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APN 
ASBS 
BMP 
CEQA 
CGP 
DCV 
DMA 
ESA 
GLU 
GW 
HMP 
HSG 
HU 
INF 
LID 
LUP 
MS4 
N/A 
NPDES 
NRCS 
PDP 
PE 
POC 
SC 
SD 
SDRWQCB 
SIC 
SWPPP 
SWQMP 
TMDL 
WMAA 
WPCP 
WQIP 

Storm Water Standards 

ACRONYMS 

Assessor's Parcel Number 
Area of Special Biological Significance 
Best Management Practice 
California Environmental Quality Act 
Construction General Permit 
Design Capture Volume 
Drainage Management Areas 
Environmentally Sensitive Area 
Geomorphic Landscape Unit 
Ground Water 
Hydromodification Management Plan 
Hydrologic Soil Group 
Harvest and Use 
Infiltration 
Low Impact Development 
Linear Underground/Overhead Projects 
Municipal Separate Storm Sewer System 
Not Applicable 
National Pollutant Discharge Elimination System 
Natural Resources Conservation Service 
Priority Development Project 
Professional Engineer 
Pollutant of Concern 
Source Control 
Site Design 
San Diego Regional Water Quality Control Board 
Standard Industrial Classification 
Stormwater Pollutant Protection Plan 
Storm Water Quality Management Plan 
Total Maximum Daily Load 
Watershed Management Area Analysis 
Water Pollution Control Program 
Water Quality Improvement Plan 
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CERTIFICATION PAGE 

Project Name: GOLDEN HILLS BROADWAY 
Permit Application Number: PTS#456328 

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 mnoff, 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 c nfinecl to a review and does not relieve me, as the Engineer in Responsible Charge 
of design st ~ s for this project, of my responsibilities for project design. 

HOSSEIN ZOMORRODI 

Print Name 

K & S Engineering, Inc. 

Company 

Date f 1 
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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 plan check comments is included. When applicable, insert 
response to plan check comments. 

Submittal 

I 
Date 

Number 

1 03/29/2016 

2 10/05/2016 

3 

4 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition 

I Project Status 

~Preliminary Design/Planning/CEQA 
D Final Design 

D Preliminary Design/Planning/CEQA 
~ Final Design 

D Preliminary Design/Planning/CEQA 
D Final Design 

D Preliminary Design/Planning/CEQA 
D Final Design 

A-23 

Changes 

Initial Submittal 

Resubmittal 

City of san Dleco 

~ 
TRANSPORTATION 
& STORM WATER 

I 
I 

I 



Appendix A: Submittal Templates 

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-24 

City of San Diego 

~ 
TRANSPORTATION 
& STORM WATER 



Appendix A: Submittal Templates 

PROJECT VICINITY MAP 

Project Name: GOLDEN HILLS BROADWAY 
Permit Application Number: 

..... ..... 

~ ~ 
i!:: ~ ID 

"' 

).. 

~ 

VICINITY MAP 
NOT TO 5CAI£ 
lltOillAS PAGE 1289, CRIO E-3 
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STORM WATER REQUIREMENTS APPLICABILITY CHECKLIST 

Complete and attach DS-560 Form included in Appendix A.1 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-27 

ctty of s.n Dleco -...__ 
TRANSPORTATION 
' STORM WATtR 



- @}) 
City of San Diego 
Development Services 
1222 First Ave., MS-302 
San Diego, CA 92101 
(619) 446-5000 

FORM 

Storm Water Requirements 05_560 
THE CITY OF SAN DIEGO Appl icabi I ity Chee kl ist FEBRUARY 201s 

Project Address: 
2828-2834 Broadway San Diego CA 92102 

l Project Number (for City Use Only): 

SECTION 1. Construction Storm Water BMP Requirements: 
All construction sites are required to implement construction BMPs in accordance with the performance tandards 
in the Storm Water Standards Manual. Some site are additionally required to obtain coverage under the State 
Construction General Permit (CGP} 1 , which is administered by the State Water Resources Control Board. 

For all project complete PART A: If project is required to submit a SWPPP or WPCP, con­
tinue to PART B. 

PART A: Determine Construction Phase Storm Water Requirements. 

1. Is the pr~ject subject to California's statewid Genera] NPDES permit for Storm Water Discharges Associated 
with Construction Activities a1 o known a the State Construction General Permit CGP)? (Typically projects 
with land distw-bance greater than or equal to 1 acre.) 

0 Yes; SWPPP required, skip questions 2-4 !;a No; next question 

2. Does the project propose construction or demolition activity, including but not limited to, clearing, grading, grub­
bing, excavation, or any other activity that results in ground disturbance and contact with storm water runoff? 

i;a Yes; WPCP required, skip 3-4 0 No; next question 

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

0 Yes; WPCP required, skip 4 0 No; next question 

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

• Electrical Permit, Fire Alarm Permit, Fire Sprinkler Permit, Plumbing Permit, Sign Permit, Mechanical Per­
mit, Spa Permit. 

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

• Right of Way Permits with a project footprint less than 150 linear feet that exclusively include only ONE of 
the foJloy;..-jng acti.viti s: curb ramp, sidewalk and driveway apron replacement, pot holing, curb and gutter re­
placement and Tetaini ng wall encroachments. 

0 Yes; no document required 

Check one of the boxes to the right, and continue to PART B: 

0 

0 

0 

If you checked ''Yes" for _ggestion 11 a SWPPP is REQUIRED. Contmue to PART B 

If _you checked "No" for g_ues tion 1, and checked ''Yes" for question 2 or 3, 
a WPCP is REQUIRED. If the project propose Jess than 51000 square fe t 
of ground disturbance AND has less than a 5-foot elevation cnange over the 
entire project area, a Minor WPCP may be required instead. Continue to PART B. 

If you checked "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 informalion on the City's conslruclion BMP requirements as well as CGP requirements can be found at: 
www.sandieao.aov/stormwater/reaulatfans/index.shtml 

Printed on recycled paper. Visit our web site at www.sandiego.gov/development-services. 

Upon request, this information is available in alternative formats for persons wilh disabilities. 

DS-560 (02-16) 
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PART B: Determine Construction Site Priorit 
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 proj-
ects 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 Signifi-
cance (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 continued to Section 2 

1. 0 ASBS 
a. Projects located in the ASBS watershed. 

2. 0 High Priority 

a. Projects 1 acre or more determined to be Risk Level 2 or Risk Level 3 per the Construction 
General Permit and not located in the ASBS watershed. 

b. Projects 1 acre or more determined to be LUP Type 2 or LUP Type 3 per the Construction 
General Permit and not located in the ASBS watershed. 

3. 0 Medium Priority 

a. Projects 1 acre or more but not subject to an ASBS or high priority designation. 

b. Projects determined to be Risk Level 1 or LUP Type 1 per the Construction General Permit and 
not located in the ASBS watershed. 

4. ~ Low Priority 

a. Projects requiring a Water Pollution Control Plan but not subject to ASBS, high, or medium 
priority designation. 

SECTION 2. Permanent Storm Water BMP Requirements. 

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

PART C: Determine if Not Subject to Permanent Storm Water Requirements. 
Projects that are considered maintenance, or otherwise not categorized as "new development projects" or "rede-
velopment projects" according to the Storm Water Standards Manual are not subject to Permanent Storm Water 
BMPs. 

If "yes" is checked for anb number in Part C,proceed to Part F and check "Not Subject to 
Permanent Storm Water MP Requirements' . 

If "no" is checked for all of 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 
DYes ~No existing enclosed structure and does not have the potential to contact storm water? 

2. Does the project only include the construction of overhead or underground utilities without 
DYes l;a No creating new impervious surfaces? 

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). DYes eiNo 
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PART D: PDP Exempt Requirements. 

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

If "yes" was checked for any questions in Part D, continue to Part F and check the box la-
beled "PDP Exempt." 

If "no" was 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: 

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

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

Green Streets guidance in the City's Storm Water Standards manual? 

0 Yes; PDP exempt requirements apply Ill No; next question 

2. Does the project ONLY include retrofitting or redeveloping existing paved alleys, str •ets or roads designed 
and constructed in accordance with the Green Streets guidance in the City s Storm Water Standards Manual? 

0 Yes; PDP exempt requirements apply ~ No; project not exempt. PDP requirements apply 

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 

Storm Water Quality Management Plan (SWQMP). 

If "yes" is checked for any number in PART E, continue to PART F. 

If "no" is checked for every number in PART E, continue to PART F and check the box la-
beled "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, 

Ill Yes DNo 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 

DYes ~No development projects on public or private land. 

3. New development or redevelopment of a restaurant. Facilities that sell prepared foods 
and drinks for consumption, including stationary lunch counters and refreshment stands selling 
prepared foods and drinks for immediate consumption (SIC 5812), and where the land 

DYes ill No development creates and/or replace 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 

DYes i;2I No 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 
DYes 1;21 No 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 

DYes i;a No surface (collectively over the project site). 
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7. New development or redevelopment discharging directly to an Environmentally 
Sensitive Area. The project creates and/or replaces 2,500 square£ et of impervious surface 
(collectively over project site), and discharges directly to an E nvfronm n tal1y Sensitive 
Area CESA). "Discharging directly to" includes flow that i conv yed overland a di tanc of 200 
feet or less from the project to the ESA, or conv{?yed 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). 0 Yes Ill No 

8. New development or redevelopment projects of a 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 CADT) of 100 or more vehicles per day. 0 Yes l;1 No 

9. New development or redevelopment projects of an automotive repair shops 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. 0 Yes Ill No 

10. Other Pollutant Generating Project. The project is not covered in the categories above, 
results in the disturbance of one or more acres ofland and is expected to generate pollutants 
post construction, such as fertilizers and pesticides. This does not include project creating 
less than 5,000 sf of impervious surface and wher add d landscaping doe not require regular 
use of pesticides and fertilizers, such as slope stabilization using native plant·. Calculation of 
the square footage of impervious surface need not include linem· pathway that are for infrequent 
vehicle use, such as emergency maintenance acce s or bicycle pedestrian u e, if they are built 
with pervious surfaces of if they sheet flow to surrnunding perviou • ·urfaces. 0 Yes e-J No 

PART F: Select the appropriate category based on the outcomes of PART C through PART E. 

1. The project is NOT SUBJECT TO STORM WATER REQUIREMENTS. 

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

3. The project is PDP EXEMPT. Site design and source control BMP requirements apply. 
See the Storm Water Standards Manual for guidance. 

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

Title: Ay.-J-
4 'et:I- .//I 

Name of Owner or Agent (Please Print): 

·1 
Date: 

0 

0 

0 

r. 
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Applicability of Permanent, Post-Construction / 
Form 1-1 

Storm Water Bl'vlP Requirements l 
Project Identification 

Project Name GOLDEN HILLS BROADWAY 
Permit Application Number: PTS#456328 I Date: 11/09/2016 

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 Part 1 of Storm \'\later Standards sections and/ or separate forms referenced in each step below. 

Step Answer Pro1rression 
Step 1: Is the project a "development project"? 
See Section 1.3 of the BMP Design Manual (Part 1 of 

~Yes Go to Step 2. 

Storm Water Standards) for guidance. DNo 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, Priority D Standard Stop. 
Development Project (PDP), or exception to PDP Project Standard Project requirements apply. 
definitions? 
To answer this item, see Section 1.4 of the BMP PDP requirements apply, including 
Design Manual (Part 1 of Storm Water Standards) 

~PDP PDPSWQMP. 
in its entirety for guidance, AND complete Storm Go to Step 3. 
Water Requirements Applicability Checklist. Stop. 

DPDP Standard Project requirements apply. 

Exempt Provide discussion and list any 
additional requirements below. 

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

Storm Water Standards 
Part 1: BMP Design Manual 
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Form T-1 Page 2 .._, 

Step Answer Progression 
Step 3. Is the project subject to earlier PDP DYes Consult the City Engineer to 
requirements due to a prior lawful approval? determine requirements. 
See Section 1.10 of the BMP Design Manual (Part 1 Provide discussion and identify 
of Storm Water Standards) for guidance. requirements below. 

Go to Step 4. 

V1No 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 ~Yes PDP structural BMPs required for 
apply? pollutant control (Chapter 5) and 
See Section 1.6 of the BMP Design Manual (Part 1 hydromodification control (Chapter 
of Storm Water Standards) for guidance. 6). 

Go to Step 5. 

DNo 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 OYes Management measures required for 
yield areas apply? protection of critical coarse sediment 
See Section 6.2 of the BMP Design Manual (Part 1 yield areas (Chapter 6.2). 
of Storm Water Standards) for guidance. Stop. 

V1 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: 

There is no CCYSA draining into the project, there is no CCYSA onsite 
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-

Site Information Checklist I I 

Form I-3B 
For PDPs I 

Project $u(lllnn.ry Information 

GOLDEN HILLS BROADWAY 

Project Name 

2828-2834 Broadway San Diego, CA 92102 

Project Address 

539-522-25-00 & 539-522-26-00 

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

Permit Application Number 

Select One: 

0 San Dieguito River 

0 Penasquitos 

Project Watershed 0 Mission Bay 

0 San Diego River 

W San Diego Bay 

0 Tijuana River 

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

CHOLLAS CREEK 908.22 

Project Area 

(total area of Assessor's Parcel(s) associated with 0.36 Acres ( 157 852 Square Feet) 

the project or total area of the right-of-way) 

Area to be disturbed by the project 
Q.36 Acres ( 15 852 Square Feet) 

(Proiect Footprint) 

Project Proposed Impervious Area 0.30 Acres ( 13,006 Square Feet) 
(subset of Proiect Footprint) 

Project Proposed Pervious Area 
0.06 Acres ( 2 846 Square Feet) 

(subset of Proiect Footorint) 
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. 

Storm \V'ater Standards 
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Form 1 -J B · Page<~ of 1 ·1 J 
Description of Existing Site Condition and Drainae:e Patterns 

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

The Site is currently developed with one residential apartment and vacant lot, the entire site drains to the 
southwest corner into Broadway & Alley 

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

The existing site is already developed with 6,350 sf of impervious area . 

Underlying Soil belongs to Hydrologic Soil Group (select all that apply) : 
D NRCS Type A ,/ Undetermined 
D NRCSTypeB 
D NRCSType C 
D NRCSTypeD 
Approximate Depth to Groundwater (GW): 
D GW Depth < 5 feet 
D 5 feet < GW Depth < 10 feet 
D 10 feet < GW Depth < 20 feet 
D GW Depth > 20 feet 
./ There is no GW 1 OOOft Radius from the site and per the soils enqineer report 

Existing Natural Hydrologic Features (select all that apply) : 
D Watercourses 
D Seeps 
D Springs 
D Wetlands 
~None 

Description / Additional Information: 

There are no existing natural hydrologic features, the site is surrounded by residential dwellings area. 
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Form I-3B Page 3 of 11 
De '"ri(')ti'On f)f Existing. iru Topogr11phy 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. 

De ¢ripci n I Additional lrtfi .nmti n: 

Currently the existing urban lot is developed with one multi-family building, concrete steps, retaining walls, 
concrete walk way & landscape. The runoff sheet flow towards the southwest corner of the lot then into the 
street intersection of Broadway and the alley. There is no offsite drainage, there are no existing drainage 
conveyances, noir any type of existing storm water treatment facility. 
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Appendix A: Submittal Templates 

l'orm 1-3B Page 4of11 
Description of Proposed Site Development and DraimU?e Patterns 

Project Description/ Proposed Land Use and/or Activities: 

The construction of three story multi-family apartments, underground parking garage, landscape & one 
biofiltration facility for water treatment. 

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

Concrete parking are proposed in the basement and on grade ac paving parking spaces in the alley, one (3 story 
building), concrete steps, concrete walkway, trash enclosure area and courtyard. 

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

Development is proposing street trees/planting and onsite one bioretention facility, trees, planting. 

Does the project include grading and changes to site topography? 

¢Yes 

DNo 
Description / Additional Information: 

Project proposes grading 100% of the site. 
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Appendix A: Submittal Templates 

Form 1-3B Page 5of11 J 

Does the project include changes to site drainage (e.g., installation of new storm water conveyance systems)? 

~Yes 
ONo 

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 capaciry 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: 

The existing residential building are to be demolished to accommodate for 34 unit multi-family apartment 
building. The proposed structure will be three stories over parking garage, with the corresponding landscape 
areas, slopes, one biofiltration facility (bioretention with liner). The proposed roof runoff and storm drain catch 
basins drain into the biofiltration facility for pollutant and hydromodification control. The biofiltration facility has 
a 36"x36 catch basin which collects the treated runoff flow then discharges into Broadway generating a total 
Q100=1.38CFS 

There are no drainage conveyance network on Broadway. The existing total runoff is 0.94 cfs and the post 
development runoff is 1.38 cfs. The runoff will be detained in the biofiltration; thereby resulting in routed runoff 
of 0.94 cfs. There will be no increase in runoff due to this development and therefore no impact onto the 
downstream system. The analysis and calculations for the determination of Pre and Post-Development 100 year 
return period peak flow is included hereon under Hydrology report and the Technical Memorandum. 

The following table depicts the existing and proposed runoff for the 0.36 acre project: 

Runoff (Q 100) 

Routed (QIOO) 
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Appendix A: Submittal Templates 

Form 'I-3B Page·6of11 l 
Identify whether any of the following features , activities, and/ or pollutant source areas will be present (select 
all that apply): 
.ti On-site storm drain inlets 
0 Interior floor drains and elevator shaft sump pumps 
.jl) Interior parking garages 
gl Need for future indoor & structural pest control 
~Landscape/Outdoor Pesticide Use 
0 Pools, spas, ponds, decorative fountains, and other water features 
0 Food service 
0 Refuse areas 
0 Industrial processes 
0 Outdoor storage of equipment or materials 
0 Vehicle and Equipment Cleaning 
0 Vehicle/Equipment Repair and Maintenance 
0 Fuel Dispensing Areas 
0 Loading Docks 
0 Fire Sprinkler Test Water 
0 Miscellaneous Drain or Wash Water 
0 Plazas, sidewalks, and parking lots 
0 Large Trash Generating Facilities 
0 Animal Facilities 
0 Plant Nurseries and Garden Centers 
0 Automotive-related Uses 

Description / Additional Information: 
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Appendix A: Submittal Templates 

Form I-3B Page 7of11 
Identification and Narrative of Recciv~ Watm 

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) 

The site drains indirectly to Chollas Creek (908.22) then to the San Diego Bay 

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

Inland Surface Water: Chollas Creek: RECl, REC2, WARM & WILD 

Coastal Water: San Diego Bay: IND, NAV, RECl, REC2, COMM, BIOL, EST, WILD, RARE, MAR, MIGR, SPWN, & SHELL 

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

Site drains to San Diego Bay, there are no areas of ASBS downstream of project 

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

Project does not drain into to ESA 

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 

The post-construction storm water BMP is located 0.5 miles south of the City's Multi Habitat Planning Area, it does 
not drain to it. 
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Appendix A: Submittal Templates 

Form I-3B Page 8of11 
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 resenroir, as applicable), identify the pollutant(s)/stressor(s) causing impairment, and 
identify any TMDLs and/or Highest Priority Pollutants from the WQIP for the in1paired water bodies: 

303(d) Impaired Water Body Pollutant(s)/Stressor(s) 
TMDLs/ WQIP Highest Priority 

Pollutant 

Chollas Creek Copper, Diazinon, Indicator Bacteria, Uncategorized, Pesticides, Bacteria, 
Lead, Phosphorus, Total Nitrogen as heavy Metals, Nutrients, Oxygen 
N, Trash, Zinc & Ammonia Demanding, Trash & Debris, Heavy 

Metals 

San Diego Bay Shoreline near Benthic Community Effetcts, Sediment, Sediment 
Chollas Creek Sediment Toxicity 

Identification of Protect 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 BMP Design 
Manual (Part 1 of Storm Water Standards) Appendix B.6): 

Pollutant 

Sediment 

Nutrients 

Heavy Metals 

Organic Compounds 

Trash & Debris 

Oxygen Demanding 
Substances 

Oil & Grease 

Bacteria & Viruses 

Pesticides 
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Appendix A: Submittal Templates 

Fnrrn .1-:)B Page <J ()f 1 I ~ 
Hydrru.u odificauon M 1lll11gcmeut R0quircmen ts 

Do hydromodification management requirements apply (see Section 1.6 of the BMP Design Manual)? 
.tJ Yes, hydromodification management flow control structural BMPs required. 
D 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. 
D 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. 

D 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): 

Criticnl Coar Sedimertt Yield ,c\rea • 
*'I'liis Section onlr required ifhvdromodific:uionmanagement 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? 
DYes 
~No 

Discussion / Additional Information: 

No upstream CCSYA drain into site, There is no CCYSA onsite. 
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Form J-3B Page 10 of 1.1 'i 
Flow Control for Post-Project Runoff* 

*1bis Section only required ifhydromoclification manrurement 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. 

Project will have one point of compliance located at the southwest corner of the site. 

Has a geomorphic assessment been performed for the receiving channel(s)? 
q'l No, the low flow threshold is 0.1Q2 (default low flow threshold) 
D Yes, the result is the low flow threshold is 0.1 Q2 
D Yes, the result is the low flow threshold is 0.3Q2 
D Yes, the result is the low flow threshold is O.SQ2 

If a geomorphic assessment has been performed, provide title, date, and preparer: 

N/A 

Discussion/ Additional Information: (optional) 

N/A 
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Other Site Requiremc.ors and Coost:raincs 
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. 

0 f!tiona1 :\d(!inonal lnfonm.tioo ~:r Gontintr:1tiOn of"Prev:ious Sections 1\ s Needed 
This space provided for additional information or continuation of information from previous sections as 
needed. 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-41 

City of Sin Diego 

~ 
TRANSPORTATION 
& STORM WATER 



Appendix A: Submittal Templates 

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 
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Source Control BMP Checklist i 
. 

for All Den~lopmcnt Projects 
I Form I-4 

Source Control BMPs 
All development projects must implement source control BMPs SC-1 through SC-6 where applicable and 
feasible. See Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of the Storm \\later Standards) for 
information to implement source control BMPs shown in this checklist. 

Answer each category below pursuant to the following. 

• "Yes" means the project will implement the source control BMP as described in Chapter 4 and/or 
Appendi.-x E of the BMP Design Manual. Discussion / justification is not required. 

• "No" means the BMP is applicable to the project but it is not feasible to implement. Discussion / 
justification must be provided. 

• "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 I 
SC-1 Prevention of Illicit Discharges into the MS4 I ~Yes 
Discussion / justification if SC-1 not implemented: 

SC-2 Storm Drain Stenciling or Signage I ~Yes 
Discussion / justification if SC-2 not implemented: 

SC-3 Protect Outdoor Materials Storage Areas from Rainfall, Run-On, I ~ Yes 
Runoff, and Wind Dispersal 
Discussion / justification if SC-3 not implemented: 

SC-4 Protect Materials Stored in Outdoor \X!ork Areas from Rainfall, Run-1 
On, Runoff, and Wind Dispersal 
Discussion / justification if SC-4 not implemented: 

SC-5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and Wind I 
Dispersal 
Discussion / justification if SC-5 not implemented: 
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Appendix A: Submittal Templates 

SC-6 Additional BMPs Based on Potential Sources of Runoff Pollutants (must answer for each source listed 
below) 

On-site storm drain inlets ~Yes ONo D N/.-\ 

Interior floor drains and elevator shaft sump pumps ~Yes DNo D N/.-\ 

Interior parking garages ~Yes DNo ON/A 

Need for future indoor & structural pest control ~Yes ONo ON/A 

Landscape/()utdoor Pesticide Use vi Yes DNo D N/.-\ 

Pools, spas, ponds, decorative fountains, and other water features D Yes DNo ~ N/.-\ 

Food service D Yes DNo ~ N/.-\ 

Refuse areas D Yes DNo vi N/.-\ 

Industrial processes D Yes ONo ~ N/.-\ 

Outdoor storage of eguipment or materials D Yes DNo ~ N/.-\ 

Vehicle/Eguipment Repair and Maintenance D Yes DNo +zl N/.-\ 

Fuel Dispensing .-\reas D Yes DNo +zl N/.-\ 

Loading Docks D Yes DNo +zl N /.-\ 

Fire Sprinkler Test Water D Yes ONo ~ N/.-\ 

~liscellaneous Drain or Wash Water D Yes DNo ~ N/.-\ 

Plazas, sidewalks, and parking lots D Yes DNo ~ N/.-\ 

SC-6.-\: Large Trash Generating Facilities D Yes DNo ~ N/.-\ 

SC-6B: .-\nimal Facilities D Yes DNo ~ N/.-\ 

SC-6C: Plant Nurseries and Garden Centers D Yes ONo vi N/.-\ 

SC-6D: Automotive-related Uses D Yes ONo ~ N/.-\ 

Discussion / justification if SC-6 not implemented. Clearly identify which sources of runoff pollutants are 
discussed. Justification must be provided for all "No" answers shown above. 
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Site Design Bl\1P Checklist 
Form I-5 --l 

for All De,yclopmem Projects 
Site Desi!m BMPs 

All development projects must implement site design BMPs SD-1 through SD-8 where applicable and feasible. 
See Chapter 4 and Appendix E of the BMP Design Manual (Part 1 of Storm Water Standards) for information 
to implement site design BMPs shown in this checklist. 

Answer each category below pursuant to the following. 

• "Yes" means the project will implement the site design BMP as described in Chapter 4 and/or 
Appendix E of the BMP Design Manual. Discussion / justification is not required. 

• "No" means the BMP is applicable to the project but it is not feasible to implement. Discussion / 
justification must be provided. 

• "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 site has no existing natural areas to conserve). 
Discussion / justification may be provided. 

A site map with implemented site design BMPs must be included at the end of this checklist. 
Site Design Requirement 

SD-1 Maintain Natural Drainage Pathways and Hydrologic Features 

Discussion / justification if SD-1 not implemented: 

Site is already developed, there are no natural drainage pathways. 

1-1 Are existing natural drainage pathways and hydrologic features 
mapped on the site map? 

1-2 Are trees implemented? If yes, are they shown on the site map? 
1-3 Implemented trees meet the design criteria in SD-1 Fact Sheet (e.g. 

soil volume, maximum credit, etc.)? 
1-4 ls tree credit volume calculated using Appendix B.2.2.1 and SD-1 

Fact Sheet in Appendix E? 
SD-2 Have natural areas, soils and vegetation been conserved? 

Discussion / justification if SD-2 not implemented: 

There are no natural areas or vegetation onsite 

Form I-5 Pa >e 2 of 4 
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Site Design Requirement Applied? 
SD-3 Minimize Impervious Area ~Yes ONo ON/A 

Discussion / justification if SD-3 not implemented: 

SD-4 Minimize Soil Compaction ~Yes ONo ON/A 

Discussion / justification if SD-4 not implemented: 

SD-5 Impervious Area Dispersion 0 Yes ~No ON/A 

Discussion / justification if SD-5 not implemented: 

There is no overflow or runoff from impervious draining into the the proposed 2:1 slopes. The Rooftops drain to 
the biofiltration 

5-1 Is the pervious area receiving runon from impervious area identified 
on the site map? 

5-2 Does the pervious area satisfy the design criteria in SD-5 Fact Sheet 
in Appendix E (e.g. maximum slope, minimum length, etc.) 

5-3 Is unperv1ous area dispersion credit volume calculated 
Appendix B.2.1.1 and SD-5 Fact Sheet in Appendix E? 
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SD-6 Runoff Collection 

Discussion / justification if SD-6 not implemented: 

6a-1 Are green roofs implemented in accordance with design criteria in D Yes 
SD-6A Fact Sheet? If res, are they shown on the site ma ? 

6a-2 Is green roof credit volume calculated using Appendix B.2.1.2 and D Yes 
SD-6A Fact Sheet in A endix E? 

6b-1 Are permeable pavements implemented in accordance with design D Yes 
criteria in SD-6B Fact Sheet? If res, are the r shown on the site ma ? 

6b-2 Is permeable pavement credit volume calculated usmg D Yes 
A endix B.2.1.3 and SD-6B Fact Sheet in A endix E? 

SD-7 Landscaping with Native or Drought Tolerant Species ~Yes 

Discussion / justification if SD-7 not implemented: 

Landscape will include drought tolerant /native trees and shrubs 

SD-8 Harvesting and Using Precipitation D Yes 

Discussion / justification if SD-8 not implemented: 

D N/,\ 

~No 

\Z!No 

~No 

~No 

DNo D N/,\ 

DNo \ZIN/A 

Harvesting is unfeasible, the proposed development has relatively small areas for landscape (2:1 slopes) and 
there is no space for barrels or other means of storm drain storage. Being proposed is underground parking and 
the rest of the area is occupied by the building. 

8-1 Are rain barrels implemented in accordance with design criteria in D Yes 
SD-8 Fact Sheet? If yes, are they shown on the site ma ? 

8-2 Is rain barrel credit volume calculated using Appendix B.2.2.2 and D Yes 
SD-8 Fact Sheet in A endix E? 
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- Form I-5 Pa e 4 of 4 I 
Insert Site Map with all site design BMPs identified: 

For Site Map with all site design BMP see BMP exhibit on the following page 
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MEASURES TO ACCESS THE STRUCTURAL BMP 
1 TH£ BMP MUST 11£ ACCESSBLE TO EC1J!PllENT NEEDED FOR MAINTrNANCE ACa:SS REQUf!EMEHTS FOR MAIHTl:NANa: WILL 
VARY WITH THE T!PE ()f FAWTY SD.£Cl[!). 

2 INFlLTRATill< BllPS, BICfllTRA~ BllPS AND MOST ABO~-GROUND DEll:NTIDN BASINS ANO SAND Fll.Tl:RS Will n'PICALLY 
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AT TIMES THESE BMPS MAY REOUIRE EXCAVATI!l< ()f CLOGOO> MEDIA (E.G. lllORETrNTill< SOIL MEDIA, OR SAND FOR THE SAND 
Fllll:R), AND SHOULD BE ACCESSl8L.E TO APPROPRIAT[ EOUIPMEHT FOO EXCAVATI!l< AND REllOVAL/REPLAGEMEHT ()f MEDIA • 

J. ABO~ -GROUND DETl:NTIDN BAgNs SHOULD INCLUDE ACCESS RAMPS FOR TRUCKS ro EHTl:R THE BAgN TO BRING EQUIPMEHT 
AND TO REMO~ MATl:RIAJ.S. 

4. UHOERGROUND BllPS SUCH AS DETl:NTION VAULTS, MEDIA FlLTl:RS, 00 GROSS POLLUTANT SEPARATOOS USED AS FOREBA'1'5 
TO OTHER BMPS. n'PICALLY R[QUff ACCESS FOR A VACTOR TRUCK TO REMO~ MATl:RIAJ.S PROPRUARY 8MPS SUCH AS MEDIA 
fl.Tl:RS OR GROSS POLLUTANT SEPARATORS MAY R[QUff ACCESS BY A FORl<IJFT OR OTHER TRUCK FOR llEIJ~Y AND 
REMOVAi. Of MEDIA CARlRlDGES OR OTHER INTl:RNAJ. COM~EHTS. ACCESS R[QUIREMEHTS MUST BE -.rnlf1ElJ WITH THE 
MANUFACT\JRER Of PROPRIETARY BMPS 

s VACTOR TRUCKS ARI' LARGE, HEAVY, AND 01mcuu TO MAHEU~. STRUCT\JRAJ. BMPS THAT ARE MAJNTAINID BY VACTOR 
TRUCK MUST INCLUDE A L.Efil PAD ADJAGEHT TO THE STRllOT\JRAL llMP, P!l£f!RA!l.Y lllTH NO \t<;U~1100 OR IRRlGATill< 
SISTEll (OTHERWISE ~GETATI!l< 00 IRRIGATION SISTEll MAY BE DESTROruJ BY THE VACTOR TRUQ<) 
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Appendix A: Submittal Templates 

Summary of PDP Structural BI\lPs J Form 1-6 I 
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. 

The majority of DMA 1 area runoff will drain towards a proposed bmp-1 biofiltration facility (bioretention with 
liner) where stormwater will be treated, addressing water quality and hydromodification requirements. The 
runoff from DMA2, DMA3 and DMAS are self-treated/ self-mitigating and the remaining DMA4 consist of very 
small area, and therefore are not considered to be significant contributors of pollutants. 

This SWQMP has shown LID design, source control and treatment BM P's that should satisfy 
the requirements identified in the order and standards by treating and mitigating runoff to the 
most extend practicable, and it is anticipated that the downstream waters will not be affected 
by the proposed development. 

(Continue on page 2 as necessary.) 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-49 

City of San Diego 

TRANSFORTATIOll 
& STORM WATER 



Appendix A: Submittal Templates 

i:orm 1-6 Page 2 of 4 I 
(Page reserved for continuation of description of general strategy for structural BMP implementation at the 

site) 

(Continued from page 1) 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-50 

City of San Diego 
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Appendix A: Submittal Templates 

Form I-6 Page 3 of 4 (Copy as many as needed) I 
Structural BMP Summarv Information 

Structural BMP ID No. BMP-1 BF-1 

Construction Plan Sheet No. GRD_C4-BMP.dwg 

Type of structural BMP: 

0Retention by harvest and use (HU-1) 

0Retention by infiltration basin (INF-1) 

0Retention by bioretention (INF-2) 

0Retention by penneable pavement (INF-3) 

0Partialretention by biofiltration with pa1tial retention (PR-1) 

e:JBiofiltration (BF-1) 

OFlow-thru treatment control with prior lawful approval to meet earlier PDP requirements 
(provide ( Bl\fP type/ description in discussion section below) 

Flow-thru treatment control included as pre-treatment/ fore bay for an on site retention or 
Obiofiltration BivIP (provide B1vfP type/ description and indicate which onsite retention or biofiltration 

Bl'vIP it serves in discussion section below) 

0Flow-thru treatment control with alternative compliance (provide B.l\.fP type/ description in 

0Detention pond or vault for hydromodification management 

00ther (describe in discussion section below) 

Purpose: 

0Pollutant control on~' 

0 Hydromodification control only 

~Combined pollutant control and hydromodification control 

0Pre-treatment/ forebay for another structural B:tvIP 

00ther (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? 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-51 

K & S Engineering, Inc. Hossein Zomorrodi PE 43235 
619.296.5565 

Metropolitan/SDPB Broadway, LLC. Mike Donovan 

Metropolitan/SDPB Broadway, LLC. Mike Donovan 

Maintenance Agreement 

City of ~n Diego 
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Appendix A: Submittal Templates 

Form I-6 Page 4 of 4 (Copy as many as needed) ! 

Structural BMP ID No. BMP-1 BF-1 

Construction Plan Sheet No. GRD_C4-BMP.dwg 

Discussion (as needed) : 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-52 

City of San Diego 
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Appendix D: Templates and Forms 

~ 
City of San Diego Permanent BMP FORM Development Services 

- i.~ ;i!l 1222 First Ave., MD-302 Construction DS-563 . ., San Diego. CA 921 01 
January 2016 

n. en... or a....,.. 0..0 (619) 446-5000 Self Certification Fonn 

Date Prepared: Project No.: 

Project Applicant: Phone: 
Metropolitan/SOPS Broadway, LLC (619) 540-0467 

Project Address: 
2828-2834 Broadway San Diego CA 92102 

Project Engineer: Phone: 
K & S Engineering, Inc. Hossein Zomorrodi PE 43235 (619) 296-5565 

The purpose of this form is to verify that the site improvements for the project, identified above, have been 
constructed in conformance with the approved Storm Water Quality Management Plan (SWQMP) 
documents and drawings. 

This form must be completed by the engineer and submitted prior to final inspection of the construction 
permit. Completion and submittal of this form is required for all new development and redevelopment 
projects in order to comply with the City's Storm Water ordinances and NOPES Permit Order No. R9-2013-
0001 as amended by R9-2015-0001 and R9-2015-0100. Final inspection for occupancy and/or release of 
grading or public improvement bonds may be delayed if this form is not submitted and approved by the City 
of San Diego. 

CERTIFICATION: 
As the professional in responsible charge for the design of the above project, I certify that I have inspected 
all constructed Low Impact Development (LID) site design, source control and structural BMP's required 
per the approved SWQMP and Construction Permit No. · and that said BMP's have 
been constructed in compliance with the approved plans and all applicable specifications, permits, ordinances 
and Order No. R9-2013-0001 as amended by R9-2015-0001 and R9-2015-0100 of the San Diego Regional 
Water Quality Control Board. 

I understand that this BMP certification statement does not 
verification. 

Signature: 

Date of Signature: 

Printed Name: 

Title: 

Phone No. 

Storm Water Standards 
Part 2: Construction BMP Standards 
January 2016 Edition 

DS-563 (01-16) 

D-101 

constitute an operation and 

Engineer's Stamp 

maintenance 

City of San Diego 
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Appendix A: Submittal Templates 

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 

Storm \Xlater Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-54 
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Appendix A: Submittal Templates 

ATTACHMENT 1 
BACKUP FOR PDP POLLUTANT 

CONTROL BMPS 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition 

This is the cover sheet for Attachment 1. 

A-55 

City of San Dleco 
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Appendix A: Submittal Templates 

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 
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Indicate which Items are Included: 

Attachment I 

I Contents 
Sequence 

DMA Exhibit (Required) 

Attachment la 
See DMA Exhibit Checklist. 

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

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

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

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

Form I-8, Categorization of Infiltration 
Feasibility Condition (Required unless 
the project will use harvest and use 
BMPs) 

Attachment ld 
Refer to Appendices C and D of the 
BMP Design Manual to complete Form 
I-8. 

Pollutant Control BMP Design 
Worksheets / Calculations (Required) 

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

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-57 

I 

I 

: 

Appendix A: Submittal Templates 

Checklist I 
I 

¢Included 

Ill Included on DMA Exhibit in 
Attachment la 

Dincluded as Attachment ~h_, 
separate from DMA Exhibit 

0Included 

DNot inclu~ed b~cause ~he entire 
project will use tnfiltratton BlMPs 

0Included 

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

liZl' Not feasible see page A-47 SWQMP 

./J Included 

City of san Diego 

~ 
TRANSPORTATION 
& STORM WATER 



Appendix A: Submittal Templates 

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 
D Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 

D 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 
.(J Proposed impervious features 

.(J Proposed design features and surface treatments used to minimize imperviousness 

.fJ 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 ofBMP, and size/detail) 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-58 

City of San Dleso 
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 

Worksheet B.2-1 DCV 

1 851" percentile 24-hr storm depth from Figure B.1-1 d= 

2 Area tributary to BMP (s) A= 

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

4 Trees Credit Volume TCV= 

5 Rain barrels Credit Volume RCV= 

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

PER STORM WATER STANDARDS TABLE B.1-1 
RUNOFF FACTOR FOR: 
- CONCRETE OR ASPHALT= 0.90 
-AMMENDED, MULCHED SOILS OR LANDSCAPE= 0.10 

WEIGHTED RUNOFF FACTOR EQUATION; 

Wc=(C*)(AREA imp)+(C*)(AREA perv)/TOTAL AREA 

Where: 

Aimp=Tributary Area 12,728sf 
Aperv=Tributary Area 784sf 

Wc=(0.90)(12, 728sf)+(0.10)(752sf)/13,480sf 
Wc=0.85 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition B-13 

0.52 

0.31 

0.85 

498 
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acres 

unitless 

cubic-feet 
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 

Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs 

~·----... ,;r.:r1mr.•l'rnll :mm .. ~"""•""' iTil~ITT'lJ'• ,-.--,... •• ~~ 

ning DCV after implementing retention BMPs 
cubic-

498 
feet 

Partial Retention 
2 Infiltration rate from \\! orksheet D .5-1 if partial infiltration is feasible 0.102 in/hr. 

3 Allowable drawdown time for aggregate storage below the underdrain 36 hours 

4 Depth of runoff that can be infiltrated [Line 2 x Line 3] 3.672 inches 

5 Aggregate pore space 0.40 in/in 
6 Required depth of gravel below the underdrain [Line 4/ Line S] 9.18 inches 

7 Assumed surface area of the biofiltration BMP 500 sq-ft 

8 Media retained pore storage 0.1 in/in 

9 Volume retained by BMP [[Line 4 +(Line 12 x Line 8)]/12] x Line 7 
cubic-

240.5 
feet 

10 DCV that requires biofiltration [Line 1 - Line 9] 
cubic-

258 
feet 

BMP Parameters 
11 Surface Ponding [6 inch minimum, 12 inch maximum] 6 inches 

12 
Media Thickness [18 inches minimum], also add mulch layer 

inches 
thickness to this line for sizing calculations 

21 

Aggregate Storage above underdrain invert (12 inches typical) - use 0 
13 inches for sizing if the aggregate is not over the entire bottom surface 9 inches 

area 

14 Freely drained pore storage 0.2 in/in 

Media filtration rate to be used for sizing (5 in/hr. with no outlet 
15 control; if the filtration rate is controlled by the outlet use the outlet 5 in/hr. 

controlled rate which will be less than 5 in/hr.) 

Baseline Calculations 
16 Allowable Routing Time for sizing 6 hours 

17 Depth filtered during storm [ Line 15 x Line 16] 30 inches 

18 
Depth of Detention Storage 

13.8 inches 
[Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)] 

19 Total Depth Treated [Line 17 + Line 18] 43.8 inches 

Note: Line 7 1s used to estunate the amount of volume retained by the B;\IP. Update assumed surface area m Lme 7 until 
its equivalent to the required biofiltration footprint (either Line 21 or Line 23) 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition B-37 

City of San Diego 
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 

Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs (continued) 

0 tion 1- Biofilter 1.5 times the DCV 

20 Required biofiltered volume [1.5 x Line 10] 

21 Required Footprint [Line 20/ Line 19] x 12 

0 

22 Required Storage (surface+ pores) Volume [0.75 x Line 10] 

23 Required Footprint [Line 22/ Line 18] x 12 

Foo rint of the BMP 
24 

25 

26 

27 

28 

Area draining to the BMP 

Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and 
B.2) 

BMP Footprint Sizing Factor (Default 0.03 or an alternative 
minimum footprint sizing factor from Worksheet B.5-2, Line 11) 

Minimum BMP Footprint [Line 24 x Line 25 x Line 26] 

Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line 
27) 

386.3 

105.8 

193.1 

167.9 

13,480 

0.85 

0.03 

343.74 

343.78 

29 Calculate the fraction of DCV retained in the BMP [Line 9 /Line 1] 0.483 

30 

31 

Minimum required fraction of DCV retained for partial infiltration 

condition 

Is the retained DCV 2". 0.375? If the answer is no increase the 
footprint sizing factor in Line 26 until the answer is yes for this 
criterion. 

0.375 

2'.J Yes 

cubic­
feet 

sq-ft 

cubic­
feet 

sq-ft 

sq-ft 

sq-ft 

sq-ft 

unitless 

unitless 

DNo 

Note: 
1. Line 7 is used to estimate the amount of volume retained by the BMP. Update assumed surface area in Line 7 until 

its equivalent to the required biofiltration footprint (either Line 21 or Line 23) 
2. 
3. 

