG�+D]DUG�7RRO

KWWSV���HDUWKTXDNH�XVJV�JRY�KD]DUGV�LQWHUDFWLYH� ���

ʫ Deaggregation

Component

Total

ε ë (-� .. -2.5)
ε ë [-2.5 .. -2)
ε ë [-2 .. -1.5)
ε ë [-1.5 .. -1)
ε ë [-1 .. -0.5)
ε ë [-0.5 .. 0)
ε ë [0 .. 0.5)
ε ë [0.5 .. 1)
ε ë [1 .. 1.5)
ε ë [1.5 .. 2)
ε ë [2 .. 2.5)
ε ë [2.5 .. ç�)

5

25

45

Closest Distance, rRup (km)
65

85

105

9
8.5

8
7.5

Magnitude (Mw)

7
6.5

6
5.5

5
4.5

5
10
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��������������30 8QLILHG�+D]DUG�7RRO

KWWSV���HDUWKTXDNH�XVJV�JRY�KD]DUGV�LQWHUDFWLYH� ���

Summary statistics for´ Deaggregation³ Total

Deaggregation targets

Return period� 2475 yrs
Exceedance rate� 0.0004040404 yr⁻µ
PGA ground motion� 0.65120586 g

Recovered targets

Return period� 2741.2979 yrs
Exceedance rate� 0.0003647907 yr⁻µ

Totals

Binned� 100 ã
Residual� 0 ã
Trace� 0.1 ã

Mean Åover all sourcesÆ

m� 6.63
r� 5.65 km
ε₀� 0.96 B

Mode Ålargest mÉr binÆ

m� 6.89
r� 3.25 km
ε₀� 0.67 B
Contribution� 18.34 ã

Mode Ålargest mÉrÉε₀ binÆ

m� 6.88
r� 2.89 km
ε₀� 0.61 B
Contribution� 10.66 ã

Discretization

r� min ë 0.0, max ë 1000.0, Δ ë 20.0 km
m� min ë 4.4, max ë 9.4, Δ ë 0.2
ε� min ë -3.0, max ë 3.0, Δ ë 0.5 B

Epsilon keys

ε0� [-� .. -2.5)
ε1� [-2.5 .. -2.0)
ε2� [-2.0 .. -1.5)
ε�� [-1.5 .. -1.0)
ε�� [-1.0 .. -0.5)
ε�� [-0.5 .. 0.0)
ε�� [0.0 .. 0.5)
ε�� [0.5 .. 1.0)
ε�� [1.0 .. 1.5)
ε�� [1.5 .. 2.0)
ε10� [2.0 .. 2.5)
ε11� [2.5 .. ç�¥



��������������30 8QLILHG�+D]DUG�7RRO

KWWSV���HDUWKTXDNH�XVJV�JRY�KD]DUGV�LQWHUDFWLYH� ���

Deaggregation Contributors

Source Set ʷ  Source Type r m ε0 lon lat az ã

UC33brAvg_FM31 System 46.26
Rose Canyon [8¥ 2.84 6.77 0.68 117.216ÙW 32.807ÙN 46.72 31.56
Rose Canyon [7¥ 2.89 6.23 0.85 117.207ÙW 32.792ÙN 85.68 3.99
Rose Canyon [9¥ 3.56 6.44 0.87 117.228ÙW 32.821ÙN 14.15 1.89
Rose Canyon [6¥ 5.10 6.13 1.18 117.198ÙW 32.760ÙN 132.99 1.87
Coronado Bank alt1 [5¥ 19.82 7.04 2.00 117.431ÙW 32.720ÙN 246.66 1.78

UC33brAvg_FM32 System 45.97
Rose Canyon [8¥ 2.84 6.79 0.67 117.216ÙW 32.807ÙN 46.72 30.17
Rose Canyon [7¥ 2.89 6.27 0.84 117.207ÙW 32.792ÙN 85.68 3.79
Oceanside alt2 [2¥ 12.20 7.42 0.96 117.488ÙW 32.735ÙN 255.43 2.49
Coronado Bank alt2 [16¥ 19.82 7.47 1.74 117.433ÙW 32.724ÙN 247.99 2.04
Rose Canyon [9¥ 3.56 6.52 0.84 117.228ÙW 32.821ÙN 14.15 1.65
Rose Canyon [6¥ 5.10 6.19 1.16 117.198ÙW 32.760ÙN 132.99 1.38

UC33brAvg_FM32 (opt) Grid 3.92

UC33brAvg_FM31 (opt) Grid 3.84

L+ 
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Project Name:  Avalon Bay/ Pacific Beach 21010-01
9/8/2021

Depth (in):  118.8  Radius (in.): 4.0 9/8/2021
9/9/2021

Trial Number Time
Time Interval 

(mins.)
Initial Water 

Level (in.)
Final Water 
Level (in.)

ȴ�ŝŶ�tĂƚĞƌ�
Level (in.)

9:38
9:43
9:49
9:54

Time
Time Interval 

(mins.)
Total Elapsed 
Time (mins)

Initial Depth to 
Water (in.)

Final Depth to 
Water (in.)

ȴ�ŝŶ�tĂƚĞƌ�
Level (in.)

Percolation 
Rate (in./hr.)

10:41
10:46
10:47
10:52
10:55
11:00
11:02
11:07
11:09
11:14
11:16
11:21
11:24
11:29
11:31
11:36
11:44
11:49
11:51
11:56
11:58
12:03
12:05
12:10

82.8
19.2 It=

63.6 It= 28.8 in./hr.
51.0

Gravel Volume Correction Factor:
0.6 Itf= 17.3 in./hr.

ȴ,;ϲϬƌͿͬȴƚ;ƌнϮ,ĂǀŐͿ

777.6

5.0 50.0 36.0 99.6 63.6 763.2

5.0 45.0 36.0 100.8 64.8

763.2

5.0

5.0 55.0 36.0 99.6

36.0 104.4

5.0 25.0 36.0 101.4

30.0 36.0 100.85.0

68.4

799.2

5.0 10.0

5.0 5.0 36.0 102.6 66.6

820.8

40.0 36.0 99.0

5.0 35.0 36.0 99.6

806.4

5.0 20.0 36.0

36.0 103.2 67.25.0 15.0

Tested By:  ASC

Percolation Data

Percolation Data Sheet

1

2

5.0

5.0

36.0

36.0

Sandy Soil Criteria

dĞƐƚ�,ŽůĞ�EƵŵďĞƌ͗��WͲϭ

109.2 73.2

106.8

&ŝŶĂů�,ĞŝŐŚƚ�ŽĨ�tĂƚĞƌ��;,ĨͿ�с

 Project Number: 
                Date Excavated: 

            Date Presoak:  
          Date Tested:  

70.8

63.6

784.8

763.2

102.6 66.6 799.2

63.0 756.0

63.6

763.2

64.8 777.6

63.6

65.4

�с;ϭ͘ϰĚƉΔϮͬĚďΔϮͿнϬ͘ϰс

5.0 60.0 36.0 99.6

�ŚĂŶŐĞ�ŝŶ�,ĞŝŐŚƚ�KǀĞƌ�dŝŵĞ�;ȴ,Ϳ�с
�ǀĞƌĂŐĞ�,ĞĂĚ�KǀĞƌ�dŝŵĞ��;,ĂǀŐͿ�с

/ŶŝƚŝĂů�,ĞŝŐŚƚ�ŽĨ�tĂƚĞƌ�;,ŽͿ�с



Project Name:  Avalon Bay/ Pacific Beach 21010-01
9/8/2021

Depth (in):  60.6  Radius (in.): 4.0 9/8/2021
9/9/2021

Trial Number Time
Time Interval 

(mins.)
Initial Water 

Level (in.)
Final Water 
Level (in.)

ȴ�ŝŶ�tĂƚĞƌ�
Level (in.)

13:21
13:36
13:38
13:53

Time
Time Interval 

(mins.)
Total Elapsed 
Time (mins)

Initial Depth to 
Water (in.)

Final Depth to 
Water (in.)