4. 

The DCV fraction of 0.375 is based on a 40% average annual percent capture and a 36-hour drawdown time. 
The increase in footprint for volume reduction can be optimized using the approach presented in "-\ppendix B.5.2. 
The optimized footprint cannot be smaller than the alternative minimum footprint sizing factor from Worksheet 
B.5-2. 
If the proposed biofiltration BMP footprint is smaller than the alternative minimum footprint sizing factor from 
Worksheet B.5-2, but satisfies Option 1 or Option 2 sizing, it is considered a compact biofiltration Bi\fP and may 
be allowed at the discretion of the City Engineer, if it meets the requirements in "-\ppendix F. 

Required BMP footprint is 343.78 sq-ft, Provide BMP footprint is 500 sq-ft therefore Ok 
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Appendix D: Approved Infiltration Rate Assessment Methods 

Wkh D51F f S fi d D . I fil . R W k h 

~~ctor.~~~ety and i>'esi~ ·'lnfiltration Rate Worksheet . I Worksheet D.5-1 J 

Factor Category 

A 
Suitability 
Assessment 

Factor Description 

Soil assessment methods 

Predominant soil texture 

Site soil variability 

Depth to groundwater / impervious 
layer 

Assigned 
Weight (w) 

0.25 

0.25 

0.25 

0.25 

Suitability Assessment Safety Factor, SA = LP 

B Design 

Level of pretreatment/ expected 
sediment loads 

Redundancy/ resiliency 

0.5 

0.25 

Compaction during construction 0.25 

Design Safety Factor, Sn = LP 

Combined Safety Factor, S101a1= SA x Sn 

Observed Infiltration Rate, inch/hr, Kobscncd 

(corrected for test-specific bias) 

Design Infiltration Rate, in/lu, K1cs~1 = Kibscrrnl / S101al 

Supporting Data 

Briefly describe infiltration test and provide reference to test forms: 

Refer to geotechnical study 

Storm Water Standards 
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Factor 
Value (v) 

2 

3 

2 

2 

1 

1 

1 

Product (p) 
p=wxv 

0.50 

0.75 

0.50 

0.50 

2.25 

0.5 

0.25 

0.25 

1.0 

2.25 

0.23 in/hr 

0.102 in/hr 
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BMP DESIGN MANUAL: APPENDICES 

Appendix 

BMP Design Fact Sheets 
The following fact sheets were developed to assist the project applicants with designing BMPs to meet 
the storm water obligations: 

MS4 Category I Manual Category 

Source Control Source Control 

Site Design Site Design 

Harvest and Use 

Retention 
Infiltration 

TL , '._In ~- . . ·-

Bio filtration Bio filtration 

Flow-thru 
Flow-thru Treatment 
Control with Alternative 

Treatment Control 
Compliance 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition 

Design Fact Sheet 

SC: Source Control BMP Requirements 
SC-6A: Large Trash Generating Facilities 
SC-6B: Animal Facilities 
SC-6C: Plant Nurseries and Garden Centers 
SC-6D: Automotive-related Uses 

SD-1: Trees 
SD-4: Amended Soils 
SD-5: Impervious Area Dispersion 
SD-6A: Green Roofs 
SD-6B: Permeable Pavement (Site Design BMP) 
SD-8: Rain Barrels 

HU-1: Cistern 

INF-1: Infiltration Basins 
INF-2: Bioretention 
INF-3: Permeable Pavement (Pollutant Control) 
INF-4: Dry Wells 

nn 1 -r-.· c:1. •• • : ,I 1' . ' " 
~- .. ·~· .. -

BF-1: Biofiltration 
BF-2: Nutrient Sensitive Media Design 
BF-3: Proprietary Biofiltration 

t=<T_ 1 · " ' C----1~-
~ 

FT-2: Media Filters 
FT-3: Sand Filters 
FT-4: Dry Extended Detention Basin 
FT-5: Proprietary Flow-thru Treatment Control 

PL: Plant List 

E-1 
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Appendix E: BMP Design Fact Sheets 

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 
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Appendix E: BMP Design Fact Sheets 

E.1. Source Control BMP Requirements 
Worksheet E.1-1: Source Control BMP Requirements 

How to comply: Projects shall comply with this ret1uin:meint by implementing all source control B:MPs listed in tl1is section that are applicable 
to their project. Applicability shall bl: determined through consideration of [he develo pment p ro ject's features ~111d anticipated p ollutant 
sources. '\ppemlix E.1 prm-ide.s guidance for idt:nrif~1 ing; source co ntrol HMPs appljrnble to a pro ject. Checklist T.-+ in Appendix l slrn.ll be 
used to docwnent compliance <;\"ith source control B'tvlP requirements. 

How to use this worksheet: 

1. Review Column 1 and identify which of these potential sources of storm water pollutants apply to your site. Check each box that 
applies. 

2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your project site plan. 

3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational Bl"vfPs in a table in 
your project-specific storm water management report. Describe your specific BMPs in an accompanying narrative, and explain any 
special conditions or situations that required omitting BMPs or substituting alternatives. 
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Appendix E: BMP Design Fact Sheets 

Potential Sources of 
Runoff Pollutants 

~ A. Onsite storm drain inlets 

D Not Applicable 

Storm \Xlater Standards 
Part 1: BMP Design Manual 
January 2016 Edition 

2 
Permanent Controls--Show on 
Drawings 

~ Locations of inlets. 

3 4 
Permanent Controls-List in Table I Operational BMPs-Include in 
and Narrative Table and Narrative 

~ Mark all inlets with the words 
"No Dumping! Flows to Bay" or 
similar. 

E-4 

ijl' Maintain and periodically 
repaint or replace inlet markings. 
D Provide storm water pollution 
prevention information to new site 
owners, lessees, or operators. 
D See applicable operational 
BMPs in Fact Sheet SC-44, 
"Drainage System Maintenance," in 
the CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com. 
D Include the following in lease 
agreements: "Tenant shall not allow 
anyone to discharge anything to 
storm drains or to store or deposit 
materials so as to create a potential 
discharge to storm drains." 

City of San Dies<> 
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Potential Sources of 
Runoff Pollutants 

D B. Interior floor drains and 
elevator shaft sump pumps 
D Not Applicable 

D 
D 

C. Interior parking garages 
Not Applicable 

D Dl. Need for future indoor & 
structural pest control 
~ Not Applicable 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition 

2 
Permanent Controls-Show on 
Drawings 

Appendix E: BMP Design Fact Sheets 

3 4 
Permanent Controls-List in Table I Operational RMPs-Include in 
and Narrative Table and Narrative 

D State that interior floor drains 
and elevator shaft sump pumps will 
be plumbed to sanitary sewer. 

D State that parking garage floor 
drains will be plumbed to the 
sanitary sewer. 

D Note building design features 
that discourage entry of pests. 

E-5 

D Inspect and maintain drains to 
prevent blockages and overflow. 

D Inspect and maintain drains to 
prevent blockages and overflow. 

D Provide Integrated Pest 
Management information to 
owners, lessees, and operators. 

City of San Diego 
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Appendix E: BMP Design Fact Sheets 

Potential Sources of 
Runoff Pollutants 

~ D2. Landscape/ Outdoor 
Pesticide Use 
0 Not Applicable 

Storm \'Yater Standards 
Part 1: BMP Design Manual 
January 2016 Edition 

2 
Permanent Controls-Show on 
Drawings 

D Show locations of existing 
trees or areas of shrubs and ground 
cover to be undisturbed and 
retained. 
~ Show self-retaining landscape 
areas, if any. 
li,a' Show storm water treatment 
facilities. 

3 
Permanent Controls-List in Table 
and Narrative 

D State that final landscape plans 
will accomplish all of the following. 
D Preserve existing drought 
tolerant trees, shrubs, and ground 
cover to the maximum extent 
possible. 
D Design landscaping to 
minimize irrigation and runoff, to 
promote surface infiltration where 
appropriate, and to minimize the 
use of fertilizers and pesticides that 
can contribute to storm water 
pollution. 
D 'Where landscaped areas are 
used to retain or detain storm water, 
specify plants that are tolerant of 
periodic saturated soil conditions. 
0 Consider using pest-resistant 
plants, especially adjacent to 
hards cape. 
0 To ensure successful 
establishment, select plants 
appropriate to site soils, slopes, 
climate, sun, wind, rain, land use, air 
movement, ecological consistency, 
and plant interactions. 

E-6 

4 
Operational BIVIPs-lnclude in 
Table and Narrative 

~ Maintain landscaping using 
minimum or no pesticides. 
D See applicable operational 
BMPs in Fact Sheet SC-41, 
"Building and Grounds 
Maintenance," in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com. 
D Provide IPM information to 
new owners, lessees and operators. 

City of san Dle,o 
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Potential Sources of 
Runoff Pollutants 

D E. Pools, spas, ponds, 
decorative fountains, and other 
water features. 
~ Not Applicable 

D 
~ 

F. Food service 
Not Applicable 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition 

Appendix E: BMP Design Fact Sheets 

2 3 4 
Permanent Controls---Show on 
Drawings 

Permanent Controls-List in Table I Operational BMPs-Include in 
and Narrative Table and Narrative 

D Show location of water feature D If the local municipality 
and a sanitary sewer cleanout in an requires pools to be plumbed to the 
accessible area within 10 feet. sanitary sewer, place a note on the 

plans and state in the narrative that 
this connection will be made 
according to local requirements. 

D For restaurants, grocery 
stores, and other food service 
operations, show location (indoors 
or in a covered area outdoors) of a 
floor sink or other area for cleaning 
floor mats, containers, and 
equipment. 
D On the drawing, show a note 
that this drain will be connected to 
a grease interceptor before 
discharging to the sanitary sewer. 

D Describe the location and 
features of the designated cleaning 
area. 
D Describe the items to be 
cleaned in this facility and how it 
has been sized to ensure that the 
largest items can be accommodated. 

E-7 

D See applicable operational 
BMPs in Fact Sheet SC-72, 
"Fountain and Pool Maintenance," 
in the CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com. 
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Appendix E: BMP Design Fact Sheets 

Potential Sources of 
Runoff Pollutants 

D 
~ 

G. Refuse areas 
Not Applicable 

Storm Water Standards 

2 
Permanent Controls--Show on 
Drawings 

D Show where site refuse and 
recycled materials will be handled 
and stored for pickup. See local 
municipal requirements for sizes 
and other details of refuse areas. 
0 If dumpsters or other 
receptacles are outdoors, show how 
the designated area will be covered, 
graded, and paved to prevent run­
on and show locations of berms to 
prevent runoff from the area. Also 
show how the designated area will 
be protected from wind dispersal. 
D Any drains from dumpsters, 
compactors, and tallow bin areas 
shall be connected to a grease 
removal device before discharge to 
sanitary sewer. 

3 4 
Permanent Controls-List in Table I Operational RMPs-lnclude in 
and Narrative Table and Narrative 

D State how site refuse will be 
handled and provide supporting 
detail to what is shown on plans. 
D State that signs will be posted 
on or near dumpsters with the 
words "Do not dump hazardous 
materials here" or similar. 

D State how the following will 
be implemented: 
Provide adequate number of 
receptacles. Inspect receptacles 
regularly; repair or replace leaky 
receptacles. Keep receptacles 
covered. Prohibit/prevent dumping 
of liquid or hazardous wastes. Post 
"no hazardous materials" signs. 
Inspect and pick up litter daily and 
clean up spills immediately. Keep 
spill control materials available on­
site. See Fact Sheet SC-34, 'Waste 
Handling and Disposal" in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com. 

City of San Dies<> 

Part 1: BMP Design Manual 
January 2016 Edition E-8 ~ 

TRANSPORTATTO" 
'STORM VIATER 



Potential Sources of 
Runoff Pollutants 

D 
~ 

H. Industrial processes. 
Not Applicable 

D I. Outdoor storage of 
equipment or materials. (See rows J 
and K for source control measures 
for vehicle cleaning, repair, and 
maintenance.) 
~ Not Applicable 

Storm Water Standards 
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2 
Permanent Controls---Show on 
Drawings 

D Show process area. 

D Show any outdoor storage 
areas, including how materials will 
be covered. Show how areas will be 
graded and bermed to prevent run­
on or runoff from area and 
protected from wind dispersal. 
D Storage of non-hazardous 
liquids shall be covered by a roof 
and/ or drain to the sanitary sewer 
system, and be contained by berms, 
dikes, liners, or vaults. 
D Storage of hazardous materials 
and wastes must be in compliance 
with the local hazardous materials 
ordinance and a Ha7.ardous 
Materials Management Plan for the 
site. 

Appendix E: BMP Design Fact Sheets 

3 4 
Permanent Controls-List in Table Operational BMPs-lnclude in 
and Narrative Table and Narrative 

D If industrial processes are to 
be located onsite, state: "All process 
activities to be performed indoors. 
No processes to drain to exterior or 
to storm drain system." 

D Include a detailed description 
of materials to be stored, storage 
areas, and structural features to 
prevent pollutants from entering 
storm drains. 
\Vhere appropriate, reference 
documentation of compliance with 
the requirements of local 
Hazardous Materials Programs for: 
• Hazardous Waste Generation 
• Hazardous Materials Release 
Response and Inventory 
• California Accidental Release 
Prevention Program 
• Aboveground Storage Tank 
• Uniform Fire Code Article 80 
Section 103(b) & (c) 1991 
• Underground Storage Tank 

D See Fact Sheet SC-10, "Non­
Stormwater Discharges" in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com. 

D See the Fact Sheets SC-31, 
"Outdoor Liquid Container 
Storage" and SC-33, "Outdoor 
Storage of Raw Materials" in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com. 

Citv of San Diego 
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Appendix E: BMP Design Fact Sheets 

Potential Sources of 
Runoff Pollutants 

D J. Vehicle and Equipment 
Cleaning 
~ Not Applicable 

Storm Water Standards 
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January 2016 Edition 

2 
Permanent Controls---Show on 
Drawings 

D Show on drawings as 
appropriate: 
(1) Commercial/ industrial facilities 

having vehicle /equipment cleaning 
needs shall either provide a covered, 
bermed area for washing activities 
or discourage vehicle/ equipment 
washing by removing hose bibs and 
installing signs prohibiting such 
uses. 
(2) Multi-dwelling complexes shall 
have a paved, bermed, and covered 
car wash area (unless car washing is 
prohibited onsite and hoses are 
provided with an automatic shut­
off to discourage such use). 
(3) Washing areas for cars, vehicles, 
and equipment shall be paved, 
designed to prevent run-on to or 
runoff from the area, and plumbed 
to drain to the sanitary sewer. 
( 4) Commercial car wash facilities 
shall be designed such that no 
runoff from the facility is 
discharged to the storm drain 
system. Wastewater from the facility 
shall discharge to the sanitary sewer, 
or a wastewater reclamation system 
shall be installed. 

3 
Permanent Controls-List in Table 
and Narrative 

D If a car wash area is not 
provided, describe measures taken 
to discourage onsite car washing 
and explain how these will be 
enforced. 

E-10 

4 
Operational Bl\1Ps-Include in 
Table and Narrative 

Describe operational measures to 
implement the following (if 
applicable): 

D Washwater from vehicle and 
equipment washing operations shall 
not be discharged to the storm 
drain system. 
D Car dealerships and similar 
may rinse cars with water only. 
D See Fact Sheet SC-21, 
"Vehicle and Equipment Cleaning," 
in the CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 
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Appendix E: BMP Design Fact Sheets 

If These Sources Will Be on the ... Then Your SWQMP shall consider These Source Control BMPs 
Project Site . . . ~ _ -----·-

1 
Potential Sources of 
Runoff Pollutants 

D K. Vehicle/Equipment Repair 
nd Maintenance 

r;t Not Applicable 

Storm Water Standards 
Part 1: BMP Design Manual 
January '.?.016 Edition 

ermanent Controls-Show on 
!Drawings ~ 

ermanent Controls-List in Table !Operational Bl\.fPs-lnclude in ermanent Cc 
nd Narrative 

D Accommodate all vehicle 0 State that no vehicle repair or 
~c quipment repair and maintenance mainternrncc will be done outdoors, 
· doors. Or designate an outdoor r else describe the required features 

rable and Narrative 

n the report, note that all of the 
ollo'W-i11g restrictions apply to use the 

ork area and design the area to f the outdoor work area. D No person shall dispose of, nor 
rotect from rainfall, run-on runoff, D State that there are no floor ermir the disposa~ directly or 
nd wind dispersal. ains or if there are floor drains, · ndlrcctlr of vehicle fluids, hazardous 

~ 0 Show secondary containment otc the agency from which an 1atcrials, or rinsewater from parts 
for exterior work areas where motor ·ndustria] waste discharge permit will ea.ning into storm drains. 
il, brake fluid, gasoline, diesel fuel, e obtained and that the design meets 0 No vehicle fluid removal shall 

1radiator fluid, acid-containing that agency's requirements. e performed outside a building, nor 
batteries or other hazardous materials 0 State that there are no tanks, n asphalt or ground surfaces, 
tir hazardous wastes are used or ont.aincrs or sinks to be used for dicther inside or outside a building, 
stored. Drains shall not be installed pans cleaning or rinsing or, if there xcepr in such a manner as to ensure 

·thin the secondary containment are, note the agency from which an hat any spilled fluid will be in an area 
areas. industnal waste discharge permit will f secondary containment. Leaking 
0 Add a note on the plans that be obtained and that the design meets 'ehjcJc fluids shall be contained or 
states either (1) there are no floor rhat agency's requirements. rained from the vehicle inlmediately. 
drains, or (2) floor drains are 0 No person shall leave 
connected to wastewater mattcnded drip parts or other open 

!

pretreatment systems prior to ontainers containing vehicle fluid, 
discharge to the sanitary sewer and nlei;i; such containers are in use or in 
·ndustrial waste discharge permit will n area of secondary containment. 

e obtained. 
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Appendix E: BMP Design Fact Sheets 

Potential Sources of 
Runoff Pollutants 

D L. Fuel Dispensing Areas 
~ Not Applicable 

2 
Permanent Controls-Show on 
Drawings 

D Fueling areas 1 shall have 
impermeable floors (i.e., portland 
cement concrete or equivalent 
smooth impervious surface) that are 
(1) graded at the minimum slope 
necessary to prevent ponding; and 
(2) separated from the rest of the 
site by a grade break that prevents 
run-on of storm water to the MEP. 
D Fueling areas shall be covered 
by a canopy that extends a 
minimum of ten feet in each 
direction from each pump. 
[Alternative: The fueling area must 
be covered and the cover's 
minimum dimensions must be equal 
to or greater than the area within 
the grade break or fuel dispensing 
areal.] The canopy [or cover] shall 
not drain onto the fueling area. 

3 4 
Permanent Controls-List in Table I Operational Bl\fPs-lnclude in 
and Narrative Table and Narrative 

D The property owner shall dry 
sweep the fueling area routinely. 
D See the Business Guide Sheet, 
"Automotive Service-Service 
Stations" in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com. 

The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly 
may be operated plus a minimum of one foot, whichever is greater. 

Storm Water Standards 
Part 1: Bl\fP Design Manual 
January 2016 Edition E-12 

City of San Dleso 

~ 
ll!ANSPORTATIO" 
' STORM V/ATER 



Potential Sources of 
Runoff Pollutants 

M. Loading Docks 
~ Not Applicable 

Storm \Vater Standards 
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2 
Permanent Controls-Show on 
Drawings 

D Show a preliminary design for 
the loading dock area, including 
roofing and drainage. Loading 
docks shall be covered and/ or 
graded to minimize run-on to and 
runoff from the loading area. Roof 
downspouts shall be positioned to 
direct storm water away from the 
loading area. Water from loading 
dock areas should be drained to the 
sanitary sewer where feasible. Direct 
connections to storm drains from 
depressed loading docks are 
prohibited. 
0 Loading dock areas draining 
directly to the sanitary sewer shall 
be equipped with a spill control 
valve or equivalent device, which 
shall be kept closed during periods 
of operation. 
0 Provide a roof overhang over 
the loading area or install door 
skirts (cowling) at each bay that 
enclose the end of the trailer. 

Appendix E: BMP Design Fact Sheets 

3 4 
Permanent Controls-List in Table I Operational BMPs-Include in 
and Narrative Table and Narrative 

D Move loaded and unloaded 
items indoors as soon as possible. 
D See Fact Sheet SC-30, 
"Outdoor Loading and Unloading," 
in the CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com. 

City of San Dleao 
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Appendix E: BMP Design Fact Sheets 

Potential Sources of 
Runoff Pollutants 

~ N . Fire Sprinkler Test Water 
0 Not Applicable 

Storm Water Standards 
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2 
Permanent Controls---Show on 
Drawings 

3 4 
Permanent Controls-List in Table I Operational BMPs-Include in 
and Narrative Table and Narrative 

~ Provide a means to drain fire D See the note in Fact Sheet SC-
sprinkler test water to the sanitary 41, "Building and Grounds 
sewer. Maintenance," in the CASQA 

Stormwater Quality Handbooks at 
www.cabmphandbooks.com. 
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0. Miscellaneous Drain or Wash 
\1V'ater 
D Boiler drain lines 
D Condensate drain lines 
D Rooftop equipment 
D Drainage sumps 
D Roofing, gutters, and trim 

w Not Applicable 

Storm Water Standards 
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Appendix E: BMP Design Fact Sheets 

D Boiler drain lines shall be 
directly or indirectly connected to 
the sanitary sewer system and may 
not discharge to the storm drain 
system. 
D Condensate drain lines may 
discharge to landscaped areas if the 
flow is small enough that runoff will 
not occur. Condensate drain lines 
may not discharge to the storm 
drain system. 
D Rooftop mounted equipment 
with potential to produce pollutants 
shall be roofed and/ or have 
secondary containment. 
D Any drainage sumps onsite 
shall feature a sediment sump to 
reduce the quantity of sediment in 
pumped water. 
D Avoid roofIDg, gutters, and 
trim made of copper or other 
unprotected metals that may leach 
into runoff. 
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Appendix E: BMP Design Fact Sheets 

Potential Sources of 
Runoff Pollutants 

~ P. Plazas, sidewalks, and 
parking lots. 
0 Not Applicable 

Storm Water Standards 
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2 
Permanent Controls--Show on 
Drawings 

3 4 
Permanent Controls-List in Table I Operational B:MPs-lnclude in 
and Narrative Table and Narrative 

E-16 

0 Plazas, sidewalks, and parking 
lots shall be swept regularly to 
prevent the accumulation of litter 
and debris. 
Debris from pressure washing shall 
be collected to prevent entry into 
the storm drain system. Washwater 
containing any cleaning agent or 
degreaser shall be collected and 
discharged to the sanitary sewer and 
not discharged to a storm drain. 

City of san oreso 
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Appendix H: Guidance for Investigation Potential Critical Coarse Sediment Yield Areas 

' _ . '~~rvest and"'use •Feasibility Checklist I Fonn 1-7 -

1. Is there a demand for harvested water (check all that apply) at the project site that is reliably present 
during the wet season? Landtype (Table _B.3-1 )=Residential 
r7I T il d . 

1 
fl h" Total use per resident/employee (Table B.3-1)=9.3 

¥-J o et an urma us mg Plant water Use (Table B.3-2)= Moderate 
~Landscape irrigation 36hr Irrigation demand (Table B.3-3)= 1 ,470 Gal/Ac (per 36hr period)) 
D 0 Lher: Total Resident/Employee= 34 Residents, 68 Persons 

2. If there is a demand; estimate the anticipated average wet season demand over a period of 36 hours. 

Guidance for planning level demand calculations for toilet/urinal flushing and landscape irrigation is 

provided in Section B.3.2. 

[Provide a summary of calculations here] 

T & U = 9.3 Gal x 68 Persons x 1 .5 day= 126.81 
--Day 7.48 Gal/Ft3 

LI= 3, 124 sf, Landscape Area= 0.071 Ac= 1 ,470 Gal x 0.071 x 1 .5 Day= 20.92 
Day-Ac 7.48 Gal/Ft3 

Total 36hr demand= T & U +LI = 126.81 + 20.92 = 0.29 
DCV 498 

3. Calculate the DCV using worksheet B-2.1 . 

DCV = 498 (cubic feet) 

3a. Is the 36 hour demand greater 

than or equal to the DCV? 

D Yes / VNo c:::> 
~ 

Harvest and use appears to be 

feasible. Conduct more detailed 

evaluation and sizing calculations 

to confirm that DCV can be used 

at an adequate rate to meet 

drawdown criteria. 

3b. Is the 36 hour demand greater than 0.25DCV 

but less than the full DCV? 

I ~No D Yes 

~ 

Harvest and use may be feasible. Conduct more 

detailed evaluation and sizing calculations to 

determine feasibility. Harvest and use may only be 

able to be used for a portion of the site, or 

(optionally) the storage may need to be upsized to 

meet long term capture targets while draining in 

longer than 36 hours. 

Is harvest and use feasible based on further evaluation? 

D Yes, refer to Appendix E to select and size harvest and use BMPs. 

D No, select alternate BMPs. 

Storm Water Standards 
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hour demand 
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Harvest and 

use is 

considered to 

be infeasible. 



Appendix I: Forms and Checklists 

Categorization oflnfiluation Fea.ibility Condition : Fonn 1-8 

Part 1 - Full Infiltration Feasibility Screening Criteria 
Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 
consequences that cannot be reasonably mitigated? 

Criteria 

1 

Screening Question 

Is the estimated reliable infiltration rate below proposed facility locations 
greater than 0.5 inches per hour? The response to this Screening Question 
shall be based on a comprehensive evaluation of the factors presented in 
Appendix C.2 and Appendix D. 

Provide basis: 

Unfactored infiltration rate of 0.23 in/hr was obtained 

Yes No 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability. 

2 

Can infiltration greater than 0.5 inches per hour be allowed without increasing 
risk of geotechnical hazards (slope stability, groundwater mounding, utilities, 
or other factors) that cannot be mitigated to an acceptable level? The response 
to this Screening Question shall be based on a comprehensive evaluation of 
the factors presented in Appendix C.2. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability. 
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Appendix I: Forms and Checklists 

Form 1-8 Page 2 of 4 I 
Criteria Screening Question Yes No 

3 

Can infiltration greater than 0.5 inches per hour be allowed without increasing 
risk of groundwater contamination (shallow water table, storm water 
pollutants or other factors) that cannot be mitigated to an acceptable level? 
The response to this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.3. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability. 

4 

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 or increased discharge of contaminated groundwater to surface 
waters? The response to this Screening Question shall be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability. 

Part 1 
Result* 

If all answers to rows 1 - 4 are ''Yes" a full infiltration design is potentially feasible. 
The feasibility screening category is Full Infiltration 

If any answer from row 1-4 is "No", infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a "full infiltration" design. 
Proceed to Part 2 

' To be completed usillg gathered site information and best professional judgment considenng the definillon of i\1EP in 
the MS4 Permit. Additional testing and/ or studies may be required by the City Engineer to substantiate findings 
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Appendix I: Forms and Checklists 

- - - =- - Form 1-8 Page 3 of 4 J 

Part 2 - Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 
Would infiltration of water in any appreciable amount be physically feasible without any negative 
consequences that cannot be reasonably mitigated? 

Criteria 

5 

Screening Question 

Do soil and geologic conditions allow for infiltration in any appreciable rate 
or volume? The response to this Screening Question shall be based on a 
comprehensive evaluation of the factors presented in Appendix C.2 and 
Appendix D. 

Provide basis: 

Yes No 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

6 

Can Infiltration in any appreciable quantity be allowed without increasing 
risk of geotechnical hazards (slope stability, groundwater mounding, utilities, 
or other factors) that cannot be mitigated to an acceptable level? The 
response to this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.2. 

Provide basis: 

./ 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability and why it was not feasible to mitigate low 
infiltration rates. 
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Appendix I: Forms and Checklists 

Form 1-8 Page 4 of4 I 
Criteria 

7 

Screening Question 

Can Infiltration in any appreciable quantity be allowed without posing 
significant risk for groundwater related concerns (shallow water table, storm 
water pollutants or other factors)? The response to this Screening Question 
shall be based on a comprehensive evaluation of the factors presented in 
Appendix C.3. 

Provide basis: 

Yes No 

./ 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability and why it was not feasible to mitigate low 
infiltration rates . 

8 
Can infiltration be allowed without violating downstream water rights? The 
response to this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.3. 

Provide basis: 

./ 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

Part 2 
Result* 

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible. 
The feasibility screening category is Partial Infiltration. 
If any answer from row 5-8 is no, then infiltration of any volume is considered to be 
infeasible within the drainage area. 111e feasibility screening category is No Infiltration. 

~To be completed using gathered site rnformat1on and best professional Judgment considering the definition of l\fEP 111 

the l\fS4 Pennit. Additional testing and/ or studies may be required by the City Engineer to substantiate findings 
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BMP DESIGN MANUAL: APPENDICES 

Appe.-.lix 

Biofiltration Standard and Checklist 

Introduction 

The MS4 Permit and this manual define a specific category of storm water pollutant treatment BMPs 
called "biofiltration BMPs." The MS4 Pennit (Section E .3.c.1) states: 

Biofiltration BMPs must be designed to have an appropriate hydraulic loading rate to 
maximize storm water retention and pollutant removal, as well as to prevent erosion, scour, 
and channeling within the BMP, and must be sized to: 

a) Treat 1.5 times the DCV not reliably retained onsite, OR 

b) Treat the DCV not reliably retained onsite with a flow-thru design that has a total 
volume, including pore spaces and pre-filter detention volume, sized to hold at least 
0. 7 5 times the portion of the DCV not reliably retained onsite. 

A project applicant must be able to affirmatively demonstrate that a given BMP is designed and sized 
in a manner consistent with this definition to be considered as a "biofiltration BMP" as part of a 
compliant storm water management plan. Retention is defined in the MS4 Permit as 
evapotranspiration, infiltration, and harvest and use of storm water vs. discharge to a surface water 
system. 

Contents and Intended Uses 

This appendix contains a check.list of the key underlying criteria that must be met for a BMP to be 
considered a biofiltration BMP. The purpose of this checklist is to facilitate consistent review and 
approval of biofiltration BMPs that meet the "biofiltration standard" defined by the MS4 Permit. 

This checklist includes specific design criteria that are essential to defining a system as a biofiltration 
BMP; however it does not present a complete design basis. This checklist was used to develop BMP 
Fact Sheets for PR-1 biofiltration with partial retention and BF-1 biofiltration, which do present a 
complete design basis. Therefore, biofiltration BMPs that substantially meet all aspects of the Fact 
sheets PR-1 or BF-1 should be able to complete this check.list without additional documentation 
beyond what would already be required for a project submittal. 

Other biofiltration BMP designs? (including both non-proprietary and proprietary designs) may also 
meet the underlying MS4 Permit requirements to be considered biofiltration BMPs. These BMPs may 

7 Defined as biofiltration designs that do not conform to the specific design criteria described in Fact 
Sheets PR-1 or BF-1. This category includes proprietary BMPs that are sold by a vendor as well as 
non-proprietary BMPs that are designed and constructed of primarily of more elementary construction 
materials. 
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Appendix F: Biofiltration Standard and Checklist 

be classified as biofiltration BMPs if they (1) meet the minimum design criteria listed in this appendix, 
including the pollutant treatment performance standard in Appendix F.1, (2) are designed and 
maintained in a manner consistent with their performance certifications (See explanation in Appendix 
F.2), if applicable, and (3) are acceptable at the discretion of the City Engineer. The applicant may be 
required to provide additional studies and/ or required to meet additional design criteria beyond the 
scope of this document in order to demonstrate that these criteria are met. 

Organization 

The checklist in this appendix is organized into the seven (7) main objectives associated with 
biofiltration BMP design. It describes the associated minimum criteria that must be met in order to 
qualify a biofiltration BMP as meeting the biofiltration standard. The seven main objectives are listed 
below. Specific design criteria and associated manual references associated with each of these 
objectives is provided in the checklist in the following section. 

1. Biofiltration BMPs shall be allowed only as described in the BMP selection process in this 
manual (i.e., retention feasibility hierarchy). 

2. Biofiltration BMPs must be sized using acceptable sizing methods described in this manual. 

3. Biofiltration BMPs must be sited and designed to achieve maximum feasible infiltration and 
evapotranspiration. 

4. Biofiltration BMPs must be designed with a hydraulic loading rate to maximize pollutant 
retention, preserve pollutant control/ sequestration processes, and minimize potential for 
pollutant washout. 

5. Biofiltration BMPs must be designed to promote appropriate biological activity to support 
and maintain treatment processes. 

6. Biofiltration BMPs must be designed to prevent erosion, scour, and channeling within the 
BMP. 

7. Biofiltration BMP must include operations and maintenance design features and planning 
considerations to provide for continued effectiveness of pollutant and flow control functions. 

Biofiltration Criteria Checklist 

The applicant shall provide documentation of compliance with each criterion in this checklist as part 
of the project submittal. The right column of this checklist identifies the submittal information that is 
recommended to document compliance with each criterion. Biofiltration BMPs that substantially meet 
all aspects of Fact Sheets PR-1 or BF-1 should still use this checklist; however additional 
documentation (beyond what is already required for project submittal) should not be required. 
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Appendix F: Biofiltration Standard and Checklist 

Biofiltration BMPs shall be allowed to be used only as described in the BMP 
selection process based on a documented feasibility analysis. 

Intent: This manual defines a specific prioritization of pollutant treatment BMPs, where BMPs that 
1 retain water (retained includes evapotranspired, infiltrated, and/ or harvested and used) must be 

used before considering BMPs that have a biofiltered discharge to the MS4 or surface waters. Use 
of a biofiltration BMP in a manner in conflict with this prioritization (i.e., without a feasibility 
analysis justifying its use) is not permitted, regardless of the adequacy of the sizing and design of 
the system. 

D 
The project applicant has demonstrated that it is 
not technically feasible to retain the full DCV 
onsite. 

Document feasibility analysis and findings in 
SWQMP per Appendix C. 

Biofiltration BMPs must be sized using acceptable sizing methods. 

2 Intent: The MS4 Permit and this manual defines specific sizing methods that must be used to size 
biofiltration BMPs. Sizing of biofiltration BMPs is a fundamental factor in the amount of storm 
water that can be treated and also influences volume and pollutant retention processes. 

3 

D 

D 

The project applicant has demonstrated that 
biofiltration BMPs are sized to meet one of the 
biofiltration sizing options available (Appendix 
B.5). 

Submit sizing worksheets (Appendix B.5) or 
other equivalent documentation with the 
SWQMP. 

Biofiltration BMPs must be sited and designed to achieve maximum feasible 
infiltration and evapotranspiration. 

Intent: Various decisions about BMP placement and design influence how much water is retained 
via infiltration and evapotranspiration. The MS4 Permit requires that biofiltration BMPs achieve 
maximum feasible retention ( evapotranspiration and infiltration) of storm water volume. 

The biofiltration BMP is sited to allow for 
maximum infiltration of runoff volume based on 
the feasibility factors considered in site planning 
efforts. It is also designed to maximize 
evapotranspiration through the use of amended 
media and plants (biofiltration designs without 
amended media and plants may be permissible; 
see Item 5). 

For biofiltratioo Bl\fPs categorized as "Partial 
Infiltration Condition," the infiltration storage 
depth in the biofiltration design has been selected 
to drain in 36 hours (+ /-25%) or an alternative 
value shown to maximize infiltration on the site. 

Document site planning and feasibility analyses 
in SWQMP per Section 5.4. 

Included documentation of estimated 
infiltration rate per Appendix D; provide 
calculations using Appendix B.4 and B.5 to 
show that the infiltration storage depth meets 
this criterion. Note, depths that are too shallow 
or too deep may not be acceptable. 
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Appendix F: Biofiltration Standard and Checklist 

D 

0 

4 

For biofiltration BMP locations categorized as 
"Partial Infiltration Condition," the infiltration 
storage is over the entire bottom of the 
biofiltration BMP footprint. 

For biofiltration BMP locations categorized as 
"Partial Infiltration Condition," the si:ling factor 
used for the infiltration storage area is not less 
than the minimum biofiltration BMP SlZlng 
factors calculated using Worksheet B.5.1. 

An impermeable liner or other hydraulic 
restriction layer is only used when needed to 
avoid geotechnical and/ or subsurface 
contamination issues in locations identified as 
"No Infiltration Condition." 

The use of "compact" biofi1tration BMP design8 

is permitted only in conditions identified as "No 
Infiltration Condition" and where site-specific 
documentation demonstrates that the use of 
larger footprint biofiltration BMPs would be 
infeasible. 

Document on plans that the infiltration storage 
covers the entire bottom of the BMP (i.e., not 
just underdrain trenches); or an equivalent 
footprint elsewhere on the site. 

Provide a table that compares the m1rumum 
sizing factor per Worksheet B.5.1 to the 
provided sizing factor. Note: The infiltration 
storage area could be a separate storage feature 
located downstream of the biofiltration BMP, 
not necessarily within the same footprint. 

If using an impermeable liner or hydraulic 
restriction layer, provide documentation of 
feasibility findings per Appendix C that 
recommend the use of this feature. 

Provide documentation of feasibility findings 
that recommend no infiltration is feasible. 
Provide site-specific information to 
demonstrate that a larger footprint biofiltration 
BMP would not be feasible. 

Biofiltration BMPs must be designed with a hydraulic loading rate to maximize 
pollutant retention, preserve pollutant control processes, and minimize potential 
for pollutant washout. 

Intent: Various decisions about biofiltration BMP design influence the degree to which pollutants 
are retained. The MS4 Permit requires that biofiltration BMPs achieve maximum feasible retention 
of storm water pollutants. 

8Compact biofiltration BMPs are defined as features with infiltration storage footprint less than the minimum 
sizing factors required to achieve 40% volume retention. Note that if a biofiltration BMP is accompanied 
by an infiltrating area downstream that has a footprint equal to at least the minimum sizing factors calculated 
using Worksheet B.5.1 assuming a partial infiltration condition, then it is not considered to be a compact 
biofiltration BMP for the purpose of Item 4 of the checklist. For potential configurations with a higher rate 
biofiltration BMP upstream of an larger footprint infiltration area, the BMP would still need to comply with 
Item 5 of this checklist for pollutant treatment effectiveness. 
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Appendix F: Biofiltration Standard and Checklist 

D 

D 

D 

0 

D 

Media selected for the biofiltration BMP meets 
minimum quality and material specifications per 
Appendix F.4 or County LID Manual, including 
the maximum allowable design filtration rate and 
minimum thickness of media. 

O R 

Alternatively, for proprietary designs and custom 
media mixes not meeting the media 
specifications contained in Appendix F.4 or 
County LID Manual, field scale testing data are 
provided to demonstrate that proposed media 
meets the pollutant treatment performance 
criteria in Section F.1 below. 

To the extent practicable, filtration rates are 
outlet controlled (e.g., via an underdrain and 
orifice/weir) instead of controlled by the 
infiltration rate of the media. 

The water surface drains to at least 12 inches 
below the media surface within 24 hours from 
the end of storm event flow to preserve plant 
health and promote healthy soil structure. 

If nutrients are a pollutant of concern, design of 
the biofiltration BMP follows nutrient-sensitive 
design criteria. 

Media gradation calculations demonstrate that 
migration of media between layers will be 
prevented and permeability will be preserved. 

Provide documentation that media meets the 
specifications in Appendix F.4 or County LID 
Manual. 

Provide documentation of performance 
information as described in Section F.1. 

Include outlet control in designs or provide 
documentation of why outlet control is not 
practicable. 

Include calculations to demonstrate that 
drawdown rate is adequate. 

Surface ponding drawdown time greater than 
24-hours but less than 96 hours may be allowed 
at the discretion of the City Engineer if 
certified by a landscape architect or 
agronomist. 

Follow specifications for nutrient sensitive 
design in Fact Sheet BF-2. Or provide 
alternative documentation that nutrient 
treatment is addressed and potential for 
nutrient release is minimized. 

Follow specification for choking layer in Fact 
Sheet PR-1 or BF-1. Or include calculations to 
demonstrate that choking layer is appropriately 
specified. 

5 Biofiltration BMPs must be designed to promote appropriate biological activity to 
support and maintain treatment processes. 

Intent: Biological processes are an important element of biofiltration performance and longevity. 
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Appendix F: Biofiltration Standard and Checklist 

D 

0 

D 

Plants have been selected to be tolerant of 
project climate, design ponding depths and the 
treatment media composition. 

Plants have been selected to minimize irrigation 
requirements. 

Plant location and growth will not impede 
expected long-term media filtration rates and will 
enhance long term infiltration rates to the extent 
possible. 

If plants are not part of the biofiltration design, 
other biological processes are supported as 
needed to sustain treatment processes (e.g., 
biofilm in a subsurface flow wetland). 

Provide documentation justifying plant 
selection. Refer to the plant list in Appendix 
E.20. 

Provide documentation describing irrigation 
requirements for establishment and long term 
operation. 

Provide documentation justifying plant 
selection. Refer to the plant list in Appendix 
E.20. 

For biofiltration designs without plants, 
describe the biological processes that will 
support effective treatment and how they will 
be sustained. Refer to Appendix F.3 

6 

Biofiltration BMPs must be designed with a hydraulic loading rate to prevent 
erosion, scour, and channeling within the BMP. 

Intent: Erosion, scour, and/ or channeling can disrupt treatment processes and reduce biofiltration 
effectiveness. 

D 

D 

D 

Scour protection has been provided for both 
sheet flow and pipe inflows to the BMP, where 
needed. 

Where scour protection has not been provided, 
flows into and within the BMP are kept to non­
erosive velocities. 

For proprietary BMPs, the BMP is used in a 
manner consistent with manufacturer guidelines 
and conditions of its third-party certification9 

(i.e., maximum tributary area, maximum inflow 
velocities, etc., as applicable). 

Provide documentation of scour protection as 
described in Fact Sheets PR-1 or BF-1 or 
approved equivalent. 

Provide documentation of design checks for 
erosive velocities as described in Fact Sheets 
PR-1 or BF-1 or approved equivalent. 

Provide copy 
recommendations and 
party certification. 

of manufacturer 
conditions of third-

9Certifications or verifications issued by the Washington Technology Acceptance Protocol-Ecology program 
and the New Jersey Corporation for Advanced Technology programs are typically accompanied by a set of 
guidelines regarding appropriate design and maintenance conditions that would be consistent with the 
certification/verification 
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Appendix F: Biofiltration Standard and Checklist 

7 Biofiltration BMP must include operations and maintenance design features and 
planning considerations for continued effectiveness of pollutant and flow control 
functions. 

Intent: Biofiltration BMPs require regular maintenance in order provide ongoing function as 
intended. Additionally, it is not possible to foresee and avoid potential issues as part of design; 
therefore plans must be in place to correct issues if they arise. 

D 

The biofiltration BMP O&M plan describes 
specific inspection activities, regular/periodic 
maintenance activities and specific corrective 
actions relating to scour, erosion, channeling, 
media clogging, vegetation health, and inflow and 
outflow structures. 

Adequate site area and features have been 
provided for BMP inspection and maintenance 
access. 