ȴ�ŝŶ�tĂƚĞƌ�
Level (in.)

Percolation 
Rate (in./hr.)

13:56
14:06
14:08
14:18
14:19
14:29
14:30
14:40
14:42
14:52
14:53
15:03

42.6
18.0 It=

24.6 It= 9.1 in./hr.

30.3
Gravel Volume Correction Factor:

0.6 Itf= 5.5 in./hr.

ȴ,;ϲϬƌͿͬȴƚ;ƌнϮ,ĂǀŐͿ

Percolation Data Sheet

 Project Number: 
dĞƐƚ�,ŽůĞ�EƵŵďĞƌ͗��WͲϮ                 Date Excavated: 

            Date Presoak:  

Percolation Data

Tested By:  ASC           Date Tested:  

Sandy Soil Criteria

1 15.0 18.0 49.8 31.8

2 15.0 18.0 55.2 37.2

152.6

10.0 10.0 18.0 43.8 25.8 154.8

10.0 20.0 18.0 43.4 25.4

150.5

10.0 30.0 18.0 43.2 25.2 151.2

10.0 40.0 18.0 43.1 25.1

147.6

10.0 50.0 18.0 42.7 24.7 148.3

10.0 60.0 18.0 42.6 24.6

/ŶŝƚŝĂů�,ĞŝŐŚƚ�ŽĨ�tĂƚĞƌ�;,ŽͿ�с
&ŝŶĂů�,ĞŝŐŚƚ�ŽĨ�tĂƚĞƌ��;,ĨͿ�с

�ŚĂŶŐĞ�ŝŶ�,ĞŝŐŚƚ�KǀĞƌ�dŝŵĞ�;ȴ,Ϳ�с
�ǀĞƌĂŐĞ�,ĞĂĚ�KǀĞƌ�dŝŵĞ��;,ĂǀŐͿ�с

�с;ϭ͘ϰĚƉΔϮͬĚďΔϮͿнϬ͘ϰс



Project Name:  Avalon Bay/ Pacific Beach 21010-01
9/8/2021

Depth (in):  115.2 ��ŽƌŝŶŐ�ZĂĚŝƵƐ�;ŝŶ͘Ϳ͗ 4.0 9/8/2021
Tested By:  ASC Pipe Radius (in): 3.0 9/9/2021

Trial Number Time
Time Interval 

(mins.)
Initial Water 

Level (in.)
Final Water 
Level (in.)

ȴ�ŝŶ�tĂƚĞƌ�
Level (in.)

16:00
16:15
16:18
16:33

Time
Time Interval 

(mins.)
Total Elapsed Time 

(mins)
Initial Depth to 

Water (in.)
Final Depth to 

Water (in.)
ȴ�ŝŶ�tĂƚĞƌ�
Level (in.)

Percolation 
Rate (in./hr.)

16:35
16:45
16:47
16:57
17:00
17:10
17:12
17:22
17:24
17:34
17:37
17:47

67.2
28.2 It=

39.0 It= 9.4 in./hr.

47.7

ȴ,;ϲϬƌͿͬȴƚ;ƌнϮ,ĂǀŐͿ

Percolation Data Sheet

 Project Number: 
dĞƐƚ�,ŽůĞ�EƵŵďĞƌ͗��WͲϯ                 Date Excavated: 

            Date Presoak:  

Percolation Data

          Date Tested:  

Sandy Soil Criteria

1 15.0 48.0 114.5 66.5

2 15.0 60.0 109.2 49.2

238.3

252.010.0 10.0 48.0 90.0 42.0

10.0 20.0 48.0 87.7 39.7

236.9

10.0 30.0 48.0 88.1 40.1 240.5

10.0 40.0 48.0 87.5 39.5

234.0

10.0 50.0 48.0 87.1 39.1 234.7

10.0 60.0 48.0 87.0 39.0

/ŶŝƚŝĂů�,ĞŝŐŚƚ�ŽĨ�tĂƚĞƌ�;,ŽͿ�с
&ŝŶĂů�,ĞŝŐŚƚ�ŽĨ�tĂƚĞƌ��;,ĨͿ�с

�ŚĂŶŐĞ�ŝŶ�,ĞŝŐŚƚ�KǀĞƌ�dŝŵĞ�;ȴ,Ϳ�с
�ǀĞƌĂŐĞ�,ĞĂĚ�KǀĞƌ�dŝŵĞ��;,ĂǀŐͿ�с



1 7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV�
:RUNVKHHW�&�������)RUP�Ζ��%�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

Part 1 - Full Infiltration Feasibility Screening Criteria 

DMA(s) Being Analyzed: Project Phase: 

Criteria 1: Groundwater Screening 

1A 

Groundwater Depth. Is the depth to seasonally high groundwater tables (normal high depth 
during the wet season) beneath the base of any full infiltration BMP greater than 10 feet? 

☐ Yes; continue to Step 1B.

☐ No; The depth to groundwater is less than or equal to 10 feet, but site layout changes or
reasonable mitigation measures can be proposed to support full infiltration BMPs. Continue
to step 1B.

☐   ☐ No; The depth to groundwater is less than or equal to 10 feet and site layout changes or 
reasonable mitigation measures cannot be proposed to support full infiltration BMPs. Answer 
hNoi for Criteria » Result.  

1B 

Contaminated Soil/Groundwater. Are proposed full infiltration BMPs at least 250 feet away 
from contaminated soil or groundwater sites? This can be confirmed using GeoTracker 
(geotracker.waterboards.ca.gov) to identify open contaminated sites. The setbacks must be 
the closest horizontal radial distance from the surface edge (at the overflow elevation) of the 
BMP.   

☐ ☐ Yes; continue to Step 1C. 

☐ No; However, site layout changes or reasonable mitigation measures can be proposed to
support full infiltration BMPs. Continue to Step 1C.

☐ No; Site layout changes or reasonable mitigation measures cannot be proposed to support
full infiltration BMPs. Answer hNoi to Criteria 1 Result.

1 Note that it is not required to investigate each and every criterion in the worksheetL a single hnoi 
answer in Part 1, Part 2, part 3, or Part 4 determines a full, partial, or no infiltration condition. 
2 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 

0 

0 

0 

0 
0 

0 
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Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

1C 

Inadequate Soil Treatment Capacity. Are full infiltration BMPs proposed in DMA soils that 
have adequate soil treatment capacity?  

The DMA has adequate soil treatment capacity if ALL of the following criteria (detailed in 
%F¼F¼.1) for all soil layers beneath the infiltrating surface are met:

x USDA texture class is sandy loam or loam or silt loam or silt or sandy clay loam or�clay
loam or silty clay loam or sandy clay or silty clay or clay; and

x Cation Exchange Capacity (CEC) greater than 5 milliequivalents/100g; and

x Soil organic matter is greater than 1%; and

x Groundwater table is equal to or greater than 10 feet beneath the base of the full
infiltration BMP.

☐ ☐ Yes; continue to Step 1D. 

☐ No; However, site layout changes or reasonable mitigation measures can be proposed to
support full infiltration BMPs. Continue to Step 1D.

☐ No; Site layout changes or reasonable mitigation measures cannot be proposed to support
full infiltration BMPs. Answer hNoi to Criteria » Result.

1D 
☐

Other Groundwater Contamination Hazards. Are there site-specific groundwater 
contamination hazards not already mentioned (refer to Appendix C.¼F¼) that can be 
reasonably mitigated to support full infiltration BMPs?  

☐ Yes; there are other contamination hazards identified that can be mitigated. Answer h;esi
to Criteria 1 Result.

☐ No; there are other contamination hazards identified that cannot be mitigated. Answer
hNoi to Criteria » Result.

☐ N¤AN no contamination hazards are identifiedF Answer h;esi to Criteria » Result.

Criteria 1 
Result 

Can infiltration greater than 0.5 inches per hour be allowed without increasing risk of 
groundwater contamination that cannot be reasonably mitigated to an acceptable level? 
See Appendix C.¼F¼.8 for a list of typically reasonable and typically unreasonable 
mitigation measures.  