For proprietary biofiltration BMPs, the BMP 
maintenance plan is consistent with 
manufacturer guidelines and conditions of its 
third-party certification (i.e., maintenance 
activities, frequencies). 
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Include O&M plan with project submittal as 
described in Chapter 7. 

Illustrate maintenance access routes, setbacks, 
maintenance features as needed on project 
water quality plans. 

Provide copy 
recommendations and 
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Appendix A: Submittal Templates 

ATTACHMENT 2 
BACKUP FOR PDP 

HYDROMODIFICATION CONTROL 
MEASURES 

This is the cover sheet for Attachment 2. 

D Mark this box if this attachment is empty because the project is exempt from PDP hydromodification 

management requirements. 
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Appendix A: Submittal Templates 

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 
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Indicate which Items are Included: 

Attachment I 
Contents I 

Sequence I 

Hydromodification Management Exhibit 
Attachment 2a (Required) 

Management of Critical Coarse Sediment 
Yield Areas (\X!MAA Exhibit is required, 

Attachment 2b 
additional analyses are optional) 

See Section 6.2 of the BMP Design 
Manual. 

Geomorphic Assessment of Receiving 
Channels (Optional) 

Attachment 2c 
See Section 6.3.4 of the BMP Design 
Manual. 

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

Attachment 2d Overflow Design Summary for each 
structural BMP 

See Chapter 6 and Appendix G of the 
BMP Design Manual 

Vector Control Plan (Required when 
Attachment 2e structural BMPs will not drain in 96 

hours) 
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Checklist I 
~Included 
See Hydromodification Management 
Exhibit Checklist. 
~ Exhibit showing project drainage 

boundaries marked on WMAA Critical 
Coarse Sediment Yield Area Map 
(Required) 

Optional analyses for Critical Coarse 
Sediment Yield Area Determination 
D 6.2.1 Verification of Geomorphic 

Landscape Units Onsite 
D 6.2.2 Downstream Systems Sensitivity 

to Coarse Sediment 
D 6.2.3 Optional Additional Analysis of 

Potential Critical Coarse Sediment Yield 
Areas Onsite 

lil]Not Performed 

0Included 

0
submitted as separate stand-alone 
docwnent 

Ill Included 

D Submitted as separate stand-alone 
docwnent 

0Included 

llJNot required because BlMPs will 
drain in less than 96 hours 
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Appendix A: Submittal Templates 

Use this checklist to ensure the required infonnation has been included on the Hydromodification 

Management Exhibit: 

The Hydromodification Management Exhibit must identify: 

¥J Underlying hydrologic soil group 

.fJ Approximate depth to groundwater 

D Existing natural hydrologic features (watercourses, seeps, springs, wetlands) 
D Critical coarse sediment yield areas to be protected 

UJ Existing topography 
.fJ Existing and proposed site drainage network and connections to drainage offsite 
.(J Proposed grading 

~ Proposed impervious features 
tJ Proposed design features and surface treatments used to minimize imperviousness 

UJ Point(s) of Compliance (POC) for Hydromodification Management 
¥J Existing and proposed drainage boundary and drainage area to each POC (when necessary, create separate 

exhibits for pre-development and post-project conditions) 

+zl Structural BMPs for hydromodification management (identify location, type ofBMP, and size/detail) 
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Summary of SWMM Modeling for Hydromodification Compliance for 2828 Broadway, 
San Diego, CA. 

INTRODUCTION 

This memorandum summarizes the approach used to model the proposed residential site in the City of 
San Diego using the Environmental Protection Agency (EPA) Storm Water Management Model 5.0 
(SWMM). SWMM models were prepared for the pre and post-developed conditions at the site in order 
to determine if the proposed LID biofiltration facility has sufficient volume to meet Order R9-2013-001 
requirements of the California Regional Water Quality Control Board San Diego Region (SDRWQCB), as 
explained in the Final Hydromodification Management Plan (HMP), dated March 2011, prepared for the 
County of San Diego by Brown and Caldwell. 

SWMM MODEL DEVELOPMENT 

The 2828 Broadway site consists of a proposed multifamily residential development on the current 
residential site (see Vicinity Map). Two (2) SWMM models were prepared for this study: the first for the 
pre-developed and the second for the post-developed conditions. The project site drains to one (1) 
Point of Compliance (POC) located to the south west of the project site at the adjacent Broadway. 

The SWMM model was used since we have found it to be more comparable to San Diego area 
watersheds than the alternative San Diego Hydrology Model (SOHM) and also because it is a non­
proprietary model approved by the HMP document. For both SWMM models, flow duration curves 
were prepared to determine if the proposed HMP facilities are sufficient to meet the current HMP 
requirements. 

The inputs required to develop SWMM models include rainfall, watershed characteristics, and BMP 
configurations. The Lindbergh Field Gage from the Project Clean Water website was used for this study, 
since it is the most representative of the project site precipitation due to elevation and proximity to the 
project site. 

Per the California Irrigation Management Information System "Reference Evaporation Zones" (CIMIS 
ETo Zone Map), the project site is located within the Zone 4 Evapotranspiration Area. Thus 
evapotranspiration vales for the site were modeled using Zone 4 average monthly values from Table 
G.1-1 from the 2016 BMP Design Manual. Per the NRCS web soil survey, the project site is situated upon 
Class Urban/D soils. Soils have been assumed to be compacted in the existing condition to represent the 
current developed condition of the site, while fully compacted in the post developed conditions. Other 
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SWMM inputs for the subareas are discussed in the appendices to this document, where the selection of 
parameters is explained in detail. 

HMPMODEUNG 

PRE DEVELOPED CONDITIONS 

In current existing conditions, runoff from the existing single family residential site discharges via 
overland flow to one {l) point of compliance located at Broadway to the south-western boundary of the 
project site. Table 1 below illustrates the pre-developed area and impervious percentage accordingly. 

TABLE 1-SUMMARY OF PRE-DEVELOPED CONDITIONS 

POC OMA 
Tributary Area, A Impervious Percentage, 

(Ac) lp(1) 

POC-1 DMA-1-D 0.364 0% 

TOTAL -- 0.364 -
Notes: (1) - Per the 2013 RWQCB permit, existing condition impervious surfaces are not to be accounted for in existing condit ions analysis. 

DEVELOPED CONDITIONS 

Runoff from the developed project site is drained to one (1) onsite receiving biofiltration LID BMP. Once 
flows are routed via the proposed LID BMP, all onsite flows are then discharged to the adjacent 
Broadway. A portion of the project site including landscaping areas and a small impervious driveway 
(176 sq.ft., below the 250 sq.ft . de minimus threshold) bypass the BMP facility and confluence directly at 
the POC. Table 2 summarizes the post-developed area and impervious percentage accordingly. 

TABLE 2- SUMMARY OF POST-DEVELOPED CONDITIONS 

POC OMA 
Tributary Area, A 

Impervious Percentage, Ip 
(Ac) 

POC-1 
DMA-1-D 0.310 98.06% 

OMA-BYPASS 0.054 7.42% 

TOTAL TOTAL 0.364 N/A 

One (1) LID biofiltration basin is located within the project site and is responsible for handling 
hydromodification requirements for the project site. In developed conditions, the basin will have a 
surface depth of 18-inches and a riser spillway structure set to an elevation of 12-inches (see dimensions 
in Table 3). Flows will then discharge from the basin via a low flow orifice outlet within the gravel layer 
or the surface riser structure. The riser structure will act as a spillway such that peak flows can be safely 
discharged to the receiving storm drain. 

Beneath the basins' invert lies the proposed LID biofiltration portion of the drainage facility. This 
portion of the basin is comprised of a 3-inch layer of mulch, an 18-inch layer of amended soil (a highly 
sandy, organic rich composite with an infiltration capacity of at least 5 inches/hr) and a layer of gravel 
for additional detention and to accommodate the French drain system. These systems are to be located 
beneath the biofiltration layer to intercept treated storm water and convey these flows to a small 
diameter lower outlet orifice. Once flows have been routed by the outlet structure, flows are then 

2 W.0.7036-07 
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drained to the receiving storm drain (POC-1). The biofiltration basin will feature a partial retention 
sublayer such that the base of the facility will be unlined. 

The biofiltration basin was modeled using the biofiltration LID module within SWMM. The biofiltration 
module can model the underground gravel storage layer, underdrain with an orifice plate, amended soil 
layer, and a surface storage pond up to the elevation of the invert of the spillway. It should be noted 
that detailed outlet structure location and elevations will be shown on the construction plans based on 
the recommendations of this study. 

Water Quality BMP Sizing 

It is assumed all storm water quality requirements for the project will be met by the biofiltration LID. 
However, detailed water quality requirements are not discussed within this technical memo. 

The Bio-filtration basins have been designed in accordance with City of San Diego sizing criteria (which 
include maximum draw down requirements). For further information in regards to storm water quality 
requirements for the project (including sizing and drawdown) please refer to the site specific Storm 
Water Quality Management Plan (SWQMP). 

BMP MODELING FOR HMP PURPOSES 

One (1) LID BMP biofiltration basin is proposed for water quality treatment and hydromodification 
conformance for the project site. Tables 3 & 4 illustrate the dimensions required for HMP compliance 
according to the SWMM model that was undertaken for the project. 

TABLE 3- SUMMARY OF DEVELOPED DUAL PURPOSE BMP 

DIMENSIONS 

BMP 
Tributary BMP Low Flow Gravel 

Area (Ac) 171 Area111, Orifice 131 Depth 121 Depth Riser Weir Perimeter Total Surface 
(ft2) (in) (in) Invert (ft)141 Length151 (ft) Depth161 (ft) 

BR-1 0.298 500 0.6875 22 1.25-ft 12-ft 1.5-ft 

Notes: (1): Area of amended soil equal to area of gravel 
(2): Gravel depth (including 3-inch sand filter layer), 12-inches located above French drain invert, 

10-inches below the French drain invert for partial retention storage. 
(3): Diameter of orifice in gravel layer with invert at bottom of layer; tied with hydromod min threshold (O.l·Q,). 
(4): Depth of ponding beneath riser structure's surface spillway. 
(5): Overflow length, the internal perimeter of the riser is 8ft (36" x 36" internal dimensions). 
(6): Total surface depth of BMP from top crest elevation to surface invert. 
(7): Tributary area to basin not including area of BMP. 

TABLE 4-SUMMARV OF RISER DETAILS: 

Lower Slot Top Riser 
BMP Width Height Elevation111 

Length121 (ft) Elev.111 (ft) 
(ft) (ft) (ft) 

BR-1 1.0 0.167 0.5 
Notes: (1): Basin ground surface elevation assumed to be 0.00 ft elevation. 

(2): Overflow length is the internal perimeter of the riser structure. 

3 
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FLOW DURATION CURVE COMPARISON 

The Flow Duration Curve (FDC) for the site was compared at the POC by exporting the hourly runoff time 
series results from SWMM to a spreadsheet. 

Oi and 0 10 were determined with a partial duration statistical analysis of the runoff time series in an 
Excel spreadsheet using the Cunnane plotting position method (which is the preferred plotting 
methodology in the HMP Permit). As the SWMM Model includes a statistical analysis based on the 
Weibull Plotting Position Method, the Weibull Method was also used within the spreadsheet to ensure 
that the results were similar to those obtained by the SWMM Model. 

The range between 10% of 0 2 and 0 10 was divided into 100 equal time intervals; the number of hours 
that each flow rate was exceeded was counted from the hourly series. Additionally, the intermediate 
peaks with a return period "i" were obtained (Q; with i=3 to 9). For the purpose of the plot, the values 
were presented as percentage of time exceeded for each flow rate. FDC comparison at the POC is 
illustrated in Figure 1 in both normal and logarithmic scale. Attachment 5 provides a detailed drainage 
exhibit for the post-developed condition . 

As can be seen in Figure 1, the FDC for the proposed condition with the HMP BMP is within 110% of the 
curve for the existing condition in both peak flows and durations. The additional runoff volume 
generated from developing the site will be released to the existing point of discharge at a flow rate 
below the 10% 0 2 lower threshold for POC-1. Additionally, the project will also not increase peak flow 
rates between the Oi and the 0 10, as shown in the peak flow tables in Attachment 1. 

SUMMARY 

This study has demonstrated that the proposed HMP BMP provided for the 2828 Broadway site is 
sufficient to meet the current HMP criteria for the Point of Compliance (POC), if the cross-section area 
and volume recommended within this technical memorandum, and the respective orifice and outlet 
structure are incorporated as specified within the proposed project site. 

4 W.0.7036-07 
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KEY ASSUMPTIONS 

1. Type D Soils is representative of the existing condition site. 

ATTACHMENTS 

1. G.i to 010 Comparison Tables 

2. FDC Plots (log and natural "x" scale) and Flow Duration Table. 

3. List of the "n" largest Peaks: Pre-Development and Post-Development Conditions 

4. Elevations vs. Discharge Curves to be used in SWMM 

5. Pre & Post Development Maps, Project plan and section sketches 

6. SWMM Input Data in Input Format (Existing and Proposed Models) 

7. SWMM Screens and Explanation of Significant Variables 

8. Geotechnical Documentation 

9. Summary files from the SWMM Model 

REFERENCES 

[1] - "Review and Analysis of San Diego County Hydromodification Management Plan (HMP): 
Assumptions, Criteria, Methods, & Modeling Tools - Prepared for the Cities of San Marcos, 
Oceanside & Vista", May 2012, TRW Engineering. 

[2] - "Final Hydromodification Management Plan (HMP) prepared for the County of San Diego", 
March 2011, Brown and Caldwell. 

[3] - Order R9-20013-001, California Regional Water Quality Control Board San Diego Region 
(SDRWQCB). 

[4] - "Handbook of Hydrology'', David R. Maidment, Editor in Chief. 1992, McGraw Hill. 
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ATTACHMENT 1. 

Qi to Q10 Comparison Table - POC 2 

Return Period Existing Condition (cfs) Mitigated Condition (cfs) 
Reduction, Exist -

Mitigated (cfs) 

2-year 0.161 0.100 0.061 

3-year 0.183 0.135 0.049 

4-year 0.218 0.167 0.051 

5-year 0.236 0.182 0.054 

6-year 0.252 0.201 0.051 

7-year 0.260 0.213 0.047 

8-year 0.268 0.220 0.048 

9-year 0.271 0.222 0.049 

10-year 0.275 0.226 0.049 

7 W.0.7036-07 
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ATTACHMENT 2 

FLOW DURATION CURVE ANALYSIS 

1) Flow duration curve shall not exceed the existing conditions by more than 10%, neither in 

peak flow nor duration. 

The figures on the following pages illustrate that the flow duration curve in post-development 

conditions after the proposed BMP is below the existing flow duration curve. The flow duration 

curve table following the curve shows that if the interval O.lO(b - Q10 is divided in 100 sub­

intervals, then a) the post development divided by pre-development durations are never larger 

than 110% (the permit allows up to 110%); and b) there are no more than 10 intervals in the 

range 101%-110% which would imply an excess over 10% of the length of the curve (the permit 

allows less than 10% of excesses measured as 101-110%). 

Consequently, the design passes the hydromodification test. 

It is important to note that the flow duration curve can be expressed in the "x" axis as 

percentage of time, hours per year, total number of hours, or any other similar time variable. As 

those variables only differ by a multiplying constant, their plot in logarithmic scale is going to 

look exactly the same, and compliance can be observed regardless of the variable selected. 

However, in order to satisfy the City of San Diego HMP example, % of time exceeded is the 

variable of choice in the flow duration curve. The selection of a logarithmic scale in lieu of the 

normal scale is preferred, as differences between the pre-development and post-development 

curves can be seen more clearly in the entire range of analysis. Both graphics are presented just 

to prove the difference. 

In terms of the "y" axis, the peak flow value is the variable of choice. As an additional analysis 

performed by REC, not only the range of analysis is clearly depicted (10% of Cb to Q10) but also 

all intermediate flows are shown (Cb, Cb, Qi, Qs, Q6, Q7, Qg and Qg) in order to demonstrate 

compliance at any range Ox - Ox+i· It must be pointed out that one of the limitations of both the 

SWMM and SDHM models is that the intermediate analysis is not performed (to obtain Q from 

i = 2 to 10). REC performed the analysis using the Cunnane Plotting position Method (the 

preferred method in the HMP permit) from the "n" largest independent peak flows obtained 

from the continuous time series. 

The largest "n" peak flows are attached in this appendix, as well as the values of Qi with a 

return period "i", from i=2 to 10. The Q values are also added into the flow-duration plot. 
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Flow Duration Curve Data for 2828 Broadway POC-1, City of San Diego CA 

Q2 = 0.16 cfs Fraction 10 % 
QlO= 0.28 cfs 
Step= 0.0026 cfs 
Count= 499679 hours 

57.00 years 

Existing Condition Detention Optimized Pass or 

Interval Q{cfs) Hours> Q %time Hours>Q %time Post/Pre Fail? 
1 0.016 858 1.72E-01 663 1.33E-01 77% Pass 
2 0.019 810 1.62E-01 529 1.06E-01 65% Pass 
3 0.021 753 1.51E-01 377 7.54E-02 50% Pass 
4 0.024 709 1.42E-01 320 6.40E-02 45% Pass 
5 0.027 655 1.31E-01 272 5.44E-02 42% Pass 
6 0.029 602 1.20E-01 235 4.70E-02 39% Pass 
7 0.032 574 1.15E-01 216 4.32E-02 38% Pass 
8 0.034 528 1.06E-01 205 4.lOE-02 39% Pass 
9 0.037 494 9.89E-02 189 3.78E-02 38% Pass 

10 0.040 473 9.47E-02 174 3.48E-02 37% Pass 
11 0.042 440 8.81E-02 167 3.34E-02 38% Pass 
12 0.045 417 8.35E-02 158 3.16E-02 38% Pass 
13 0.048 387 7.74E-02 144 2.88E-02 37% Pass 
14 0.050 354 7.08E-02 135 2.70E-02 38% Pass 
15 0.053 337 6.74E-02 130 2.60E-02 39% Pass 
16 0.055 310 6.20E-02 120 2.40E-02 39% Pass 
17 0.058 293 5.86E-02 115 2.30E-02 39% Pass 
18 0.061 272 5.44E-02 108 2.16E-02 40% Pass 
19 0.063 249 4.98E-02 101 2.02E-02 41% Pass 
20 0.066 233 4.66E-02 93 l.86E-02 40% Pass 
21 0.068 221 4.42E-02 88 1.76E-02 40% Pass 

22 0.071 188 3. 76E-02 84 1.68E-02 45% Pass 
23 0.074 179 3.58E-02 80 l.60E-02 45% Pass 
24 0.076 161 3.22E-02 76 1.52E-02 47% Pass 
25 0.079 152 3.04E-02 73 l.46E-02 48% Pass 
26 0.082 141 2.82E-02 67 1.34E-02 48% Pass 
27 0.084 134 2.68E-02 57 l.14E-02 43% Pass 
28 0.087 128 2.56E-02 51 1.02E-02 40% Pass 
29 0.089 121 2.42E-02 48 9.61E-03 40% Pass 
30 0.092 118 2.36E-02 44 8.81E-03 37% Pass 
31 0.095 108 2.16E-02 43 8.61E-03 40% Pass 
32 0.097 98 l.96E-02 40 8.0lE-03 41% Pass 
33 0.100 94 l.88E-02 37 7.40E-03 39% Pass 
34 0.102 85 1.70E-02 33 6.60E-03 39% Pass 
35 0.105 78 l.56E-02 33 6.60E-03 42% Pass 
36 0.108 76 1.52E-02 33 6.60E-03 43% Pass 
37 0.110 69 1.38E-02 32 6.40E-03 46% Pass 
38 0.113 66 1.32E-02 30 6.00E-03 45% Pass 



Existing Condition Detention Optimized Pass or 

Interval Q (cfs) Hours> Q %time Hours>Q %time Post/Pre Fail? 

39 0.116 65 l.30E-02 28 5.60E-03 43% Pass 

40 0.118 59 l.18E-02 28 5.60E-03 47% Pass 
41 0.121 59 l.18E-02 26 5.20E-03 44% Pass 

42 0.123 57 l.14E-02 26 S.20E-03 46% Pass 

43 0.126 52 l .04E-02 26 5.20E-03 50% Pass 

44 0.129 46 9.21E-03 26 S.20E-03 57% Pass 

45 0.131 45 9.0lE-03 24 4.80E-03 53% Pass 

46 0.134 44 8.81E-03 23 4.60E-03 52% Pass 

47 0.136 42 8.41E-03 21 4.20E-03 50% Pass 

48 0.139 41 8.21E-03 19 3.80E-03 46% Pass 
49 0.142 41 8.21E-03 19 3.80E-03 46% Pass 

so 0.144 40 8.0lE-03 18 3.60E-03 45% Pass 

51 0.147 39 7.81E-03 18 3.60E-03 46% Pass 

52 0.150 38 7.60E-03 18 3.60E-03 47% Pass 

53 0.152 37 7.40E-03 18 3.60E-03 49% Pass 

54 0.155 37 7.40E-03 17 3.40E-03 46% Pass 

55 0.157 33 6.60E-03 16 3.20E-03 48% Pass 
56 0.160 30 6.00E-03 16 3.20E-03 53% Pass 

57 0.163 28 5.60E-03 16 3.20E-03 57% Pass 

58 0.165 24 4.80E-03 15 3.00E-03 63% Pass 

59 0.168 23 4.60E-03 14 2.80E-03 61% Pass 

60 0.170 22 4.40E-03 13 2.60E-03 59% Pass 
61 0.173 20 4.00E-03 12 2.40E-03 60% Pass 

62 0.176 20 4.00E-03 12 2.40E-03 60% Pass 

63 0.178 20 4.00E-03 12 2.40E-03 60% Pass 

64 0.181 20 4.00E-03 12 2.40E-03 60% Pass 

65 0.184 20 4.00E-03 11 2.20E-03 55% Pass 

66 0.186 20 4.00E-03 11 2.20E-03 55% Pass 

67 0.189 20 4.00E-03 10 2.00E-03 50% Pass 

68 0.191 20 4.00E-03 10 2.00E-03 50% Pass 

69 0.194 18 3.60E-03 10 2.00E-03 56% Pass 

70 0.197 18 3.60E-03 10 2.00E-03 56% Pass 

71 0.199 18 3.60E-03 10 2.00E-03 56% Pass 

72 0.202 17 3.40E-03 9 l.80E-03 53% Pass 

73 0.205 17 3.40E-03 9 l.80E-03 53% Pass 

74 0.207 17 3.40E-03 9 l.80E-03 53% Pass 

75 0.210 17 3.40E-03 8 l.60E-03 47% Pass 

76 0.212 15 3.00E-03 8 l.60E-03 53% Pass 

77 0.215 15 3.00E-03 8 l.60E-03 53% Pass 

78 0.218 14 2.80E-03 8 1.60E-03 57% Pass 

79 0.220 13 2.60E-03 7 l.40E-03 54% Pass 

80 0.223 13 2.60E-03 6 l.20E-03 46% Pass 

81 0.225 13 2.60E-03 6 l.20E-03 46% Pass 

82 0.228 12 2.40E-03 5 l.OOE-03 42% Pass 

83 0.231 12 2.40E-03 4 8.0lE-04 33% Pass 



Existing Condition Detention Optimized Pass or 

Interval Q (cfs) Hours> Q %time Hours>Q %time Post/Pre Fail? 

84 0.233 11 2.20E-03 4 8.0lE-04 36% Pass 

85 0.236 11 2.20E-03 4 8.0lE-04 36% Pass 

86 0.239 11 2.20E-03 3 6.00E-04 27% Pass 

87 0.241 11 2.20E-03 3 6.00E-04 27% Pass 

88 0.244 11 2.20E-03 3 6.00E-04 27% Pass 

89 0.246 11 2.20E-03 3 6.00E-04 27% Pass 

90 0.249 11 2.20E-03 3 6.00E-04 27% Pass 

91 0.252 10 2.00E-03 3 6.00E-04 30% Pass 

92 0.254 9 l .80E-03 3 6.00E-04 33% Pass 

93 0.257 8 1.60E-03 3 6.00E-04 38% Pass 

94 0.259 8 1.60E-03 3 6.00E-04 38% Pass 

95 0.262 8 1.60E-03 3 6.00E-04 38% Pass 

96 0.265 8 1.60E-03 1 2.00E-04 13% Pass 

97 0.267 7 1.40E-03 1 2.00E-04 14% Pass 

98 0.270 7 1.40E-03 1 2.00E-04 14% Pass 

99 0.273 6 1.20E-03 1 2.00E-04 17% Pass 

100 0.275 6 1.20E-03 1 2.00E-04 17% Pass 

Peak Flows calculated with Cunnane Plotting Position 

Return Period 
Pre-dev. Q (ds) 

Post-Dev. Q Reduction 

(years) (ds) (ds) 

10 0.275 0.226 0.049 

9 0.271 0.222 0.049 

8 0.268 0.220 0.048 

7 0.260 0.213 0.047 

6 0.252 0.201 0.051 

5 0.236 0.182 0.054 

4 0.218 0.167 0.051 

3 0.183 0.135 0.049 

2 0.161 0.100 0.061 



ATTACHMENT 3 

List of the "n" Largest Peaks: Pre & Post-Developed Conditions 

Basic Probabilistic Equation: 

R = 1/P R: Return period (years). 

P: Probability of a flow to be equaled or exceeded any given year (dimensionless) . 

Cunnane Equation: 

p ;::::: i-0.4 

n+0.2 

Weibull Equation: 

p =-i­
n+1 

i: Position of the peak whose probability is desired (sorted from large to small) 

n: number of years analyzed. 

Explanation of Variables for the Tables in this Attachment 

Peak: Refers to the peak flow at the date given, taken from the continuous simulation hourly 

results of the n year analyzed. 

Posit: If all peaks are sorted from large to small, the position of the peak in a sorting analysis is 

included under the variable Posit. 

Date: Date of the occurrence of the peak at the outlet from the continuous simulation 

Note: all peaks are not annual maxima; instead they are defined as event maxima, with a 

threshold to separate peaks of at least 12 hours. In other words, any peak P in a time series is 

defined as a value where dP/dt = 0, and the peak is the largest value in 25 hours (12 hours 

before, the hour of occurrence and 12 hours after the occurrence, so it is in essence a daily 

peak). 



List of Peak events and Determination of Q2 and QlO (Pre-Development) 
2828 Broadway · POC·l 

T Cunnane Weibull 
Peaks 

Period of Return 

(Year) (ds) (ds) (Years) 

10 0.28 0.28 
(cfs) 

Date Posit Weibull Cunnane 

9 0.27 0.27 0.118 11/25/1983 57 1.02 1.01 

8 0.27 0.27 0.118 4/22/1988 56 1.04 1.03 
7 0.26 0.26 0.118 2/8/1993 55 1.05 1.05 
6 0.25 0.25 0.118 2/23/2005 54 1.07 1.07 

5 0.24 0.24 0.122 5/8/1977 53 1.09 1.09 
4 0.22 0.22 0.122 1/4/1995 52 1.12 1.11 
3 0.18 0.19 0.124 2/17/1971 51 1.14 1.13 
2 0.16 0.16 0.124 2/23/2000 so 1.16 1.15 

0.124 2/12/2003 49 1.18 1.18 
0.125 2/6/1950 48 1.21 1.20 

Note: 0.126 12/21/2002 47 1.23 1.23 
Cunnane is the preferred 0.127 2/8/1976 46 1.26 1.25 

method by the HMP permit. 0.127 4/6/1986 45 1.29 1.28 

0.128 11/13/1950 44 1.32 1.31 
0.128 1/18/1993 43 1.35 1.34 

0.131 12/31/1976 42 1.38 1.38 
0.133 1/14/1969 41 1.41 1.41 

0.134 2/17/1998 40 1.45 1.44 
0.138 2/6/1969 39 1.49 1.48 

0.143 11/10/1949 38 1.53 1.52 

0.147 1/18/1952 37 1.57 1.56 

0.15 3/17/1982 36 1.61 1.61 
0.155 2/21/2005 35 1.66 1.65 

0.156 3/24/1983 34 1.71 1.70 
0.156 11/17/1986 33 1.76 1.75 

0.156 3/11/1995 32 1.81 1.81 

0.158 12/28/2004 31 1.87 1.87 

0.159 12/18/1967 30 1.93 1.93 
0.161 2/3/1958 29 2.00 2.00 
0.162 3/1/1981 28 2.07 2.07 
0.163 1/6/1979 27 2.15 2.15 
0.164 2/25/1981 26 2.23 2.23 
0.165 12/4/1987 25 2.32 2.33 

0.165 4/21/1988 24 2.42 2.42 

0.166 1/31/1993 23 2.52 2.53 

0.17 3/6/1975 22 2.64 2.65 

0.171 2/14/1995 21 2.76 2.78 

0.172 3/1/1983 20 2.90 2.92 
0.194 1/12/1960 19 3.05 3.08 

0.194 12/23/1995 18 3.22 3.25 
0.212 12/4/1974 17 3.41 3.45 

0.212 3/16/1986 16 3.63 3.67 
0.217 11/5/1987 15 3.87 3.92 

0.22 3/8/1968 14 4.14 4.21 
0.226 1/10/1978 13 4.46 4.54 

0.233 1/10/1955 12 4.83 4.93 

0.251 2/24/1998 11 5.27 5.40 

0.252 1/25/1995 10 5.80 5.96 

0.256 10/27/2004 9 6.44 6.65 

0.267 11/21/1967 8 7.25 7.53 

0.27 2/28/1970 7 8.29 8.67 
0.276 1/31/1979 6 9.67 10.21 

0.281 11/16/1972 5 11.60 12.43 

0.302 12/29/2004 4 14.50 15.89 

0.32 2/20/1980 3 19.33 22.00 
0.351 3/7/1952 2 29.00 35.75 
0.48 12/10/1965 1 58.00 95.33 



List of Peak events and Determination of Q2 and QlO (Post-Development) 
2828 Broadway - POC-1 

T Cunnane Weibull Period of Return 

(Year) (ds) (ds) Peaks (cfs) (Years) 

10 0.23 0.23 Date Posit Weibull Cunnane 
9 0.22 0.22 0.073 3/16/1952 57 1.02 1.01 
8 0.22 0.22 0.073 3/1/1983 56 1.04 1.03 
7 0.21 0.22 0.076 3/16/1986 55 1.05 1.05 
6 0.20 0.20 0.079 1/29/1950 54 1.07 1.07 
5 0.18 0.18 0.08 1/10/1978 53 1.09 1.09 
4 0.17 0.17 0.081 3/1/1991 52 1.12 1.11 
3 0.13 0.13 0.081 11/22/1996 51 1.14 1.13 
2 0.10 0.10 0.082 1/29/1980 50 1.16 1.15 

0.082 11/25/1985 49 1.18 1.18 
0.083 11/5/1987 48 1.21 1.20 

Note: 0.083 2/21/2000 47 1.23 1.23 
Cunnane is the preferred 0.084 5/8/1977 46 1.26 1.25 
method by the HMP permit. 0.084 2/17/1998 45 1.29 1.28 

0.084 2/14/2003 44 1.32 1.31 
0.085 2/4/1958 43 1.35 1.34 
0.085 3/2/1992 42 1.38 1.38 
0.086 11/16/1965 41 1.41 1.41 
0.088 1/12/1960 40 1.45 1.44 
0.088 2/8/1976 39 1.49 1.48 
0.089 2/7/1950 38 1.53 1.52 
0.09 2/19/1993 37 1.57 1.56 
0.09 2/3/1998 36 1.61 1.61 

0.091 3/1/1981 35 1.66 1.65 
0.093 3/22/1954 34 1.71 1.70 
0.095 8/17/1977 33 1.76 1.75 
0.096 2/8/1998 32 1.81 1.81 
0.097 1/18/1952 31 1.87 1.87 
0.098 12/5/1966 30 1.93 1.93 

0.1 3/2/1983 29 2.00 2.00 
0.101 1/14/1978 28 2.07 2.07 
0.102 2/24/1998 27 2.15 2.15 
0.112 12/30/1951 26 2.23 2.23 
0.114 1/15/1993 25 2.32 2.33 
0.12 1/22/1967 24 2.42 2.42 
0.12 3/6/1975 23 2.52 2.53 

0.131 11/13/1950 22 2.64 2.65 
0.132 10/10/1986 21 2.76 2.78 
0.134 1/4/1995 20 2.90 2.92 
0.135 3/17/1982 19 3.05 3.08 
0.139 4/21/1988 18 3.22 3.25 
0.156 1/14/1969 17 3.41 3.45 
0.163 2/21/2005 16 3.63 3.67 
0.167 11/21/1967 15 3.87 3.92 
0.168 11/16/1972 14 4.14 4.21 
0.171 2/14/1995 13 4.46 4.54 
0.181 1/6/1979 12 4.83 4.93 
0.188 1/10/1955 11 5.27 5.40 
0.201 1/31/1979 10 5.80 5.96 
0.209 1/25/1995 9 6.44 6.65 
0.219 12/29/2004 8 7.25 7.53 
0.221 3/8/1968 7 8.29 8.67 
0.227 12/4/1974 6 9.67 10.21 
0.229 2/20/1980 5 11.60 12.43 
0.238 10/27/2004 4 14.50 15.89 
0.264 3/7/1952 3 19.33 22.00 
0.264 2/28/1970 2 29.00 35.75 
0.407 12/10/1965 1 58.00 95.33 



ATTACHMENT 4 

AREA VS ELEVATION 

The storage provided by the LID BMP is entered into the LID Module within SWMM - please 

refer to Attachment 7 for further information. 

Volume provided above the first surface outlet is accounted for in the basin Module within 

SWMM. A stage-storage relationship is provided within this Module, a copy of which is located 

on the following pages. 

DISCHARGE VS ELEVATION 

The orifices have been selected to maximize their size while still restricting flows to conform 

with the required 10% of the Q2 event flow as mandated in the Final Hydromodification 

Management Plan by Brown & Caldwell, dated March 2011. While REC acknowledges that 

these orifices are small, to increase the size of these outlets would impact the basin's ability to 

restrict flows beneath the HMP thresholds, thus preventing the BMP from conformance with 

HMP requirements. 

In order to further reduce the risk of blockage of the orifices, regular maintenance of the riser 

and orifices must be performed to ensure potential blockages are minimized. A detail of the 

orifice and riser structure is provided in Attachment 5 of this memorandum. 

A stage-discharge relationship is provided on the following pages for the surface outlet 

structure. The LID low flow orifice discharge relationship is addressed within the LID Module 

within SWMM - please refer to Attachment 7 for further information. 

DRAWDOWN CALCULATIONS 

Drawdown calculations are provided in the project specific SWQMP. Please refer to this 

aforementioned document for further information. 



DISCHARGE EQUATIONS 

1) Weir: 

Qw = Cw · L · H 312 (1) 

2) Slot: 

As an orifice: (2.a) 

As a weir: Q - C · B · H312 
s - w s (2.b) 

For H > hs slot works as weir until orifice equation provides a smaller discharge. The elevation such that 

equation {2.a) =equation (2.b) is the elevation at which the behavior changes from weir to orifice. 

3) Vertical Orifices 

As an orifice: Q0 = 0.25 · rrD 2 
• c9 · jzg ( H - ~) {3 .a) 

As a weir: Critical depth and geometric family of circular sector must be solved to determined Q as a function of 

H: 

Qa A~r 
-=-; 
9 Tcr 

Yer = !!. [1 - sin(O.S · acr)] 
2 

{3.b.1, 3.b.2, 3.b.3, 3.b.4 and 3.b.S) 

There is a value of H (approximately H = 110% D) from which orifices no longer work as weirs as critical depth is 

not possible at the entrance of the orifice. This value of H is obtained equaling the discharge using critical 

equations and equations {3.b). 

A mathematical model is prepared with the previous equations depending on the type o discharge. 

The following are the variables used above: 

Ow, Os, Oo =Discharge of weir, slot or orifice (cfs) 

Cw, Cg: Coefficients of discharge of weir (typically 3.1) and orifice (0.61to0.62) 

L, 85, D, hs : Length of weir, width of slot, diameter of orifice and height of slot, respectively; (ft) 

H: Level of water in the pond over the invert of slot, weir or orifice (ft) 

Am Tm Yw ac,: Critical variables for circular sector: area (sq-ft), top width (ft), critical depth (ft), and angle to the center, 

respectively. 



BASIN 1 

Elev (ft) 

0 
0.5 

1.500 

STAGE-STORAGE 

Area (ft2
) Volume (ft3

) 

500.0 0.00 LID AREA 

500.0 

500.0 

250.00 SURFACE OUTLET 

750.00 



Outlet structure for Discharge of BR-1 
Discharge vs Elevation Table 
Low orifice : 1 " Lower slot 
Number: 0 Invert: 
Cg-low: 0.62 B 
Middle orifice: 1 " h 
number of orif: 0 Upper slot 
Cg-m iddle: 0.62 Invert: 
invert elev: 0.00 ft B: 

h 
h H/D-low H/D-mid Qlow-orif Qlow-weir 

(ft) - - (cfs) (cfs) 

0.000 0.000 0.000 0.000 0.000 
0.042 0.500 0.488 0.000 0.000 
0.083 1.000 0.988 0.000 0.000 
0.125 1.500 1.488 0.000 0.000 
0.167 2.000 1.988 0.000 0.000 
0.208 2.500 2.488 0.000 0.000 
0.250 3.000 2.988 0.000 0.000 
0.292 3.500 3.488 0.000 0.000 
0.333 4.000 3.988 0.000 0.000 
0.375 4.500 4.488 0.000 0.000 
0.417 5.000 4.988 0.000 0.000 
0.458 5.500 5.488 0.000 0.000 
0.500 6.000 5.988 0.000 0.000 
0.542 6.500 6.488 0.000 0.000 
0.583 7.000 6.988 0.000 0.000 
0.625 7.500 7.488 0.000 0.000 
0.667 8.000 7.988 0.000 0.000 
0.708 8.500 8.488 0.000 0.000 
0.750 9.000 8.988 0.000 0.000 
0.792 9.500 9.488 0.000 0.000 
0.833 10.000 9.988 0.000 0.000 
0.875 10.500 10.488 0.000 0.000 
0.917 11.000 10.988 0.000 0.000 
0.958 11.500 11.488 0.000 0.000 
1.000 12.000 11.988 0.000 0.000 

0.00 ft 
1.00 ft 

0.167 ft 

0.000 ft 
0.00 ft 

0.000 ft 
Qtot-low Qmid-orif 

(ds) (cfs) 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

(note: 0.0 elev= 0.5 ft actual elevation) 

Emergency Weir 
Invert: 0.750 ft 
B: 12 ft 

Qmld-weir Qtot-med Qslot-low Qslot-upp Qemer Qtot 
(cfs) (cfs) lcfs) (ds) (cfs) (cfs) 

0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.026 0.000 0.000 0.026 
0.000 0.000 O.D75 0.000 0.000 O.D75 
0.000 0.000 0.137 0.000 0.000 0.137 
0.000 0.000 0.211 0.000 0.000 0.211 
0.000 0.000 0.288 0.000 0.000 0.288 
0.000 0.000 0.333 0.000 0.000 0.333 
0.000 0.000 0.372 0.000 0.000 0.372 
0.000 0.000 0.408 0.000 0.000 0.408 
0.000 0.000 0.441 0.000 0.000 0.441 
0.000 0.000 0.471 0.000 0.000 0.471 
0.000 0.000 0.500 0.000 0.000 0.500 
0.000 0.000 0.527 0.000 0.000 0.527 
0.000 0.000 0.552 0.000 0.000 0.552 
0.000 0.000 0.577 0.000 0.000 0.577 
0.000 0.000 0.600 0.000 0.000 0.600 
0.000 0.000 0.623 0.000 0.000 0.623 
0.000 0.000 0.645 0.000 0.000 0.645 
0.000 0.000 0.666 0.000 0.000 0.666 
0.000 0.000 0.687 0.000 0.316 1.003 
0.000 0.000 0.707 0.000 0.895 1.601 
0.000 0.000 0.726 0.000 1.644 2.370 
0.000 0.000 0.745 0.000 2.531 3.276 
0.000 0.000 0.763 0.000 3.537 4.301 
0.000 0.000 0.781 0.000 4.650 5.431 



AITACHMENTS 

Pre & Post-Developed Maps, Project Plan and Detention 

Section Sketches 
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AITACHMENT6 

SWMM Input Data in Input Format (Existing & Proposed Models) 



PRE_DEV 

[TITLE] 

[OPTIONS] 
FLOW_ UNITS CFS 
INFILTRATION GREEN AMPT 
FLOW ROUTING KINWAVE 
START_ DATE 10/17/1948 
START_ TIME 00:00:00 
REPORT START DATE 10/17/1948 - -
REPORT_ START_ TIME 00:00:00 
END DATE 10/17/2005 
END TIME 23:00:00 
SWEEP START 01/01 
SWEEP END 12/31 
DRY DAYS 0 
REPORT STEP 01:00:00 
WET STEP 00:15:00 
DRY STEP 04:00:00 
ROUTING STEP 0:01 : 00 
ALLOW PONDING NO 
INERTIAL DAMPING PARTIAL 
VARIABLE STEP 0.75 
LENGTHENING STEP 0 
MIN SURFAREA 0 
NORMAL_ FLOW_ LIMITED BOTH 
SKIP_ STEADY_ STATE NO 
FORCE_MAIN_ EQUATION H-W 
LINK OFFSETS DEPTH 
MIN SLOPE 0 

[EVAPORATION] 
;;Type Parameters 

MONTHLY 0.041 0.076 0.118 0.192 0.237 0.318 0.308 0.286 0.217 0.14 
DRY ONLY NO 

[RAIN GAGES) 

'' Rain Time Snow Data 
; ;Name Type Intrvl Catch Source 
; ;---------- ------- --- --------
LINDBERGH INTENSITY 1:00 1. 0 TIMESERIES LINDBERGH 

[SUBCATCHMENTS] 
Total 

;;Name Raingage Outlet Area 

DMA-1-D 

[SUBAREAS) 
; ; Subcatchment 
. ·--------------'' 
DMA-1-D 

[INFILTRATION] 
;;Subcatchment 
; ; -- ---------
DMA-1-D 

[OUTFALLS] 

; ;Name 

LINDBERGH POC-1 0.364 

N-Imperv N-Perv S-Imperv S-Perv 

0.012 0.1 0.05 

Suction HydCon IMDmax 

9 0.01875 0.3 

Invert 
Elev. 