☐ Yes; Continue to Part 1, Criteria 2.

☐ No; Continue to Part 1 Result.

0 

0 

0 

0 

0 

0 

0 

0 
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3 7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV�
:RUNVKHHW�&�������)RUP�Ζ��%�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

Summarize groundwater quality and any mitigation measures proposed.  Documentation should focus on 
groundwater table, mapped soil types and contaminated site locations.  

The groundwater table is at or just below sea level with a general gradient to the south.  The 
onsite soils within the BMP zones (5 to 8 feet below ground surface) consist of fine sands with 
local gravel.  Although groundwater sampling/testing was not performed, four samples of the 
drummed  soils (saturated and unsaturated) were tested for known contaminants prior to 
transport offsite.  The soils were found to be suitable for disposal.  The Geotracker website 
showed two "case-closed" sites near the south end of the site, both of which were related to 
leaking underground storage tanks.  

SDJ) 
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Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

Criteria 2: Water Balance Screening 

2A 

Ephemeral Stream Setback. Does the proposed full infiltration BMP meet both the following? 

x The full infiltration BMP is located at least 250 feet away from an ephemeral stream;
AND

x The bottom surface of the full infiltration BMP is at a depth 20 feet or greater from
seasonally high groundwater tables.

☐ ☐ YesN Answer h;esi to Criteria ¼ Result. 

☐ No; Continue to Step 2B.

2B 

Mitigation Measures. Can site layout changes be proposed to support full infiltration BMPs? 

☐ Yes; the site can be reconfigured to mitigate potential water balance issues. Answer h;esi
to Criteria 2 Result. 

☐ No; the site cannot be reconfigured to mitigate potential water balance issues. Continue to
Step 2C and provide discussion.

2C 

Additional studies. Do additional studies support full infiltration BMPs? 

In the event that water balance effects are used to reject full infiltration (anticipated to be 
rare), additional analysis shall be completed and documented by a qualified professional 
indicating the site-specific information evaluated and the technical basis for this finding. 

☐ Yes; Answer hYesi to Criteria 2 Result.

☐ No; Answer hNoi to Criteria 2 Result.

Criteria 2 
Result 

Can infiltration greater than 0.5 inches per hour be allowed without causing potential water 
balance issues such as change of seasonality of ephemeral streams?  

☐ Yes; Continue to Part 1 Result.

☐ No; Continue to Part 1 Result.

-

0 

0 

0 

0 

0 
0 

0 
0 
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5 7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV�
:RUNVKHHW�&�������)RUP�Ζ��%�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

Summarize potential water balance effects.  Documentation should focus on mapping and soil data 
regarding proximity to ephemeral streams and groundwater depth.    

Part 1 – Full Infiltration Groundwater and Water Balance Screening Result3 Result 

If answers to Criteria 1 and 2 are h;esiL a full infiltration design is potentially 
feasible. The feasibility screening category is Full Infiltration based on 
groundwater conditions. 

If answer to Criteria 1 or Criteria 2 is hNoiL infiltration may be possible to some 
extent but would not generally be feasible or desirable to achieve a hfull 
infiltrationi design based on groundwater conditions. Proceed to Part 2. 

☐ Full Infiltration

☐ Complete Part 2

3 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 

0 

0 
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6 7KH�&LW\�RI�6DQ�'LHJR�_�6WRUP�:DWHU�6WDQGDUGV�
:RUNVKHHW�&�������)RUP�Ζ��%�_�-DQXDU\������(GLWLRQ

Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

Part 2 – Partial vs. No Infiltration Feasibility Screening Criteria 

DMA(s) Being Analyzed: Project Phase: 

Criteria 3: Groundwater Screening 

    Contaminated Soil/Groundwater. Are partial infiltration BMPs proposed at least 100 feet away from 
contaminated soil or groundwater sites? This can be confirmed using GeoTracker 
(geotracker.waterboards.ca.gov) to identify open contaminated sites.  This criterion is intentionally a 
smaller radius than full infiltration, as the potential quantity of infiltration from partial infiltration BMPs 
is smaller. 

☐ ☐ ;esN Answer h;esi to Criteria 3 Result. 

☐ No; However, site layout changes can be proposed to avoid contaminated soils or soils that lack adequate
treatment capacityF Select h;esi to Criteria ½ Result. It is a requirement for the SWQMP preparer to
identify potential mitigation measures.

☐ No; Contaminated soils or soils that lack adequate treatment capacity cannot be avoided and partial
infiltration BMPs are not feasibleF Select hNoi to Criteria ½ Result.

Criteria 3 Result: Can infiltration of greater than or equal to 0.05 inches/hour and less than or equal to 0.5 
inches/hour be allowed without increasing risk of groundwater contamination that cannot be reasonably 
mitigated to an acceptable level?  

☐ Yes; Continue to Part 2, Criteria 4.

If ☐ No; Skip to Part 2 Result.

Summarize findings and basis.  Documentation should focus on mapped soil types and contaminated site 
locations.     

0 

0 

0 

0 
0 
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Categorization of Infiltration Feasibility Condition based on 
Groundwater and Water Balance Conditions 

Worksheet C.4-2: Form I-8B2 

Criteria 4: Water Balance Screening 

  Additional studies. In the event that water balance effects are used to reject partial infiltration (anticipated 
to be rare), a qualified professional must provide an analysis of the incremental effects of partial 
infiltration BMPs on the water balance compared to incidental infiltration under a no infiltration scenario 
(e.g. precipitation, irrigation, etc.). 

Criteria 4 Result: Can infiltration of greater than or equal to 0.05 inches/hour and less than or equal to 0.5 
inches/hour be allowed without causing potential water balance issues such as change of seasonality of 
ephemeral streams?  

☐ Yes: Continue to Part 2 Result.

If ☐ No: Continue to Part 2 Result.

Summarize potential water balance effects.  Documentation should focus on mapping and soil data 
regarding proximity to ephemeral streams and groundwater depth.     

Part 2 – Partial Infiltration Groundwater and Water Balance Screening Result4 Result 

If answers to Criteria ½ and Criteria ¾ are h;esiL a partial infiltration design is 
potentially feasible. The feasibility screening category is Partial Infiltration based on 
groundwater and water balance conditions.  

If answer to Criteria 3 or Criteria 4 is hNoiL then infiltration of any volume is 
considered to be infeasible within the site.  The feasibility screening category is No 
Infiltration based on groundwater or water balance condition.   

☐ Partial
Infiltration
Condition

☐ No Infiltration
Condition

4 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 

0 

0 

0 

0 
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The City of San Diego | Storm Water Standards 
:RUNVKHHW�'�������)RUP�Ζ���_�-DQXDU\������(GLWLRQ

Factor of Safety and Design Infiltration Rate Worksheet Worksheet D.5-1: Form I-9 

Factor Category Factor Description Assigned 
Weight (w) 

Factor 
Value (v) 

Product (p) 
p = w x v 

A Suitability 
Assessment 

Soil assessment methods 0.25 

Predominant soil texture 0.25 

Site soil variability 0.25 

Depth to groundwater / 
impervious layer 0.25 

Suitability Assessment Safety Factor, SA = 6p 

B Design 

Level of pretreatment/ expected 
sediment loads 0.5 

Redundancy/resiliency 0.25 

Compaction during construction 0.25 

Design Safety Factor, SB = 6p 

Combined Safety Factor, Stotal= SA x SB 
[Minimum of 2 and Maximum of 9] 

Observed Infiltration Rate, inch/hr., Kobserved 
(corrected for test-specific bias) 
Note: This worksheet is only applicable when the observed infiltration rate is greater 
than or equal to 1 inch/hr. 

Design Infiltration Rate, in/hr., Kdesign = Kobserved / Stotal
Note: If the estimated design infiltration rate is less than or equal to 0.5 inch/hr. then 
the applicant may choose to implement partial infiltration BMPs. 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

Note: Worksheet D.5-1: Form I-9 is only applicable to design BMPs in hf�ll infil��a�i�n c�ndi�i�ni. This form is not 
applicable for categorization of infiltration feasibility (Worksheet C.4-1: Form I-8) and/or for designing BMPs in 
h�a��ial infil��a�i�n c�ndi�i�ni �� hn� infil��a�i�n c�ndi�i�ni. 