Outfall 
Type 

Stage/Table 
Time Series 

0.1 

··-------------- -~------ ---------- -----~---------'' 

Tide 
Gate 

POC-1 0 FREE NO 

[TIMESERIES) 
;;Name Date Time Value 
.. -------------- ------ --------- ------
'' LINDBERGH FILE "LbergRain.prn" 

[REPORT] 
INPUT NO 

Pent. 
Imperv 

0 

Width 

91 

Pent. 
Slope 

2.5 

Pct Zero Route To 

25 OUTLET 

0.067 0.041 

Curb Snow 
Length Pack 

0 

PctRouted 



CONTROLS NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 

[TAGS) 

[MAP) 
DIMENSIONS 0.000 0.000 10000.000 10000.000 
Units None 

[COORDINATES) 
;;Node X-Coord Y-Coord 

POC-1 2500.000 2700.000 

[VERTICES) 
;;Link X-Coord Y-Coord 

[Polygons) 
;;Subcatchment X-Coord Y-Coord 
. ·-------------- ------------------ ------------------'' 
DMA-1-D 2427.184 5983.010 
DMA-1-D 2427.184 5983.010 

[SYMBOLS) 
;;Gage X-Coord Y-Coord 
··-------------- ------------------ ------------------,, 
LINDBERGH 1525.424 6864.407 

PRE_DEV 



[TITLE] 

[OPTIONS] 
FLOW UNITS CFS 
INFILTRATION GREEN AMPT 
FLOW_ ROUTING KINWAVE 
START_ DATE 10/17/1948 
START_ TIME 00:00:00 
REPORT START DATE 10/17/1948 - -REPORT_ START_ TIME 00:00:00 
END DATE 10/17/2005 
END TIME 23:00:00 
SWEEP START 01/01 
SWEEP END 12/31 
DRY DAYS 0 
REPORT STEP 01:00:00 
WET STEP 00:15:00 
DRY STEP 04:00:00 
ROOTING_STEP 0:01:00 
ALLOW PONDING NO 
INERTIAL DAMPING PARTIAL 
VARIABLE STEP 0.75 
LENGTHENING_ STEP 0 
MIN SURFAREA 0 
NORMAL_ FLOW_ LIMITED BOTH 
SKIP_ STEADY_ STATE NO 
FORCE_MAIN_ EQUATION H-W 
LINK OFFSETS DEPTH 
MIN SLOPE 0 

[EVAPORATION] 
; ;Type Parameters 
.. ----------
'' 
MONTHLY 0.06 0.08 0.11 
DRY ONLY NO 

[RAIN GAGES] 

'' Rain Time 
; ;Name Type Intrvl 
··-------------- ---------
LINDBERGH INTENSITY 1:00 

[SOBCATCHMENTS] 

'' 
; ;Name Raingage 
. ·-------------- ----------------
DMA-1-D 
BR-1 
OMA-BYPASS 

[SUBAREAS] 
;;Subcatchment 

LINDBERGH 
LINDBERGH 
LINDBERGH 

N-Imperv N-Perv 

POST_DEV 

0.15 0.17 0.19 0.19 0.18 0.15 0.11 0.08 0.06 

Snow Data 
Catch Source 

----------
1. 0 TIMESERIES LINDBERGH 

Total Pent . Pent . Curb Snow 
Outlet Area Imperv Width Slope Length Pack 
---------------- -------- -------- ----- ------- ------ -------
BR-1 0.298 98.06 82 1. 5 0 
DIV-1 0.011478 0 10 0 0 
POC-1 0.054 7.42 38 9.5 0 

S-Imperv S-Perv Pct Zero Route To PctRouted 
; ; - ---------- ------- ------- --------- -------- --------- --------
DMA-1-D 
BR-1 
OMA-BYPASS 

[INFILTRATION] 
;;Subcatchment 
··--------------'' 
DMA-1-D 
BR-1 
OMA-BYPASS 

[LID_ CONTROLS] 

'' . ·--------------
BR-1 
BR-1 
BR-1 
BR-1 

0.012 
0.01 
0 . 012 

Suction 
------
9 
1. 5 
9 

Type/Layer 
----------
BC 
SURFACE 
SOIL 
STORAGE 

0.1 0.05 0.1 25 OUTLET 
0.1 0.05 0.05 25 OUTLET 
0.1 0.05 0.1 25 OUTLET 

HydCon IMDmax 

---------- ---- ----
0.01875 0.3 
0.225 0.33 
0.01875 0.3 

Parameters 
-- --------

6 0.05 0 0 5 
18 0.4 0.2 0 . 1 5 5 1.5 
22 0. 67 0.102 0 



BR-1 

[LID_USAGE] 
;;Subcatchment 
··--------------'' BR-1 

[OUTFALLS] 

; ;Name 
··--------------'' POC-1 

[DIVIDERS] 

; ;Name 

··--------------'' DIV-1 

[STORAGE] 

;;Name 
Parameters 
. ·--------------'' 

BASIN 

[CONDUITS) 

; ;Name 
··--------------,, 
BYPASS 
UDRAIN 

[OUTLETS] 

; ;Name 

ORIFICE 

[XSECTIONS] 
; ;Link 

BYPASS 
UDRAIN 

[LOSSES] 
; ;Link 
··--------------'' 

[CURVES] 
; ;Name 

··--------------
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 
SLOT 

POST_DEV 

DRAIN 0.3148 0.5 10 6 

LID Process Number Area Width InitSatur Fromimprv ToPerv Report File 

BR-1 1 500 0 0 

Invert 
Elev. 

Outfall 
Type 

Stage/Table 
Time Series 

Tide 
Gate 

0 

Invert 
Elev. 

0 

Invert 
Elev. 

0 

FREE 

Diverted 
Link 

BYPASS 

Max. 
Depth 

1 

Init. 
Depth 

0 

Inlet Outlet 
Node Node 

DIV-1 BASIN 
DIV-1 POC-1 

Inlet 
Node 

Outlet 
Node 

NO 

Divider 
Type Parameters 

CUTOFF 

Storage 
Curve 

TABULAR 

0.01256 

Curve 
Pa rams 

BASIN 

0 

Manning 
Length N 

10 0.01 
10 0.01 

Outflow 
Height 

Outlet 
Type 

100 

0 

0 

Ponded 
Area 

500 

0 

Inlet Outlet 
Offset Offset 

0 0 
0 0 

Qcoeff/ 
QT able 

BASIN POC-1 0 TABULAR/DEPTH SLOT 

Shape 

DUMMY 
DUMMY 

Inlet 
--------

Type 
--------
Rating 

Geoml Geom2 Geom3 

0 0 
0 0 

Outlet Average 
------- --------

X-Value Y-Value 
------ ----------
0.000 0.000 
0.042 0.026 
0.083 0.075 
0 .125 0.137 
0.167 0.211 
0.208 0.288 
0.250 0.333 
0.292 0.372 
0.333 0.408 
0.375 0.441 
0.417 0.471 
0.458 0.500 
0.500 0.527 
0.542 0.552 
0.583 0.577 
0.625 0.600 
0.667 0.623 
0.708 0.645 

Flap 

0 
0 

Gate 
------

Geom4 Barrels 

0 1 
0 1 

0 

Evap. 
Frac . Infiltration 

1 

Init. Max. 
Flow Flow 

0 0 
0 0 

Qexpon 
Flap 
Gate 

NO 



SLOT 0 .750 0.666 
SLOT 0 .792 1.003 
SLOT 0 .833 l. 601 
SLOT 0.875 2.370 
SLOT 0 .917 3.276 
SLOT 0.958 4.301 
SLOT l. 000 5.431 

BASIN Storage 0.000 500 
BASIN 1 . 0 500 

[TIME SERIES] 
;;Name Date Time Value 
. ·-------------- ---------- ---------- ----------'' LINDBERGH FILE "LbergRain.prn" 

[REPORT] 
INPUT NO 
CONTROLS NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 

[TAGS] 

[MAP] 
DIMENSIONS 0.000 0.000 10000.000 10000.000 
Units None 

[COORDINATES] 
;;Node X-Coord 
. ·-------------- ------------------'' POC-1 3400.000 
DIV-1 3400.000 
BASIN 1696.574 

[VERTICES] 
; ;Link 
;;--------------

[Polygons] 
;;Subcatchment 
. ·--------------'' DMA-1-D 
DMA-1-D 
BR-1 
OMA-BYPASS 

[SYMBOLS] 
; ;Gage 
. ·--------------'' LINDBERGH 

X-Coord 

X-Coord 

3379.791 
3379.791 
3400.000 
5638.629 

X-Coord 

1525.424 

Y-Coord 

1687.170 
4225.122 
3425.775 

Y-Coord 

Y-Coord 

6620.209 
6620.209 
5000.000 
1744.548 

Y-Coord 

6864.407 

POST_DEV 



ATTACHMENT 7 

EPA SWMM FIGURES AND EXPLANATIONS 

Per the attached, the reader can see the screens associated with the EPA-SWMM Model in both 

pre-development and post-development conditions. Each portion, i.e., sub-catchments, 

outfalls, storage units, weir as a discharge, and outfalls (point of compliance), are also shown. 

Variables for modeling are associated with typical recommended values by the EPA-SWMM 

model, typical values found in technical literature (such as Maidment's Handbook of 

Hydrology). Recommended values for the SWMM model have been attained from the interim 

Orange County criteria established for their SWMM calibration. Currently, no recommended 

values have been established by the San Diego County HMP Permit for the SWMM Model. 

Soil characteristics of the existing soils were determined from the NRCS Web Soil Survey 

(located in Attachment 8 of this report). 

Some values incorporated within the SWMM model have been determined from the 

professional experience of REC using conservative assumptions that have a tendency to 

increase the size of the needed BMP and also generate a long-term runoff as a percentage of 

rainfall similar to those measured in gage stations in Southern California by the USGS. 

A Technical document prepared by Tory R Walker Engineering for the Cities of San Marcos, 

Oceanside and Vista (Reference [1]) can also be consulted for additional information regarding 

typical values for SWMM parameters. 
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Dala 

I!; Linret 
llneSerie1i 
llnePat1em1 
Map Lahm 

-

+ - ~ • • ~p 

T•leJNotes 

Outfall P©C-1 IQ) 

PRE-DEVELOPED CONDITION 

LINDBERGH 

~ 

OMA.1-D 
II 

POC-1 
T 

R~in Gage LINDBERGH ~ 

._I P_ro-'p_e_rt.Y ____ __,l_v_a1u.;,.,_.,.,.. ,, 1 

N~e ]ffi~ · 
[ Property \Value j 
Name ]LINDBERGH i 

X-Coordinate 

Y ·Coordinate 

Fn<ed Stage 

. i 
~-"'"''*l ' 'Y¥'" \.'-"'' 'W'!" 'm.-,..._.._,_..,_,, ( 

2500.000 

2700.000 

0 

Tidal Outfall l 
Curve Name 

Time Series Outfall .' ,•J-, t-_. - " I 
• ..i1 . I I 

Series Name 

I User-assigned rlCfTle of outfaO 

:...""""'f""',_-.... .. J"."''ff"''r'; .......... l ... . J 
X-Coordinate l 525.424 

Y-Coordinate 

Description 

Tag 

Rain Format 

Time Interval 

Snow Catch Factor 

Data Source 

6864.407 

INTENSITY 

1:00 

1.0 

TIMESERIES 

TIME 1SERIES:· • I 1- I i 
·Series Name 

-Station ID 

·Rain Units 

LINDBERGH 

IN 

I User-assigned name of rain gage 



Sobcatchment DMA-l~D jg) 

I :::r~ \~:~~1-D I 
"""-""""' ' "' """"J' ''""'""""""'""' '' .. - '"" .. "'"' ' 

><·Coordinate 2427.184 

5983.010 Y -Coordinate 

Description 

Tag 

RainGage 

Outlet 

LINDBERGH 

POC-1 

Area 

Width 

%Slope 

%1mperv 

N-lmperv 

0.364 

91 

2.5 

0 

0.012 

0.1 

0.05 

0.1 

25 

OUTLET 

N-Perv 

Dstore~mperv 

Dstore·Perv 

%Zero~mperv 

Subarea Routing 

Percent Routed 

Infiltration 

Groundwater 

Snow Pack 

100 

GREEN_AMPT 

NO 

LID Controls 0 

LandUS& 0 

Initial Buildup NONE 

Curb Length 0 

I User-assigned name of subcatchment 

--~-

Infiltration Editor 

lrftration Method 1 GAEEN_AMPT _:j 

1
._J :-=-'--· "'"'"~H-ead----~7-~~-al-U~-.m.-• :=::·:·="1 
Conductivity 0. 01875 

lntial Deficit 0.3 



POST-DEVELOPED CONDITION 

• SWMM 5 - POST_DEV_POC-1-6-!NCH.inp 
~~~~~~ 
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Data ~ 

TIJe/llol.<$ 
Oplions 
Cn.lology 

' Hjdology 
• Hjddc 
' Ou.lily 

If C...vei 
Tine Serie$ 
hnePMtefm 
M.nplabels 

-l - ~ ( 

Tille/Note> 

Outfall POC-1 

Property 

Name 

X·Coordinate 

Y ·Coordinate 

Description 

Tag 

[Inflows 

1Treatment 

Invert El. 

Tide Gate 

T_ype 

Series Name 

1 

11 
,, I 

! 

1 

I 

]Value 

POC·1 

3400.000 

1687.170 

NO 

NO 

0 

NO 

FREE 

LINDBERGH 

~ DMA-1-0 

' 
BR-1 • 
DIV-1 

BYPA:cl BASIN 

UDRAlll 

ORIFICE 

POC·l OMA-BYPASS ····----------··-· --··• 

Rain Gage LINDBERGH 

Property I Value 

Name LINDBERGH 

X·Coordinate 

Y·Coordinate 

Description 

Tag 

I 
Rain Format 

Time Interval 

Snow Catch Factor 

Data Source 

I Name of rainfall data me 

1525.424 

6864.407 

INTENSITY 

1:00 

1.0 

TIME SERIES 

IN 

I 

-1 



Subcatchment DMA-1-D ii 
Property I Value I 

Name lDMA-1-D i 

IX-Coordinate 
i..,..,._ .. ... _, .............. ......... .. ....... ... _ ....... J 
3379.791 

Y-Coordinate 6620.209 

I Description 

Tag 
-

Rain Gage LINDBERGH 

Outlet BR-1 

Area 0.298 

Width 82 

%Slope 1.5 

%1mperv 98.06 

N-lmperv 0.012 

N-Perv 0.1 

D store-lmperv 0.05 

j D store·Perv 0.1 

%Zero·lmperv 25 

S ubarea A outing OUTLET 

Percent Routed 100 

Infiltration GAEEN_AMPT 

Groundwater 'NO 

Snow Pack 

LID Controls :0 

Land Uses 0 
-

11 nitial Buildup NONE 

Curb Length 0 

User-assigned name of subcatchment 

I" ~ 
Infiltration Editor 

Infiltration Method I GREEN_AMPT 
--T-1 

Property [Value 

Suction Head [~_ ..... _ ... ,_ ... _ ,, ..................... _ •...... ; 
Conductivity 0.01875 

lnaial Deficit 0.3 
' 

Subcatchment OMA-BYPASS ii 
Property Value I 
Name DMA-BYP~S ! 

X-Coordinate 5638.629 

Y -Coordinate 1744.548 

Description 

Tag 

Rain Gage LINDBERGH 

Outlet POC-1 

Area 0.054 

Width 38 

%Slope 9.5 

%1mperv 7.42 

N-lmperv 0.012 

N-Perv 0.1 

Dstore-lmperv •0.05 

Dstore-Perv 0.1 
' 

%Zero-lmperv 25 Ii 

S ubarea A outing ' OUTLET 

Percent A outed 100 

Infiltration GREEN_AMPT 

Groundwater .NO 

I Snow Pack 

LID Controls 0 
-

Land Uses 0 

Initial Buildup NONE 

Curb Length 0 
-

User-assigned name of subcatchment 
11 

Infiltration Editor 

Infiltration Method 

Property 

Suction Head 

Conductivity 

Initial Deficit 

I GREEN__AMPT ~I 

I value 

!9 . 
~ ....... , ............. .,_, ........ _, ....... ,....,, ... _ ..... ,, 
0.01875 

0.3 



Subcatchment BR-1 

I Property 
1Name 

IX-Coordinate 

Y-Coordinate 

Description 

Tag 

Rain Gage 

Outlet 

Area 

Width 

% Slope 

%1mperv 

\N-lmperv 

N-Perv 

Dstore-lmperv 

Dstore-Perv 

%Zero-lmperv 

Subarea Routing 

Percent Routed 

Infiltration 

Groundwater 

Snow Pack 

I LID Controls 

Land Uses 

• /Initial Buildup 

Curb Length 

3400.000 

5000.000 

LINDBERGH 

DIV-1 

0.011478 

10 

0 

0 

0.01 

0.1 

0.05 

0.05 

25 

OUTLET 

100 

GREEN_AMPT 

NO 

1 

0 

NONE 

0 

User-assigned name of subcatchment 

Infiltration Editor 
1--=~ I' 

lriatration Method GREEN _AMPT -;1 
--

Property !Value 

Suction Head ~ 1.5 ' 
.: l 
'°t"t1<- •MO ... U" .. ""''°'""" "'" ''" f-'""'"'''- ' ' '' ' 

Conductivity 0.225 

lriliol D eflcit 0.33 

' 



Detention Basin 1 

Storage Unit BASIN Iii] 

, ~IP_r_op_e_rty~~~~~'~v_a_lu~~~:=J 
Name JBASIN i 

I 

l ............. , ....... ,.. .... ..... ""1''"""''' " '"'\''""; 

X-Coordinate 1696.574 

Y-Coordinate 3425. 775 

Description 

Tag 

Inflows 

Treatment 

Invert El. 

Max. Depth 

Initial Depth 

Ponded Area 

Evap. Factor 

NO 

NO 

0 

1 

0 

500 

1 

I Infiltration 

Storage Curve 

NO 

TABULAR 

Functional Curve 

Coefficient 

Exponent 

Constant 

1000 

0 

0 

11 ,,·• 1_-_•::.1:...I J 
.- '-' - I - • • 

Curve Name BASIN 

User-assigned name of storage unit 

Outlet ORIRCE 

Properly Value 

Name jORIFICE j 
~ ......... ~·-·····-· ................... ;, 

Inlet Node BASIN 

Outlet Node POC-1 

Description 

Tag 

Inlet Offset 0 

Flap Gate NO 

Rating Curve TABULAR/DEPTH 

Curve Name SLOT 

Storage Curve Editor 

Curve Name 

Description 

Depth Area 

1-----1-~-(f_tJ~-1-~(f_t2_1____,[J 

2 

3 

4 

5 

6 

7 

B 

9 

0.000 

1.0 

Rating Curve Editor 

Curve Name 

nm 
Description 

Head 
(ft) 

0.000 

2 0.042 

3 0.083 

4 0.125 

5 0.167 

6 0.208 

7 0.250 

8 0.292 

9 0.333 

500 

500 

Outflow 
(CFS) 

0.000 

0.026 

10.075 

0.137 

0.211 

0.288 

10.333 

'0.372 

0.408 

"" 

~iew. .. ] 

,boad. .. ] 

~ave ... 

OK 

Cancel 

.l:!elp 

~ 

~iew ... I 
..boad ... 

~ave ... 

OK 

Cancel 

.l:!elp 



EXPLANATION OF SELECTED VARIABLES 

Sub Catchment Areas: 

Please refer to the attached diagrams that indicate the DMA and Bio-Retention BMPs (BMP) sub areas 

modeled with in the project site at both the pre and post developed conditions draining to the POC. 

Parameters for the pre- and post-developed models include soil type D as determined from the NRCS 

websoil survey review (attached at the end of this appendix). Suction head, conductivity and initial 

deficit corresponds to average values expected for these soils types, according to sources consulted, 

professional experience, and approximate values obtained by the interim Orange County modeling 

approach. 

REC selected infiltration values, such that the percentage of total precipitation that becomes runoff, is 

realistic for the soil types and slightly smaller than measured values for Southern California watersheds. 

Selection of a Kinematic Approach : As the continuous model is based on hourly rainfall, and the time of 

concentration for the pre-development and post-development conditions is significantly smaller than 60 

minutes, precise routing of the flows through the impervious surfaces, the underdrain pipe system, and 

the discharge pipe was considered unnecessary. The truncation error of the precipitation into hourly 

steps is much more significant than the precise routing in a system where the time of concentration is 

much smaller than 1 hour. 

Sub-catchment BMP: 

The area of biofiltration must be equal to the area of the development tributary to the biofiltration 

facility (area that drains into the biofiltration, equal external area plus bio-retention itself). Five (5) 

decimal places were given regarding the areas of the biofiltration to insure that the area used by the 

program for the LID subroutine corresponds exactly with this tributary. 

LID Usage Editor 

Control Name 

Number of Replicate Units 

I _.,, I 

~ 
[ l 



UD Control Editor ~ 

Control Name: lillll 

LID Type: l Bio.fletentiQn Cell · ] 
Process La_vefs: 

Sutface r So~ I Stotage I Undetdr~ I 
Storage Depth 6 
[In. or mm) 

Vegetation Vok.ane 0.1:6 
Fraction 

Surface Roughness 0 
(Mamingsn) 

Surface Slope 0 
[percent) 

[,_c·- .. 9.~"'• " l I ~ I I Ii~ I 

UD CQl'ltrol Editor ~ 

Control Name: 
lllJill 
;·---··· - I 

LID Type: I BirH'l.l!lmicill&f ... j 
Process Layers: 

J Surface I Soil J Storage I Underdr~I 
' 11 

- - - ----
Height 22 
(ri. or mm) 

---·- ---
Void Ratio 0.67 
(Voids I Soids) 

--
Conductiv~y 0.102 
[in/hr or mm/hr) 

Clogging Factor 0 

Note: use a Conductivity of 0 ~the LID 
unit has an impermeable bottom. 

11 

L 

LID CD<11rol EditOI' 

Control Name: D 

LID Type: I llio·Retentir;m Cell 

Process Layer$' 
1 Surface J Soil 1 Storage [ Un<jeidrain l 

Thickness 18 
(in. or mm) 

Porosity 0.4 
(volume fraclion) 

Field Capacity 0.2 
[volume fraction) 

Wilting Point 0.1 
[volume lu1clion) 

Conducti~y 5 
(i'l.lhr or mm/hr) 

Conductivity Slope 5 

Suction Head 1.5 
(in or mm) 

[ OK I I Cancel I [. !:!_elp 

Ii .. 
lID Conbol Editor 

Control Name: 

LID Type: ( B.io-fleter&n .Cell . 

Storage Underdrain 
;-~~~~~~~~ 

Surface Soil 

Drain Coefficient 
[in/hr or mm/hr) 

Drain Exponent 

Drain Offset Height 
[in. or mm) 

0.3148 

0.5 

10 

Nole: use a Drain Coefficient of 0 ii the 
LID unit has no underdrain. 

OK l [ Cancel I I .Help. 

~ 

·) 

I 

.,. , 



LID Control Editor: Explanation of Significant Variables 

Storage Depth : 

The storage depth variable within the SWMM model is representative of the storage volume 

provided beneath the surface riser outlet and the surface of the bio filtration facility. 

In those cases where the surface storage has a variable area that is also different to the area of 

the gravel and amended soil, the SWMM model needs to be calibrated as the LID module will 

use the storage depth multiplied by the BMP area as the amount of volume stored at the 

surface. 

Let ABMP be the area of the BMP (area of amended soil and area of gravel). The proper value of 

the storage depth S0 to be included in the LID module can be calculated by using geometric 

properties of the surface volume. Let Ao be the surface area at the bottom of the surface pond, 

and let Ai be the surface area at the elevation of the invert of the first row of orifices (or at the 

invert of the riser if not surface orifices are included). Finally, let h1 be the difference in 

elevation between Ao and Ai. By volumetric definition: 

A S - (Ao+Ai) h 
BMP. D -

2 
i (1) 

Equation (1) allows the determination of So to be included as Storage Depth in the LID module. 

Porosity: A porosity value of 0.4 has been selected for the model. The amended soil is to be 

highly sandy in content in order to have a saturated hydraulic conductivity of approximately 5 

in/hr. 

REC considers such a value to be slightly high; however, in order to comply with the HMP 

Permit, the value recommended by the Copermittees for the porosity of amended soil is 0.4, 

per Appendix A of the Final Hydromodification Management Plan by Brown & Caldwell, dated 

March 2011. Such porosity is equal to the porosity of the gravel per the same document. 

Void Ratio: The ratio of the void volume divided by the soil volume is directly related to 

porosity as n/(1-n). As the underdrain layer is composed of gravel, a porosity value of 0.4 has 

been selected (also per Appendix A of the Final HMP document), which results in a void ratio of 

0.4/(1-0.4) = 0.67 for the gravel detention layer. 

Conductivity: The bioretention basin will feature a partial retention sub layer such that the 

base of the facility will remain unlined. Per the SWQMP a conductivity rate of 0.102 in/hr was 

determined for the project site. 

Clogging factor: A clogging factor was not used (0 indicates that there is no clogging assumed 

within the model). The reason for this is related to the fairness of a comparison with the SDHM 

model and the HMP sizing tables: a clogging factor was not considered, and instead, a 

conservative value of infiltration was recommended. 



Drain (Flow) coefficient: The flow coefficient C in the SWMM Model is the coefficient needed to 

transform the orifice equation into a general power law equation of the form: 

q = C(H-Hvr (2) 

where q is the peak flow in in/hr, n is the exponent (typically 0.5 for orifice equation), Ho is the 

elevation of the centroid of the orifice in inches (assumed equal to the invert of the orifice for 

small orifices and in our design equal to O) and H is the depth of the water in inches. 

The general orifice equation can be expressed as: 

Q _ !:.c ~ 2 (H-Hv) 
- 4 g 144 g 12 

(3) 

where Q is the peak flow in cfs, D is the diameter in inches, Cg is the typical discharge coefficient 

for orifices (0.61-0.63 for thin walls and around 0.75-0.8 for thick walls), g is the acceleration of 

gravity in ft/s2
, and H and Ho are defined above and are also used in inches in Equation (3). 

It is clear that: 

(in) X ABMP 
q hr 12 x 3600 = Q (cf s) (4) 

Cut-Oft Flow: Q (cfs) and q (in/hr) are also the cutoff flow. For numerical reasons to insure the 

LID is full, the model uses cut-off= 1.01 Q. 
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Hydrologic Soil Group-San Diego County Area, California 

485453 435461 485469 485477 485485 

Map Scale: 1:348 if printed on A portra~ (B.5" x 11") sheet. 
.......... =========-.................. c::=================oMeters 
0 10 20 30 
---------========>-----------------=================o.Feet 
0 15 30 60 90 
Map pr oj ection: Web Mercator Comer coordinates: WGS84 Edge tics: UTM Zone llN WGS84 

Natural Resources 
Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 
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Hydrologic Soil Group-San Diego County Area , California 

MAP LEGEND MAP INFORMATION 

Area of Interest (AOI) 

D Area of Interest (AOI ) 

Soils 

Soil Rating Polygons 

IS] A 

D AID 

!!!II B 

• BID 

o c 
[2j CID 

D D 
D Not rated or not available 

Soil Rating Lines 

- A - AID - B - BID - c - CID - D 

.. " Not rated or not available 

Soil Rating Points 

• A 

• AID 

• B 

• B/D 

USDA Natural Resources 
aliiiil Conservation Service 

• c 

• CID 

• D 

CJ Not rated or not available 

Water Features 

Streams and Canals 

Transportation 

+++ Rails 

,...,; Interstate Highways 

- US Routes 

Major Roads 

Local Roads 

Background 

• Aerial Photography 

Web Soil Survey 
National Cooperative Soil Survey 

The soil surveys that comprise your AOI were mapped at 1 :24,000. 

Warning: Soil Map may not be valid at this scale. 

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil line 
placement. The maps do not show the small areas of contrasting 
soils that could have been shown at a more detailed scale. 

Please rely on the bar scale on each map sheet for map 
measurements . 

Source of Map: Natural Resources Conservation Service 
Web Soil Survey URL: http://websoilsurvey.nrcs.usda.gov 
Coordinate System: Web Mercator (EPSG:3857) 

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more accurate 
calculations of distance or area are required. 

This product is generated from the USDA-NRCS certified data as of 
the version date(s) listed below. 

Soil Survey Area: 
Survey Area Data: 

San Diego County Area, California 
Version 9, Sep 17, 2015 

Soil map units are labeled (as space allows) for map scales 1 :50,000 
or larger. 

Date(s) aerial images were photographed : Dec 7, 2014-Jan 4, 
2015 

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor shifting 
of map unit boundaries may be evident. 

3/25/2016 
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Hydrologic Soil Group-San Diego County Area, California 

Hydrologic Soil Group 

Hydrologic Soil Grou~ Summary by Map Unit- San Diego County Area, Callfomla (CA638) 

Map unit symbol I Map unit name j Rating I Acres In AOI I Percent of AOI 

Ur Urban land 

Totals for Area of Interest 

Description 

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration storms. 

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (AID, BID, and C/D). The groups are defined as follows: 

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained 
soils that have moderately fine texture to moderately coarse texture. These soils 
have a moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of water 
transmission. 

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay layer 
at or near the surface, and soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in their 
natural condition are in group D are assigned to dual classes. 

Rating Options 

Aggregation Method: Dominant Condition 

USDA Natural Resources 
1EF Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 

3/25/2016 
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Hydrologic Soil Group-San Diego County Area , California 

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher 

USDA Natural Resources 
:iiii Conservation Service 

Web Soil Survey 
National Cooperative Soil Survey 

3/25/2016 
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ALLIED EARTH TECHNOLOGY 
7915 SILVERTON AVENUE, SUITE 317 

SAN DIEGO. CALJFORNIA 92126 
PH. (858) 586-1665 (619) 447-4747 
E-MAIL: ROH[R f c._\jJ_j{!\OL.C0.\1 

ROBERT CHAN, P.E. 

April 14, 2016 

EA Renovations, Inc. 
5841 Mission Gorge Road 
San Diego, CA. 92120 

Subject: 

Gentlemen: 

Project No. 16-1268E3 
Addendum to Geotechnical Investigation 
Proposed Multi-Family Apartment Building Site 
2828/2834 Broadway 
San Diego, California 

Reference is made to our Report of Geotechnical Investigation, same Project Number as above, 
dated March 21, 2016. 

In accordance with your request, we have conducted a percolation test in the southwest portion of 
subject property, more specifically referred to as being Lot Nos. 33 to 36, inclusive, and the W Y2 
of Lot No. 37, in Block No. 64, of E.W. Morse's Subdivision of Pueblo Lot No. 1150, according 
to Map thereof No. 547 (APN 539-522-25 and 26-00), in the City and County of San Diego, State 
of California. 

A 6-inch diameter boring, approximately 3 feet in depth, was drilled, and percolation test 
conducted following the guidelines of the San Diego Department of Environmental Health. The 
soils encountered consist of dense to very dense, cemented, reddish brown silty sands. 

Test result indicate a percolation rate of 240 minutes per inch (1/4 inch/hour). Test result indicated 
that th · · · storm water infiltration purposes. 

ROBERT 



Appendix D: Approved Infiltration Rate Assessment Methods 

A 
Suitability 
Assessment 

Soil assessment methods 

Predominant soil texture 

Site soil variability 

Depth to groundwater / impervious 
layer 

0.25 

0.25 

0.25 

0.25 

Suitability Assessment Safety Factor, S.,,, ='I:p 

B Design 

Level of pretreatment/ expected 
secliment loads 

Redundancy/ resiliency 

Compaction during construction 

Design Safety Factor, Ss = :Ep 

Combined Safety Factor, Sco1:11= S.-1 x Sn 

Observed Infiltration Rate, inch/hr, Kobscrvcd 

(corrected for test-specific bias) 

Design Infiltration Rate, in/hr, I~csign = I<obsc"·cd / S1otli 

0.5 

0.25 

0.25 

Briefly describe infiltration test and provide reference to test forms: 

~~ +-o i~t-c.-~ '-"~ ~~~,(,~ • 

Storm Water Standards 
Part 1: BlYIP Design Manual 
January 2016 Edition D-17 

"l- o. :& 

$ 0 ,_, c 
2- " . s 
"2-- 0·~ 

2.. 'l-- s 

D· ~S 

I· 0 

o. l 0 2- '" (~ 
--; :.:.~!-· 

City of S>n Dlego 

~ 
TR~NSPORTATION 
&sTOl!M ~/ATER 

I 
! 
! 

L 



ATTACHMENT 9 

Summary Files from the SWMM Model 



PRE_ DEV 

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022) 

********************************************************* 
NOTE: The summary statistics displayed in this report are 
based on results found at every computational time step, 
not just on results from each reporting time step. 
********************************************************* 

**************** 
Analysis Options 
~~ -··--- ~+~*+~ 

Flow Units ............... CFS 
Process Models: 

Rainfall/Runoff ........ YES 
Snowmelt ......... .. . . .. NO 
Groundwater ...... •. .... NO 
Flow Routing .... . . ..... NO 
Water Quality .......... NO 

Infiltration Method ...... GREEN AMPT 
Starting Date ............ OCT-17-1948 00:00:00 
Ending Date .......... . ... OCT-17-2005 23:00:00 
Antecedent Dry Days ...... 0.0 
Report Time Step ......... 01:00:00 
Wet Time Step ..... . ...... 00:15:00 
Dry Time Step ........ • ... 04:00:00 

************************** 
Runoff Quantity Continuity 
************************** 
Total Precipitation .. ... . 
Evaporation Loss ........ . 
Infiltration Loss ....... . 
Surface Runoff ...... . ... . 
Final Surface Storage ... . 
Continuity Error (%) 

************************** 
Flow Routing Continuity 
************************** 
Dry Weather Inflow 
Wet Weather Inflow ...... . 
Groundwater Inflow ...... . 
RDII Inflow ............. . 
External Inflow ......... . 
External Outflow ........ . 
Internal Outflow ........ . 
Storage Losses .......... . 
Initial Stored Volume ... . 
Final Stored Volume ..... . 
Continuity Error (%) 

Subcatchrnent Runoff Summary 
*************************** 

Subcatchrnent 

DMA-1-D 

Total 
Precip 

in 

563.37 

Volume 
acre-feet 

17. 08 9 
0.685 

13.012 
3. 711 
0.000 

-1. 867 

Volume 
acre-feet 

0 . 000 
3 . 711 
0.000 
0 . 000 
0 . 000 
3. 711 
0.000 
0.000 
0.000 
0.000 
0.000 

Total 
Runon 

in 

0.00 

Analysis begun on: Wed May 11 15: 35 :51 2016 
Analysis ended on: Wed May 11 15:36:12 2016 
Total elapsed time: 00:00:21 

Depth 
inches 

563.373 
22.567 

428.972 
122.352 

0.000 

Volume 
10A6 gal 

0.000 
1. 209 
0.000 
0.000 
0.000 
1. 209 
0.000 
0.000 
0.000 
0.000 

Total 
Evap 

in 

22.57 

Total 
Inf il 

in 

428.97 

Total 
Runoff 

in 

122.35 

Total 
Runoff 

10A6 gal 

1. 21 

Peak 
Runoff 

CFS 

0.48 

Runoff 
Coe ff 

0.217 



POST_DEV 

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022) 

********************************************************* 
NOTE: The sununary statistics displayed in this report are 
based on results found at every computational time step, 
not just on results from each reporting time step. 
********************************************************* 

***•************ 
Analysis Options 
**************** 
Flow Units .........•.... . CFS 
Process Models: 

Rainfall/Runoff ..... . .. YES 
Snowmel t . . . . . . . . . . . . . . . NO 
Groundwater ...... . .... . 
Flow Routing ...... . . . . . 
Ponding Allowed ....... . 
Water Quality ......... . 

Infiltration Method 
Flow Routing Method . 
Starting Date ...... .. ... . 
Ending Date ....... . ..... . 
Antecedent Dry Days ..... . 
Report Time Step ........ . 
Wet Time Step ....... . ... . 
Dry Time Step ......... . . . 
Routing Time Step ... . ... . 

NO 
YES 
NO 
NO 
GREEN AMPT 
KINWAVE 
OCT-17-1948 00:00:00 
OCT-17-2005 23:00:00 
0 . 0 
01:00:00 
00 :15 :00 
04: 00:00 
60. 00 sec 

WARNING 04: minimum elevation drop used for Conduit BYPASS 

WARNING 04: minimum elevation drop used for Conduit UDRAIN 

************************** 
Runoff Quantity Continuity 
************************** 
Total Precipitation ..... . 
Evaporation Loss ........ . 
Infiltration Loss ....... . 
Surface Runoff .......... . 
Final Surface Storage .. . 
Continuity Error (%) 

************************** 
Flow Routing Continuity 
************************** 
Dry Weather Inflow 
Wet Weather Inflow 
Groundwater Inf low 
ROI! Inflow ............. . 
External Inflow ......... . 
External Outflow 
Internal Outflow ........ . 
Storage Losses .......... . 
Initial Stored Volume ... . 
Final Stored Volume ..... . 
Continuity Error (%) 

Volume 
acre-feet 

17. 064 
3.583 
5.812 
7.836 
0.006 

-1. 006 

Volume 
acre-feet 

0.000 
7.832 
0.000 
0.000 
0.000 
7.829 
0.000 
0.002 
0.000 
0.000 
0.013 

******************************** 
Highest Flow Instability Indexes 
******************************** 
All links are stable. 

************************* 

Depth 
inches 

563.372 
118.295 
191.871 
258.689 

0.186 

0.000 
2.552 
0.000 
0.000 
0.000 
2.551 
0.000 
0.001 
0.000 
0.000 



Routing Time Step Summary 
************************* 
Minimum Time Step 
Average Time Step 
Maximum Time Step 
Percent in Steady State 
Average Iterations per Step 

-i-+. ~ • • ... .. ~ .. ,.. • ,, .. . .,., .. ,. .. ..... '" .. . 

Subcatchment Runoff Summary 
......... -........ +-+ J..- i- _..., ....... -+ ... ....._...,.. "" ~ 

Subcatchment 

DMA-1-D 
BR-1 
OMA-BYPASS 

*********************** 
LID Performance Summary 
*********************** 

Total 
Precip 

in 

563.37 
563.37 
563.37 

Subcatchment LID Control 

BR-1 BR-1 

****************** 
Node Depth Summary 

60 . 00 sec 
60.00 sec 
60.00 sec 
0.00 
1. 00 

Total 
Runon 

in 

0.00 
11829.20 

0.00 

Total 
Inflow 

in 

12392.57 

POST_DEV 

Total 
Evap 

in 

106.67 
864.12 

23.93 

Evap 
Loss 

in 

864.12 

Total 
Inf il 

in 

8.08 
4042.08 

387.77 

Infil 
Loss 

in 

4042.08 

Total 
Runoff 

in 

455.62 
7446 . 45 

158.47 

Surface 
Outflow 

i n 

1172.18 

Node Type 

Average 
Depth 

Feet 

Maximum 
Depth 
Feet 

Maximum 
HGL 

Feet 

Time of Max 
Occurrence 

days hr:min 

POC-1 
DIV-1 
BASIN 

Node Inf low Summary 
... ~ ...... .., _ ~~--

Node 

POC-1 
DIV-1 
BASIN 

OUTFALL 
DIVIDER 
STORAGE 

Type 

OUTFALL 
DIVIDER 
STORAGE 

********************** 
Node Surcharge Summary . '. 

0 . 00 
0 . 00 
0 . 00 

Maximum 
Lateral 
Inf low 

CFS 

0.07 
0.38 
0.00 

0 . 00 
0 . 00 
0.28 

0.00 0 00:00 
0.00 0 00:00 
0.28 6263 09:16 

Maximum 
Total 

Inf low 
CFS 

Time of Max 
Occurrence 

days hr:min 

0.41 6263 09:03 
0.38 6263 09:15 
0.37 6263 09:15 

Lateral 
Inflow 
Volume 

10A6 gal 

0.232 
2.320 
0.000 

Surcharging occurs when water rises above the top of the highest conduit. 

Hours 
Max. Height 
Above Crown 

Min. Depth 
Below Rim 

Total 
Runoff 

10A6 gal 

3.69 
2.32 
0.23 

Drain 
Outflow 

i n 

6274.28 

Total 
Inf low 
Volume 

10A6 gal 

2.551 
2.320 
0.353 

Peak 
Runoff 

CFS 

0.41 
0.38 
0.07 

Init. 
Storage 

in 

0.00 

Runoff 
Coe ff 

0.809 
0.601 
0.281 

Final 
Storage 

in 

5.29 

Pent. 
Error 

0.28 



Node Type 

DIV-1 
BASIN 

DIVIDER 
STORAGE 

********************* 
Node Flooding Summary 
********************* 

No nodes were flooded . 

********************** 
Storage Volume Summary 
********************** 

Storage Unit 

BASIN 

Average 
Volume 

1000 ft3 

0.000 

lir*T*+-+*+--ir+-J-T+ T1> ** 1'1---. 7-* 

Outfall Loading Summary 
t~+*T+T•~++~T++•++•*•+* 

Outfall Node 

POC-1 

Flow 
Freq . 
Pent. 

1. 80 

Surcharged 

499679.02 
499679.02 

Avg E&I 
Pent Pent 
Full Loss 

Avg. 
Flow 

CFS 

0.01 

0 0 

Max. 
Flow 

CFS 

0.41 

POST_DEV 

Feet 

0.000 
0.278 

Maximum 
Volume 

1000 ft3 

0 .139 

Total 
Volume 

10A6 gal 

2.551 
--------------------~--~~---

System 

******************** 
Link Flow Summary 
******************** 

Link 
-----------
BYPASS 
UDRAIN 
ORIFICE 

1. 80 

Type 

DUMMY 
DUMMY 
DUMMY 

Conduit Surcharge Summary 
************************* 

0.01 

Maximum 
I Flow I 

CFS 

0.37 
0.01 
0.36 

0.41 

Time of Max 
Occurrence 

days hr:min 

6263 
1237 
6263 

09:15 
16:00 
09:16 

2.551 

Maximum 
IVelocl 
ft/sec 

Feet 

0.000 
0. 722 

Max 
Pent 
Full 

28 

Max/ 
Full 
Flow 

Time of Max 
Occurrence 

days hr:min 

6263 09:16 

Max/ 
Full 

Depth 

Conduit 
- - ----- Hours Full -------­
Both Ends Upstream Dnstream 

Hours 
Above Full 
Normal Flow 

Hours 
Capacity 

Limited 

BYPASS 
UDRAIN 

0.01 
0.01 

0.01 
0.01 

Analysis begun on: Tue Nov 08 14 : 01 : 36 2016 
Analysis ended on: Tue Nov 08 14 : 02 : 05 2016 
Total elapsed time: 00:00:29 

0.01 499679.02 
0.01 499679.02 

0.01 
0.01 

Maximum 
Outflow 

CFS 

0.36 



Appendix A: Submittal Templates 

ATTACHMENT 3 
STRUCTURAL BMP MAINTENANCE 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition 

INFORMATION 
This is the cover sheet for Attaclunent 3. 

A-63 
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& STORM WATER 



Appendix A: Submittal Templates 

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-64 

City of SBn Diego 

~ 
TRANSPORTATION 
& STORM WATER 



Indicate which Items are Included: 

Attachment I Contents 
Se uence I 

Structural BMP Maintenance Thresholds 
Attachment 3a and Actions (Required) 

Attachment 3b 
Maintenance Agreement (Form DS-
3247) (when applicable) 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-65 

Appendix A: Submittal Templates 

Clwcklist I 

~Included 

See Structural BMP Maintenance 
Information Checklist. 

Ill Included 

0Not Applicable 

City of san Dleeo 
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Appendix A: Submittal Templates 

Use this checklist to ensure the required infonnation has been included in the Structural BMP 

Maintenance lnfonnation Attachment: 

Preliminary Design I Planning I CEQA level submittal: 

• Attachment 3a must identify: 

D Typical maintenance indicators and actions for proposed structural BMP(s) based on Section 

7.7 of the BMP Design Manual 

• Attachment 3b is not required for preliminary design/ planning/ CEQA level submittal. 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-67 

City of san Dleeo 
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Appendix A: Submittal Templates 

Final Design level submittal: 

Attachment 3a must identify: 

D Specific maintenance indicators and actions for proposed structural BMP(s). This shall be based 

on Section 7. 7 of the BMP Design Manual and enhanced to reflect actual proposed components 

of the structural BMP(s) 

D How to access the structural BMP(s) to inspect and perform maintenance 

D 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 tluesholds) 

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

D 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) 

D When applicable, frequency of bioretention soil media replacement. 

D Recommended equipment to perform maintenance 

D When applicable, necessary special training or certification requirements for inspection and 

maintenance personnel such as confined space entry or hazardous waste management 

Attachment 3b: For private entity operation and maintenance, Attachment 3b 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: 

D Vicinity map 

D Site design BMPs for which DCV reduction is claimed for meeting the pollutant control 

obligations. 

D BMP and HMP location and dimensions 

D BMP and HMP specifications/cross section/model 

D Maintenance recommendations and frequency 

D LID features such as (permeable paver and LS location, dim, SF). 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-68 
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Appendix A: Submittal Templates 

THE CITY OF SAN DIEGO 
RECORDING REQUESTED BY: 

THE CITY OF SAN DIEGO 
AND WHEN RECORDED MAIL TO: 

Metropolitan/SDPB Broadway, LLC 
2929 Canon Street, Suite "A" 
San Diego, CA 92102 

(THIS SPACE IS FOR THE RECORDER' S USE ONLY) 

STORM WATER MANAGEMENT AND DISCHARGE CONTROL MAINTENANCE AGREEMENT 

APPROVAL NUMBER: 

I 
ASSESSOR'S PARCEL NUMBER: I 

539-542-25 & 539-542-26 
PROJECT NUMBER: 

This agreement is made by and between the City of San Diego, a municipal corporation [City] and 

the owner or duly authorized representative of the owner [Property Owner] of property located at: 
2828-2834 Broadway San Diego, CA 92102 

(PROl'l ·:R l"Y ,\DDRl,SS) 

and more particularly described as: Parcel 2, Lots 35, 36 & Por. of Lot 37 and Parcel 1 Lots 33 & 34 block 64 E.W. Morse's 

Subdivision of Pueblo Lot 1150 Map No. 547 

(Ln;A1. Di:srn1P 110N cw PROPER 1Y) 

in the City of San Diego, County of San Diego, State of California. 

Property Owner is required pursuant to the City of San Diego Municipal Code, Chapter 4, Article 3, Division 3, Chapter 
14, Article 2, Division 2, and the Land Development Manual, Storm Water Standards to enter into a Storm Water 
Management and Discharge Control Maintenance Agreement [Maintenance Agreement] for the installation and 
maintenance of Permanent Storm \Xlater Best Management Practices [Permanent Storm \Xlater BMP's] prior to the 
issuance of construction permits. The Maintenance Agreement is intended to ensure the establishment and maintenance 
of Permanent Storm Water BMP's onsite, as described in the attached exhibit(s), the project's Stonn Water Quality 
Management Plan [SWQMP] and Grading and/or Improvement Plan Drawing No(s), or Building Plan Project No(s): 

Property Owner wishes to obtain a building or engineering permit according to the Grading and/ or Improvement Plan 
Drawing No(s) or Building Plan Project No(s): 

Storm \Xlater Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-69 

Continued on Page 2 

City of San Diego 
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Page 2 of 2 I City of San Diego• Development Services Department• Storm Water ReQuirements Aoolicability Checklist 

NOW, THEREFORE, the parties agree as follows: 

1. Property Owner shall have prepared, or if qualified, shall prepare an Operation and Maintenance Procedure 
[Ol\IP) for Permanent Storm Water Bl\IP's, satisfactory to the City, according to the attached exhibit(s), 
consistent with the Grading and/or Improvement Plan Drawing No(s), or Building Plan Project 
No(s) : _______ _ 

2. Property Owner shall install, maintain and repair or replace all Permanent Storm Water BMP's within their 
property, according to the OMP guidelines as described in the attached exhibit(s), the project's WQTR and 
Grading and/or Improvement Plan Drawing No(s), or Building Plan Project No(s) _ _______ _ 

3. Property Owner shall maintain operation and maintenance records for at least five (5) years. These records shall 
be made available to the City for inspection upon request at any time. 

This Maintenance Agreement shall commence upon execution of this document by all parties named hereon, and 
shall run with the land. 

Executed by the City of San Diego and by Property Owner in San Diego, California. 

(Owner Signature) 

Mike Donovan 

(Print Name and Title) 

Metropolitan/SDPB Broadway, LLC 

(Company /Organization Name) 

(Date) 

See Attached Exhibits(s): 

THE CITY OF SAN DIEGO 

APPROVED: 

(City Control engineer Signature 

(Print Name) 

(Date) 

NOTE: ALL SIGNATURES MUST INCLUDE NOTARY ACKNOWLEDMENTS PER CIVIL CODE SEC. 1180 ET.SEQ 

Storm Water Standards 
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ATTACHMENT 4 
COPY OF PLAN SHEETS SHOWING 

PERMANENT STORM WATER BMPS 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition 

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 1-6 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 

IJ 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) 

l'.J 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 

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

~ All BMPs must be fully dimensioned on the plans 

,ti When proprietary BMPs are used, site specific cross section with outflow, inflow and model number shall 

be provided. Braucher photocopies are not allowed. 
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SPECIAL NOTES 
1.- PRIOR TO THE ISSUANCE OF ANY COOSTRUCTION PERlllT, THE OllNER/PERMITTEE SHAl.L rnTER 
INTO A NAIN1£NANCE AGRffilrnT FOR THE ONGOING PERllANrnT BMP llAINT£NANCE. 
SATISFACTORY TO THE ClTY rn!lNEER. 

~- PRIOR TO THE ISSUANCE OF ANY COOSTRUCTION PERMIT, THE OVl!<ER/PERYITTEE SHAl.L 
INCORPORATE ANY CONSTRUCTION BEST MANAGEMrnT PRACTICES NECESSARY TO Ca.IPL Y WITH 
CHAPTER 14, ARTICl.E 2, DIVl~OO 1 (GRACING REGULATIONS) OF THE SAN DIEGO NUNIClPAI. CODE. 
INTO THE COOSTRUCTIOO PLANS OR SPECIFICATIONS, 

l - PRIOR TO THE ISSUANCE OF ANY COOSTRUCTION PERMIT THE OllNER/PERYITTEE SHAl.L SUBWIT A 
WATER POUUTION C<:tlTROL PLAN (WPCP). THE WPCP SHAl.L BE PREPARED IN ACCOROANCE WITH THE 
CUIOEIJNES IN PART 2 COOSTRUCTION BNP STANOAROS CHAPTER 4 OF THE ClTYS STORM WATER 
STANDAROS. 

4.- PRIOR TO THE ISSUANCE OF ANY C<:tlSTRUCTION PERMIT, THE Al'PUCANT SHAl.L SUBMIT A 
TECHNICAi. REPORT THAT Will BE SUIUCT TO FlNAI. REVIEW AND APPROVAi. BY THE ClTY ENClNEER, 
BASED 00 THE STORM WATER STANDARDS IN EFFECT AT THE TIME OF THE CONSTRUCTION PERMIT 
ISSUANCE. 

5.- PRIOR TO THE ISSUANCE OF ANY C<:tlSTRUCTION PERMIT, THE Al'PUCANT SHAl.L IMPLEMrnT THE 
MITIGATION MEASURES RELATED TO PAl.EONTOLOOCAI. RESOURCES. 

WAl.L 

UNIT 1-09 

UNIT 1-08 

FFE 195.40 
COURTYARD 

UNIT 1-01 UNIT 1-02 

I 

SPECIAL NOTES 
(CONTINUATION) mom""A"7 
6. - HYOROSEED PROCEDURES: 

a - SEED NIXES SHAl.L BE SPEClFlED BY THE PURE LIVE SEED OF EACH SPEClES. 

b.- FlBER MULCH SHAl.L BE APPLIED AT A MINIMUM RATE OF 2,000 POUNDS PER ACRE EXCEPT l'lnrn 
USED IN C<:tl..IJNCTION Yl!TH STRAW MULCH, l'lnrn IT SHAl.L BE Al'PUED AT A MINIMUM RATE OF 400 
POUNDS PER ACRE. 

~- A 'IUTING ACENT C<:tlSISTING OF 95 PERCENT ALKYL POLYETHYLrnE GLYCOL ETHER SHALL BE 
APPLIED AS PER MANUFACTURERS' REea.tMrnDATIONS. 

d.- EOUIPMrnT USED FOR THE Al'PUCATION OF Sl..URRY SHAl.L HAVE A BUILT-IN AClTATION SYSTEM 
TO SUSPrnD AND Ha.tDCENEOUSl..Y MIX THE Sl..URRY. THE Sl..URRY MIX SHAl.L BE DYED GRErn. THE 
EOUIPMrnr MUST HAVE A PUMP CAl'Alll..E OF Al'PL~NG Sl..URRY UNIFORMLY. 
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CONSTRUCTION NOTES 
(j) C<:tlSTRUCT C<:tlCRETE SPLASH PAO 2'X2' 

@ EXISTING UTILITIES PROTECT IN PLACE 

Ql C<:tlSTRUCT lllOFILTRATION 9SEI DETAIL C-J) 

@ C<:tlSTRUCT CURB RAMP PER RSIJ SDG 1JO & 1J1i 
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@ 't 

@ EX WAT SER TO BE KILI.ED AT MAIN EX SEYl!ER LAT TO BE ABANDONED/CAPPED AT PL 

@ RE~STRUCT THE DAMAGED PORTIONS OF ~DEWALK MAINTAINING EXISTING ~DEWALK 
SCORING PATTERN 

Q) EXISTING WATER SERV TO BE USED FOR IRRGATIOO PURPOSES (SEI lECEND) 

@ C<:tlSTRUCT 6" CURB 

@ CONSTRUCT 6" TRrnCH DRAJN 

DISTURBED AREA 
IS.750 S.F. - O.J6 ACRES 
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Appendix A: Submittal Templates 

ATTACHMENT 5 
DRAINAGE REPORT 

Attach project's drainage report. Refer to Drainage Design Manual to determine the reporting requirements. 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-75 

City of san Diego 

~ 
TRANSPORTATION 
& STORM WATER 



Appendix A: Submittal Templates 

THIS PAGE INTENTIONALLY LEFT BLANK FOR DOUBLE-SIDED PRINTING 

Storm \V'ater Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-76 

City of San Diego 

~ 
TRANSPORTATION 
& STORM WATER 
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3. HYDROLOGY DESIGN MODELS 

A. DESIGN METHODS 

THE RATIONAL METHOD IS USED IN THIS HYDROLOGY STUDY; THE RATIONAL FORMULA 
IS AS FOLLOWS: 

Q =CIA, WHERE : Q= PEAK DISCHARGE IN CUBIC FEET/SECOND * 

C =RUNOFF COEFFICIENT (DIMENSIONLESS) 

I = RAINFALL INTENSITY IN INCHES/HOUR 

A= TRIBUTARY DRAINAGE AREA IN ACRES 

* 1 ACRE INCHES/HOUR= 1.008 CUBIC FEET/SEC 

THE OVERLAND METHOD IS ALSO USED IN THIS HYDROLOGY STUDY; 
THE URBAN AREAS OVERLAND FORMULA IS AS FOLLOWS: 

T=[l .8( l. l-C)(Lf5l)]/[S(l 00)]'333 

L =LENGTH OF WATERSHED 

C =COEFFICIENT OF RUNOFF 

T = TIME IN MINUTES 

S =DIFFERENCE IN ELEV A TION DIVIDED BY DE LENGTH OF WATERSHED 

B. DESIGN CRITERIA 

- FREQUENCY 50 & l 00 YEAR STORM. 

- LAND USE PER SPECIFIC PLAN AND TENTATIVE MAP. 
- RAIN FALL INTENSITY PER CITY OF SAN DIEGO DRAINAGE DESIGN MANUAL, 
APRIL 1984. 

C. REFERENCES 

- CITY OF SAN DIEGO DRAINAGE DESIGN MANUAL, APRIL 1984 

- CITY OF SAN DIEGO 2006 STANDARD DRAWINGS. 

- HAND BOOK OF HYDRAULICS BY BRA TER & KING, SIXTH EDITION. 



4. RATIONAL METHOD HYDROLOGY CALCULATION 



EXISTING CONDITION STUDY 
50 & 100 YEAR STORM 



San Diego County Rational Hydrology Program 

EXISTING CONDITION 
50YR STORM EVENT 

JN 16-020 

CIVILCADD/CIVILDESIGN Engineering Software, (c)l991-2005 Version 6.5 
Rational method hydrology program based on 
San Diego County Flood Control Division 1985 hydrology manual 

Rational Hydrology Study Date: 05/12/16 

********* Hydrology Study Control Information ********** 

Program License Serial Number 6303 

Rational hydrology study storm event year is 50.0 
English (in-lb) input data Units used 
English (in) rainfall data used 
Standard intensity of Appendix I-B used for year and 
Elevation 0 - 1500 feet 
Factor (to multiply * intensity) 1.000 
Only used if inside City of San Diego 
San Diego hydrology manual 'C' values used 
Runoff coefficients by rational method 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 1.000 to Point/Station 2.000 
**** INITIAL AREA EVALUATION **** 

User specified 'C' value of 0.610 given for subarea 
Initial subarea flow distance 182.000(Ft.) 
Highest elevation= 201.480(Ft.) 
Lowest elevation= 181.lOO(Ft.) 
Elevation difference= 20.380(Ft.) 
Time of concentration calculated by the urban 
areas overland flow method (App X-C) = 5.32 min. 
TC= [l.8*(1.l-C)*distance(Ft.)A.5)/(% slopeA(l/3)] 
TC= [1.8*(1.1-0.6100)*( 182.000A.5)/(ll.198A(l/3)]= 5.32 
Rainfall intensity (I) = 4.150(In/Hr) for a 50.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0.610 
Subarea runoff= 0.911(CFS) 
Total initial stream area= 0.360(Ac.) 
End of computations, total study area = 0.360 (Ac.) 



San Diego County Rational Hydrology Program 

EXISTING CONDITION 
I OOYR STORM EVENT 

JN 16-020 

CIVILCADD/CIVILDESIGN Engineering Software, (c)l991-2005 Version 6.5 
Rational method hydrology program based on 
San Diego County Flood Control Division 1985 hydrology manual 

Rational Hydrology Study Date: 05/12/16 

********* Hydrology Study Control Information ********** 

Program License Serial Number 6303 

Rational hydrology study storm event year is 100.0 
English (in-lb) input data Units used 
English (in) rainfall data used 
Standard intensity of Appendix I-B used for year and 
Elevation 0 - 1500 feet 
Factor (to multiply * intensity) 1.000 
Only used if inside City of San Diego 
San Diego hydrology manual 'C' values used 
Runoff coefficients by rational method 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 1.000 to Point/Station 2.000 
**** INITIAL AREA EVALUATION **** 

User specified 'C' value of 0.610 given for subarea 
Initial subarea flow distance 182.000(Ft.) 
Highest elevation= 201.480(Ft.) 
Lowest elevation= 181.lOO(Ft.) 
Elevation difference= 20.380(Ft.) 
Time of concentration calculated by the urban 
areas overland flow method (App X-C) = 5.32 min. 
TC= [l.8*(1.l-C)*distance(Ft.)A.5)/(% slopeA(l/3) J 
TC= [l.8*(1.1-0.6100)*( 182.000A.5)/(ll.198A(l/3) )= 5.32 
Rainfall intensity (I) = 4.280(In/Hr) for a 100.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0.610 
Subarea runoff= 0.940(CFS) 
Total initial stream area= 0.360(Ac.) 
End of computations, total study area = 0.360 (Ac.) 



PROPOSED CONDITION STUDY 
50 & 100 YEAR STORM 



San Diego County Rational Hydrology Program 

PROPOSED CONDITION 
50YR STORM EVENT 

JN 16-020 

CIVILCADD/CIVILDESIGN Engineering Software, (c)l991-2005 Version 6.5 

Rational method hydrology program based on 
San Diego County Flood Control Division 1985 hydrology manual 

Rational Hydrology Study Date: 05/12/16 

********* Hydrology Study Control Information ********** 

Program License Serial Number 6303 

Rational hydrology study storm event year is 50.0 
English (in-lb) input data Units used 
English (in) rainfall data used 
Standard intensity of Appendix I-B used for year and 
Elevation 0 - 1500 feet 
Factor (to multiply * intensity) 1.000 
Only used if inside City of San Diego 
San Diego hydrology manual 'C' values used 
Runoff coefficients by rational method 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 1.000 to Point/Station 2.000 
**** INITIAL AREA EVALUATION **** 

User specified 'C' value of 0.880 given for subarea 
Initial subarea flow distance 156.000(Ft.) 
Highest elevation= 201.480(Ft.) 
Lowest elevation= 183.630(Ft.) 
Elevation difference= 17.850(Ft.) 
Time of concentration calculated by the urban 
areas overland flow method (App X-C) = 2.19 min. 
TC= [l.8*(1.l-C)*distance(Ft.)A.5)/(% slopeA(l/3)] 
TC= [l.8*(1.1-0.8800)*( 156.000A.5)/( ll.442A(l/3)]= 
Setting time of concentration to 5 minutes 

2.19 

Rainfall intensity (I) = 4.265(In/Hr) for a 50.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0.880 
Subarea runoff= l.164(CFS) 
Total initial stream area = 0. 310 (Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 2.000 to Point/Station 3.000 
**** PIPEFLOW TRAVEL TIME (User specified size) **** 

Upstream point/station elevation= 183.630(Ft.) 
Downstream point/station elevation 182.630(Ft.) 
Pipe length 6.00(Ft.) Manning's N = 0.013 
No. of pipes= 1 Required pipe flow l.164(CFS) 
Given pipe size= 6.00(In.) 
Calculated individual pipe flow l.164(CFS) 
Normal flow depth in pipe= 3.03(In.) 
Flow top width inside pipe= 6.00(In.) 
Critical depth could not be calculated. 
Pipe flow velocity= ll.7l(Ft/s) 
Travel time through pipe 0.01 min. 
Time of concentration (TC) = 5.01 min. 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 3.000 to Point/Station 4.000 



**** IMPROVED CHANNEL TRAVEL TIME **** 

Upstream point elevation= 182.630(Ft.) 
Downstream point elevation 182.300(Ft.) 
Channel length thru subarea 12.000(Ft.) 
Channel base width O.OOO(Ft.) 
Slope or 'Z' of left channel bank= 80.000 
Slope or 'Z' of right channel bank= 80.000 

PROPOSED CONDITION 
50YR STORM EVENT 

JN 16-020 

Estimated mean flow rate at midpoint of channel l.182(CFS) 
Manning's 'N' = 0.035 
Maximum depth of channel 0.500(Ft.) 
Flow(q) thru subarea = l.182(CFS) 
Depth of flow= 0.118(Ft.), Average velocity 1.066(Ft/s) 
Channel flow top width= 18.843(Ft.) 
Flow Velocity= 1.07(Ft/s) 
Travel time 0.19 min. 
Time of concentration = 5.20 min. 
Critical depth= 0.106(Ft.) 
Adding area flow to channel 

User specified 'C' value of 0.880 given for subarea 
Rainfall intensity 4.193(In/Hr) for a 50.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C 0.880 
Subarea runoff 0.037(CFS) for O.OlO(Ac.) 
Total runoff= l.200(CFS) Total area= 0.32(Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 3.000 to Point/Station 4.000 
**** SUBAREA FLOW ADDITION **** 

User specified 'C' value 
Time of concentration = 

of 0.880 given for subarea 
5.20 min. 

Rainfall intensity 
Runoff coefficient 
Subarea runoff 
Total runoff = 

4.193(In/Hr) for a 50.0 year storm 
used for sub-area, Rational method,Q=KCIA, C 

O.lll(CFS) for 0.030(Ac.) 
l. 311 (CFS) Total area = 0.35(Ac.) 

0.880 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 3.000 to Point/Station 4.000 
**** SUBAREA FLOW ADDITION **** 

User specified 'C' value 
Time of concentration = 

of 0.880 given for subarea 
5.20 min. 

Rainfall intensity 
Runoff coefficient 
Subarea runoff = 
Total runoff = 

4.193(In/Hr) for a 50.0 year storm 
used for sub-area, Rational method,Q=KCIA, C 

0.037(CFS) for O.OlO(Ac.) 
1.348(CFS) Total area 

End of computations, total study area = 
0. 36 (Ac.) 

0.360 (Ac.) 

2 

0.880 



San Diego County Rational Hydrology Program 

PROPOSED CONDITION 
I OOYR STORM EVENT 

JN 16-020 

CIVILCADD/CIVILDESIGN Engineering Software, (c)l991-2005 Version 6.5 
Rational method hydrology program based on 
San Diego County Flood Control Division 1985 hydrology manual 

Rational Hydrology Study Date: 05/12/16 

********* Hydrology Study Control Information ********** 

Program License Serial Number 6303 

Rational hydrology study storm event year is 100.0 
English (in-lb) input data Units used 
English (in) rainfall data used 
Standard intensity of Appendix I-B used for year and 
Elevation 0 - 1500 feet 
Factor (to multiply * intensity) 1.000 
Only used if inside City of San Diego 
San Diego hydrology manual 'C' values used 
Runoff coefficients by rational method 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 1.000 to Point/Station 2.000 
**** INITIAL AREA EVALUATION **** 

User specified 'C' value of 0.880 given for subarea 
Initial subarea flow distance 156.000(Ft.) 
Highest elevation= 201.480(Ft.) 
Lowest elevation= 183.630(Ft.) 
Elevation difference= 17.850(Ft.) 
Time of concentration calculated by the urban 
areas overland flow method (App X-C) = 2.19 min. 
TC= [l.8*(1.l-C)*distance(Ft.)A.5)/(% slopeA(l/3)] 
TC= [l.8*(1.1-0.8800)*( 156.000A.5)/( ll.442A(l/3)]= 
Setting time of concentration to 5 minutes 

2.19 

Rainfall intensity (I) = 4.389(In/Hr) for a 100.0 year storm 
Effective runoff coefficient used for area (Q=KCIA) is C = 0.880 