2 .5

1 .25

1 .25

2 .5

1.5

Two tests were performed in the areas of the proposed BMP's (P-2 and P-3) with an
average infiltration rate of 5.5 inches per hour. (See summary in Part 1 of Form I-8A and
geotechnical report dated April 15, 2022.

I 
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The City of San Diego | Storm Water Standards 
:RUNVKHHW�'�������)RUP�Ζ���_�-DQXDU\������(GLWLRQ

Factor of Safety and Design Infiltration Rate Worksheet Worksheet D.5-1: Form I-9 

Factor Category Factor Description Assigned 
Weight (w) 

Factor 
Value (v) 

Product (p) 
p = w x v 

A Suitability 
Assessment 

Soil assessment methods 0.25 

Predominant soil texture 0.25 

Site soil variability 0.25 

Depth to groundwater / 
impervious layer 0.25 

Suitability Assessment Safety Factor, SA = 6p 

B Design 

Level of pretreatment/ expected 
sediment loads 0.5 

Redundancy/resiliency 0.25 

Compaction during construction 0.25 

Design Safety Factor, SB = 6p 

Combined Safety Factor, Stotal= SA x SB 
[Minimum of 2 and Maximum of 9] 

Observed Infiltration Rate, inch/hr., Kobserved 
(corrected for test-specific bias) 
Note: This worksheet is only applicable when the observed infiltration rate is greater 
than or equal to 1 inch/hr. 

Design Infiltration Rate, in/hr., Kdesign = Kobserved / Stotal
Note: If the estimated design infiltration rate is less than or equal to 0.5 inch/hr. then 
the applicant may choose to implement partial infiltration BMPs. 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

Note: Worksheet D.5-1: Form I-9 is only applicable to design BMPs in hf�ll infil��a�i�n c�ndi�i�ni. This form is not 
applicable for categorization of infiltration feasibility (Worksheet C.4-1: Form I-8) and/or for designing BMPs in 
h�a��ial infil��a�i�n c�ndi�i�ni �� hn� infil��a�i�n c�ndi�i�ni. 

2 .5

1 .25

1 .25

2 .5

1.5

Two tests were performed in the areas of the proposed BMP's (P-2 and P-3) with an 
average infiltration rate of 5.5 inches per hour. (See summary in Part 1 of Form I-8A and 
geotechnical report dated April 15, 2022.
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�
���� *HQHUDO�
�

���� ,QWHQW���7KHVH�*HQHUDO�(DUWKZRUN�DQG�*UDGLQJ�6SHFLILFDWLRQV�DUH�IRU�WKH�JUDGLQJ�
DQG� HDUWKZRUN� VKRZQ� RQ� WKH� DSSURYHG� JUDGLQJ� SODQ�V�� DQG�RU� LQGLFDWHG� LQ� WKH�
JHRWHFKQLFDO� UHSRUW�V��� 7KHVH� 6SHFLILFDWLRQV� DUH� D� SDUW� RI� WKH� UHFRPPHQGDWLRQV�
FRQWDLQHG� LQ� WKH� JHRWHFKQLFDO� UHSRUW�V��� ,Q� FDVH� RI� FRQIOLFW�� WKH� VSHFLILF�
UHFRPPHQGDWLRQV� LQ� WKH� JHRWHFKQLFDO� UHSRUW� VKDOO� VXSHUVHGH� WKHVH�PRUH� JHQHUDO�
6SHFLILFDWLRQV�� 2EVHUYDWLRQV� RI� WKH� HDUWKZRUN� E\� WKH� SURMHFW� *HRWHFKQLFDO�
&RQVXOWDQW� GXULQJ� WKH� FRXUVH� RI� JUDGLQJ� PD\� UHVXOW� LQ� QHZ� RU� UHYLVHG�
UHFRPPHQGDWLRQV� WKDW� FRXOG� VXSHUVHGH� WKHVH� VSHFLILFDWLRQV� RU� WKH�
UHFRPPHQGDWLRQV�LQ�WKH�JHRWHFKQLFDO�UHSRUW�V���

�
���� *HRWHFKQLFDO� &RQVXOWDQW�� � 3ULRU� WR� FRPPHQFHPHQW� RI� ZRUN�� WKH� RZQHU� VKDOO�

HPSOR\� D� JHRWHFKQLFDO� FRQVXOWDQW�� 7KH� JHRWHFKQLFDO� FRQVXOWDQW� VKDOO� EH�
UHVSRQVLEOH� IRU� UHYLHZLQJ� WKH� DSSURYHG�JHRWHFKQLFDO� UHSRUW�V�� DQG�DFFHSWLQJ� WKH�
DGHTXDF\� RI� WKH� SUHOLPLQDU\� JHRWHFKQLFDO� ILQGLQJV�� FRQFOXVLRQV�� DQG�
UHFRPPHQGDWLRQV�SULRU�WR�WKH�FRPPHQFHPHQW�RI�WKH�JUDGLQJ��

�
3ULRU�WR�FRPPHQFHPHQW�RI�JUDGLQJ��WKH�*HRWHFKQLFDO�&RQVXOWDQW�VKDOO�UHYLHZ�WKH�
�ZRUN� SODQ�� SUHSDUHG� E\� WKH� (DUWKZRUN� &RQWUDFWRU� �&RQWUDFWRU�� DQG� VFKHGXOH�
VXIILFLHQW�SHUVRQQHO�WR�SHUIRUP�WKH�DSSURSULDWH�OHYHO�RI�REVHUYDWLRQ��PDSSLQJ��DQG�
FRPSDFWLRQ�WHVWLQJ��
�
'XULQJ� WKH�JUDGLQJ�DQG�HDUWKZRUN�RSHUDWLRQV�� WKH�*HRWHFKQLFDO�&RQVXOWDQW� VKDOO�
REVHUYH��PDS��DQG�GRFXPHQW�WKH�VXEVXUIDFH�H[SRVXUHV�WR�YHULI\�WKH�JHRWHFKQLFDO�
GHVLJQ� DVVXPSWLRQV�� ,I� WKH� REVHUYHG� FRQGLWLRQV� DUH� IRXQG� WR� EH� VLJQLILFDQWO\�
GLIIHUHQW� WKDQ� WKH� LQWHUSUHWHG� DVVXPSWLRQV� GXULQJ� WKH� GHVLJQ� SKDVH�� WKH�
*HRWHFKQLFDO�&RQVXOWDQW�VKDOO�LQIRUP�WKH�RZQHU��UHFRPPHQG�DSSURSULDWH�FKDQJHV�
LQ�GHVLJQ�WR�DFFRPPRGDWH�WKH�REVHUYHG�FRQGLWLRQV��DQG�QRWLI\�WKH�UHYLHZ�DJHQF\�
ZKHUH� UHTXLUHG�� 6XEVXUIDFH� DUHDV� WR� EH� JHRWHFKQLFDOO\� REVHUYHG�� PDSSHG��
HOHYDWLRQV�UHFRUGHG��DQG�RU�WHVWHG�LQFOXGH�QDWXUDO�JURXQG�DIWHU�LW�KDV�EHHQ�FOHDUHG�
IRU�UHFHLYLQJ�ILOO�EXW�EHIRUH�ILOO�LV�SODFHG��ERWWRPV�RI�DOO��UHPHGLDO�UHPRYDO��DUHDV��
DOO�NH\�ERWWRPV��DQG�EHQFKHV�PDGH�RQ�VORSLQJ�JURXQG�WR�UHFHLYH�ILOO��
�
7KH� *HRWHFKQLFDO� &RQVXOWDQW� VKDOO� REVHUYH� WKH� PRLVWXUH�FRQGLWLRQLQJ� DQG�
SURFHVVLQJ� RI� WKH� VXEJUDGH� DQG� ILOO� PDWHULDOV� DQG� SHUIRUP� UHODWLYH� FRPSDFWLRQ�
WHVWLQJ� RI� ILOO� WR� GHWHUPLQH� WKH� DWWDLQHG� OHYHO� RI� FRPSDFWLRQ�� 7KH� *HRWHFKQLFDO�
&RQVXOWDQW� VKDOO� SURYLGH� WKH� WHVW� UHVXOWV� WR� WKH� RZQHU� DQG� WKH� &RQWUDFWRU� RQ� D�
URXWLQH�DQG�IUHTXHQW�EDVLV��



   

2�?10*'2&?5HSRUWV?$SSHQGLFHV?$SSHQGL[�)���*UDGLQJ�6SHFLILFDWLRQV�GRF� )���

���� 7KH� (DUWKZRUN� &RQWUDFWRU�� � 7KH� (DUWKZRUN� &RQWUDFWRU� �&RQWUDFWRU�� VKDOO� EH�
TXDOLILHG��H[SHULHQFHG��DQG�NQRZOHGJHDEOH�LQ�HDUWKZRUN�ORJLVWLFV��SUHSDUDWLRQ�DQG�
SURFHVVLQJ�RI�JURXQG�WR�UHFHLYH�ILOO��PRLVWXUH�FRQGLWLRQLQJ�DQG�SURFHVVLQJ�RI�ILOO��
DQG� FRPSDFWLQJ� ILOO�� 7KH� &RQWUDFWRU� VKDOO� UHYLHZ� DQG� DFFHSW� WKH� SODQV��
JHRWHFKQLFDO� UHSRUW�V��� DQG� WKHVH� 6SHFLILFDWLRQV� SULRU� WR� FRPPHQFHPHQW� RI�
JUDGLQJ��7KH�&RQWUDFWRU�VKDOO�EH�VROHO\�UHVSRQVLEOH�IRU�SHUIRUPLQJ�WKH�JUDGLQJ�LQ�
DFFRUGDQFH�ZLWK�WKH�SODQV�DQG�VSHFLILFDWLRQV��

�
7KH� &RQWUDFWRU� VKDOO� SUHSDUH� DQG� VXEPLW� WR� WKH� RZQHU� DQG� WKH� *HRWHFKQLFDO�
&RQVXOWDQW� D� ZRUN� SODQ� WKDW� LQGLFDWHV� WKH� VHTXHQFH� RI� HDUWKZRUN� JUDGLQJ�� WKH�
QXPEHU� RI� �VSUHDGV�� RI� ZRUN� DQG� WKH� HVWLPDWHG� TXDQWLWLHV� RI� GDLO\� HDUWKZRUN�
FRQWHPSODWHG�IRU�WKH�VLWH�SULRU�WR�FRPPHQFHPHQW�RI�JUDGLQJ��7KH�&RQWUDFWRU�VKDOO�
LQIRUP�WKH�RZQHU�DQG�WKH�*HRWHFKQLFDO�&RQVXOWDQW�RI�FKDQJHV�LQ�ZRUN�VFKHGXOHV�
DQG�XSGDWHV�WR�WKH�ZRUN�SODQ�DW�OHDVW����KRXUV�LQ�DGYDQFH�RI�VXFK�FKDQJHV�VR�WKDW�
DSSURSULDWH� REVHUYDWLRQV� DQG� WHVWV� FDQ� EH� SODQQHG� DQG� DFFRPSOLVKHG�� 7KH�
&RQWUDFWRU� VKDOO� QRW� DVVXPH� WKDW� WKH� *HRWHFKQLFDO� &RQVXOWDQW� LV� DZDUH� RI� DOO�
JUDGLQJ�RSHUDWLRQV��
�
7KH�&RQWUDFWRU�VKDOO�KDYH� WKH�VROH� UHVSRQVLELOLW\� WR�SURYLGH�DGHTXDWH�HTXLSPHQW�
DQG� PHWKRGV� WR� DFFRPSOLVK� WKH� HDUWKZRUN� LQ� DFFRUGDQFH� ZLWK� WKH� DSSOLFDEOH�
JUDGLQJ� FRGHV� DQG� DJHQF\� RUGLQDQFHV�� WKHVH� 6SHFLILFDWLRQV�� DQG� WKH�
UHFRPPHQGDWLRQV� LQ� WKH� DSSURYHG�JHRWHFKQLFDO� UHSRUW�V��DQG�JUDGLQJ�SODQ�V��� ,I��
LQ�WKH�RSLQLRQ�RI�WKH�*HRWHFKQLFDO�&RQVXOWDQW��XQVDWLVIDFWRU\�FRQGLWLRQV��VXFK�DV�
XQVXLWDEOH�VRLO��LPSURSHU�PRLVWXUH�FRQGLWLRQ��LQDGHTXDWH�FRPSDFWLRQ��LQVXIILFLHQW�
EXWWUHVV�NH\�VL]H��DGYHUVH�ZHDWKHU��HWF���DUH�UHVXOWLQJ�LQ�D�TXDOLW\�RI�ZRUN�OHVV�WKDQ�
UHTXLUHG�LQ�WKHVH�VSHFLILFDWLRQV��WKH�*HRWHFKQLFDO�&RQVXOWDQW�VKDOO�UHMHFW�WKH�ZRUN�
DQG� PD\� UHFRPPHQG� WR� WKH� RZQHU� WKDW� FRQVWUXFWLRQ� EH� VWRSSHG� XQWLO� WKH�
FRQGLWLRQV�DUH�UHFWLILHG��

�
���� 3UHSDUDWLRQ�RI�$UHDV�WR�EH�)LOOHG�
�

���� &OHDULQJ� DQG� *UXEELQJ�� � 9HJHWDWLRQ�� VXFK� DV� EUXVK�� JUDVV�� URRWV�� DQG� RWKHU�
GHOHWHULRXV�PDWHULDO� VKDOO� EH� VXIILFLHQWO\� UHPRYHG�DQG�SURSHUO\�GLVSRVHG�RI� LQ� D�
PHWKRG� DFFHSWDEOH� WR� WKH� RZQHU�� JRYHUQLQJ� DJHQFLHV�� DQG� WKH� *HRWHFKQLFDO�
&RQVXOWDQW��

�
7KH� *HRWHFKQLFDO� &RQVXOWDQW� VKDOO� HYDOXDWH� WKH� H[WHQW� RI� WKHVH� UHPRYDOV�
GHSHQGLQJ� RQ� VSHFLILF� VLWH� FRQGLWLRQV��(DUWK� ILOO�PDWHULDO� VKDOO� QRW� FRQWDLQ�PRUH�
WKDQ� �� SHUFHQW� RI� RUJDQLF�PDWHULDOV� �E\� YROXPH���1R� ILOO� OLIW� VKDOO� FRQWDLQ�PRUH�
WKDQ� �� SHUFHQW� RI� RUJDQLF�PDWWHU�� 1HVWLQJ� RI� WKH� RUJDQLF�PDWHULDOV� VKDOO� QRW� EH�
DOORZHG��
�
,I�SRWHQWLDOO\�KD]DUGRXV�PDWHULDOV�DUH�HQFRXQWHUHG��WKH�&RQWUDFWRU�VKDOO�VWRS�ZRUN�
LQ� WKH� DIIHFWHG� DUHD�� DQG� D� KD]DUGRXV� PDWHULDO� VSHFLDOLVW� VKDOO� EH� LQIRUPHG�
LPPHGLDWHO\� IRU� SURSHU� HYDOXDWLRQ� DQG� KDQGOLQJ� RI� WKHVH� PDWHULDOV� SULRU� WR�
FRQWLQXLQJ�WR�ZRUN�LQ�WKDW�DUHD��
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�
$V�SUHVHQWO\�GHILQHG�E\�WKH�6WDWH�RI�&DOLIRUQLD��PRVW�UHILQHG�SHWUROHXP�SURGXFWV�
�JDVROLQH��GLHVHO�IXHO��PRWRU�RLO��JUHDVH��FRRODQW��HWF���KDYH�FKHPLFDO�FRQVWLWXHQWV�
WKDW�DUH�FRQVLGHUHG�WR�EH�KD]DUGRXV�ZDVWH��$V�VXFK��WKH�LQGLVFULPLQDWH�GXPSLQJ�RU�
VSLOODJH�RI�WKHVH�IOXLGV�RQWR�WKH�JURXQG�PD\�FRQVWLWXWH�D�PLVGHPHDQRU��SXQLVKDEOH�
E\�ILQHV�DQG�RU�LPSULVRQPHQW��DQG�VKDOO�QRW�EH�DOORZHG��

�
���� 3URFHVVLQJ���([LVWLQJ�JURXQG�WKDW�KDV�EHHQ�GHFODUHG�VDWLVIDFWRU\�IRU�VXSSRUW�RI�ILOO�

E\�WKH�*HRWHFKQLFDO�&RQVXOWDQW�VKDOO�EH�VFDULILHG�WR�D�PLQLPXP�GHSWK�RI���LQFKHV��
([LVWLQJ�JURXQG�WKDW�LV�QRW�VDWLVIDFWRU\�VKDOO�EH�RYHUH[FDYDWHG�DV�VSHFLILHG�LQ�WKH�
IROORZLQJ� VHFWLRQ�� 6FDULILFDWLRQ� VKDOO� FRQWLQXH� XQWLO� VRLOV� DUH� EURNHQ� GRZQ� DQG�
IUHH�RI�ODUJH�FOD\�OXPSV�RU�FORGV�DQG�WKH�ZRUNLQJ�VXUIDFH�LV�UHDVRQDEO\�XQLIRUP��
IODW��DQG�IUHH�RI�XQHYHQ�IHDWXUHV�WKDW�ZRXOG�LQKLELW�XQLIRUP�FRPSDFWLRQ��

�
���� 2YHUH[FDYDWLRQ�� � ,Q� DGGLWLRQ� WR� UHPRYDOV� DQG� RYHUH[FDYDWLRQV� UHFRPPHQGHG� LQ�

WKH� DSSURYHG� JHRWHFKQLFDO� UHSRUW�V�� DQG� WKH� JUDGLQJ� SODQ�� VRIW�� ORRVH�� GU\��
VDWXUDWHG�� VSRQJ\�� RUJDQLF�ULFK�� KLJKO\� IUDFWXUHG� RU� RWKHUZLVH� XQVXLWDEOH� JURXQG�
VKDOO� EH� RYHUH[FDYDWHG� WR� FRPSHWHQW� JURXQG� DV� HYDOXDWHG� E\� WKH� *HRWHFKQLFDO�
&RQVXOWDQW�GXULQJ�JUDGLQJ��

�
���� %HQFKLQJ�� �:KHUH� ILOOV� DUH� WR�EH�SODFHG�RQ�JURXQG�ZLWK� VORSHV� VWHHSHU� WKDQ�����

�KRUL]RQWDO� WR�YHUWLFDO�XQLWV��� WKH�JURXQG�VKDOO�EH�VWHSSHG�RU�EHQFKHG��3OHDVH�VHH�
WKH�6WDQGDUG�'HWDLOV�IRU�D�JUDSKLF�LOOXVWUDWLRQ��7KH�ORZHVW�EHQFK�RU�NH\�VKDOO�EH�D�
PLQLPXP� RI� ��� IHHW� ZLGH� DQG� DW� OHDVW� �� IHHW� GHHS�� LQWR� FRPSHWHQW� PDWHULDO� DV�
HYDOXDWHG� E\� WKH� *HRWHFKQLFDO� &RQVXOWDQW�� 2WKHU� EHQFKHV� VKDOO� EH� H[FDYDWHG� D�
PLQLPXP�KHLJKW�RI���IHHW�LQWR�FRPSHWHQW�PDWHULDO�RU�DV�RWKHUZLVH�UHFRPPHQGHG�
E\� WKH� *HRWHFKQLFDO� &RQVXOWDQW�� )LOO� SODFHG� RQ� JURXQG� VORSLQJ� IODWWHU� WKDQ� ����
VKDOO� DOVR�EH�EHQFKHG�RU�RWKHUZLVH�RYHUH[FDYDWHG� WR�SURYLGH�D� IODW� VXEJUDGH� IRU�
WKH�ILOO��

�
���� (YDOXDWLRQ�$FFHSWDQFH�RI�)LOO�$UHDV���$OO�DUHDV�WR�UHFHLYH�ILOO��LQFOXGLQJ�UHPRYDO�

DQG� SURFHVVHG� DUHDV�� NH\� ERWWRPV�� DQG� EHQFKHV�� VKDOO� EH� REVHUYHG�� PDSSHG��
HOHYDWLRQV� UHFRUGHG�� DQG�RU� WHVWHG� SULRU� WR� EHLQJ� DFFHSWHG� E\� WKH� *HRWHFKQLFDO�
&RQVXOWDQW� DV� VXLWDEOH� WR� UHFHLYH� ILOO�� 7KH� &RQWUDFWRU� VKDOO� REWDLQ� D� ZULWWHQ�
DFFHSWDQFH� IURP� WKH�*HRWHFKQLFDO�&RQVXOWDQW�SULRU� WR� ILOO�SODFHPHQW��$� OLFHQVHG�
VXUYH\RU�VKDOO�SURYLGH�WKH�VXUYH\�FRQWURO�IRU�GHWHUPLQLQJ�HOHYDWLRQV�RI�SURFHVVHG�
DUHDV��NH\V��DQG�EHQFKHV��
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���� )LOO�0DWHULDO�
�

���� *HQHUDO���0DWHULDO�WR�EH�XVHG�DV�ILOO�VKDOO�EH�HVVHQWLDOO\�IUHH�RI�RUJDQLF�PDWWHU�DQG�
RWKHU� GHOHWHULRXV� VXEVWDQFHV� HYDOXDWHG� DQG� DFFHSWHG� E\� WKH� *HRWHFKQLFDO�
&RQVXOWDQW� SULRU� WR� SODFHPHQW�� 6RLOV� RI� SRRU� TXDOLW\�� VXFK� DV� WKRVH� ZLWK�
XQDFFHSWDEOH�JUDGDWLRQ��KLJK�H[SDQVLRQ�SRWHQWLDO��RU�ORZ�VWUHQJWK�VKDOO�EH�SODFHG�
LQ� DUHDV� DFFHSWDEOH� WR� WKH�*HRWHFKQLFDO�&RQVXOWDQW� RU�PL[HG�ZLWK� RWKHU� VRLOV� WR�
DFKLHYH�VDWLVIDFWRU\�ILOO�PDWHULDO��

�
���� 2YHUVL]H���2YHUVL]H�PDWHULDO�GHILQHG�DV�URFN��RU�RWKHU�LUUHGXFLEOH�PDWHULDO�ZLWK�D�

PD[LPXP�GLPHQVLRQ�JUHDWHU� WKDQ����LQFKHV��VKDOO�QRW�EH�EXULHG�RU�SODFHG�LQ�ILOO�
XQOHVV�ORFDWLRQ��PDWHULDOV��DQG�SODFHPHQW�PHWKRGV�DUH�VSHFLILFDOO\�DFFHSWHG�E\�WKH�
*HRWHFKQLFDO� &RQVXOWDQW�� 3ODFHPHQW� RSHUDWLRQV� VKDOO� EH� VXFK� WKDW� QHVWLQJ� RI�
RYHUVL]HG�PDWHULDO� GRHV� QRW�RFFXU� DQG� VXFK� WKDW�RYHUVL]H�PDWHULDO� LV� FRPSOHWHO\�
VXUURXQGHG�E\�FRPSDFWHG�RU�GHQVLILHG�ILOO��2YHUVL]H�PDWHULDO�VKDOO�QRW�EH�SODFHG�
ZLWKLQ� ��� YHUWLFDO� IHHW� RI� ILQLVK� JUDGH� RU� ZLWKLQ� �� IHHW� RI� IXWXUH� XWLOLWLHV� RU�
XQGHUJURXQG�FRQVWUXFWLRQ��

�
���� ,PSRUW�� � ,I� LPSRUWLQJ� RI� ILOO� PDWHULDO� LV� UHTXLUHG� IRU� JUDGLQJ�� SURSRVHG� LPSRUW�

PDWHULDO�VKDOO�PHHW� WKH�UHTXLUHPHQWV�RI�6HFWLRQ������7KH�SRWHQWLDO� LPSRUW�VRXUFH�
VKDOO�EH�JLYHQ�WR�WKH�*HRWHFKQLFDO�&RQVXOWDQW�DW�OHDVW����KRXUV����ZRUNLQJ�GD\V��
EHIRUH�LPSRUWLQJ�EHJLQV�VR�WKDW� LWV�VXLWDELOLW\�FDQ�EH�GHWHUPLQHG�DQG�DSSURSULDWH�
WHVWV�SHUIRUPHG��

�
���� )LOO�3ODFHPHQW�DQG�&RPSDFWLRQ�
�

���� )LOO�/D\HUV���$SSURYHG�ILOO�PDWHULDO�VKDOO�EH�SODFHG�LQ�DUHDV�SUHSDUHG�WR�UHFHLYH�ILOO�
�SHU� 6HFWLRQ� ����� LQ� QHDU�KRUL]RQWDO� OD\HUV� QRW� H[FHHGLQJ� �� LQFKHV� LQ� ORRVH�
WKLFNQHVV�� 7KH� *HRWHFKQLFDO� &RQVXOWDQW� PD\� DFFHSW� WKLFNHU� OD\HUV� LI� WHVWLQJ�
LQGLFDWHV�WKH�JUDGLQJ�SURFHGXUHV�FDQ�DGHTXDWHO\�FRPSDFW�WKH�WKLFNHU�OD\HUV��(DFK�
OD\HU�VKDOO�EH�VSUHDG�HYHQO\�DQG�PL[HG�WKRURXJKO\�WR�DWWDLQ�UHODWLYH�XQLIRUPLW\�RI�
PDWHULDO�DQG�PRLVWXUH�WKURXJKRXW��

�
���� )LOO� 0RLVWXUH� &RQGLWLRQLQJ�� � )LOO� VRLOV� VKDOO� EH� ZDWHUHG�� GULHG� EDFN�� EOHQGHG��

DQG�RU�PL[HG�� DV� QHFHVVDU\� WR� DWWDLQ� D� UHODWLYHO\� XQLIRUP�PRLVWXUH� FRQWHQW� DW� RU�
VOLJKWO\�RYHU�RSWLPXP��0D[LPXP�GHQVLW\�DQG�RSWLPXP�VRLO�PRLVWXUH�FRQWHQW�WHVWV�
VKDOO� EH� SHUIRUPHG� LQ� DFFRUGDQFH� ZLWK� WKH� $PHULFDQ� 6RFLHW\� RI� 7HVWLQJ� DQG�
0DWHULDOV��$670�7HVW�0HWKRG�'����������

�
���� &RPSDFWLRQ�RI�)LOO���$IWHU�HDFK�OD\HU�KDV�EHHQ�PRLVWXUH�FRQGLWLRQHG��PL[HG��DQG�

HYHQO\� VSUHDG�� LW� VKDOO� EH� XQLIRUPO\� FRPSDFWHG� WR� QRW� OHVV� WKDQ� ��� SHUFHQW� RI�
PD[LPXP�GU\� GHQVLW\� �$670�7HVW�0HWKRG�'����������&RPSDFWLRQ� HTXLSPHQW�
VKDOO�EH�DGHTXDWHO\�VL]HG�DQG�EH�HLWKHU�VSHFLILFDOO\�GHVLJQHG�IRU�VRLO�FRPSDFWLRQ�
RU� RI� SURYHQ� UHOLDELOLW\� WR� HIILFLHQWO\� DFKLHYH� WKH� VSHFLILHG� OHYHO� RI� FRPSDFWLRQ�
ZLWK�XQLIRUPLW\��

�
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���� &RPSDFWLRQ� RI� )LOO� 6ORSHV�� � ,Q� DGGLWLRQ� WR� QRUPDO� FRPSDFWLRQ� SURFHGXUHV�
VSHFLILHG� DERYH�� FRPSDFWLRQ� RI� VORSHV� VKDOO� EH� DFFRPSOLVKHG� E\� EDFNUROOLQJ� RI�
VORSHV�ZLWK�VKHHSVIRRW�UROOHUV�DW�LQFUHPHQWV�RI���WR���IHHW�LQ�ILOO�HOHYDWLRQ��RU�E\�
RWKHU� PHWKRGV� SURGXFLQJ� VDWLVIDFWRU\� UHVXOWV� DFFHSWDEOH� WR� WKH� *HRWHFKQLFDO�
&RQVXOWDQW��8SRQ�FRPSOHWLRQ�RI�JUDGLQJ��UHODWLYH�FRPSDFWLRQ�RI�WKH�ILOO��RXW�WR�WKH�
VORSH� IDFH�� VKDOO� EH� DW� OHDVW� ��� SHUFHQW� RI� PD[LPXP� GHQVLW\� SHU� $670� 7HVW�
0HWKRG�'���������

�
���� &RPSDFWLRQ�7HVWLQJ���)LHOG�WHVWV�IRU�PRLVWXUH�FRQWHQW�DQG�UHODWLYH�FRPSDFWLRQ�RI�

WKH� ILOO� VRLOV� VKDOO� EH� SHUIRUPHG� E\� WKH� *HRWHFKQLFDO� &RQVXOWDQW�� /RFDWLRQ� DQG�
IUHTXHQF\�RI�WHVWV�VKDOO�EH�DW�WKH�&RQVXOWDQW¶V�GLVFUHWLRQ�EDVHG�RQ�ILHOG�FRQGLWLRQV�
HQFRXQWHUHG�� &RPSDFWLRQ� WHVW� ORFDWLRQV� ZLOO� QRW� QHFHVVDULO\� EH� VHOHFWHG� RQ� D�
UDQGRP�EDVLV��7HVW� ORFDWLRQV�VKDOO�EH�VHOHFWHG� WR�YHULI\�DGHTXDF\�RI�FRPSDFWLRQ�
OHYHOV�LQ�DUHDV�WKDW�DUH�MXGJHG�WR�EH�SURQH�WR�LQDGHTXDWH�FRPSDFWLRQ��VXFK�DV�FORVH�
WR�VORSH�IDFHV�DQG�DW�WKH�ILOO�EHGURFN�EHQFKHV���

�
���� )UHTXHQF\�RI�&RPSDFWLRQ�7HVWLQJ���7HVWV�VKDOO�EH�WDNHQ�DW�LQWHUYDOV�QRW�H[FHHGLQJ�

�� IHHW� LQ� YHUWLFDO� ULVH� DQG�RU� ������ FXELF� \DUGV� RI� FRPSDFWHG� ILOO� VRLOV�
HPEDQNPHQW��,Q�DGGLWLRQ��DV�D�JXLGHOLQH��DW�OHDVW�RQH�WHVW�VKDOO�EH�WDNHQ�RQ�VORSH�
IDFHV�IRU�HDFK�������VTXDUH�IHHW�RI�VORSH�IDFH�DQG�RU�HDFK����IHHW�RI�YHUWLFDO�KHLJKW�
RI�VORSH��7KH�&RQWUDFWRU�VKDOO�DVVXUH�WKDW�ILOO�FRQVWUXFWLRQ�LV�VXFK�WKDW�WKH�WHVWLQJ�
VFKHGXOH� FDQ� EH� DFFRPSOLVKHG� E\� WKH� *HRWHFKQLFDO� &RQVXOWDQW�� 7KH� &RQWUDFWRU�
VKDOO� VWRS�RU� VORZ�GRZQ� WKH�HDUWKZRUN�FRQVWUXFWLRQ� LI� WKHVH�PLQLPXP�VWDQGDUGV�
DUH�QRW�PHW��

�
���� &RPSDFWLRQ� 7HVW� /RFDWLRQV�� � 7KH� *HRWHFKQLFDO� &RQVXOWDQW� VKDOO� GRFXPHQW� WKH�

DSSUR[LPDWH� HOHYDWLRQ� DQG� KRUL]RQWDO� FRRUGLQDWHV� RI� HDFK� WHVW� ORFDWLRQ�� 7KH�
&RQWUDFWRU� VKDOO� FRRUGLQDWH� ZLWK� WKH� SURMHFW� VXUYH\RU� WR� DVVXUH� WKDW� VXIILFLHQW�
JUDGH�VWDNHV�DUH�HVWDEOLVKHG�VR�WKDW�WKH�*HRWHFKQLFDO�&RQVXOWDQW�FDQ�GHWHUPLQH�WKH�
WHVW�ORFDWLRQV�ZLWK�VXIILFLHQW�DFFXUDF\��$W�D�PLQLPXP��WZR�JUDGH�VWDNHV�ZLWKLQ�D�
KRUL]RQWDO�GLVWDQFH�RI�����IHHW�DQG�YHUWLFDOO\�OHVV�WKDQ���IHHW�DSDUW�IURP�SRWHQWLDO�
WHVW�ORFDWLRQV�VKDOO�EH�SURYLGHG��

�
�
���� 6XEGUDLQ�,QVWDOODWLRQ�
�

6XEGUDLQ� V\VWHPV� VKDOO� EH� LQVWDOOHG� LQ� DFFRUGDQFH� ZLWK� WKH� DSSURYHG� JHRWHFKQLFDO�
UHSRUW�V��� WKH�JUDGLQJ�SODQ��DQG� WKH�6WDQGDUG�'HWDLOV��7KH�*HRWHFKQLFDO�&RQVXOWDQW�PD\�
UHFRPPHQG� DGGLWLRQDO� VXEGUDLQV� DQG�RU� FKDQJHV� LQ� VXEGUDLQ� H[WHQW�� ORFDWLRQ�� JUDGH�� RU�
PDWHULDO� GHSHQGLQJ� RQ� FRQGLWLRQV� HQFRXQWHUHG� GXULQJ� JUDGLQJ�� $OO� VXEGUDLQV� VKDOO� EH�
VXUYH\HG�E\�D�ODQG�VXUYH\RU�FLYLO�HQJLQHHU�IRU�OLQH�DQG�JUDGH�DIWHU�LQVWDOODWLRQ�DQG�SULRU�
WR�EXULDO��6XIILFLHQW�WLPH�VKRXOG�EH�DOORZHG�E\�WKH�&RQWUDFWRU�IRU�WKHVH�VXUYH\V��

�
�
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���� ([FDYDWLRQ�
�

([FDYDWLRQV��DV�ZHOO�DV�RYHU�H[FDYDWLRQ�IRU�UHPHGLDO�SXUSRVHV��VKDOO�EH�HYDOXDWHG�E\�WKH�
*HRWHFKQLFDO� &RQVXOWDQW� GXULQJ� JUDGLQJ�� 5HPHGLDO� UHPRYDO� GHSWKV� VKRZQ� RQ�
JHRWHFKQLFDO�SODQV�DUH�HVWLPDWHV�RQO\��7KH�DFWXDO�H[WHQW�RI�UHPRYDO�VKDOO�EH�GHWHUPLQHG�
E\� WKH� *HRWHFKQLFDO� &RQVXOWDQW� EDVHG� RQ� WKH� ILHOG� HYDOXDWLRQ� RI� H[SRVHG� FRQGLWLRQV�
GXULQJ�JUDGLQJ��:KHUH�ILOO�RYHU�FXW�VORSHV�DUH�WR�EH�JUDGHG��WKH�FXW�SRUWLRQ�RI�WKH�VORSH�
VKDOO�EH�PDGH��HYDOXDWHG��DQG�DFFHSWHG�E\�WKH�*HRWHFKQLFDO�&RQVXOWDQW�SULRU�WR�SODFHPHQW�
RI� PDWHULDOV� IRU� FRQVWUXFWLRQ� RI� WKH� ILOO� SRUWLRQ� RI� WKH� VORSH�� XQOHVV� RWKHUZLVH�
UHFRPPHQGHG�E\�WKH�*HRWHFKQLFDO�&RQVXOWDQW��

�
���� 7UHQFK�%DFNILOOV�
�

���� &RQWUDFWRU� VKDOO� IROORZ� DOO� 2+6$� DQG� &DO�26+$� UHTXLUHPHQWV� IRU� VDIHW\� RI�
WUHQFK�H[FDYDWLRQV��

�
���� %HGGLQJ� DQG� EDFNILOO� RI� XWLOLW\� WUHQFKHV� VKDOO� EH� GRQH� LQ� DFFRUGDQFH� ZLWK� WKH�

DSSOLFDEOH� SURYLVLRQV� RI� 6WDQGDUG� 6SHFLILFDWLRQV� RI� 3XEOLF�:RUNV�&RQVWUXFWLRQ��
%HGGLQJ� PDWHULDO� VKDOO� KDYH� D� 6DQG� (TXLYDOHQW� JUHDWHU� WKDQ� ��� �6(!����� 7KH�
EHGGLQJ� VKDOO� EH� SODFHG� WR� �� IRRW� RYHU� WKH� WRS� RI� WKH� FRQGXLW� DQG� GHQVLILHG� E\�
MHWWLQJ�� %DFNILOO� VKDOO� EH� SODFHG� DQG� GHQVLILHG� WR� D� PLQLPXP� ��� SHUFHQW� RI�
PD[LPXP� IURP� �� IRRW� DERYH� WKH� WRS� RI� WKH� FRQGXLW� WR� WKH� VXUIDFH�� H[FHSW� LQ�
WUDYHOHG�ZD\V��VHH�6HFWLRQ�����EHORZ���

�
���� -HWWLQJ�RI�WKH�EHGGLQJ�DURXQG�WKH�FRQGXLWV�VKDOO�EH�REVHUYHG�E\�WKH�*HRWHFKQLFDO�

&RQVXOWDQW��
�
���� *HRWHFKQLFDO�&RQVXOWDQW�VKDOO�WHVW�WKH�WUHQFK�EDFNILOO�IRU�UHODWLYH�FRPSDFWLRQ��$W�

OHDVW�RQH�WHVW�VKRXOG�EH�PDGH�IRU�HYHU\�����IHHW�RI�WUHQFK�DQG���IHHW�RI�ILOO��
�
���� /LIW� WKLFNQHVV� RI� WUHQFK� EDFNILOO� VKDOO� QRW� H[FHHG� WKRVH� DOORZHG� LQ� WKH� 6WDQGDUG�

6SHFLILFDWLRQV� RI� 3XEOLF� :RUNV� &RQVWUXFWLRQ� XQOHVV� WKH� &RQWUDFWRU� FDQ�
GHPRQVWUDWH�WR�WKH�*HRWHFKQLFDO�&RQVXOWDQW�WKDW� WKH�ILOO�OLIW�FDQ�EH�FRPSDFWHG�WR�
WKH�PLQLPXP�UHODWLYH�FRPSDFWLRQ�E\�KLV�DOWHUQDWLYH�HTXLSPHQW�DQG�PHWKRG��

�
���� 7UHQFK� EDFNILOO� LQ� WKH� XSSHU� IRRW� PHDVXUHG� IURP� ILQLVK� JUDGH�VXEJUDGH� ZLWKLQ�

H[LVWLQJ� RU� IXWXUH� WUDYHOHG� ZD\�� VKRXOGHU�� DQG� RWKHU� SDYHG� DUHDV� �RU� DUHDV� WR�
UHFHLYH�SDYHPHQW��VKRXOG�EH�SODFHG�WR�D�PLQLPXP����SHUFHQW�UHODWLYH�FRPSDFWLRQ�
XQOHVV�VSHFLILHG�GLIIHUHQWO\�E\�WKH�JRYHUQLQJ�DJHQF\��

�
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