Subarea runoff= l.197(CFS) 
Total initial stream area = 0.310(Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 2.000 to Point/Station 3.000 
**** PIPEFLOW TRAVEL TIME (User specified size) **** 

Upstream point/station elevation= 183.630(Ft.) 
Downstream point/station elevation 182.630(Ft.) 
Pipe length 6.00(Ft.) Manning's N = 0.013 
No. of pipes= 1 Required pipe flow l.197(CFS) 
Given pipe size= 6.00(In.) 
Calculated individual pipe flow l.197(CFS) 
Normal flow depth in pipe= 3.08(In.) 
Flow top width inside pipe= 6.00(In.) 
Critical depth could not be calculated. 
Pipe flow velocity= ll.79(Ft/s) 
Travel time through pipe 0.01 min. 
Time of concentration (TC) = 5.01 min. 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 3.000 to Point/Station 4.000 
**** IMPROVED CHANNEL TRAVEL TIME **** 



Upstream point elevation= 182.630(Ft.) 
Downstream point elevation 182.300(Ft.) 
Channel length thru subarea 12.000(Ft.) 
Channel base width O.OOO(Ft.) 
Slope or 'Z' of left channel bank= 80.000 
Slope or 'Z' of right channel bank= 80.000 

PROPOSED CONDITION 
I OOYR STORM EVENT 

JN 16-020 

Estimated mean flow rate at midpoint of channel l.217(CFS) 
Manning's 'N' = 0.035 
Maximum depth of channel 0.500(Ft.) 
Flow(q) thru subarea = l.217(CFS) 
Depth of flow= 0.119(Ft.), Average velocity l.073(Ft/s) 
Channel flow top width= 19.046(Ft.) 
Flow Velocity= l.07(Ft/s) 
Travel time 0.19 min. 
Time of concentration= 5.19 min. 
Critical depth= 0.107(Ft.) 

Adding area flow to channel 
User specified 'C' value of 0.880 given for subarea 
Rainfall intensity 4.32l(In/Hr) for a 100.0 year storm 
Runoff coefficient used for sub-area, Rational method,Q=KCIA, C 0.880 
Subarea runoff 0.038(CFS) for O.OlO(Ac.) 
Total runoff = 1. 235 (CFS) Total area = 0. 32 (Ac.) 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 3.000 to Point/Station 4.000 
**** SUBAREA FLOW ADDITION **** 

User specified 'C' value 
Time of concentration = 

of 0.880 given for subarea 
5.19 min. 

Rainfall intensity 
Runoff coefficient 
Subarea runoff 
Total runoff = 

4.32l(In/Hr) for a 100.0 year storm 
used for sub-area, Rational method,Q=KCIA, C 

0.114(CFS) for 0.030(Ac.) 
l.349(CFS) Total area= 0.35(Ac.) 

0.880 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
Process from Point/Station 3.000 to Point/Station 4.000 
**** SUBAREA FLOW ADDITION **** 

User specified 'C' value 
Time of concentration = 

of 0.880 given for subarea 
5.19 min. 

Rainfall intensity 
Runoff coefficient 
Subarea runoff = 
Total runoff = 

4.32l(In/Hr) for a 100.0 year storm 
used for sub-area, Rational method,Q=KCIA, C 

0.038(CFS) for 0.0lO(Ac.) 
1. 387 (CFS) Total area 

End of computations, total study area = 
0. 36 (Ac.) 

0. 360 (Ac.) 

2 

0.880 



WEIGHTED RUNOFF COEFFICIENT 
EXISTING CONDITION 

A IC I + ApCp cw = -----'---'-----'---'--
AT 

c - (6,350) (1) +(9,502) (0.35) 
w - 15,852 Cw= 0.61 

WEIGHTED RUNOFF COEFFICIENT 
PROPOSED CONDITION 

A IC I + ApCp 
Cw = ----

AT 

c _(13,006) (1) +(2,846) (0.35) 
w- 15,852 

Cw= 0.88 

GOLDEN HILL 
JN 16-020 
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CHAPTER 1- EXECUTIVE SUMMARY 

1.1 - Introduction 

The 2828 Broadway project site is located adjacent to Broadway near the intersection with 
28th Street within the City of San Diego, California. 

The project site drains to one (1) Point of Compliance (POC-1) located at Broadway to the 
southwest of the project site. 

Per the drainage study - "Drainage Study for 2828 Broadway" by K&S Engineering, dated 
May 2016, Modified Rational Method hydrologic analysis has been undertaken for the 
project site. 

This study performs a modified-puls detention routing analysis using developed condition 
100-year peak flowrates from the development to the single POC using peak flow hydrology 
determined within the aforementioned drainage study. 

Treatment of storm water runoff from the site has been addressed in a separate report -
the "Storm Water Quality Management Plan for 2828 Broadway" by K&S Engineering. 
Hydromodification (HMP) analysis has been presented within the "Technical Memorandum: 
SWMM Modeling for 2828 Broadway", dated May, 2016 by REC. 

Per City of San Diego drainage criteria, the Modified Rational Method should be used to 
determine peak design flowrates when the contributing drainage area is less than 1.0 
square mile. 

Methodology used for the computation of hydrographs is consistent with criteria set forth 
in the "2003 County of San Diego Drainage Design Manual." A more detailed explanation of 
methodology used for this analysis is listed in Chapter 2 of this report. 

Hydraulic Modified-Puls detention basin routing of the aforementioned modified rational 
method hydrology was performed using the Army Corps of Engineers HEC-HMS 4.0 
software. 

1.2 - Summary of Existing Conditions 

In current existing conditions, the project site is an existing single family residence that 
discharges runoff to a single point of compliance located to the south west of the project 
site to the receiving Broadway. 

Per the "Drainage Study for 2828 Broadway" by K&S Engineering, the pre-developed peak 
flow is provided in Table 1 on the following page. 
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TABLE 1- SUMMARY OF EXISTING CONDITIONS 100-YEAR EVENT FLOW 

Discharge Drainage Area 
Runoff 100-Vear 

Coefficient ( C) Tc (min) Peak Flow 
Location (Ac) 

(cfs) 

POC-1 0.36 0.61 5.3 0.94 

1.3 - Summary of Developed Conditions 

The 2828 Broadway project comprises of a proposed multifamily residential development, 
including landscaping and associated parking lots. 

Storm water runoff from the proposed project site is routed to one (1) POC located at the 
discharge location to the southwest corner of the project site. Runoff from the developed 
project site is drained to one (1) onsite receiving biofiltration LID BMP. Once flows are 
routed via the proposed LID BMP, developed onsite flows are then conveyed to the 
adjacent Broadway. 

A portion of the project site including landscaping areas and a small impervious driveway 
(176 sq.ft., below the 250 sq.ft. de minimus threshold) bypass the BMP facility and 
confluence directly at the POC. 

Per the "Drainage Study for 2828 Broadway" by K&S Engineering, the post-developed peak 
flow is provided in Table 2 below: 

TABLE 2-SUMMARY OF DEVELOPED CONDITION 100-YEAR EVENT FLOW 

Drainage Drainage Area 
Runoff 100-Vear 

Coefficient (C) Tc (min) Peak Flow 
Location (Ac) 

(cfs) 

POC-1 0.36 0.88 5.19 1.39 

Prior to discharging from the site, first flush runoff will be treated via a BMP in accordance 
with standards set forth by the Regional Water Quality Control Board and the City of San 
Diego's Standards (see "Storm Water Quality Management Plan for 2828 Broadway" by K&S 
Engineering). 

One (1) LID biofiltration basin is located within the southwest corner of the project site and 
is responsible for handling hydromodification requirements for the project. In developed 
conditions, the basin will have a surface depth of 1.5 feet and a riser spillway structure (see 
dimensions in Tables 3 & 4). Flows will then discharge from the basin via the outlet 
structure or infiltrate through the base of the facilities to the receiving amended soil and 
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low flow orifice. The riser structure will act as a spillway such that peak flows can be safely 
discharged to the receiving storm drain system. 

Beneath the basins' invert lies the proposed LID biofiltration portion of the drainage facility. 
This portion of the basin is comprised of a 3-inch layer of mulch, an 18-inch layer of 
amended soil (a highly sandy, organic rich composite with an infiltration capacity of at least 
5 inches/hr) and a 6-inch layer of gravel. Due to the type D soils the basin will be lined for 
geotechnical safety concerns. 

BMP 

BMP-1 

Notes: 

TABLE 3 - SUMMARY OF DEVELOPED DUAL PURPOSE BMP 

DIMENSIONS 

BMP Low Flow Gravel Weir 
Total 

Area111 Depth Riser Surface 
Orifice Depth 

Invert (ft)121 Perimeter 
Depth141 

I (ft2) (in) (in) Length131 (ft) 
(ft) 

500 0.6875 6 1.25-ft 12-ft 1.5-ft 

Notes: (1) : Area of amended soil= area of gravel= area of t he BMP 
(2): Depth of ponding beneath riser structure's surface spillway. 
(3): Overflow length, the internal perimeter of the riser is 12 ft (3 ft x 3 ft internal dimensions). 
(4): Total surface depth of BMP from top crest elevation to surface invert. 

TABLE 4 - SUMMARY OF RISER DETAILS 

Lower Slot Top Riser 
BMP Width Height Elevation111 Length121 

(ft) (ft) (ft) 

BMP1 1.0 0.167 0.5 

(1): Basin ground surface elevation assumed to be 0.00 ft elevation. 
(2): Overflow length is the internal perimeter of the riser structure. 

(ft) 
12 

Elev.111 (ft) 

1.25 

Per the K&S Drainage Study, the detention basin receives the following peak inflow as 
detailed in Table 5. 

TABLE 5 - SUMMARY OF DETENTION BASIN INFLOW 

Drainage Area 
Runoff 100-Year 

Drainage Area Coefficient (C) Tc (min) Peak Flow 
(Ac) 

(ds) 

Basin Tributary 0.31 0.88 5.19 1.23 

The developed condition peak flows calculated using modified rational method was then 
routed through the detention facility on the project site in HEC-HMS. The HMS Modified­
Puls results are summarized in Table 6. 



2828 Broadway 
QlOO Routing Analysis 

TABLE 6 - SUMMARY OF DETENTION BASIN ROUTING 

100-Year 
100-Year Peak 

Peak Water 
Detention Basin Peak Inflow Tc (min) Surface Elevation 

(cfs) 
Outflow (cfs) (ft)(l) 

BMP-1 1.23 0.7 8 3.2 
(1) : Biofiltration layer included as part of basin depth-volume reduced by voids accordingly 

Input hydrographs for the HMS analysis were generated using the method set forth in the 
"2003 County of San Diego Drainage Design Manual" and are provided in Chapter 3 of this 
report. 

Rational method hydrographs, stage-storage, stage-discharge relationships and HEC-HMS 
model output is provided in Chapter 3 of this report. 

1.4 - Summary of Results 

Table 7 below summarizes developed and existing condition drainage areas and resultant 
100-year peak flow rates at the POC discharge location from the 2828 Broadway site. 

TABLE 7 - SUMMARY OF PEAK FLOWS 

Discharge Location Drainage Area (Ac) 
100 Year Peak Discharge 

(cfs) 

POC-1 

-Existing Condition 0.36 0.94 

-Developed Condition 0.36 0.86(l) 

Difference 0.0 -0.08 
(1) : As a conservative calculation, the peak flows have been directly added (0.7 cfs Basin outflows+ 0.16 cfs bypass= 0.86 cfs 

total). Confluenced peak flows will be less than this value such that the "worst case" scenario presented by direct addition still 
is below existing conditions peak flow. 

As shown in the above table, the development of the proposed 2828 Broadway project site 
will not increase peak when compared to the existing condition. 

All developed runoff will receive water quality treatment in accordance with the site specific 
SWQMP. Additionally, the POC is HMP compliant as analyzed in the Hydromodification 
Technical Memo. 
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CHAPTER 2 

METHODOLOGY 

2.1 - City of San Diego Intensity Duration Frequency 
Curve 
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CHAPTER 2 

METHODOLOGY 

2.2 - Hydrograph Development Summary 
(from San Diego County Hydrology Manual) 
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SECTION6 
RATIONAL METHOD HYDROGRAPH PROCEDURE 

6.1 INTRODUCTION 

Section: 
Page: 
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The procedures in this section are for the development of hydrographs from RM study 

results for study areas up to approximately 1 square mile in size. The RM, discussed in 

Section 3, 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. However, in some instances such as for design of 

detention basins, the peak runoff rate is insufficient information for the design, and a 

hydrograph is needed. Unlike the NRCS hydrologic method (discussed in Section 4), the 

RM itself does not create hydrographs. The procedures for detention basin design based 

on RM study results were first developed as part of the East Otay Mesa Drainage Study. 

Rick Engineering Company perfonned this study under the direction of County Flood 

Control. The procedures in this section may be used for the development of hydrographs 

from RM study results for study areas up to approximately 1 square mile in size. 

6.2 HYDROGRAPH DEVEWPMENT 

The concept of this hydrograph procedure is based on the RM fonnula: 

Where: Q 
c 

Q=CIA 

peak discharge, in cubic feet per second (cfs) 

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 

A = drainage area contributing to the design location, in acres 

The RM formula is discussed in more detail in Section 3. 

6-1 
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An assumption of the RM is that discharge increases linearly over the Tc for the drainage 

area until reaching the peak discharge as defined by the RM formula, and then decreases 

linearly. A linear hydrograph can be developed for the peak flow occurring over the Tc 

as shown in Figure 6-1. However, for designs that are dependent on the total storm 

volume, it is not sufficient to consider a single hydrograph for peak flow occurring over 

the Tc at the beginning of a 6-hour storm event because the hydrograph does not account 

for the entire volume of runoff from the storm event. The volume under the hydrograph 

shown in Figure 6-1 is equal to the rainfall intensity multiplied by the duration for which 

that intensity occurs (Tc), the drainage area (A) contributing to the design location, and 

the runoff coefficient (C) for the drainage area. For designs that are dependent on the 

total storm volume, a hydrograph must be generated to account for the entire volume of 

runoff from the 6-hour storm event. The hydrograph for the entire 6-hour storm event is 

generated by creating a rainfall distribution consisting of blocks of rain, creating an 

incremental hydrograph for each block of rain, and adding the hydrographs from each 

block of rain. This process creates a hydro graph that contains runoff from all the blocks 

of rain and accounts for the entire volume of runoff from the 6-hour storm event. The 

total volume under the resulting hydrograph is equal to the following equation: 

VOL=CP~ 

Where: VOL= volume of runoff (acre-inches) 

P6 = 6-hour rainfall (inches) 

C = runoff coefficient 

A= area of the watershed (acres) 

6-2 

(Eq. 6-1) 
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6.2.1 Rainfall Distribution 
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Figure 6-2 shows a 6-hour rainfall distribution consisting of blocks of rain over 

increments of time equal to Tc. The number of blocks is determined by rounding Tc to 

the nearest whole number of minutes, dividing 360 minutes (6 hours) by Tc, and rounding 

again to the nearest whole number. The biocks are distributed using a (2/3, 1/3) 

distribution in which the peak rainfalJ block is placed at the 4-hour time within the 6-hour 

rainfall duration. The additional blocks are distributed in a sequence alternating two 

blocks to the left and one block to the right of the 4-hour time (see Figure 6-2). The total 

amount of rainfall (PT(N)) for any given block (N) is determined as follows: 

PT(N) = (h(N) T T(N)) I 60 

Where: PT(N) =total amount of rainfall for any given block (N) 

hcN) = average rainfall intensity for a duration equal to T T(Nl in inches per hour 

T T(N) = NTc in minutes (N is an integer representing the given block number 
of rainfall) 

Intensity is calculated using the following equation (described in detail in Section 3): 

Where: I 

p6 

D 

I= 7.44 p6 ffo.645 

average rainfall intensity for a duration equal to D in inches per hour 

adjusted 6-hour storm rainfall 

duration in minutes 

6-4 
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Substituting the equation for I in the equation above for PT(N) and setting the duration (D) 

equal to T T(N) yields: 

Pr(N} = [(7.44 PJT T(N)
0
·
645)(T T(NJ)] I 60 

Pr(NJ = 0.124 P6Tr(N)0
·
355 

Substituting NTc for TT (where N equals the block number of rainfall) in the equation 

above yields: 

(Eq. 6-2) 

Equation 6-2 represents the total rainfall amount for a rainfall block with a time base 

equal to Tr(N) (NTc). The actual time base of each rainfall block in the rainfall 

distribution is Tc, as shown in Figure 6-2. The actual rainfall amount (PN) for each block 

of rain is equal to Pr at N (Pr(Ni) minus the previous Pr at N-1 

(Pr(N-1)) at any given multiple of Tc (any NTc). For example, the rainfall for block 2 is 

equal to PT(N) at T T(N) = 2Tc minus the Pr(N) at T T(N) = lT c, and the rainfall for block 3 

equals Pr(N) at Tr(N) = 3Tc minus the Pr(NJ at Tr(NJ = 2Tc, or PN can be represented by the 

following equation: 

(Eq. 6-3) 

For the rainfall distribution, the rainfall at block N = I, (lTc), is centered at 4 hours, the 

rainfall at block N = 2, (2Tc), is centered at 4 hours - 1 Tc, the rainfall at block N = 3, 

(3Tc), is centered at 4 hours - 2Tc, and the rainfall at at block N = 4, (4Tc), is centered at 

4 hours + 1 Tc. The sequence continues alternating two blocks to the left and one block to 

the right (see Figure 6-2). 

6-6 
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6.2.2 Construction of Incremental Hydrograpbs 
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Figure 6-1 shows the relationship of a single block of rain to a single hydrograph. 

Figure 6-3 shows the relationship of the rainfall distribution to the overa11 hydrograph for 

the storm event. The peak flow amount from each block of rain is determined by the RM 

fonnula, Q = CIA, where I equals IN (the actual rainfall intensity for the rainfall block). 

IN is determined by dividing PN by the actual time base of the block, Tc. The following 

equation shows this relationship: 

(Eq. 6-4) 

Where: IN= average rainfall intensity for a duration equal to Tc in inches per hour 

PN = rainfall amount for the block in inches 

Tc = time of concentration in minutes 

By substituting equation 6-4 into the rational equation, the following relationship is 

obtained: 

(Eq. 6-5) 

Finally, the overall hydrograph for the storm event is determined by adding all the 

hydrographs from each block of rain. Since the peak flow amount for each incremental 

hydrograph corresponds to a zero flow amount from the previous and proceeding 

hydrographs, as shown in Figure 6-3, the inflow hydrograph can be plotted by connecting 

the peak flow amounts (see the dashed line in Figure 6-3). 

6-7 
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The rainfall distribution and related hydrographs can be developed using the 

RA THYDRO computer program provided to the County by Rick Engineering Company. 

A copy of this program is available at no cost from the County. The output from this 

computer program may be used with HEC-1 or other software for routing purposes. 

The design storm pattern used by the RA THYDRO program is based on the (2/3, 1/3) 

distribution described in Sections 4.1.1 and 6.2.1. The ordinates on the hydrograph are 

calculated based on the County of San Diego Intensity-Duration Design Chart (Figure 3-

1), which uses the intensity equation described in Sections 3.1.3 and 6.2.1 to relate the 

intensity (I) of the storm to Tc, I= 7.44 P6n-0
·
645

• The computer program uses equations 

6-2 and 6-3 described above and calculates IN directly. The intensity at any given 

multiple of Tc is calculated by the following equation: 

Where: N = number of rainfall blocks 

T T(NJ =time of concentration at rainfall block N in minutes (equal to 
NTc) 

IN ~ actual rainfall intensity at rainfall block N in inches per hour 

(Eq. 6-6) 

h(NJ = rainfall intensity at time of concentration T T(NJ in inches per hour 

Figure 6-2 shows the rainfall distribution used in the RM hydrograph, computed at 

multiples of Tc. The rainfall at block N = 1, (lTc), is centered at 4 hours, the rainfall at 

block N = 2, (2Tc), is centered at 4 hours - 1 Tc, the rainfall at block N = 3, (3Tc), is 

centered at 4 hours -2Tc, and the rainfall at at block N = 4, (4Tc), is centered at 4 hours+ 

1 Tc. The sequence continues alternating two blocks to the left and one block to the right 

(see Figure 6-2). 

As described in Section 6.2.2, the peak discharge (QN) of the hydrograph for any given 

rainfall block (N) is determined by the RM formula Q = CIA, where I = [N = the actual 

6-9 
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rainfall intensity for the rainfall block. The RA THYDRO program substitutes equation 

6-6 into the RM fonnula to determine~ yielding the following equation: 

~ = [(h(N)) (T T(N)) - Ot(N-1)) (T T(N-1))] CA I Tc (Eq. 6-7) 

Where: QN =peak discharge for rainfall block Nin cubic feet per second (cfs) 

N = number of rainfall blocks 

T T(N) =time of concentration at rainfall block Nin minutes (equal to NTc) 

Ir(N) =rainfall intensity at time of concentration T T(N) in inches per hour 

C = RM runoff coefficient 

A= area of the watershed (acres) 

To develop the hydrograph for the 6-hour design storm, a series of triangular hydrographs 

with ordinates at multiples of the given Tc are created and added to create the 

hydrograph. This hydrograph has its peak at 4 hours plus Yi of the Tc. The total volume 

under the hydrograph is equal to the following equation (equation 6-1): 

Where: VOL= volume of runoff (acre-inches) 

P6 = 6-hour rainfall (inches) 

C =runoff coefficient 

A = area of the watershed (acres) 

6-10 



2828 Broadway 
QlOO Routing Analysis 

CHAPTER 3 

MODIFIED-PULS DETENTION ROUTING 

3.1 - Rational Method Hydrographs 



DETERMINATION OF 100 YR - 6 HR RUNOFF HYDROGRAPH 

2828 BROADWAY - POST-DEV CONDITIONS 

time I (in/hr) Position Q (cfs) 

0 0 0 0.000 

5 0.154 1 0.042 

10 0.155 2 0.043 

15 0.158 3 0.043 

20 0.160 4 0.044 

25 0.163 5 0.045 

30 0.165 6 0.045 

35 0.168 7 0.046 

40 0.170 8 0.047 

45 0.174 9 0.048 

50 0.176 10 0.048 

55 0.180 11 0.049 

60 0.182 12 0.050 

65 0.187 13 0.051 

70 0.189 14 0.052 

75 0.194 15 0.053 

80 0.197 16 0.054 

85 0.202 17 0.055 

90 0.205 18 0.056 

95 0 .211 19 0.058 

100 0.215 20 0.059 

105 0.222 21 0.061 

110 0.225 22 0.062 

115 0.233 23 0.064 

120 0.238 24 0.065 

125 0.247 25 0.068 

130 0.252 26 0.069 

135 0.262 27 0.072 

140 0.268 28 0.073 

145 0.280 29 0.077 

150 0.287 30 0.079 

155 0.302 31 0.083 

160 0.310 32 0.085 

165 0.328 33 0.090 

170 0.338 34 0.093 

175 0.361 35 0.099 

180 0.374 36 0.102 

185 0.403 37 0.111 

190 0.420 38 0.115 

195 0.461 39 0.126 

200 0.485 40 0.133 

205 0.544 41 0.149 



210 0.581 42 0.159 

215 0.679 43 0.186 

220 0.744 44 0.204 

225 0.937 45 0.257 

230 1.089 46 0.299 

235 1.682 47 0.461 

240 2.404 48 0.659 

245 4.440 49 1.230 
250 1.313 50 0.360 
255 0.827 51 0.227 

260 0.625 52 0.171 

265 0.513 53 0.141 

270 0.439 54 0.120 

275 0.388 55 0.106 

280 0.349 56 0.096 

285 0.318 57 0.087 

290 0.294 58 0.081 

295 0.274 59 0.075 

300 0.257 60 0.070 

305 0.242 61 0.066 

310 0.229 62 0.063 

315 0.218 63 0.060 

320 0.208 64 0.057 

325 0.199 65 0.055 

330 0.192 66 0.053 

335 0.184 67 0.051 

340 0.178 68 0.049 

345 0.172 69 0.047 

350 0.166 70 0.046 

355 0.161 71 0.044 
360 0.157 72 0.043 



2828 Broadway 
QlOO Routing Analysis 

CHAPTER 3 

MODIFIED-PULS DETENTION ROUTING 

3.2 - Stage-Storage & Stage-Discharge Relationships 



BASIN 1 STAGE-STORAGE 

Elev (ft) Area (ft2
) Volume (ft3) 

0 200.0 0.00 
Gravel Layer 0.500 200.0 100.00 

0.501 150.0 100.18 
Soil Layer 2.000 150.0 325.03 
LID AREA 2.001 500.0 325.35 
Surface Outlet 2.50 500,0 574.85 
Bains Top 3.500 500.0 1074.85 

Volume of Voids reduction factors of 0.4 and 0.3 applied 

to area for gravel and soil layers respectively 

Volume (ac-ft) 

0.000000 
0.002296 
0.002300 
0.007462 
0.007469 
0.013197 
0.024675 



Outlet structure for Discharge of Detention Basin 1 

Low orifice: 1 " 

Number: a 
Cg-low: a.62 
Middle orifice: 1" 

number of orif: a 
Cg-middle: a .62 
invert elev: 0.75 ft 

h H/D-low H/D-mld Qlow-orlf 

(ft) - (dsl 
o.aao o.aaa o.aaa a .oaa 
a.042 0.500 o.aao 0.000 
0.083 1.oao 0.000 0.000 
0.125 1.5aa 0.000 a .oao 
0.167 2.aaa o.aaa 0.000 
0.208 2.5aa 0.000 0.000 
0.250 3.000 o.aoa 0.000 
0.292 3.50a 0.000 0.000 
a.333 4.000 0.000 0.000 
0.375 4.500 0.000 0.000 
0.417 5.oaa 0.000 o.aaa 
0.458 5.Saa 0.000 a.aao 
0.5ao 6.000 o.ooa o.oao 
0.542 6.50a o.aaa 0.000 
0.583 7.000 0.000 o.oao 
0.625 7.500 0.000 0.000 
0.667 s.aao 0.000 o.aoo 
0.708 8.Saa 0.000 o.aoo 
0.750 9.000 0.000 o.aoo 
0.792 9.500 0.500 0.000 
0.833 10.000 1.000 0.000 
0.875 10.500 1.500 0.000 
0.917 11.000 2.000 0.000 
0.958 11.500 2.50a 0.000 
1.000 12.000 3.000 o.oao 

Lower slot 
Invert: 

B 

h 
Upper slot 

Invert: 

B: 

h 
QI ow-weir 

Ids) 

a.oaa 
0.000 
0.000 
a.ooo 
0.000 
a.oaa 

0.000 
0.000 
0.000 
0.000 
0.000 
o.ooa 
0.000 
0.000 
0.000 
0.000 
o.aao 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
o.oao 
0.000 

o.aa ft 
1.0a ft 

0.167 ft 

0.00 ft 
0.00 ft 

0 167 ft 
Qtot-low Qmid-orlf 

(cfs) (ds) 

a.oaa o.oaa 
a.oaa 0.000 
0.000 0.000 
o.oaa 0.000 
o.oao 0.000 
0.000 a.aaa 

0.000 0.000 
0.000 o.aao 
o.oao 0.000 
0.000 0.000 

0.000 o.aoo 

0.000 o.aoo 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 o.aoo 
o.aoo 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.000 

Emergency Weir 

Invert: a. 750 ft 
B: 12 ft 

Qmld-welr Qtot-med Qslot-low 
(ds) (cfs) (cfs) 

o.oaa a.oaa a.ooo 
o.oaa 0.000 a.026 
0.000 0.000 0.074 
a.ooa 0.000 0.137 
a.ooa 0.000 0.211 
0.000 o.aao 0.288 
0.000 0.000 0.333 
0.000 0.000 0.372 
0.000 0.000 0.408 
0.000 0.000 0.441 
0.000 0.000 0.471 
0.000 0.000 0.500 
0.000 0.000 0.527 
0.000 0.000 0.552 
0.000 0.000 0.577 
0.000 0.000 0.600 
0.000 0.000 0.623 
a.DOD 0.000 0.645 
0.000 0.000 0.666 
0.000 0.000 0.687 
0.000 0.000 0.707 
o.aoo 0.000 0.726 
0.000 0.000 0.745 
a.ooo 0.000 0.763 
0.000 0.000 0.781 

LID 
H 

Qslot-upp 

(cfs) 
a.aoa 

0.000 
0.000 
0.000 
o.oaa 
o.ooa 
0.000 
0.000 
0.000 
0.000 
0.000 
o.ooa 
0.000 
0.000 
0.000 
0.000 
0.000 
a.ooo 
0.000 
0.000 
0.000 
0.000 
0.000 
a.ooo 
0.000 

0.00848 cfs 
2.5 ft 

Qemer Qtot 

(ds) (cfs) 

a.ooa 0.000 

0.000 a.026 
a.oaa 0.074 

0.000 0.137 

o.oaa 0.211 
o.aao 0.288 
0.000 0.333 
o.aoo 0.372 
0.000 0.408 
0.000 0.441 
a.ODO 0.471 

a.ooa 0.500 
0.000 0.527 
0.000 0.552 
o.aoo 0.577 

0.000 0.600 
0.000 0.623 
a.ODO 0.645 
0.000 0.666 
0.315 1.002 
0.893 1.600 
1.642 2.368 

2.529 3.274 
3.535 4.298 
4.647 5.428 

Total H Total Q 
(ft) (cfs) 

2.50a 0.008 
2.542 0.035 
2.583 0.083 
2.625 0.145 
2.667 0.219 
2.708 a.297 
2.750 0.341 
2.792 0.381 
2.833 0.416 
2.875 0.449 
2.917 0.479 
2.958 0.508 
3.000 0.535 
3.042 0.561 
3.083 0.585 
3.125 0.609 
3.167 0.632 
3.208 0.653 
3.250 a.675 
3.292 1.010 
3.333 1.608 
3.375 2.376 
3.417 3.282 
3.458 4.306 
3.500 5.437 
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CHAPTER 3 

MODIFIED-PULS DETENTION ROUTING 

3.3- HEC-HMS Modified-Puls Routing Results 
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HEC-HMS MODEL POC-1 

Basin Medel lPosLDev) Curnn RUil [Q.100) 

1 P0~1Tnb~O 

~ Basln1 

SI Summary Results for R6ervoir "Basin 1 n 

Project: Broadway SiiTdation Run: QlOO 
Reservoi': Basin l 

SbrtofRun: Ollan2000, 00:00 BasinModel: Post_Dev 
End of Rm: Ollan2000, 07:00 Me~ Model: Met l 
ColqJute Tme: 19May2016, 11:00:39 Control Spedfications:Control l 

Volumel.Hts: !It IN ~AC.ff 

CorqJuted ReUts - -- - -

Peak Inflow: L 2 (CFS) 
Peak Discharge: O. 7 (CFS) 
Inflow Vobne: n/a 
Discharge Vobne:n/a 

Date/rme of Peak Inflow: 01.Jan2000, 04:05 
Date/rme of Peak Disdwge:Ollan2000, 04:08 
Peak Storage: 0.0 (AC-FT) 
Peak Sevation: 3. 2 (F'T) 
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Project: Broadway 
Reservoir: Basin 1 

Simulation Run: 0100 

Start of Run: 01 Jan2000, 00:00 Basin Model: Post Dev 
End of Run: 01 Jan2000, 07:00 
Compute Time: 19May2016, 11 :00:39 

Meteorologic Model: Met 1 
Control Specifications:Control 1 

Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT) (FT) (CFS) 

01Jan2000 00:00 0.0 0.0 0.0 0.0 

01Jan2000 00:01 0.0 0.0 0.0 0.0 

01Jan2000 00:02 0.0 0.0 0.0 0.0 

01Jan2000 00:03 0.0 0.0 0.0 0.0 

01Jan2000 00:04 0.0 0.0 0.0 0.0 

01Jan2000 00:05 0.0 0.0 0.0 0.0 

01Jan2000 00:06 0.0 0.0 0.0 0.0 

01Jan2000 00:07 0.0 0.0 0.1 0.0 

01Jan2000 00:08 0.0 0.0 0.1 0.0 

01Jan2000 00:09 0.0 0.0 0.1 0.0 

01Jan2000 00:10 0.0 0.0 0.1 0.0 

01Jan2000 00:11 0.0 0.0 0.1 0.0 

01Jan2000 00:12 0.0 0.0 0.1 0.0 

01Jan2000 00:13 0.0 0.0 0.1 0.0 

01Jan2000 00:14 0.0 0.0 0.1 0.0 

01Jan2000 00:15 0.0 0.0 0.1 0.0 

01Jan2000 00:16 0.0 0.0 0.2 0.0 

01Jan2000 00:17 0.0 0.0 0.2 0.0 

01Jan2000 00:18 0.0 0.0 0.2 0.0 

01Jan2000 00:19 0.0 0.0 0.2 0.0 

01Jan2000 00:20 0.0 0.0 0.2 0.0 

01Jan2000 00:21 0.0 0.0 0.2 0.0 

01Jan2000 00:22 0.0 0.0 0.2 0.0 

01Jan2000 00:23 0.0 0.0 0.2 0.0 

01Jan2000 00:24 0.0 0.0 0.2 0.0 

01Jan2000 00:25 0.0 0.0 0.3 0.0 
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Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT) (FT) (CFS) 

01Jan2000 00:26 0.0 0.0 0.3 0.0 

01Jan2000 00:27 0.0 0.0 0.3 0.0 

01Jan2000 00:28 0.0 0.0 0.3 0.0 

01Jan2000 00:29 0.0 0.0 0.3 0.0 

01Jan2000 00:30 0.0 0.0 0.3 0.0 

01Jan2000 00:31 0.0 0.0 0.3 0.0 

01Jan2000 00:32 0.0 0.0 0.3 0.0 

01Jan2000 00:33 0.0 0.0 0.3 0.0 

01Jan2000 00:34 0.0 0.0 0.3 0.0 

01Jan2000 00:35 0.0 0.0 0.3 0.0 

01Jan2000 00:36 0.0 0.0 0.4 0.0 

01Jan2000 00:37 0.0 0.0 0.4 0.0 

01Jan2000 00:38 0.0 0.0 0.4 0.0 

01Jan2000 00:39 0.0 0.0 0.4 0.0 

01Jan2000 00:40 0.0 0.0 0.4 0.0 

01Jan2000 00:41 0.0 0.0 0.4 0.0 

01Jan2000 00:42 0.0 0.0 0.4 0.0 

01Jan2000 00:43 0.0 0.0 0.4 0.0 

01Jan2000 00:44 0.0 0.0 0.4 0.0 

01Jan2000 00:45 0.0 0.0 0.4 0.0 

01Jan2000 00:46 0.0 0.0 0.5 0.0 

01Jan2000 00:47 0.0 0.0 0.5 0.0 

01Jan2000 00:48 0.0 0.0 0.5 0.0 

01Jan2000 00:49 0.0 0.0 0.5 0.0 

01Jan2000 00:50 0.0 0.0 0.5 0.0 

01Jan2000 00:51 0.0 0.0 0.5 0.0 

01Jan2000 00:52 0.0 0.0 0.5 0.0 

01Jan2000 00:53 0.0 0.0 0.5 0.0 

01Jan2000 00:54 0.0 0.0 0.5 0.0 

01Jan2000 00:55 0.0 0.0 0.5 0.0 

01Jan2000 00:56 0.0 0.0 0.6 0.0 
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Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT) (FT) (CFS) 

01Jan2000 00:57 0.0 0.0 0.6 0.0 

01Jan2000 00:58 0.0 0.0 0.6 0.0 

01Jan2000 00:59 0.0 0.0 0.6 0.0 

01Jan2000 01 :00 0.0 0.0 0.6 0.0 

01Jan2000 01 :01 0.0 0.0 0.6 0.0 

01Jan2000 01:02 0.0 0.0 0.6 0.0 

01Jan2000 01:03 0.1 0.0 0.6 0.0 

01Jan2000 01:04 0.1 0.0 0.6 0.0 

01Jan2000 01:05 0.1 0.0 0.7 0.0 

01Jan2000 01:06 0.1 0.0 0.7 0.0 

01Jan2000 01 :07 0.1 0.0 0.7 0.0 

01Jan2000 01:08 0.1 0.0 0.7 0.0 

01Jan2000 01:09 0.1 0.0 0.7 0.0 

01Jan2000 01 :10 0.1 0.0 0.7 0.0 

01Jan2000 01 :11 0.1 0.0 0.7 0.0 

01Jan2000 01 :12 0.1 0.0 0.7 0.0 

01Jan2000 01 :13 0.1 0.0 0.7 0.0 

01Jan2000 01 :14 0.1 0.0 0.8 0.0 

01Jan2000 01 :15 0.1 0.0 0.8 0.0 

01Jan2000 01 :16 0.1 0.0 0.8 0.0 

01Jan2000 01 :17 0.1 0.0 0.8 0.0 

01Jan2000 01 :18 0.1 0.0 0.8 0.0 

01Jan2000 01 :19 0.1 0.0 0.8 0.0 

01Jan2000 01:20 0.1 0.0 0.8 0.0 

01Jan2000 01 :21 0.1 0.0 0.8 0.0 

01Jan2000 01 :22 0.1 0.0 0.8 0.0 

01Jan2000 01 :23 0.1 0.0 0.9 0.0 

01Jan2000 01:24 0.1 0.0 0.9 0.0 

01Jan2000 01:25 0.1 0.0 0.9 0.0 

01Jan2000 01:26 0.1 0.0 0.9 0.0 

01Jan2000 01:27 0.1 0.0 0.9 0.0 
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Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT) (FT) (CFS) 

01Jan2000 01:28 0.1 0.0 0.9 0.0 

01Jan2000 01:29 0.1 0.0 0.9 0.0 

01Jan2000 01:30 0.1 0.0 0.9 0.0 

01Jan2000 01 :31 0.1 0.0 1.0 0.0 

01Jan2000 01:32 0.1 0.0 1.0 0.0 

01Jan2000 01 :33 0.1 0.0 1.0 0.0 

01Jan2000 01:34 0.1 0.0 1.0 0.0 

01Jan2000 01:35 0.1 0.0 1.0 0.0 

01Jan2000 01 :36 0.1 0.0 1.0 0.0 

01Jan2000 01 :37 0.1 0.0 1.0 0.0 

01Jan2000 01:38 0.1 0.0 1.0 0.0 

01Jan2000 01:39 0.1 0.0 1.1 0.0 

01Jan2000 01 :40 0.1 0.0 1.1 0.0 

01Jan2000 01 :41 0.1 0.0 1.1 0.0 

01Jan2000 01 :42 0.1 0.0 1.1 0.0 

01Jan2000 01 :43 0.1 0.0 1.1 0.0 

01Jan2000 01 :44 0.1 0.0 1.1 0.0 

01Jan2000 01:45 0.1 0.0 1.1 0.0 

01Jan2000 01:46 0.1 0.0 1.2 0.0 

01Jan2000 01 :47 0.1 0.0 1.2 0.0 

01Jan2000 01 :48 0.1 0.0 1.2 0.0 

01Jan2000 01:49 0.1 0.0 1.2 0.0 

01Jan2000 01:50 0.1 0.0 1.2 0.0 

01Jan2000 01 :51 0.1 0.0 1.2 0.0 

01Jan2000 01:52 0.1 0.0 1.2 0.0 

01Jan2000 01:53 0.1 0.0 1.2 0.0 

01Jan2000 01:54 0.1 0.0 1.3 0.0 

01Jan2000 01:55 0.1 0.0 1.3 0.0 

01Jan2000 01:56 0.1 0.0 1.3 0.0 

01Jan2000 01 :57 0.1 0.0 1.3 0.0 

01Jan2000 01 :58 0.1 0.0 1.3 0.0 
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Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT) (FT) (CFS) 

01Jan2000 01:59 0.1 0.0 1.3 0.0 

01Jan2000 02:00 0.1 0.0 1.3 0.0 

01Jan2000 02:01 0.1 0.0 1.4 0.0 

01Jan2000 02:02 0.1 0.0 1.4 0.0 

01Jan2000 02:03 0.1 0.0 1.4 0.0 

01Jan2000 02:04 0.1 0.0 1.4 0.0 

01Jan2000 02:05 0.1 0.0 1.4 0.0 

01Jan2000 02:06 0.1 0.0 1.4 0.0 

01Jan2000 02:07 0.1 0.0 1.5 0.0 
01Jan2000 02:08 0.1 0.0 1.5 0.0 

01Jan2000 02:09 0.1 0.0 1.5 0.0 

01Jan2000 02:10 0.1 0.0 1.5 0.0 

01Jan2000 02:11 0.1 0.0 1.5 0.0 

01Jan2000 02:12 0.1 0.0 1.5 0.0 

01Jan2000 02:13 0.1 0.0 1.5 0.0 

01Jan2000 02:14 0.1 0.0 1.6 0.0 

01Jan2000 02:15 0.1 0.0 1.6 0.0 

01Jan2000 02:16 0.1 0.0 1.6 0.0 

01Jan2000 02:17 0.1 0.0 1.6 0.0 

01Jan2000 02:18 0.1 0.0 1.6 0.0 

01Jan2000 02:19 0.1 0.0 1.6 0.0 

01Jan2000 02:20 0.1 0.0 1.7 0.0 

01Jan2000 02:21 0.1 0.0 1.7 0.0 

01Jan2000 02:22 0.1 0.0 1.7 0.0 

01Jan2000 02:23 0.1 0.0 1.7 0.0 

01Jan2000 02:24 0.1 0.0 1.7 0.0 

01Jan2000 02:25 0.1 0.0 1.7 0.0 

01Jan2000 02:26 0.1 0.0 1.8 0.0 

01Jan2000 02:27 0.1 0.0 1.8 0.0 

01Jan2000 02:28 0.1 0.0 1.8 0.0 

01Jan2000 02:29 0.1 0.0 1.8 0.0 
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Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT) (FT) (CFS) 

01Jan2000 02:30 0.1 0.0 1.8 0.0 

01Jan2000 02:31 0.1 0.0 1.9 0.0 

01Jan2000 02:32 0.1 0.0 1.9 0.0 

01Jan2000 02:33 0.1 0.0 1.9 0.0 

01Jan2000 02:34 0.1 0.0 1.9 0.0 

01Jan2000 02:35 0.1 0.0 1.9 0.0 

01Jan2000 02:36 0.1 0.0 1.9 0.0 

01Jan2000 02:37 0.1 0.0 2.0 0.0 

01Jan2000 02:38 0.1 0.0 2.0 0.0 

01Jan2000 02:39 0.1 0.0 2.0 0.0 

01Jan2000 02:40 0.1 0.0 2.0 0.0 

01Jan2000 02:41 0.1 0.0 2.0 0.0 

01Jan2000 02:42 0.1 0.0 2.1 0.0 

01Jan2000 02:43 0.1 0.0 2.1 0.0 

01Jan2000 02:44 0.1 0.0 2.1 0.0 

01Jan2000 02:45 0.1 0.0 2.1 0.0 

01Jan2000 02:46 0.1 0.0 2.1 0.0 

01Jan2000 02:47 0.1 0.0 2.2 0.0 

01Jan2000 02:48 0.1 0.0 2.2 0.0 

01Jan2000 02:49 0.1 0.0 2.2 0.0 

01Jan2000 02:50 0.1 0.0 2.2 0.0 

01Jan2000 02:51 0.1 0.0 2.3 0.0 

01Jan2000 02:52 0.1 0.0 2.3 0.0 

01Jan2000 02:53 0.1 0.0 2.3 0.0 

01Jan2000 02:54 0.1 0.0 2.3 0.0 

01Jan2000 02:55 0.1 0.0 2.3 0.0 

01Jan2000 02:56 0.1 0.0 2.4 0.0 

01Jan2000 02:57 0.1 0.0 2.4 0.0 

01Jan2000 02:58 0.1 0.0 2.4 0.0 

01Jan2000 02:59 0.1 0.0 2.4 0.0 

01Jan2000 03:00 0.1 0.0 2.5 0.0 
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Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT} (FT) (CFS) 

01Jan2000 03:01 0.1 0.0 2.5 0.0 

01Jan2000 03:02 0.1 0.0 2.5 0.0 

01Jan2000 03:03 0.1 0.0 2.5 0.0 

01Jan2000 03:04 0.1 0.0 2.5 0.0 

01Jan2000 03:05 0.1 0.0 2.5 0.0 

01Jan2000 03:06 0.1 0.0 2.5 0.0 

01Jan2000 03:07 0.1 0.0 2.6 0.0 

01Jan2000 03:08 0.1 0.0 2.6 0.1 

01Jan2000 03:09 0.1 0.0 2.6 0.1 

01Jan2000 03:10 0.1 0.0 2.6 0.1 

01Jan2000 03:11 0.1 0.0 2.6 0.1 

01Jan2000 03:12 0.1 0.0 2.6 0.1 

01Jan2000 03:13 0.1 0.0 2.6 0.1 

01Jan2000 03:14 0.1 0.0 2.6 0.1 

01Jan2000 03:15 0.1 0.0 2.6 0.1 

01Jan2000 03:16 0.1 0.0 2.6 0.1 

01Jan2000 03:17 0.1 0.0 2.6 0.1 

01Jan2000 03:18 0.1 0.0 2.6 0.1 

01Jan2000 03:19 0.1 0.0 2.6 0.1 

01Jan2000 03:20 0.1 0.0 2.6 0.1 

01Jan2000 03:21 0.1 0.0 2.6 0.1 

01Jan2000 03:22 0.1 0.0 2.6 0.1 

01Jan2000 03:23 0.1 0.0 2.6 0.1 

01Jan2000 03:24 0.1 0.0 2.6 0.1 

01Jan2000 03:25 0.1 0.0 2.6 0.1 

01Jan2000 03:26 0.2 0.0 2.6 0.1 

01Jan2000 03:27 0.2 0.0 2.6 0.1 

01Jan2000 03:28 0.2 0.0 2.6 0.1 

01Jan2000 03:29 0.2 0.0 2.6 0.1 

01Jan2000 03:30 0.2 0.0 2.6 0.1 

01Jan2000 03:31 0.2 0.0 2.6 0.1 
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Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT) (FT) (CFS) 

01Jan2000 03:32 0.2 0.0 2.6 0.2 

01Jan2000 03:33 0.2 0.0 2.6 0.2 

01Jan2000 03:34 0.2 0.0 2.6 0.2 

01Jan2000 03:35 0.2 0.0 2.6 0.2 

01Jan2000 03:36 0.2 0.0 2.6 0.2 

01Jan2000 03:37 0.2 0.0 2.6 0.2 

01Jan2000 03:38 0.2 0.0 2.6 0.2 

01Jan2000 03:39 0.2 0.0 2.6 0.2 

01Jan2000 03:40 0.2 0.0 2.7 0.2 

01Jan2000 03:41 0.2 0.0 2.7 0.2 

01Jan2000 03:42 0.2 0.0 2.7 0.2 

01Jan2000 03:43 0.2 0.0 2.7 0.2 

01Jan2000 03:44 0.2 0.0 2.7 0.2 

01Jan2000 03:45 0.3 0.0 2.7 0.2 

01Jan2000 03:46 0.3 0.0 2.7 0.2 

01Jan2000 03:47 0.3 0.0 2.7 0.2 

01Jan2000 03:48 0.3 0.0 2.7 0.2 

01Jan2000 03:49 0.3 0.0 2.7 0.3 

01Jan2000 03:50 0.3 0.0 2.7 0.3 

01Jan2000 03:51 0.3 0.0 2.7 0.3 

01Jan2000 03:52 0.4 0.0 2.7 0.3 

01Jan2000 03:53 0.4 0.0 2.7 0.3 

01Jan2000 03:54 0.4 0.0 2.7 0.3 

01Jan2000 03:55 0.5 0.0 2.7 0.3 

01Jan2000 03:56 0.5 0.0 2.8 0.3 

01Jan2000 03:57 0.5 0.0 2.8 0.4 

01Jan2000 03:58 0.6 0.0 2.8 0.4 

01Jan2000 03:59 0.6 0.0 2.8 0.4 

01Jan2000 04:00 0.7 0.0 2.9 0.4 

01Jan2000 04:01 0.8 0.0 2.9 0.5 

01Jan2000 04:02 0.9 0.0 2.9 0.5 
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Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT) (FT) (CFS) 

01Jan2000 04:03 1.0 0.0 3.0 0.5 

01Jan2000 04:04 1.1 0.0 3.0 0.6 

01Jan2000 04:05 1.2 0.0 3.1 0.6 

01Jan2000 04:06 1.1 0.0 3.2 0.6 

01Jan2000 04:07 0.9 0.0 3.2 0.7 

01Jan2000 04:08 0.7 0.0 3.2 0.7 

01Jan2000 04:09 0.5 0.0 3.2 0.7 

01Jan2000 04:10 0.4 0.0 3.2 0.6 

01Jan2000 04:11 0.3 0.0 3.2 0.6 

01Jan2000 04:12 0.3 0.0 3.1 0.6 

01Jan2000 04:13 0.3 0.0 3.1 0.6 

01Jan2000 04:14 0.3 0.0 3.1 0.6 

01Jan2000 04:15 0.2 0.0 3.0 0.5 

01Jan2000 04:16 0.2 0.0 3.0 0.5 

01Jan2000 04:17 0.2 0.0 2.9 0.5 

01Jan2000 04:18 0.2 0.0 2.9 0.5 

01Jan2000 04:19 0.2 0.0 2.9 0.4 

01Jan2000 04:20 0.2 0.0 2.8 0.4 

01Jan2000 04:21 0.2 0.0 2.8 0.4 

01Jan2000 04:22 0.2 0.0 2.8 0.4 

01Jan2000 04:23 0.2 0.0 2.8 0.4 

01Jan2000 04:24 0.1 0.0 2.7 0.3 

01Jan2000 04:25 0.1 0.0 2.7 0.3 

01Jan2000 04:26 0.1 0.0 2.7 0.3 

01Jan2000 04:27 0.1 0.0 2.7 0.3 

01Jan2000 04:28 0.1 0.0 2.7 0.2 

01Jan2000 04:29 0.1 0.0 2.7 0.2 

01Jan2000 04:30 0.1 0.0 2.7 0.2 

01Jan2000 04:31 0.1 0.0 2.6 0.2 

01Jan2000 04:32 0.1 0.0 2.6 0.2 

01Jan2000 04:33 0.1 0.0 2.6 0.2 
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Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT) (FT) (CFS) 

01Jan2000 04:34 0.1 0.0 2.6 0.1 

01Jan2000 04:35 0.1 0.0 2.6 0.1 

01Jan2000 04:36 0.1 0.0 2.6 0.1 

01Jan2000 04:37 0.1 0.0 2.6 0.1 

01Jan2000 04:38 0.1 0.0 2.6 0.1 

01Jan2000 04:39 0.1 0.0 2.6 0.1 

01Jan2000 04:40 0.1 0.0 2.6 0.1 

01Jan2000 04:41 0.1 0.0 2.6 0.1 

01Jan2000 04:42 0.1 0.0 2.6 0.1 

01Jan2000 04:43 0.1 0.0 2.6 0.1 

01Jan2000 04:44 0.1 0.0 2.6 0.1 

01Jan2000 04:45 0.1 0.0 2.6 0.1 

01Jan2000 04:46 0.1 0.0 2.6 0.1 

01Jan2000 04:47 0.1 0.0 2.6 0.1 

01Jan2000 04:48 0.1 0.0 2.6 0.1 

01Jan2000 04:49 0.1 0.0 2.6 0.1 

01Jan2000 04:50 0.1 0.0 2.6 0.1 

01Jan2000 04:51 0.1 0.0 2.6 0.1 

01Jan2000 04:52 0.1 0.0 2.6 0.1 

01Jan2000 04:53 0.1 0.0 2.6 0.1 

01Jan2000 04:54 0.1 0.0 2.6 0.1 

01Jan2000 04:55 0.1 0.0 2.6 0.1 

01Jan2000 04:56 0.1 0.0 2.6 0.1 

01Jan2000 04:57 0.1 0.0 2.6 0.1 

01Jan2000 04:58 0.1 0.0 2.6 0.1 

01Jan2000 04:59 0.1 0.0 2.6 0.1 

01Jan2000 05:00 0.1 0.0 2.6 0.1 

01Jan2000 05:01 0.1 0.0 2.6 0.1 

01Jan2000 05:02 0.1 0.0 2.6 0.1 

01Jan2000 05:03 0.1 0.0 2.6 0.1 

01Jan2000 05:04 0.1 0.0 2.6 0.1 
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Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT) (FT) (CFS) 

01Jan2000 05:05 0.1 0.0 2.6 0.1 

01Jan2000 05:06 0.1 0.0 2.6 0.1 

01Jan2000 05:07 0.1 0.0 2.6 0.1 

01Jan2000 05:08 0.1 0.0 2.6 0.1 

01Jan2000 05:09 0.1 0.0 2.6 0.1 

01Jan2000 05:10 0.1 0.0 2.6 0.1 

01Jan2000 05:11 0.1 0.0 2.6 0.1 

01Jan2000 05:12 0.1 0.0 2.6 0.1 

01Jan2000 05:13 0.1 0.0 2.6 0.1 

01Jan2000 05:14 0.1 0.0 2.6 0.1 

01Jan2000 05:15 0.1 0.0 2.6 0.1 

01Jan2000 05:16 0.1 0.0 2.6 0.1 

01Jan2000 05:17 0.1 0.0 2.6 0.1 

01Jan2000 05:18 0.1 0.0 2.6 0.1 

01Jan2000 05:19 0.1 0.0 2.6 0.1 

01Jan2000 05:20 0.1 0.0 2.6 0.1 

01Jan2000 05:21 0.1 0.0 2.6 0.1 

01Jan2000 05:22 0.1 0.0 2.6 0.1 

01Jan2000 05:23 0.1 0.0 2.6 0.1 

01Jan2000 05:24 0.1 0.0 2.6 0.1 

01Jan2000 05:25 0.1 0.0 2.6 0.1 

01Jan2000 05:26 0.1 0.0 2.6 0.1 

01Jan2000 05:27 0.1 0.0 2.6 0.1 

01Jan2000 05:28 0.1 0.0 2.6 0.1 

01Jan2000 05:29 0.1 0.0 2.6 0.1 

01Jan2000 05:30 0.1 0.0 2.6 0.1 

01Jan2000 05:31 0.1 0.0 2.6 0.1 

01Jan2000 05:32 0.1 0.0 2.6 0.1 

01Jan2000 05:33 0.1 0.0 2.6 0.1 

01Jan2000 05:34 0.1 0.0 2.6 0.1 

01Jan2000 05:35 0.1 0.0 2.6 0.1 
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Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT) (FT) (CFS) 

01Jan2000 05:36 0.0 0.0 2.6 0.1 

01Jan2000 05:37 0.0 0.0 2.6 0.1 

01Jan2000 05:38 0.0 0.0 2.6 0.1 

01Jan2000 05:39 0.0 0.0 2.6 0.1 

01Jan2000 05:40 0.0 0.0 2.6 0.1 

01Jan2000 05:41 0.0 0.0 2.6 0.1 

01Jan2000 05:42 0.0 0.0 2.6 0.1 

01Jan2000 05:43 0.0 0.0 2.6 0.1 

01Jan2000 05:44 0.0 0.0 2.6 0.1 

01Jan2000 05:45 0.0 0.0 2.6 0.0 

01Jan2000 05:46 0.0 0.0 2.6 0.0 

01Jan2000 05:47 0.0 0.0 2.6 0.0 

01Jan2000 05:48 0.0 0.0 2.6 0.0 

01Jan2000 05:49 0.0 0.0 2.6 0.0 

01Jan2000 05:50 0.0 0.0 2.6 0.0 

01Jan2000 05:51 0.0 0.0 2.6 0.0 

01Jan2000 05:52 0.0 0.0 2.6 0.0 

01Jan2000 05:53 0.0 0.0 2.6 0.0 

01Jan2000 05:54 0.0 0.0 2.6 0.0 

01Jan2000 05:55 0.0 0.0 2.6 0.0 

01Jan2000 05:56 0.0 0.0 2.6 0.0 

01Jan2000 05:57 0.0 0.0 2.6 0.0 

01Jan2000 05:58 0.0 0.0 2.6 0.0 

01Jan2000 05:59 0.0 0.0 2.6 0.0 

01Jan2000 06:00 0.0 0.0 2.6 0.0 

01Jan2000 06:01 0.0 0.0 2.6 0.0 

01Jan2000 06:02 0.0 0.0 2.6 0.0 

01Jan2000 06:03 0.0 0.0 2.6 0.0 

01Jan2000 06:04 0.0 0.0 2.5 0.0 

01Jan2000 06:05 0.0 0.0 2.5 0.0 

01Jan2000 06:06 0.0 0.0 2.5 0.0 
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Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT) (FT) (CFS) 

01Jan2000 06:07 0.0 0.0 2.5 0.0 

01Jan2000 06:08 0.0 0.0 2.5 0.0 

01Jan2000 06:09 0.0 0.0 2.5 0.0 

01Jan2000 06:10 0.0 0.0 2.5 0.0 

01Jan2000 06:11 0.0 0.0 2.5 0.0 

01Jan2000 06:12 0.0 0.0 2.5 0.0 

01Jan2000 06:13 0.0 0.0 2.5 0.0 

01Jan2000 06:14 0.0 0.0 2.5 0.0 

01Jan2000 06:15 0.0 0.0 2.5 0.0 

01Jan2000 06:16 0.0 0.0 2.5 0.0 

01Jan2000 06:17 0.0 0.0 2.5 0.0 

01Jan2000 06:18 0.0 0.0 2.5 0.0 

01Jan2000 06:19 0.0 0.0 2.5 0.0 

01Jan2000 06:20 0.0 0.0 2.5 0.0 

01Jan2000 06:21 0.0 0.0 2.5 0.0 

01Jan2000 06:22 0.0 0.0 2.5 0.0 

01Jan2000 06:23 0.0 0.0 2.5 0.0 

01Jan2000 06:24 0.0 0.0 2.5 0.0 

01Jan2000 06:25 0.0 0.0 2.5 0.0 

01Jan2000 06:26 0.0 0.0 2.5 0.0 

01Jan2000 06:27 0.0 0.0 2.5 0.0 

01Jan2000 06:28 0.0 0.0 2.5 0.0 

01Jan2000 06:29 0.0 0.0 2.5 0.0 

01Jan2000 06:30 0.0 0.0 2.5 0.0 

01Jan2000 06:31 0.0 0.0 2.5 0.0 

01Jan2000 06:32 0.0 0.0 2.5 0.0 

01Jan2000 06:33 0.0 0.0 2.5 0.0 

01Jan2000 06:34 0.0 0.0 2.5 0.0 

01Jan2000 06:35 0.0 0.0 2.5 0.0 

01Jan2000 06:36 0.0 0.0 2.5 0.0 

01Jan2000 06:37 0.0 0.0 2.5 0.0 
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Date Time Inflow Storage Elevation Outflow 
(CFS) (AC-FT) (FT) (CFS) 

01Jan2000 06:38 0.0 0.0 2.5 0.0 

01Jan2000 06:39 0.0 0.0 2.5 0.0 

01Jan2000 06:40 0.0 0.0 2.5 0.0 

01Jan2000 06:41 0.0 0.0 2.5 0.0 

01Jan2000 06:42 0.0 0.0 2.5 0.0 

01Jan2000 06:43 0.0 0.0 2.5 0.0 

01Jan2000 06:44 0.0 0.0 2.5 0.0 

01Jan2000 06:45 0.0 0.0 2.5 0.0 

01Jan2000 06:46 0.0 0.0 2.5 0.0 

01Jan2000 06:47 0.0 0.0 2.5 0.0 

01Jan2000 06:48 0.0 0.0 2.4 0.0 

01Jan2000 06:49 0.0 0.0 2.4 0.0 

01Jan2000 06:50 0.0 0.0 2.4 0.0 

01Jan2000 06:51 0.0 0.0 2.4 0.0 

01Jan2000 06:52 0.0 0.0 2.4 0.0 

01Jan2000 06:53 0.0 0.0 2.4 0.0 

01Jan2000 06:54 0.0 0.0 2.4 0.0 

01Jan2000 06:55 0.0 0.0 2.4 0.0 

01Jan2000 06:56 0.0 0.0 2.4 0.0 

01Jan2000 06:57 0.0 0.0 2.4 0.0 

01Jan2000 06:58 0.0 0.0 2.4 0.0 

01Jan2000 06:59 0.0 0.0 2.4 0.0 

01Jan2000 07:00 0.0 0.0 2.4 0.0 
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Drawdown Calculations for BMP 1 

Total Surface Drawdown Time: 

Total Surface Drawdown Time: 

Surface Depth 
Volume (cfs) 

(ft) 

1.50 750 

1.42 708 

1.33 667 

1.25 625 

1.17 583 

1.08 542 

1.00 500 
0.92 458 

0.83 417 

0.75 375 

0.67 333 
0.58 292 

0.50 250 

0.42 208 
0.33 167 

0.25 125 

0.17 83 

0.08 42 
0.00 0 

Q-disch. (cfs) 

5.444 

3.288 

1.614 

0.679 

0.636 

0.589 

0.539 
0.484 

0.420 

0.346 

0.223 

0.087 

0.013 

0.013 
0.013 

0.013 

0.013 

0.013 
0.013 

6.03 hours 
362 minutes 

~T (hr) Total Time (hr) 

0.0000 0.0 

0.0027 0.0 

0.0047 0.0 

0.0101 0.0 

0.0176 0.0 

0.0189 0.1 

0.0205 0.1 
0.0226 0.1 

0.0256 0.1 

0.0302 0.2 

0.0407 0.2 
0.0745 0.3 

0.2322 0.5 

0.9215 1.4 
0.9215 2.3 

0.9215 3.3 

0.9215 4.2 

0.9215 5.1 
0.9215 6.0 

Total Time 

(min) 

0 

0 

0 

1 

2 

3 

4 
6 

7 

9 

12 
16 

30 

85 
141 

196 
251 

306 
362 



6. TABLES AND CHARTS 



El"llst F. Brater and. Horace Wiiiiams King 

Table 7-14. \'nlue~ of I\' for Circular Chnnnt'ls in tlw Formuhi 
j 

K' Q = - d~~~I'.: 
n 

D ,.,., depth of w&ter. d -= di:w1d-t'r of channel 

.. uT--·~-----
d I .oo .01 .o 2 

' .0 .00007 .000 31 ,, .. 
!12 

.l .009G7 .0118 .OH 
' .2 .~.0() .0448 .04 
.3 .0907 .09fifi .10 
·" .1561 .1033 .17 

.5 

.6 

.7 

.8 

.9 

LO 

.232 

.3ll 

.388 

. .fsj 

.49-l 

.463 

• •• 

.239 

.319 

.'395 

. .f.58 
,,96 
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e . 

27 
05 

.24 i 
3·> ... 7 

.40 •) .. 

.46 3 

.~9 7 

.03 .04 
.,,. _____ 

.00074'.00138 

.0Hi7 .OIH5 

.0537 .058!) 

. 108U . J 153 

. ) 770 .185-1. 

.25.5 .2Ci3 

.335 .343 

.40H .HG 
, ... 08 .473 
.498 A98 
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-. .. -~-..r..---,..~-. .---

.05 .OG .07 I .os .09 

--
.00222 .Q0328 .00-&55 .OOC.04 · .0077 5 
.0225 ,{)257 .02Ul .0327 .03Hfi 
.0634 .008G .0738 .07H3 .0849 
' ) 218 .1284 .1352 .1420 .14HO 
.1929 .2005 .2082 .21GO .2238 

.271 .279 .287 .295 .303 

.350 .358 .3fi(j .373 .380 

.422 .429 .435 .441 .447 

.477 .481 .-485 .488 .491 

.498 .496·•1• ,,9-i .489 ,f83 
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Averaae Values of Rouahness Coefficient ·(Mannina's n) 

Type of Waterway 

1. Closed Conduits (1) 
) 

Steel (not lined) 
Cast lron 
Aluminum 
Corru1ated Metal (not lined) 
Corruaated Metal (2) (smooth asphalt quarterlinina) 
Corru1ated Metal (2) (saooth uphalt half linin1) 
Corruaated Metal (smoo'th aaphalt full linina) 
Concrete RCP 
Clay (sew.er) 
Asbestos Ceaent~ Pv'­
Drfin Tile (terra cotta) 
Cast-in-place Pipe 
Reinforced Concr~te Box 

2. Open Channels (l) 

a. Unlined 
Clay Loam 
Sand 

b. Revetted 
Gt"avel 
Rock 
Pipe· and Wire 
S&cked Concrete 

c. Lined , 
Coif rete (poured) 
Air~ B~ovn Mortar (3) 
Asphaltic Concrete or Bituminous Plant Mi~ 

d. Ve~tated (S) 
Grass lined, •aintained 
Gra11 and Weeds 
Grass lined with concrete low flow chann~l 

s. Pavement and Guners (1) 

Concrete 
Bi tuainous. _(p~ant-•ixed) 

Rouahness 
Coefficient' (n) 

O.OlS 
0.015 

.021 
0.024 
0.021 
0.018 
0 .012. 
0.012 
0.013 
0.011 
0 .015 
O.OlS 
0 .014 

0.023 
0.020 

0. 050 
0.040 
0 .025 
0 .025 

o.-oi4 
0.016 
0.018 

.oss 

.045 

.032 

0.015 
0.016 



' \ 

Type of Waterway 
Roughness 

Coe ff I c i ent ( r) 

4. Depressed Medians (lO:l slopes(!) 

Earth (without growth) 
Earth (with growth) 

1 iGrave1 

5. Natural Streams(4) 

a . Minor st reams (surface width at flood stage< TOO ft) 
(1) Fairly regular section 

(a) Some grass and weeds , l ittle or no brush 
(b) Dense growth o f weed5, depth of flow 

materially gre ter than weed height 
( c) Som . weeds, 1 r gh t brush on banks 
(d ) Some weeds, heavy brush on banks 
(e) For trees wi thi n channe1 wit h branches 

submerg~d at high $tag , increas all 
above values by 0 . 01 5 

(?) Irregu l ar se-:::tlon, with pools, sl i ght charine l 
meander 
Channels (a) to { ) above, increase all 
values by 0 , 0!5 

'3~ Mountain streams ; no vegetation in channel, 
banks U!l.ual ly ste!!eip, rees and brush a long 
banks submerged at hf gh stage 
() aottom, 9ravel, ecbb l es ono ' ew boulder ~ 
(b) aottom, cobbles with iarg" bould~r -

b, rlood plains (adjacent to natu ral str~ams) 
(I) Pasture , no brush 

(a ) Short grass 
(b) High grass 

(2) Cult Iva ed . areas 
(a) No crop 
(b) Mat ure row c rops 
(c) Mature field crops 

(3) Heavy weeds, scattered brusn 
(4) Light brush a nd trees 
(5) Medium to dense brush 
(6) Dense wil l ows 
(7) Clear ed land with tre~ stumps , 00-1 50 pet ocre 
(R) Heavy stand of timb~r. 1 lttl~ unde19rowth 

(a) F1ood deoth below branche.s 
(b) Flood depth reaches branches 

o.ol+O 
0.050 
o.oss 

o.o~o 

0 , (140 
0.040 
o. 060 

0. 050 
0. 060 

o. 030 
0,040 

0,040 
0.040 
0.050 
0.050 
0.060 
0.090 
0.170 
0.060 

0. 110 
0 . 140 

APPENDIX XV! B 



~
:~i . 

.... . 
.. ·.,.~ . - it,;-~· 

~
\~-· . 
. •' 

: -=~ .... ~ . 
I ,,_ . 
~: 

. i 'I 1.1 

£LEV. FACTOR 

0-1,00 lOO 

000-1000 I. Z' 

l000-•.000 14Z 

'4 ooo-:moo 1.60 

'000-6000 1.70 

DE!ERT 1.25 

To obluin corttct lnltnellr, 

lftultiply lnttiuiiy on chorl 
00 

'-"" ' ' factor for '''''" 

oloa11on. 

z 
-t 
"1 

n ~ 

0 (/) 

c -t z -< -t n I 
-< - c 

0 :0 0 
0 ~1< c 
.,, lf'l ;u 

(/) ~ 
(/) -f 
~ 

0 z z 
)> 

0 I 
"1J l'T1 .,, . 
"1J Gl :u 
J'11 0 ri1 
z 0 
u c - Pl 
"V' 

::u ,,. 
-z ..,... 
}> 
r 
r 

-0 
C> w 
0 

z 0:: 
<t :J 
(l)Q 
..._ J: 

ro: 
t-w 

z 

- 0. 1.0 
en o.9 
z 08 en . w 
f- ~ 0 . 1 

z 'i. 0.6 

05 

0 . 4 

0. ' 

0 .2 

~ 

10 MINUTESOURATl.ON 
20 ]0 40 'O I 

10 20 lO 10 ~O t 

MINUTES 

DURATION 

' . -. ... - . , 

,,, 

. 
4 5 87891 

1:1 =-" [_ •. . 
I·-

.s .. 3 6 7 8 CJ 10 

HOURS 



l/RB/?A/ /?RE/?S Oi/ERL/1N£> TIME(}/"" ,FLt7W CURVES 

~~ I 

~ · 
~b/.Jl,;t i r1 \j -

Ercmple ' 

I 

I 

~ , 
• I , J , , , 

J . I / 

I I/ f :,r 
r , , 

or , r "" .. 
r "" ,, 

I ,f ~ r " . " ,, .,-
r 

FL -y 
, _ 

, - ,,. _,, 
~ v - r .,. - - ' I -/ ,, 

v -, -
~ 

_._. y _,.., .... ,,.. _, ..... 
,I r -_,, .... _,, v "" ..... ,, 

"" -~ ,, -"':... - ! 

-- -.... ,..- ~ 

I - -;. -_,, 
..... 

""""" 
v'"'..;. 

I ,,.. - .., 
·--

E.xomp/.e .. 
C1v~n : L eng/h al' /?ow • 300 /~ 

Slope r I tJ % 
Coe/he1en/ o/ Runo//. C • .50 

Read, /her hnol fiPwlime , I Y Al//lu/e.s 

SAN DI EGO COUNTY 

~~ 

" l . 

"' 
-

_,. 

_; 

r 

/. 

~ -
"'""" I 

DEPARTMENT OF SPECIAL DISTRICT SE RV ICES 

DESIGN MANUAL 
APPROVED /-. · · r ,'; ,,, /" '~ 1 (t t ··t::· -

' 
I 

~v::. 
·.d 

, 
or. 

J 

" 

, 
I I 1 I r , _/ 

' ~' 
A ,, 

.r_ ,, 
T~~O 

I 

./ A. 
v .-

J_ n·r I I 

w ~ - / 
I 0 ,,, / 

r • ,, I 

/ / V' 

" 1D,/,.. f 
L 

I ,r I / c,,.. ,, 
v 

/ 
~ ./ ~D- - -- ., 

• , ;r / ,,. _; 

,r / - _/ 

Jj..--/ ..... Lr ~ 

I c---< I - .,,. ,, - ~-
' --- -- I/ < -7 I 

,..-

"'" 
,.... 

w 5_g~ - - ' 
~ - c;,__•_;,-, - -,. I -

It• ·'O 
~ -~ 

v 

- !._;,. ·~ b 
l . ' I ~ 

:: • . I~ 
I 

I 

I I 

r' .!/~ 
;> : .!15 //) 

URBAN AREAS OVERLAND TIME 
OF FLOW CURVES 

APPENDIX X - C 



TABLE 2 

RUNOFF COEFFICIENTS (RATIO~L METHOD) 

DEVELOPED AREAS (URBAN} 
Coefficient, C 

Soi I Groui (1) 
Land use 

A B c D 
Residential: 

S i ng 1 e Fam i I y ,40 .45 .50 .55 

Hui ti-Units .45 .so .60 .70 

Hob i 1 e homes .4S .so .ss .6S 

Rural (lots greater than 1/2 acre) .30 • 35 ,40 .45 

Conrnerci al (2) • 70 • 75 .Bo . 85 
8o% Impervious 

I nd us t r i a 1 ( 2) .80 .85 .90 .95 
90% Impervious 

NOTES: 

(l)Soil Group ma~s are available at the offices of the Department of Public Works. 

(2)where actual conditions deviate significantly from the tabulated impervious­
ness values of 8001. or 90%, the values given for coefficient C, may be revised 
by multiplying BD°lo or 90% by the ratio of actual imperviousness to the 
tabulated 'imperviousness. However, In no case shall the final coefficient 
be less than ·o.so. For example: Consider commercial property on D soi 1_.group. 

.. 
I 

Actual lmperviousn,ess • 50% 

Tabu I ated imperviousness • _80"/o 

Revised c •so x o.as • 0.53 
80 

IV-A-9 

APPENDIX IX-B 
, Rev. S/81 .. I 
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Appendix A: Submittal Templates 

ATTACHMENT 6 
GEOTECHNICALAND GROUNDWATER 

INVESTIGATION REPORT 
Attach project's geotechnical and groundwater investigation report. Refer to .Appendix C.4 to determine the 

reporting requirements. 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition A-77 

City of San Diego 

~ 
TRANSPORTATION 
& STORM WATER 
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ALLIED EARTH TECHNOLOGY 
7915 SIL VER TON A VENUE, SUITE 317 

SAN DIEGO, CALIFORNJA 92126 
PH. (858) 586-1665 (619) 447-4747 
E-MAIL: ROBl&_l_,jJ:..:UU~UL .CO~ 

ROBERT CHAN, P.E. 

April 14, 2016 

EA Renovations, Inc. 
5841 Mission Gorge Road 
San Diego, CA. 92120 

Subject: 

Gentlemen: 

Project No. 16-1268E3 
Addendum to Geotechnical Investigation 
Proposed Multi-Family Apartment Building Site 
2828/2834 Broadway 
San Diego, California 

Reference is made to our Report of Geotechnical Investigation, same Project Number as above, 
dated March 21, 2016. 

In accordance with your request, we have conducted a percolation test in the southwest portion of 
subject property, more specifically referred to as being Lot Nos. 33 to 36, inclusive, and the W Y2 
of Lot No. 37, in Block No. 64, of E.W. Morse's Subdivision of Pueblo Lot No. 1150, according 
to Map thereof No. 547 (APN 539-522-25 and 26-00), in the City and County of San Diego, State 
of California. 

A 6-inch diameter boring, approximately 3 feet in depth, was drilled, and percolation test 
conducted following the guidelines of the San Diego Department of Environmental Health. The 
soils encountered consist of dense to very dense, cemented, reddish brown silty sands. 

Test result indicate a percolation rate of 240 minutes per inch (114 inch/hour). Test result indicated 
that th · · · storm water infiltration purposes. 



ALLIED EARTH TECHNOLOGY 

ROBERT CHAN, P.E. 

7915 SILVERTON AVENUE, SUITE 317 
SAN DIEGO, CALIFORNIA 92126 

PH. (858) 586-1665 (619) 447-4747 
E-MAIL: ROBERTAET@AOL.COM 

GEOTECHNICAL INVESTIGATION 

PROPOSED MULTI-FAMILY BUILDING SITE 

2828/2834 BROADWAY 

SAN DIEGO, CALIFORNIA 

FOR 

EA RENOVATION, INC. 

PROJECT NO. 16-1289E3 

MARCH 22, 2016 



ALLIED EARTH TECHNOLOGY 
7915 SILVERTON AVENUE. SUITE 317 

SAN DIEGO, CALIFORNIA 92126 
PH. (858)586-1665 (619)447-4747 
E-MAIL: lWB!J(J;\l~UU~-m-,__CC)ivl 

=========--======================================= 
ROBERT CHAN, P.E. 

EA Renovations, Inc. 
5841 Mission Gorge Road 
San Diego, CA. 92120 

March 21, 2106 

Subject: Project No. 16-1268E3 
Geotechnical Investigation 
Proposed Multi-Family Apartmentt Building Site 
2828/2834 Broadway 
San Diego, California 

Gentlemen : 

In accordance with your request, we have completed the geotechnical investigation for the 
proposed multi-family building site on subject property, more specifically referred to as being Lot 
Nos. 33 to 36, inclusive, and the W 1/:i of Lot No. 37, in Block No. 64, of E.W. Morse's Subdivision 
of Pueblo Lot No. 1150, according to Map thereof No. 547 (APN 539-522-25 and 26-00), in the 
City and County of San Diego, State of California. 

We are pleased to submit the accompanying geotechnical investigation report to present our 
findings, conclusions and recommendations relative to the proposed development of the site. 

The geotechnical investigation was conducted under the supervision of the undersigned. The 
scope of our investigation included field exploration, laboratory testing and soil engineering 
analysis. 

No major adverse geotechnical conditions were encountered which would prohibit the currently 
proposed development of the site. 

Should you have any questions, please 
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ALLIED EARTH TECHNOLOGY 
7915 SILVERTON AVENUE, SUITE 317 

SAN DIEGO, CALIFORNIA 92126 
PH. (858) 586-1665 (619)447-4747 
E-MAIL: !{OBER I 1~t.J:~t \UL.CU\1 

ROBERT CHAN, P.E. 

March 21. 2016 

GEOTECHNICAL INVESTIGATION 

INTRODUCTION 
This report presents the findings and conclusions of a geotechnical investigation 

conducted at the site of a proposed 34 multi-family apartment building on subject property, located 

at 2828 and 2834 Broadway, in the City and County of San Diego, State of California. 

Subject property is more specifically referred to as being Lot Nos. 33 to 36, inclusive, and 

the W Y2 of Lot No. 37, in Block No. 64, of E.W. Morse's Subdivision of Pueblo Lot No. 1150, 

according to Map thereof No. 547, filed in the Office of the County Recorder of San Diego County 

on December 30, 1871(APN539-522-25, and 26-00). 

The location of the property is shown on Figure No. 1, entitled, "Site Location 

Map". 

DESCRIPTION OF PROJECT 
It is our understanding that the existing residential structures on the east half of the property 

are to be demolished to accommodate a 34-unit multi-family apartment building. The proposed 

structure will be three stories over parking garages; of wood-frame/stucco and slab-on-grade 

construction. 



Project No. 16-1289E3 

SCOPE OF WORK 

EA Renovations, Inc. 
2828/2834 Broadway 

03/21/16 Page2 

The objectives of the investigation were to inspect and determine the subsurface 

geotechnical conditions and certain physical engineering properties of the soiJs beneath 

the site, and to evaluate any potential adverse geotechnical conditions that could affect 

the proposed project, in order that engineering recommendations could be presented 

relative to the safe and economical development of the site; and checking and design of 

foundation for the proposed structure. 

In order to accomplish these objectives, three exploratory trenches were excavated 

and inspected, and representative samples of the subsurface soils were collected for 

laboratory testing and analysis. 

The data derived from the field observations and laboratory test results were 

reviewed and analyzed, and a swnmary of our preliminary findings, opinions and 

recommendations is presented in this report. 

FIELD INVE§TIGATION 
The field exploratory phase of our investigation was performed on March 3, 2016. 

and involved a reconnaissance of the site, and the excavation of three exploratory trenches with a 

tractor-mounted backhoe equipped with a 24-inch bucket. 

The exploratory trenches were excavated at accessible locations on the vacant west half of 

the property (2828 Broadway) where the most useful information relative to subsurface soil 

conditions may be obtained. The exploratory trenches were excavated to depths varying from 6 
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2828/2834 Broadway 

03/21/16 Page 3 

to 9 feet below existing ground surface. 

The location of the exploratory trenches is shown on Figure No. 2, entitled, 

"Approximate Location of Exploratory Trenches". 

The trenching operation was performed under the direction of our field personnel, 

and a continuous log of the soil types encountered in the trenches was recorded at the time 

of excavation, and is shown on Figure Nos. 3 to 5, inclusive, each entitled, "Trench Log Sheet". 

The soils were visually and texturally classified by the field identification procedures set 

forth on the Unified Soil Classification Chart. Represenuitive samples were obtained and the in-

situ densities of the soils encountered were determined at various depths in the trenches. 

LABORATORY TESTS 
The samples collected during our field investigation were subjected to various 

tests in the laboratory to evaluate their engineering characteristics. The tests were performed in 

accordance with current A.S.T.M. testing standards or other regulatory agency testing procedures. 

A summary of the tests that were performed and the final test results are presented in Appendix II 

hereto. 

The tests that were performed included determinations of the maximum dry densities and 

optimum moisture contents; the sulfate contents and Expansion Indices of the soils encountered. 

SITE DESCRIPTION 
Subject property is a rectangular-shaped property of 0.36 acres, situated on the north 
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side of Broadway, between 28th and 29th Streets. The property consists of two level building pads 

at the same elevation as the adjacent alley to the north. Along Broadway, a I O~foot high cut slope 

ascends up to the building pads. Along the west side the cut slope tapers down in a northerly 

direction. An apartment complex occupies the adjacent prope11y to the east, at approximately the 

same elevation as the on-site building pads. 

On subject property, an apartment building (2834 Broadway) currently occupies the east 

half of the site. A small apartment building (2828 Broadway) previously occupy the north end of 

the west half of the property. At the time of our site investigation, this structure had been 

demolished, and the debris hauled away off-site. Currently the west half of the property is vacant. 

This Golden Hill area of the City of San Diego in which the property is situated is fully 

developed. The property is bordered on the north and west by alleys; on the south by Broadway; 

and on the east existing apartment buildings. 

PROPOSED SITE DEVELOPMENT 
Site development will consist of the demolition of the existing structure at 2834 

Broadway, and the construction of a 3-story apartment building over a subterranean garage, with 

access from the alley to the west. The proposed structure will be of wood-frame/stucco and slab-

on-grade construction. 

GENERAL GEOLOGY AND SUBSURFACE on, CONDITIONS 
Regional Geology 

The subject property is located within the southem coastal strip region of the 

Peninsular Range Geomorphic Province of California. This geomorphic province is 
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characterized by mountainous terrain to the east composed mostly of Mesozoic igneous 

and metamorphic rocks and relatively low-lying coastal terraces to the west underlain by 

late Cretaceous, Tertiary and Quaternary sedimentary rocks. The Golden Hill area of 

the City of San Diego, including the site, occurs within the westerly region, and is underlain 

by Quaternary sedimentary rocks. 

Site Geology and Subsurface Soil Conditions 
A re iew of geologic maps as well as observations made during our subsurface 

exploration indicated that the general area is underlain by the Quaternary Very Old Paralic 

Deposits Unit No. 8 (formerly Lindavista Formation). On subject property, these Very Old Paralic 

Deposits were encountered in the form of dense to very dense, cemented reddish brown silty 

sands with abundant cobbles to 4 inches in diameter. Refusal in these very dense very old paralic 

deposits were encountered at depths of 6 to 8 feet below existing ground surface. The Very Old 

Paralic Deposits were overlain by a 2 to 3 feet residual/topsoil cap of silty sands and sandy clays. 

Tectonic Setting 
No evidence of faulting was noted during our surface reconnaissance or in our 

exploratory trenches. A review of available geologic literature did not reveal any major faulting 

in the area. It should be noted that much of southern California, including the City of San Diego, 

is characterized by a series of Quaternary-age fault zones which typically strike in a northerly to 

northwesterly direction. Some of these fault zones (and the individual faults within the zone) are 

classified as active while others are classified as only potentially active according to the criteria of 

of the California Division of Mines and Geology. 
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A review of available geologic maps indicate that the subject property is not within 

an Alquist-Priolo Special Studies Zone. No known or previously mapped fault cross the 

site or projects toward the site, and no evidence of active or potentially active faulting were 

encountered in the exploratory trenches. 

A review of available geologic maps indicate that the subject property is 

approximately 9.6 km (6.0 miles) from the Rose Canyon Fault zone, and 70 km (43.8 

miles) from the Elsinore-Julian Fault zone. 

GROUNDWATER 
No groundwater was encountered in the exploratory trenches to the maximum depth 

of exploration at 8 feet, and no seepage was observed on the 10-foot high cut slope along 

Broadway. No major groundwater related problems, either during or after construction, are 

anticipated. However, it should be recognized that minor seepage problems may occur after 

development of a site even where none were present before development. These are usually minor 

phenomena and are often the results of an alteration of the permeability characteristics of the soils; 

an alteration in drainage patterns due to grading; and an increase in the use of irrigation water. 

Based on the permeability characteristics of the soils and anticipated usage of the development, it 

is our opinion that any seepage problems which may occur will be minor in extent. It is further 

our opinion that these problems can be most effectively corrected on an individual basis if and 

when they develop. 

GEOLOGIC HAZARDS 
Ground shaking - The most likely geologic hazard to affect the site is ground shaking as 
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For seismic design purposes, soil parameters in accordance with the 2013 edition 

of the California Building Code were determined, and presented hereinafter. 

Surface Rupture - Surface rupture is the result of movement of an active fault reaching 

the surface. No faults were observed during our investigation of the site. 

Based on ow· observations, experience and review of the referenced geotechnical 

and geologic literature, it is our opinion that there is little probability of surface rupture 

due to faulting beneath the site. However, lurching and ground cracking are a possibility 

as a result of a significant seismic event on a regional active fault. 

Liquefaction Potential - In consideration of the competent formational soils underlying 

the site; the soil types encountered; depth to groundwater and the distance from an active 

fault zone, it is our opinion that soil liquefaction does not present a significant geotechnical 

hazard to the proposed site development. 

Landslides - Subject property is located in an area of relatively level terrain. A review 

of available geologic maps did not reveal the presence of any ancient landslides on subject 

or adjacent properties. The potential for landslides on subject and adjacent properties is 

considered minimal. 

FINDINGS, CONCLUSIONS AND RECOMMENDATIONS 
General 

1. Based on the results of the investigation, it is our opinion that the currently 



Project No. 16-1289£3 EA Renovations, Inc. 
2828/2834 Broadway 

03/21/16 Page 8 

proposed site development is feasible from a geotechnical engineering standpoint, 

provided that the recommendations presented in this report are incorporated into 

the design plan(s) and are properly implemented during the construction phase. 

2. It is noted that some of the recommendations may have to be modified and 

supplemental recommendations may have to be presented, depending on the 

actual subsurface conditions encountered during construction. 

3. Site grading and earthwork constructions will not impact the adjacent properties 

provided our recommendations are incorporated into the final designs and 

implemented during the construction phase. Addltional field recommendations, however, 

may also be necessary and should be given by the project geotechnical consultant for the 

protection of adjacent properties and should be anticipated. 

4. Prior to commencement of construction, a preconstruction conference should be held at 

the site with the owner, grading contractor, civil engineer and geotechnical engineer in 

attendance. Special soil handling and/or grading/improvement plans requirements can be 

discussed at that time. 

Expansion Index of On-Site Soils 
5. The clayey residual soils encountered on the site possess high expansion potential 

(Expansion Index= 95); while the silty sands of the Very Old Paralic Deposits possess 

Low expansion potential (Expansion Index = 25). 
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6. The soils encountered on the site are subject to negligible sulfate exposure 

(sulfate content of 75 ppm). 

Grading 
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7. Site grading will consist primarily of excavation for the proposed basement garage. 

Existing on-site grades vary from 195 to 199 feet above mean seal level. The elevation of 

the proposed basement garage will be at 185 .40, with excavation depths vary from I 0 to 

14 feet. 

8. It is recommended that all earthwork be accomplished in accordance with the Grading 

Ordinance of the City of San Diego, current edition of the California Building Code, 

Appendix I attached hereto, entitled, "General Grading and Earthwork Specifications", and 

recommendations as presented in this Section. 

9. Where the recommendations of this Section of the report conflict with those of 

Appendix I, this Section of the report takes precedence. 

10. Grading should commence with the demolition of the existing structure and other 

improvements, including the asphaltic concrete pavement, and clearing and grubbing of 

the project site. All debris should be hauled away and disposed of off site. 

11. Approximately 5,000 cubic yards will be generated when excavation for the basement 

garage is completed. It is recommended that excess soils be exported from the site to a 

City approved dump site. 
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12. Any areas to receive fill soils should be properly prepared. The fill soils should be 

moistened, and uniformly compacted in lifts on the order of 6 to 8 inches until finished 

grade is achieved 

13. All fill soils should be compacted to at least 90 percent of maximum dry density in 

accordance with ASTM D1557. 

Foundation and Slab Design 
14. It is recommended that a safe allowable soil bearing value of 3,000 pounds per 

square foot be used for the design and checking of continuous footings that are 12 

inches in minimum horizontal dimension, and isolated pier footings that are 15 

inches in minimum horizontal dimension; and are embedded at least 24 inches 

(for one to three stories) below the lowest adjacent exterior ground surface. 

15. The above safe allowable soil bearing value may be increased 600 pounds per square 

feet for each additional foot of depth and width, to a maximum of 4,200 pounds per 

square foot. 

16. The above safe allowable soil bearing value may be further increased by one-third 

when considering wind and/or seismic forces. 

I 7. The settlements of foundation, when designed and loaded as outlined above, are 

expected to be less than 1 inch total and 31. inch differential over a span of 40 

feet. 
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18. It is recommended that our finn inspect the foundation trench excavations for the proposed 

structure to ensure proper embedment into competent formational soils. Any lenses or 

localize areas of clayey soils encountered in the foundation trench excavations should be 

removed. 

19. It is recommended that all continuous footings be reinforced with a minimum of 4 

#5 rebars; two rebars located near the top, and the other two rebars near the 

bottom of the footings. All isolated pier footings should be reinforced with a 

minimum of 2 #5 rebars in both directions, placed near the bottom of the footings. 

20. The concrete slab-on-grade should be 5 Yz inches net in thickness, and be reinforced 

with #3 rebars @ 18 inches on center, placed at mid-height of concrete slab. The 

concrete slab should be underlain by 4 inches of clean sand. In areas to be tiled or 

carpeted, a 10-mil moisture barrier should be placed at grade and be overlain by 

one-inch of protective sand cover. This moisture barrier should be heavily 

overlapped or sealed at splices. Please note that the above foundation and slab 

reinforcement recommendations are based on soil characteristics, and should be 

superseded by the requirements of the project architect or structural engineer. 

architect. 

21. The concrete compressive strength should be at least 3,000 psi. 

22. To control the location and spread of concrete shrinkage cracks, crack-control 
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joints (weakened plane joints) should be included in the design of the concrete 

pavement slab. Crack-control joints should not exceed 30 times the recommended 

slab thickness, with a maximum spacing of 15 feet, and should be sealed with an 

appropriate sealant to prevent the migration of water through the control joint to 

the subgrade materials 

23. To provide load transfer between adjacent pavement slab sections, a trapezoidal-

keyed construction joint is recommended. As an alternative to the keyed joint, 

dowelling is recommended between construction joints. Dowels should be 

located at the midpoint of the slab, spaced at 12 inches on center and lubricated to 

allow joint movement while still transferring loads. 

Temporary Excavation/Shoring 
24. Temporary excavation varying from 10 to 15 feet will be required during the excavation 

for the basement garage. The temporary excavation may be excavated vertically for a 

height up to 5 feet. Above 5 feet, the temporary excavation may be flattened to a slope 

ratio of 1 : 1 (horizontal : vertical) or flatter. 

25 . The above recommendation assumes that there are no surcharge loads (such as existing 

buildings) within a distance behind the temporary excavation at least equal to the height of 

the excavation. 
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26. Due to the close proximity to the property line or existing building, temporary shoring will 

be required along the north side of the proposed building excavation; and along the east 

side at the north end where there is an existing structure close to the property line. 

27. The temporary shoring should be designed by a licensed civil engineer and installed by 

specialty contractors with knowledge of the specific area soil conditions. It is 

recommended that the following lateral earth pressures be used for designing the shoring. 

It should be noted that in general, cantilever shoring is not recommended for excavations 

deeper than 15 to 20 feet, based on shoring deflection tolerances. 

Cantileyer Shoring System 
Active pressure= 35 H (pct) 
Passive Pressure = 200h (psf) 
H =wall height (active case) or h = embedment (passive case) 

Retaining Wa!I Design 
28. It is recommended that retaining walls be designed to withstand the pressure 

exerted by equivalent fluid weights given below : 

Backfill 
Surface 

(horizontal : vertical) 

Level 
2: 1 
1 Y2 : 1 

Equivalent 
Fluid 

Pressure 
(pcf) 

35 
50 
58 
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The above values assume that the retaining walls are unrestrained from movement, and 

have a granular backfill. For retaining walls restrained from movement at the top, such as 

basement retaining walls, an uniform horizontal pressure of 7H (where H is the height of 

the retaining wall in feet) should be applied in addition to the active pressures 

recommended above. 

29. All retaining walls should be supplied with a backfill drainage system adequate to 

prevent the buildup of hydrostatic pressure. The subdrain should consist of one-

inch gravel and a perforated pipe near the bottom of the retaining wall. The width 

of this subdrain should be at least 12 inches, and extend at least 2/3 height of the 

retaining wall. The subdrain should be enclosed in a geotextile fabric such as 

Mirafi 140N or equal. 

30. All backfill soils behind the retaining wall should consist of soils having low 

expansion potential (Expansion Index < 50), and be compacted to at least 90 percent 

ofmaxinmm dry density in accordance with ASTM 01557. 

Seismic Earth Pressure 
31. Seismic earth pressure en be taken as an inverted triangular distribution with Kh 

equal to 12h. This pressure is in addition to the static design wall load. The 

allowable passive pressure and bearing capacity can be increased by one-third in 

detennining the stability of the retaining wall. A factor-of-safety of 1.2 can be used 

in determining the stability of the retaining wall under seismic conditions. 
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32. To resist lateral loads, it is recommended that the pressure exerted by an 
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equivalent fluid weight of 320 pcfbe used for footings or shear keys poured neat 

against competent natural or compacted fill soils. The upper I 2 inches of material 

in areas not protected by floor slabs or pavements should not be included in the 

design for passive resistance. This value assumes that the horizontal distance of 

the soil mass extends at least 10 feet or three times the height of the surface 

generating the passive pressure, whichever is greater. 

33. A coefficient of sliding friction of0.35 may be used for cast-in-place concrete on 

competent natural or compacted fill soils. Footings can be designed to resist 

lateral loads by using a combination of sliding friction and passive resistance. 

The coefficient of friction should be applied to de.ad load forces only. 

Seismic Coefficients 
34. The seismic design factors were determined in accordance with the 2013 

California Building Code, and presented below : 

Site Coordinates : Latitude 32.7161 
Longitude = -117.1330 

Site Class: = c 
Spectral Response Acceleration 

At Short Periods Ss = l.I57 
Spectral Response Acceleration 

At I-second Period SI = 0.445 
Sms Fass 1.157 
Sml = FvSl 0.603 
Sds = 2/3*Sms = 0.771 
Sdl ;:: 2/3*SmI = 0.402 
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35. In consideration of the on-site soil conditions, it is recommended that concrete 

flatwork be a minimum of 3 Yz inches in thickness, and be reinforced with 6x6-

Wl.4xW1.4 (6x6-10/10) welded wire mesh, placed at mid-height of concrete slab. 

One inch expansionjoints should be provided at 15-foot intervals, with 1/.i inch 

weakened plane contraction joints at 5-foot intervals 

Surface Drainage and Maintenance 
36. Adequate drainage control and proper maintenance of all drainage facilities are 

imperative to minimize infiltration of surface water into the underlying soil mass 

in order to reduce settlement potential and to minimize erosion. The building pad 

should have drainage swales which direct storm and excess irrigation water away 

from the structures and into the street gutters or other drainage facilities. No 

surface runoff should be allowed to pond adjacent to the foundation of structures. 

Grading and Foundation Plans Review 
3 7. It is recommended that our fum review the final grading and foundation plans for the 

proposed site development to verify their compliance with our recommendations. 

LIMITATION AND UNIFORMITY OF CONDITIONS 
1. The preliminary findings and recommendations contained in this report pertain 

only to the site investigated and are based on the assumption that the soil 

conditions beneath the entire site do not deviate substantially from those disclosed 

in the exploratory trenches. If any variations or undesirable conditions are 

encountered during grading, or if the scope of the project differs from that 
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planned at the present time, our firm should be notified in order that supplemental 

recommendations can be presented, if necessary. 

2. 1bis report is issued with the understanding that it is the responsibility of the 

Owner, or his representative, to ensure that the information and recommendations 

presented herein are brought to the attention of the Project Architect and Engineer 

and are incorporated into the plans and specifications for the project. 

Furthermore, the Owner, or his representative, will also be responsible for taking 

the necessary measures to ensure that the Contractor and subcontractors properly 

carry out the recommendations in the field. 

3. Professional opinions and recommendations presented in this report are based 

partly on our evaluation and analysis of the technical information gather during 

the study, partly on the currently available information regarding the proposed 

project, and partly on our previous experience with similar soil conditions and 

projects of similar scope. Our study has been performed in accordance with the 

minimum standards of car exercised by other professional geotechnical 

consultants currently practicing in the same locality. We do not, however, 

guarantee the performance of the proposed project in any respect, and no 

warranties of any kind. expressed or implied, are made or intended in connection 

with the study performed by our firm. 

4. The findings and recommendations contained in this report are valid as of the 
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present date. However, changes in the conditions of the property could occur 

with the passage of time, whether they be due to natural processes or due to man-

made actions on the subject and/or adjacent properties. In addition, changes in 

applicable or appropriate standards may occur, whether they result from 

legislation or the broadening of knowledge. Accordingly, the findings of this 

report may be invalidated, wholly or partially, by changes outside of our control. 

Therefore, this report is subject to review by our firm and should not be relied 

upon after a period of two years. 

Figure Nos. I to 5, inclusive, and Appendix I, II and III are parts of this report. 
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TRENCH LOG SHEET 

TRENCHN0.1 
ELEV. 194" msl 

DESCRIPTION 

Light brown, damp, loose 
(Residual/topsoils) 

CD 

Reddish brown, moist, dense, 
cemented 
(Very Old Paralic Deposit) 

© 

Abundant cobbles to 4" dia. (30 to 45%) 

SOIL TYPE 

SIL TY FINE SANDS (SM) 

SILTY FINE SANDS (SM) 

8.4"' 118.1 *94.5%* 

' 

Bottom of Trench (Refusal in cemented formational soils)) 

LEGEND 

0 - Indicates representative sample 
* - Indicates in-situ density test 

ProjectNo. 16-1289E3 Figure No. 3 
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TRENCH LOG SHEET 

TRENCHN0.2 
ELEV. 195" msl 

DESCRIPTION 

Dark brown, moist, loose 
(Residual/topsoils) 

Light brown/tan, moist, stiff 

CD 

Reddish brown, most, dense, cemented 
(Old Paralic Deposit) 

Very dense 

SOIL TYPE 

SILTY FINE SANDS (SM) 

SANDY CLAY (CH) 

SILTY FINE SANDS (SM) 

Bottom of Trench (Refusal in dense formational soils) 

ProjectNo. 164-1289£3 Figure No. 4 



FT. 

' 

' 0 

1 

.. 2 
// ;;; 3 

4 
. I.. 6" 
0 I 5 

r 6 

TRENCH LOG SHEET 

TRENCHN0.3 
ELEV. 196" msl 

DESCRIPTION 

Dark brown, moist, loose 
(Residual/topsoils) 

Light brown/tan, moist, stiff 

CD 

Reddish brown, most, dense, cemented 
Abundant cobbles to 4 " dia. (30%) 
(Old Paralic Deposit)@ 
Very dense 

SOIL TYPE 

SILTY FINE SANDS (SM) 

SANDY CLAY (CH) 

SIL TY FINE SANDS (SM) 

Bottom of Trench (Refusal in dense formational soils) 

Project No. 164-1289E3 Figure No. 5 
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APPENDIX I 

GENERAL GRADING AND EARTHWORK SPECIFICATIONS 

1.0 General 

1.1 All earthwork shall be accomplished in accordance with the Grading 
Ordinance of the City of San Diego; Chapter 18 and 18A, and Appendix J 
of the 2010 edition of the California Building Code; Appendix I 
hereinafter, and recommendations as presented in the Geotechnical 
Report. 

1.2 These recommended grading and earthwork specifications are intended to 
be a part of and to supplement the Geotechnical Report(s). In the event of 
a conflict: the recommendations of the Geotechnical Report(s) will 
supercede these specifications. Observations during the course of 
earthwork operations may result in addition, new or revised 
recommendations that could supercede these specifications and/or the 
recommendations in the Geotechnical Report(s). 

1.3 The Owner or his authorized representative shall procure the services of a 
qualified Geotechnical Consulting Firm, hereinafter to be referred to as the 
"Geotechnical Consultant" (often the same entity that produced the 
Geotechnical Report(s). 

1.4 The Geotechnical Consultant shall be given a schedule of work by the 
Earthwork contractor for the subject project, so as to be able to perform 
required observations; testing and mapping of work in progress in a timely 
manner. 

1.5 The work herein includes all activities from clearing and grubbing through 
nne grading. Included are trenching, excavating, backfilling compacting 
and grading. All work shall be as shown on the approved project 
drawings. 

1.6 The Geotechnical Consultant or a qualified representative shall be present 
on the site as required, to observe, map and document the subsurface 
exposures so as to verify the geotechnical design suppositions. In the 
event that observed conditions are found to be significantly different from 

the interpreted conditions during the design phase, the Geotechnical 
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Consultant shall notify the Owner, recommend appropriate changes in the 
design to sui: the observed conditions and notify the agenc(ies) having 
jurisdiction, where required. Subsurface areas to be geotechnically 
observed, mapped, record elevations or tested included cleared natural 
ground for receiving fill or structures, "remedial removal" areas, key 
bottoms and benches. 

I . 7 The guidelines contained herein and any standard details attached 
herewith represent this firm's recommendations for the grading and all 
associated operations on the subject project. These guidelines shall be 
considered to be a part of these Specifications. 

1.8 If interpretation of these guidelines or standard details result in a 
dispute(s), the Geotechnical Consultant shall conclude the appropriate 
interpretation. 

1.9 The Geotechnical Consultant shall observe the processing of subgrade and 
fil1 materials and perform the necessary compaction testing. The test 
results shall be provided to the Owner and the Contractor and if so 
required, to the agenc(ies) having jurisdiction. 

1.10 The Geotechnical Consultant shall not provide "supervision" or any 
"direction" of work in progress to the Earthwork Contractor, or to any of 
the Contractor's employees or to any of the Contractor's agent. 

1.11 The Earthwork Contractor : The Earthwork Contractor (contractor) shall 
be qualified, experienced and knowledgeable in earthwork logistics; 
preparation and processing of ground to receive fill, moisture conditioning 
and processing of fill, and compacting fill. The Contractor shall review 
and accept the plans, geotechnical report(s), and these Specifications prior 
to commencement of grading. The Contractor shall be solely responsible 
for performing the grading in accordance with the plans and 
specifications. 

The Contractor shall prepare and submit to the Owner and the 
Geotechnical Consultant a work plan that indicates the sequence of 
earthwork grading, the number of "spreads" of work and the estimated 
quantities of daily earthwork contemplated for the site prior to 
commencement of grading. The Contractor shall inform the Owner and 
tbe Geotechnical Consultant of change in work schedules and updates to 
the work plan at least 24 hours in advance of such changes so that 
appropriate observations and tests can be planned and accomplished. The 
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Contractor shall not assume that the Geotechnical Consultant is aware of 
all grading operations. 

The Contractor shall have the sole responsibility to provide adequate 
equipment and methods to accomplish the earthwork in accordance with 
the applicable grading codes and agency ordinances, these Specifications 
and the recommendations in the approved geotechnical report (s) and 
grading plan(s). If, in the opinion of the Geotechnical Consultant, 
unsatisfactory conditions, such as unsuitable soils, improper moisture 
conditions, Inadequate compaction, insufficient buttress key size, adverse 
weather, etc. are resulting in a quality of work less than required in these 
specifications, the Geotechnical Consultant shall reject the work and may 
recommend to the Owner that construction be stopped until the conditions 
are rectified. 

2.0 Preparation of Areas to be Filled 

2.1 Clearing and grubbing : vegetation, such as brush, grass, roots, and other 
deleterious materials shall be sufficiently removed and properly disposed 
of in a method acceptable to the Owner, governing agencies, and the 
Geotechnical Consultant. 

The Geotechnical Consultant shall evaluate the extent of these removals 
depending on specific site conditions. Earth fill material shall not contain 
more than 1 percent of organic materials (by volume). No fill lifts shall 
contain more than 5 percent of organic matter. Nesting of the organic 
materials shall not be allowed. 

F potentially hazardous materials are encountered, the Contractor shall 
s'.op work in the affected area, and a hazardous material specialist shall be 
informed immediately for proper evaluation and handling of these 
materials prior to continuing to work in that area. 

As presently defined by the State of California, most refined petroleum 
products (gasoline, diesel fuel, motor oil, grease, coolant, etc.) have 
chemical constituents that are considered to be hazardous waste. As such, 
the indiscriminate dumping or spillage of these fluids onto the ground may 
constitute a misdemeanor, punishable by fine andJor imprisonment and 
shall not be allowed. 

Materials used for fill, either imported or on-site, shall not contain 
hazardous materials as defined by the California Code of Regulations, 
Title 22, Division 4, Chapter 30, Article 9 and 10; 40 CRF; and any other 
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applicable local, state or federal laws. The Consultant shall not be 
responsible for the identification or analysis of the potential presence of 
hazardous materials. However, if observations, odors or soil discoloration 
cause Consultant to suspect the presence of hazardous materials, the 
Consultant may request from the Owner the termination of grading 
operations within the affected area. Prior to reswning grading operations 
the Owner shall provide a w1itten report to the Consultant indicating that 
the suspected materials are not hazardous as defined by applicable laws 
and regulations. 

2.2 Any asphaltic pavement material removed during clearing operations 
should be properly disposed of at an approved off.site facility. Concrete 
fragments which are free of reinforcing steel may be placed in fills, 
provided that they are placed in accordance with Section 3.1 of this 
document. 

2.3 During grading, soil or groundwater conditions other than those identified 
in the Geotechnice.l Report may be encountered by the Contractor. The 
Consultant shall be notified immediately to evaluate the significance of the 
unanticipated conditions. 

2.4 Processing : Existing ground that has been declared satisfactory for 
support of fill by the Geotechnical Consultant shall be scarified to a 
mirumum depth of 6 inches. Existing ground that is not satisfactory shall 
be over-excavated as specified in the following section. Scarification shall 
continue until soils are broken down and free of large clay humps or clods 
and the working surface is reasonable uniform, flat, and free of uneven 
features that would inhibit uniform compaction. 

2.5 Over-excavation : In addition to removals and over·excavations 
recommended in the approved geotechnical report(s) and the grading plan, 
Soft, loose, dry, saturated, spongy, organic·rich highly fractured or 
otherwise unsuitable ground ~hall be over-excavated to competent ground 
as evaluated by the Geoteclmica1 Consultant during grading. 

2.6 Benching : Where fills are to be placed on ground with slopes steeper 
than 5 : 1 (horizontal : vertical), the ground shall be stepped or benched. 
Please see the Standard Details for a graphic illustration. The lowest 
bench or key shall be a minimum of 15 feet wide and at least 2 feet deep 
into competent material as evaluated by the Geotechnical Consultant. 
Other benches shall be excavated a minimum height of 4 feet into 
competent material or as otherwise recommended by the Geotechnical 
Consultant. Fill placed on ground sloping flatter than 5 : 1 (horizontal : 
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vertical) shall also be benched or otherwise over-excavated to provide a 
flat subgrade for the fill. 

2.7 Evaluation/Acceptance of Fill Areas : All areas to receive fill, including 
removal and processed areas, key bottoms, and benches, shall be observed, 
mapped, elevations recorded, and/or tested prior to being accepted by the 
Geotechnical Consultant as suitable to receive fill. The Contractor shal1 
obtain a written acceptance from the Geotechnical Consultant prior to fill 
placement. A licensed surveyor shall provide the survey control for 
detennining elevations of processed areas, keys and benches. 

3.0 Fill Material 

3 .1 General : Materials to be used as fill shall be essentially free of organic 
matter and other deleterious substances evaluated and accepted by the 
Geotechnical Consultant prior to placement. Soils of poor quality, such as 
those with unacceptable gradation, high expansion potential or low 
strength shall be placed in areas acceptable to the Geotechnical Consultant 
or mixed with other soils to achieve satisfactory fill materials. 

3 .2 Oversized Material : Oversize material defined as rock, or other 
irreducible material with a maximum dimension greater than 8 inches shall 
not be buried or placed in fill unless location, materials and placement 
methods are specifically accepted by the Geotechnical Consultant. 
Placement operations shall be such that nesting of oversized material does 
not occur and such that oversize material is completely surrounded by 
compacted or densified fill. Oversize material shalJ not be placed within 
10 vertical feet of finish grade or within 2 feet of future utilities or 
underground construction. 

3.3 Import : If importing of fill materials js required for grading, proposed 
import material shall meet the requirements of Section 3. I. The potential 
import source shall be given to the Geotechnical Consultant as least 48 
hours (2 working days) before importing begins so that its suitability can 
be determined and appropriate tests performed. 

4.0 Fill Placement and Compaction 

4.1 Fill Layer : Approved fill material shall be placed in areas prepared to 
receive fill (per Section 3.0) in near vertical layers generally not exceeding 
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8 inches in thickness wben compacted. The Geotechnical Consultant may 
accept thicker layers if testing indicates that the grading procedure can 
adequately compact the thicker layers. Each layer shall be spread evenly 
and mixed thoroughly to attain relative uniformity of material and 
moisture throughout. 

4.2 Fill Moisture Conditioning Fill soils shall be watered, dried back 
blended, aod/or mixed, as necessary to attain a relatively uniform moisture 
content at or slightly over optimwn. Maximum density and optimum 
moisture content tests shall be perfonned in accordance with the American 
Society of Testing and Materials (ASTM Test Method D1557). 

4.3 Compaction of Fill : After each layer bas been rnoistme-conditioned 
mixed and evenly spread, il shall be uniformly compacted to not less than 
90 percent of maximwn dty density (ASTM Dl 557). Compaction 
equipment shall be adequately sized and be either specifically designed for 
soil compaction or of proven reliability to efficiently achieve the specified 
level of compaction with uniformity. 

4.4 Compaction of Fill Slopes : In addition to normal compaction procedures 
specified above, compaction of slopes shall be a.ccomplished by 
backrolling of slopes with sheepsfoot rollers at increment of 3 to 4 feet in 
fill elevation, or by other methods producing satisfactory results 
acceptable to the Geotechnical Consultant. Upon completion of grading, 
relative compaction of the fill, out to the slope face, shall be at least 90 
percent of maximum dry density per ASTM Test Method 01557. 

4.5 Compaction Testing : Field tests for moisture content and relative 
compaction of the fill soils shall be performed by the Geotechnical 
Consultant. Location and frequency of tests shall be at the Consultani's 
discretion based on field conditions encountered. Compaction test 
locations will not necessarily be selected on a random basis. Test 
locations shall be selected to verify adequacy of compaction levels in 
areas that are judged to be prone to inadequate compaction (such as close 
to slope faces and at the fill/bedrock benches). 

4.6 Frequency of Compaction Testing : Tests shall be taken at intervals not 
exceeding 2 feet in vertical rise and/or 1,000 cubic yards of compacted fill 
soils embankment. In addition as a guideline, at least one test shall be 
taken on slope faces for each 5,000 square feet of slope face and/or eacb 
I 0 feet of vertical height of slope. The Contractor shall assure that fill 
construction is such that the testing schedule can be accomplished by the 



APPENDIX I Page 7 

Geotechnical Consultant. The Contractor shall stop or slow down the 
earthwork construction if these minimum standards are not met. 

4. 7 Compaction Test Locations ; The Geo technical Consultant shall 
document the approximate elevation and horizontal coordinates of each 
test location. The Contractor shall coordinate with the project surveyor to 
assure that sufficient grade stakes are established so that the Geotechnical 
Consultant can determine the test locations with sufficient accuracy. At a 
minimum, two grade stakes within a horizontal distance of 100 feet and 
vertically less than 5 feet apart from potential test locations shall be 
provided. 

5.0 Subdrain Installation 

Subdrain systems shall be installed in accordance with the approved geotechnical 
report(s), the grading plan, and the Standard Details. The Geotechnical 
Consultant may recommend additional subdrains and/or changes in subdrain 
extent, location, grade, or material depending on conditions encountered during 
grading. All subdrains shall be surveyed by a land surveyor/civil engineer for line 
and grade after installation and prior to burial. Sufficient time should be &}lowed 
by the Contractor for these surveys. 

6.0 Excavation 

Excavations, as well as over-excavation for remedial purposes, shall be evaluated 
by the Geoteclmical Consultant during grading. Remedial removal depths shown 
on geotechnical plans are estimates only. The actual extent of removal shall be 
determined by the Geotechincal Consultant base.d on the field evaluation of 
exposed conditions during grading. Where fill-overcut slopes are to be graded, 
the cut portion of the slopes shall be made, evaluated, and accepted by the 
Geotechnical Consultant prior to placement of materials for construction of the 
fill portion of the slope, unless otherwise recommended by the 
Geotechnical Consultant. 

7. 0 Trench Backfill 

7 .1 The Contractor shall follow all OSHA and Cal/OSHA requirements for 
safety of trench excavations. 



APPENDIX I Page 8 

7 .2 All bedding and backfill of utility trenches shall be done in accordance 
with the applicable provisions of Standard Specifications of Public Works 
Construction. Bedding material shall have a Sand EquivaJent greater than 
30 (SE>30). The bedding shall be placed and compacted to a minimum of 
90 percent of maximum dry density from I foot above the top of the 
conduit to the surface. 

7 .3 The jetting of the bedding around the conduits shall be observed by the 
Geotechnical Consultant. 

7.4 The Geotechnical Consultant shall test the trench backfill for relative 
compaction. At least one test should be made for every 300 feet of trench 
and 2 feet of fill. 

7.5 Lift thickness of trench backfill shall not exceed those allowed in the 
Standard Specifications of Public Works Construction unless the 
Contractor can demonstrate to the Geotechnical Consultant that the fill lift 
can be compacted to the minimum relative compaction by his alternative 
equipment and method. 
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APPENDIX II 

LABORATORY TEST RESULTS 

1. The maximum dry density and optimum moisture content of the fill soils encountered were 
determined in accordance with A.S.T.M. 01557, Method A. The results of the tests are 
presented as follows : 

Trench #1 
Sample #2 
Depth 5.0' 

Soil 
Description 

Reddish brown silty fine sand 
(SM) 

Maximum 
Dry Density 
(lbs./cu.ft.) 

125.0 

Optimum 
Moisture Content 

(%Dry Wt.) 

9.5 

2. The Expansion Index of the most clayey soils was determined in accordance with 
A.S.T.M. 04929-08. The results of the test are presented as follows: 

Trench #1 
Sample#2 
Depth 5.0' 

Trench #2 
Sample#! 
Depth 3.0' 

Soil 
Description 

Reddish brown silty fine sand 
(SM) 

Light brown/tan sandy clay (CH) 

*Considered to possess LOW expansion potential 
** " HIGH " 

Expansion 
Index 

25* 

95** 
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J.,ABORATORY TE$T RESULTS (Cont'nd) 

3. The sulfate content of the soils were determined in accordance with A.S.T.M. 0516. The 
results are presented below : 

Boring#! 
Sample#2 
Depth 5.0' 

Soil 
Description 

Reddish brown silty fine sand 
(SM) 

Sulfate 
Content 
(ppm) 

75 Negligible 
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ALLIED EARTH TECHNOLOGY 

ROBERT CHAN, P.E. 

7915 SILVERTON AVENUE. SUITE 317 
SAN DIEGO, CALIFORNIA 92126 

PH. (858) 586-1665 (619) 447-4747 
E-MAIL: ROBERTAET'iiAOL.COM 

October 31 , 2016 

TO : EA Renovations, Inc. 

FROM : Robert Chan, P.E. 

SUBJECT : Response to City Comments dated 10/25/16 
Proposed Multi-Family Apartment Building Site 
2828-2834 Broadway 
San Diego, California 

Gentlemen : 

The following are response to City of San Diego comments : 

19. As previously requested, the representative geologic/geotechnical cross sections should 
show the distribution of fill and geologic units 

See attached Figure Nos. 1 and 2. 

20. The answer to the screening question for criterion #5 of worksheet C.4-1 provides an 
infiltration rate of 0.23 in/hr. which is a partial infiltration feasibility condition. Therefore, 
the "yes" response should be checked for this criterion. 

Duly noted and changed. 

21. Currently, Criteriion #6 of worksheet C.4-1 still includes a general statement of 
geotechnical hazards on the site. In order for the City to accept the current geotechnical 
hazard justification, the project's geotechnical consultant must address each specific 
geologic or geotechnical hazard associated with stormwater infiltration that cannot be 
mitigated to an acceptable level. The analyses and supporting documentation should be 
submitted for review. 
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Upon further evaluation, there are no geotechnical hazards that cannot be mitigated to 

an acceptable level. See corrected criterion #6. 

22. Note : A geotechnical condition created by the propoed development may not be 
considered a valid geotechnical hazard. 

Duly noted. 

23. The project's geotechnical consultant has indicated infiltration of storm water will cause 
hydro-consolidation of the foundation in the very dense Old Paralic Deposits which has a 
low infiltration rate of 0.23 in/hr. at the subject site. Provide the laboratory analysis 
confirming the hydro-consolidation potential of the very dense Old Paralic Deposits which 
Has low infiltration rate of 0.23 in/hr. 

Upon further evaluation, it is concluded that infiltration of storm water will not cause 
hydro-consolidation of the very dense Old Paralic Deposits, especially since there are no 
fill soils to be placed on site. 

24. The project's geotechnical consultant has indicated there are no measures available to 
mitigate the identified geologic or geotechnical hazards to an acceptable level. Provide a 
narrative discussion of the mitigation measures considered that could not mitigate the 
geotechnicaf hazards to an acceptable level and include this discussion in the response to 
criterion #6 of worksheet C.4-1. 

Upon further evaluation, infiltration can be allowed without increasing risk of 
geotechnical hazards. 

25. The current response to criterion #7 of worksheet C.4-1 indicates infiltration in any 
appreciable quantity cannot be allowed without posing significant risk to groundwater 
related concerns. Describe the groundwater related concerns as a result of infiltration into 
the very dense Old Para/ic Deposits. 

Upon further evaluation, infiltration can be allowed without posing significant risks for 
groundwater related concerns 
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26. The current response to criterion #8 of worksheet C.4-1 indicated infiltration in any 
appreciable quantity cannot be allowed without violating downstream water rights. 
Provide the downstream entitle or entities that own the rights to the water that would not 
be allowed to drain freely to downstream water bodies as a result of Infiltration on the 
subject site. 

Upon further evaluation, storm water infiltration can be allowed without violating 
downstream water rights. 
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Percolation Test Data Sheet 

Pro jeer !7eDAvwrtY Project ~~c: ll, ~JL816 3 Date: l'~/1l/1 L 
Test Hole No: . 1 Tested By: fl.'( . I 

Deptf-1 of Test Hole, Dr: ?e,; I~ USCS Soll Classification: 5 n1 
Test Hole Dimensions (inches) !..e"lgth \~v'idth 

Diameter ( if round}= (..,. 11..l Sides (if recta "ls;i:ular):: 

Sandy Soil Criteria Test" 

Greater 
Time Initial Final Change in than or 

Interval, Depth to Depth to Water Equal to 6"? 

Triai No Start Time Stoo Time (mir..) Water (in.) water (in.) i..evei (in.J (y/n) 

1 l 00 't ocJ ~o 11> . D ({, ,? 0 ?7 y 
2 q l 1> tD .2-7 C:iD 1q . () ,qi (J .z,. y · 

"If two co!'lsecutive measurements shO\v that six tncr1es of water seeps away in less than 25 

minutes, the test shal l be run for an additional hour with measurements taKen every 10 minutes. 

Other 1:vise, pre-soak (fil l) overnight. Obtain at least twelve measurements per hole over at least 

six hours {approximate I ' 30 minute Intervals) wit'.'1 a precision of at least 0.25". 
M D- Df 61.1 

Time Initial Final Change in Percolation 

Interval Depth to Depth to Water Rate 

Trial No. Start Time Stop Time (min.) Water{in.) Water (in.) Level (in.} (min.fin.) 

1 1-Z..vYl 1-;,.c-o (oO I~ .D 1~ · 7 0 3 W0111)i,...... 
2 I?:! . f;O 11 ()t) 24-D iq.o Z,0.D l .o 'Z.tf:D I'< { lv ~ 
3 
<1 

5 

6 

7 

8 
9 

10 
11 

12 
13 
14 
15 

COMMENTS: 

Table S - Sample Test Data Form for Percolation Test 

River.side County - l..Jw Impact Development BMP Design Handbook. rev. 912011 

Page 25 



Infiltration Rate 

The infiltration rate was converted from the percolation rate using the "Porchet Method". 

It= AH 60 r 
~t (r + 2 Havg) 

Where 

It = Tested infiltration rate, inches/hour 

dH = change in head over the time interval, inches 

At = time interval, minutes 

r = effective radius of test hole 

Havg = average head over the time interval, inches 

For a percolation rate of240 min/in, using the above formula, the infiltration rate obtained is 

0.23 in/hr. 



Appendix C: Geotechnical and Groundwater Investigation Requirements 

Pan t· Full Iufiltt:arioti Fca ibilicy Screening Criteria 
\' ould infilt.ratior. of the full design volume be feasible from a physical perspective without any undesirable 
consequences that CMnot be rCitsonabl}r mitigated? 

Criteria Screening Question 

1 

Is the estimated reliable infiltration rate below proposed facility locations 
greater than 0.5 inches per hour? The response to this Screening Question shall 
be base:l on a comprehensive evaluation of the factors presented in Appendix 
C.2 and Appendix D. 

Provide basis: 

Yes 

I 

UN FACTOfCEO INFIL1ttlTIDl'\ Kl\TC or QB !M/rtK . VJflj 05TA1Kt.r 

No 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability. 

Can infiltration greater than 0.5 inches per hour be allowed without increasing 
risk of geotechnical hazards (slope stability, groundwater. mounding, utilities, or 

2 other fact0ts) that cannot be mitigated to an acceptable level? The r.esponse to / 
this Screcn.i.ng Question shall be based on a comprehensive evaluation of the 
factors prescnced in Appendix C.2. 

Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Prmride 
narrative discussion of study/ data source applicability. 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition C-11 

CitV of San Diego 

<~ 
iRA,ISFORfATIU!. 
& STOR,_. WATER 



Appendix C: Geotechnical and Groundwater Investigation Requirements 

Criteria. Screening Question Yes No 

Can inmtration greater than 0.5 inches per hour be allowed \\~thout increasing 
risk of groundwater contamination (shallow water table, storm water pollutants 

3 or othet factors) that cannot be mitigated co an acceptable level? The response V 
to this Screening Question shall be based on a comprehensive evaluation of the 
factors presented in Appendix C.3. 

Provide basis: 

Swnmarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study I data source applicabilit) . 

4 

Can infiltration greater th.an 0.5 inches per hour be allowed without causing 
potential water balance issues such as change of seasonality of ephemera] 
streams er increased discharge of contaminated groundwater to su.rface waters? 
The response to this Screening Question sh.all be based on a comprehensive 
cYaluation of the factors presented in Appendix C.3. 

Provide basis: 

v 

Swnma.rize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability. 

[fall answers to rows 1 - 4 are "Yes" a full infiltration design is potentially feasible. The 
feasibility screening category is Full Infiltration 

Pan 1 
Result* If any answer from row 1-4 is "No", infiltration may be possible to some extent but 

would not generally be feasible or desirable to achieve a "full infiltration" design. 
Proceed to Part 2 

*To be completed usiog gathered site information wd best professional judgment considering the definition of MEP in 
the MS4 Permit. Additional testing and/or studies may be required hr City Engineer to substantiate findings. 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition C-12 

City of San Diea.o 

.. ,,~ 
TR~ll~FOR1411GN 
'SlO'M WA1ER 



Appendix C: Geotechnical and Groundwater Investigation Requirements 

Part 2 - Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 
Would infiltration of water in any appreciable amount be physically feasible without any negative 
consequences that cannot be tei.sonably mitigated? 

Criteria Screening Question 

5 

Do soil and geologic conditions allow for infiltration in anr appreciable rate or 
volume? The response to this Screening Question shall be based on a 
compre'.tensive evaluation of the factors presented in Appendix C.2 and 
AppendxD. 

Provide basis: 

Yes No 

Swnmarize findin~ of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study I data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

6 

Cao Infil:rntion in any appreciable quantity be allowed without increasing risk 
of geotechnical hazards (slope srability, gtOll(ldwater mounding, utilities, or 
ocher fact·:>rs) that cannot be rrutigated to an acceptable level? The response to 
this Screening Question sh.all be based on fl comprehensive evaluation of the 
factors presented in Appendix C.2. 

Provide basis: 

I 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

Storm Water Standards 
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Appendix C: Geotechnical and Groundwater Investigation Requirements 

Criteria Screening Question 

7 

Can fn£1a:ation in any appreciable quantity be allowed without posing 
gign ificAnt risk for groundwater reJared concerns (sballow wace1· table, storm 
water i>oll utant or ocher factors)? The response tn this Screening Quescion 
shall be based on a coniprebensi •e e\'aluation of the factors presented in 
Append.>:. C.3. 

Provide basis: 

Yes No 

I 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

8 
Can infiltration be allowed without violating downstream water rights? The 
response 10 this Screening Question shall be based on a comprehensive 
cvaJuation of the factors presented in Appcodi'i: C.3. 

/ 
Provide basis: 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrati\•e discussion of study I data source applicability and why it was not feasible to mitigate low 
infiltration rares. 

lf all answers from row 1-4 are yes then partial infiltration design is potentiallr feasible. 
Pan 2 T he feasibilil)' screening category is Partial Infiltration. 
Result* IE aD)' an wcr from row 5-8 is no, then infiltration of any volume is considered to be 

infeasible wkhin the drainage area. The feasibility screening category is No Infiltration. 

*To be completed using gru:hcred site information and best professional judgment considering the definition of MRP in 
the MS4 Permit. Addir.ion~J testing :1nd/ or studies may be required by City Engineer to subscanciare findings 

Storm Water Standards 
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ALLIED EARTH TECHNOLOGY 
7915 SILVERTON AVENUE, SUITE31 7 

SAN DIEGO, CALIFORNIA 92126 
PH. (858) 586-1665 (619) 447-4747 
E-MAIL: ROBERTAET@AOL.COM 

================================================================= 
ROBERT CHAN, P.E. 

TO : EA Renovations, Inc. 

FROM: Robert Chan, P.E. 

SUBJECT: 

Gentlemen: 

The following are response to City of San Diego comments : 

4. Provide a geologic/geotechnical map that shows the distribution of fill and geologic units, 
location of exploratory excavations; percolation tests and proposed development. 
Circumscribed the limits of anticipated remedial grading on the geologic/geotechnical 
map to delineate the proposed footprint of the project. 

See Figure Nos. 1 and 2 

5. The project's geotechnical consultant should provide representative geologic/geotechnical 
cross sections that show the existing and proposed grades, distribution of fill and geologic 
units, and the anticipated area of the of the proposed basement excavation. The cross­
sections should extend beyond the property lines and show the relation to adjacent 
properties. 

See Figure Nos. 1 and 2. 

6. Provide the percolation field test data and clarify the actual percolation method used as 
per Appendix D of the Storm Water Standards. The data should include the starting date 
and time, and length of time the test borings were presoaked. 

See attached percolation test 



City Response Page2 

7. Provide infiltration rates. Provide the method and calculations used to convert from 
percolation data. 

See attached 

8. Provide a completed Worksheet C.4-1 (Appendfr C of the San Diego Storm Water 
Standards) in the addendum report. Although it is not necessary to investigate each and 
every criterion in worksheet C.4-1, a brief summaJJJ of findings must be provided for each 
criteria. The yes/no response for Criteria #1 and 5 should be based on the infiltration 
rates. 

See attached. 

9. The answers to the screening questions for Criteria # 1 and 5 of worksheet C. 4-1 should be 
based on the infiltration rates. Provide the infiltration rates and summary of findings for 
these criteria. The yes/no response for Criteria # 1 and 5 shold be based on the infiltration 
rates. 

See attached C.4-1. 

10. Currently, Criteria #2 and 6 includes a general statement of geotechnical hazards on the 
site. In order for the City to accept the current geotechnical hazard justification, the 
project's geotechnical consultant must address each specific geologic or geotechnical 
hazard associated with storm water infiltration that cannot be mitigated to an acceptable 
level. The analyses and supporting documentation should be submitted for review. 

1. TI1e on-site storm water infiltration rate is 14 inch/hr. per the percolation test results. 

2. Soil-structure interaction - The storm water infiltration basin is located in the 
southwest comer of the property, adjacent to the proposed apartment structure. The 
foundation of the proposed structure will be subject to hydro-consolidation. 

11. Address the measures available to mitigate the identified geologic or geotechnical hazards 
to an acceptable le level in the summary for criteria #2 and 6 of worksheet C.4-1 

No measures are available to mitigate the geologic or geotechnical hazards as listed in item 
nos. 1 and 2 under 10 above. 



City Response Page 3 

12. The project geotechnical consultant could consider additional in.filtration testing to allow 
a reasonably confident determination of infiltration feasibility. The project's geotechnical 
consultant should provide adequate number of infiltration testing per Appendix D of the 
Storm Water Standards. 

The bio-retention/infiltration basin, consisting of 600 square feet, is located in the front, 
southwest comer of the property. Remainder of the entire property will be occupied by the 
proposed structure. There is a small area along the front of the property where additional 
infiltration test can be conducted. however, the entire area is underlain by the very dese, 
cemented Very Old Paralic Deposit #8 (Lindavista Formation). There may be some 
isolated, local areas where better infiltration rates may be obtained. However, it is our 
opinion that the infiltrated water will flow a short distance both vertically and laterally, 
before encountering dense, impermeable soils. 

13. The projecz 's geotechnical consultant should provide a conclusion regarding if the 
proposed development will destabilize or result in settlement of adjacent property or the 
right of way. 

The on-site soils do not permit proper infiltration of storm water. Even if the soils are 
permeable, the close proximity of the potential infiltration basin to the proposed structure 
will cause destabilization or result in settlement of the structure or right-of-way. 

14. The project 's geotechnical consultant shold provide a statement as to whether or not the 
site is suitable for the intended use. 

The site is suitable for the intended use. 
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Percolation Test Data Sheet 

Project: f?~AVwAY Project No: u) ---1i_ &'16 3 Date: 04-/!l// l 
Test Hole No: ~ Tested By: A ."(. • 
Depth of Test ole, Dr: ~c,/µ USCS Soil Classif icaUon: 5 ni 

Test Hole Dimensions (inches) Length Width 

Diameter (if round)= &IN Sides (if rectangular)= 

Sandy Soil Criteria Test* 

Greater 
Time lni ial - inal ange in t an or 

In erval, Dept to Dep' .. o Wat er Equal to 611 ? 

Trial No. Start Time Stop Time (min.) Water(in.} Water (in.) Level (in.} {y/n) 

1 ~ ~ oo <t 00 ~o l ~ .D !'0 .? Q. '"f;J y 
2 q : z.,~ (() ,Z,5 ~D {Q . () ,q_i (J ,,z, y 

t'l f two co secutive 1easurements s ow t a six inc es of water seeps away in less t a 25 
minu es, t e test shall be run for an additional ho r wit eas rements ta e every min tes. 

other wise, re-soak (fill) overnight . Obtain at least welve eas rements er ale over at least 

six hours (approximately 30 minute intervals} with a precision of at least 0.25". 

M Oo Dt 60 
Time I itial inal Change in ercolat ion 

Interval ep h to ept to Water Rate 

Tria l No. Start Time Stop Time (min.) Water {in.) Water (in.) l evel (in.) (min.fin.) 
1 1i :oa /3.1)0 (gO IR.() (q . ~ 0 .3 WO VII}).;...-

2 t ~ ./JO i 1: 00 UD iCf .D Z-D~D I -0 Z4D Y'f. ( k- -
3 

4 

s 
6 

7 

8 

9 

10 
11 

12 
13 
14 

15 
COMME TS: 

Table 5 - Sample Test Data Form for Percolation Test 

Riverside County - Low Impact De11elopment BMP Design Handbook rev. 912011 
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Infiltration Rate 

The infiltration rate was converted from the percolation rate using the "Porchet Method". 

It = i1H 60 r 
~t (r + 2 Havg) 

Where 

It Tested infiltration rate, inches/hour 

A H = change in head over the time interval, inches 

4t = time interval, minutes 

r effective radius of test hole 

Havg = average head over the time interval, inches 

For a percolation rate of 240 min/in, using the above formula, the infiltration rate obtained is 

0.23 in/hr. 



Appendix C: Geotechnical and Groundwater Investigation Requirements 

Worksheet C.4-1: Cate orliation oflnfiltration Feasibili 

Part 1 - Full Infiltration Feasibility Screening Criteria 
Would infiltration of the full design volume be feasible from a physical perspective without any undesirable 
consequences that cannot be reasonably mitigated? 

Criteria Screening Question 

1 

Is the estimated reliable infiltration rate below proposed facility locations 
greater than 0.5 inches per hour? The response to this Screening Question shall 
be based on a comprehensive evaluation of the factors presented in Appendix 
C.2 and Appendix D. 

Provide basis: 

Yes No 

I 

The sit~ is underlai? by t.he Very OI? Paralic Deposit #8, formerly known as the Lindavista 
Format10~. The Lm~av1sta. Formation consists of very dense, cemented reddish brown silty 
sands which are practically impermeable. Low infiltration rate of 0.23 in/hr. was obtained. 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability. 

2 

Can infiltration greater than 0.5 inches per hour be allowed without increasing 
risk of geotechnical hazards (slope stability, groundwater mounding, utilities, or 
other factors) that cannot be mitigated to an acceptable level? The response to 
this Screening Question shall be based on a comprehensive evaluation of the 
factors presented in Appendix C.2. 

Provide basis: 

Infiltration greater than 0.5 inches per hour cannot be allowed without increasing tisk 
of geotechnical hazards that cannot be mitigated to an acceptable level. 

I 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability. 

Storm Water Standards 
Part 1: BMP Design :\ifanual 
January 2016 Edition C-11 

City of San Diego 
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Appendix C: Geotechnical and Groundwater Investigation Requirements 

ll . . . ~ 
Criteria Screening Question 

Can infiltration greater than 0.5 inches per hour be allowed without increasing 
risk of groundwater contamination (shallow water table, storm water pollutants 

3 or other factors) that cannot be mitigated to an acceptable level? The response 
to this Screening Question shall be based on a comprehensive evaluation of the 
factors presented in Appendix C.3. 

Provide basis: 

Yes No 

No shallow groundwater was encountered on site. Groundwater level is in excess of 10 feet 
below existing ground surface. 

Swnmarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study I data source applicability. 

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

4 streams or increased discharge of contaminated groundwater to surface waters? 
The response to this Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.3. 

Provide basis: 

Infiltration greater than 0.5 inches per hour cannot be allowed without causing potential 
water balance issues such as change of seasonality of ephemeral streams or increased 

discharge of contaminated groundwater to surface waters. 

Swnmarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability. 

Part 1 

If all answers to rows 1 - 4 are "Yes" a full infiltration design is potentially feasible . The 
feasibility screening category is Full Infiltration 

Result* If any answer from row 1-4 is "No", infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a "full infiltration" design. 
Proceed to Part 2 

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

Storm Water Standards 
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Appendix C: Geotechnical and Groundwater Investigation Requirements 

Part 2 - Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 
Would infiltration of water in any appreciable amount be physically feasible without any negative 
consequences that cannot be reasonably mitigated? 

Criteria Screening Question 

5 

Do soil and geologic conditions allow for infiltration in any appreciable rate or 
volume? The response to this Screening Question shall be based on a 
comprehensive evaluation of the factors presented in Appendix C.2 and 
Appendix D. 

Provide basis: 

Yes No 

The site is underlain by the Very Old Paralic Deposit #8, formerly kno-wn as the Lindavista 
Formation. The Lindavista Formation consists of very dense, cemented reddish brown silty 
sands which are practically impermeable. Low infiltration rate of 0.23 in/hr. was obtained. 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study I data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

Can Infiltration in any appreciable quantity be allowed without increasing risk 
of geotechnical hazards (slope stability, groundwater mounding, utilities, or 

6 other factors) that cannot be mitigated to an acceptable level? The response to 
this Screening Question shall be based on a comprehensive evaluation of the 
factors presented in Appendix C.2. 

Provide basis: 

Even if acceptable infiltration rates are obtained, the close proximity of the bio-infiltration 
basin to the proposed structure will cause hydro-consolidation of the foundation. 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study I data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

Storm Water Standards 
Part 1: BMP Design \1anual 
January 2016 Edition C-13 

City of Son Diego 
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Appendix C: Geotechnical and Groundwater Investigation Requirements 

~I ''[ ll ' 

Criteria Screening Question 

Can Infiltration in any appreciable quantity be allowed without posing 
significant risk for groundwater related concerns (shallow water table, storm 

7 water pollutants or other factors)? The response to this Screening Question 
shall be based on a comprehensive evaluation of the factors presented in 
Appendix C.3. 

Provide basis: 

,, 

Yes No 

Infiltration in any appreciably quantity cannot be allowed without posing significant risk 
For groundwater related concerns. 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

Can infiltration be allowed \vithout violating downstream water rights? The 
8 response to this Screening Question shall be based on a comprehensive 

evaluation of the factors presented in Appendix C.3. 

Provide basis: 

Infiltration in any appreciably quantity cannot be allowed without violating downstream 
water rights 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study I data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible . 
Part 2 The feasibility screening category is Partial Infiltration. 
Result* If any answer from row 5-8 is no, then infiltration of any volume is considered to be 

infeasible within the drainage area. The feasibility screening category is No Infiltration. 

*To be completed using gathered site information and best professional judgment 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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November 1, 2016 
 
CLIMATE ACTION PLAN (CAP) 
Consistency Checklist Introduction 
2828-2834 Broadway, San Diego CA 92101 
 
 
 
Step 1: Land Use Consistency. 
 

1. Would the proposed project implement the General Plan’s City of Villages strategy in an identifies Transit 
Priority Area (TPA) that will result in an increase in the capacity for transit-supportive residential and/or 
employment densities? 

 
The project site is located at 2828-2834 Broadway within the GHPD-GH-600 zone, the Residential Tandem Parking 
Overlay Zone, the Transit Area Overlay Zone and is within the Greater Golden Hill Community Plan (GGHCP) Area. The 
zoning designation is a multi-family residential zone that requires 600 square feet of lot area per dwelling unit. The 
GGHCP designates the project site as High Residential Land Use at 44-73 dwelling units per acre (DU/AC). The project 
site, occupying 0.361-acres could accommodate 26 DU on the underlying zone and between 16 to 26 DU based on the 
community plan. The project proposes 26 base density dwelling units and an Affordable Housing Density Bonus of 8 
dwelling units which is consistent with the land use designation and density with additional density allowed under the 
affordable Housing Density Bonus provision in SDMC Chapter 14, Article 3, Division 7. 
 
The project proposes the demolition of an existing 4-unit apartment building and together with the adjacent vacant site, 
the construction of a three-story, 22,487 square foot, 34-unit residential apartment complex totalling 15,750 square feet 
with parking for 32 cars, 1 electric vehicle charging station 2 motorcycles, 14 bicycle spaces and associated site 
improvements, including improvements to the adjacent alleys. The 34 multi-family dwellings will consist of 20 one-
bedroom apartments and 14-studio apartments located over 3 floors with underground enclosed parking. As a component 
of the proposed project, the structure incorporates a roof-mounted photovoltaic system consisting of solar panels to 
generate at least 50% of the projects’ projected energy consumption, in conformance with the criteria of the Affordable/In-
Fill Housing and Sustainable Expedite Program. 
 
The project is consistent with the recommended land use, design guidelines, and development standards in effect for this 
site per the adopted GGHCP, the GHPD, SDMC and the TPA. 
 

2. Would the proposed project implement the General Plan’s Mobility Element in Transit Priority Areas to 
increase the use of transit? 

 
The proposed development is compatible with existing and planned land uses on adjoining properties, per the GHPD and 
the adopted GGHCP which recommends “High intensity residential development is recommended along the Broadway 
corridor and in adjacent areas already experiencing density increases. Higher density is appropriate along transit corridors 
because it permits greater numbers of residents to live near routes which provide direct access from their community to 
other communities, thus reducing through traffic on local neighborhood streets.” 
 
The project proposes the demolition of an existing 4-unit apartment building and together with the adjacent vacant site, 
the construction of a three-story, 22,487 square foot, 34-unit residential apartment complex totaling 15,750 square feet 
with parking for 32 cars, 1 electric vehicle charging station, 2 motorcycles, 14 bicycle spaces. 
 
The site is located on the adjacent block of a high frequency bus route along C Street and is located 3 miles from the 
center of Downtown San Diego, and 1 mile from Balboa Park. Numerous cultural, community, shopping and sporting 
facilities and schools are all located within walking distance from the proposed project. The site is part of an Urbanized 
Community and the project is consistent with the recommended land use, design guidelines, and development standards 
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in effect for this site per the adopted GGHCP, the GHPD, SDMC and the General Plan Mobility Element in Transit Priority 
Areas. 
 

3. Would the proposed project implement pedestrian improvements in Transit Priority Areas to increase 
walking opportunities? 

The design of the proposed buildings provides an improved pedestrian connection between the building and the 
street. Visible pedestrian access is provided from the building to the main street – Broadway, and pedestrian access 
is also provided to the rear alley. Improvements are proposed to the alleys to provide secure pathways for additional 
pedestrian connections. 
 
4. Would the proposed project implement the City of San Diego’s Bicycle Master Plan to increase bicycling 

opportunities? 
 
The project is located an Urbanized community with an established network of bicycle lanes. The project will provide 
safe, convenient, and adequate short- and long-term bicycle parking facilities. A secured area measuring 9’ by 24’, 
accessed directly of the existing alley will provide for 14 bicycle spaces to meet the City’s minimum requirement, with 
room to double the bicycle spaces should the demand increases. 
 

5. Would the proposed project incorporate implementation mechanisms that support Transit Orientated 
Development? 

 
The proposed development is compatible with existing and planned land uses on adjoining properties, per the GHPD 
and the adopted GGHCP which recommends “High intensity residential development is recommended along the 
Broadway corridor and in adjacent areas already experiencing density increases. Higher density is appropriate along 
transit corridors because it permits greater numbers of residents to live near routes which provide direct access from 
their community to other communities, thus reducing through traffic on local neighborhood streets.” 

 
The project proposes the demolition of an existing 4-unit apartment building and together with the adjacent vacant 
site, the construction of a three-story, 22,487 square foot, 34-unit residential apartment complex totaling 15,750 
square feet with parking for 32 cars, 1 electric vehicle charging station, 2 motorcycles, 14 bicycle spaces. 
 
The site is located on the adjacent block of a high frequency bus route along C Street and is located 3 miles from the 
center of Downtown San Diego, and 1 mile from Balboa Park. Numerous cultural, community, shopping and sporting 
facilities and schools are all located within walking distance from the proposed project. The site is part of an 
Urbanized Community and the project is consistent with the recommended land use, design guidelines, and 
development standards in effect for this site per the adopted GGHCP, the GHPD, SDMC and the General Plan 
Mobility Element in Transit Priority Areas. 

 
6. Would the proposed project implement the Urban Forest Management Plan to increase canopy coverage? 

 
The project proposes new Jacaranda Mimosifolia street trees providing generous 25-40 canopies as well as similar 
generous canopied trees on the site itself. The proposed project will therefore incorporate tree planting that will contribute 
to the City’s 20% urban canopy tree coverage goal. 
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Step 2.:CAP Strategies Consistency. 
 

1. Cool/Green Roofs. (Sheet A1.08) 
The project will propose roof materials with a minimum 3-year aged solar reflection and thermal emittance or solar 
reflection index as per Attachment A: 
 
Roof Slope: 0.55 Min. 3-year aged solar reflectance 

0.75 Thermal emittance 
64 Solar Reflective index. 

 
2. Plumbing Fixtures and Fittings. 

The following low-flow fixtures/appliances will be provided: 
- Kitchen faucets: maximum flow rate not to exceed 1.5 gallons per minute at 60 psi; 
- Standard dishwashers: 4.25 gallons per cycle; 
- Compact dishwashers: 3.5 gallons per cycle; and 
- Clothes washers: water factor of 6 gallons per cubic feet of drum capacity. 

 
3. Energy Performance Standard/Renewable Energy. 

The project will propose roof mounted photo-voltaic solar panels which is intended to provide a min. 15% improvement in 
performance standard when compared to Title 24, Part 6 Energy Budget for the Proposed Design Building as calculated 
by Compliance Software certified by the California Energy Commission. 

 
4. Electric Vehicle Charging. 

The project will propose 1 parking space (equivalent to 3% of total parking spaces) will be provided to support future 
Electric Vehicle Charging Station (EVCS). The proposed EVCS will be provided in the basement (see Sheet A1.04) The 
EVCS will have the necessary electric vehicle supply equipment installed to provide active electric charging station ready 
for use by residents. 

 
5. Bicycle Parking Spaces. 

The project will provide more short and long-term bicycle parking spaces than required in the City’s Municipal Code 
(Chapter 14, Article 2, Division 5). 
In accordance with Table 142-05C, the bicycle spaces required is 13.6 spaces, based on 0.4 spaces per 1bed/studio. The 
bicycle spaces are provided in a dedicated room measuring 9-feet by 24-feet (see Sheet A1.05), which leaves for ample 
room to double the bicycle storage capacity in the future. 

 
6. Shower Facilities: 

This section is not applicable, as the project does not propose non-residential uses. 
 

7. Designated Parking Spaces: 
This section is not applicable, as the project does not propose non-residential uses. 

 
8. Transportation Demand Management Program 

This section is not applicable, as the project does not propose non-residential uses. 
 
 
Kind regards,  
 
 
 
 
 
Pauly De Bartolo & Ivan Rimanic 
partners 
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CLIMATE ACTION PLAN 
CONSISTENCY CHECKLIST INTRODUCTION 

In December 2015, the City adopted a Climate Action Plan (CAP) that outlines the actions that City will 
undertake to achieve its proportional share of State greenhouse gas (GHG) emission reductions. The 
purpose of the Climate Action Plan Consistency Checklist (Checklist) is to, in conjunction with the CAP, 
provide a streamlined review process for proposed new development projects that are subject to 
discretionary review and trigger environmental review pursuant to the California Environmental Quality 
Act (CEQA). 1 

Analysis of GHG emissions and potential climate change impacts from new development is required 
under CEQA. The CAP is a plan for the reduction of GHG emissions in accordance with CEQA Guidelines 
Section 15183.5. Pursuant to CEQA Guidelines Sections 15064(h)(3), 15130(d), and 15183(b), a project's 
incremental contribution to a cumulative GHG emissions effect may be determined not to be 
cumulatively considerable if it complies with the requirements of the CAP. 

This Checklist is part of the CAP and contains measures that are required to be implemented on a 
project-by-project basis to ensure that the specified emissions targets identified in the CAP are achieved. 
Implementation of these measures would ensure that new development is consistent with the CAP's 
assumptions for relevant CAP strategies toward achieving the identified GHG reduction targets. Projects 
that are consistent with the CAP as determined through the use of this Checklist may rely on the CAP for 
the cumulative impacts analysis of GHG emissions. Projects that are not consistent with the CAP must 
prepare a comprehensive project-specific analysis of GHG emissions, including quantification of existing 
and projected GHG emissions and incorporation of the measures in this Checklist to the extent feasible. 
Cumulative GHG impacts would be significant for any project that is not consistent with the CAP. 

The Checklist may be updated to incorporate new GHG reduction techniques or to comply with later 
amendments to the CAP or local, State, or federal law. 

Questions pertaining to the Checklist should be directed to Development Services Department at 619-
446-5000. 

1 Certain projects seeking ministerial approval may be required to complete the Checklist. For example, projects in a Community Plan 
Implementation Overlay Zone may be required to use the Checklist to qualify for ministerial level review. See Supplemental 
Development Regulations in the project's community plan to determine applicability. 

City Council Approved 
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s CAP CONSISTENCY CHECKLIST 

SUBMITTAL APPLICATION 

•!• The Checklist is required only for projects subject to CEQA review. 2 

•!• If required, the Checklist must be included in the project submittal package. Application submittal 
procedures can be found in Chapter 11: Land Development Procedures of the City's Municipal Code. 

•!• The requirements in the Checklist will be included in the project's conditions of approval. 

•!• The applicant must provide an explanation of how the proposed project will implement the requirements 
described herein to the satisfaction of the Planning Department. 

' . 
Application lnf.ormation 

~ - ~ - -

:~:j;::~:·~::e::: ;:1:?B2iJW!~:~~~:~h! DMO c& 91102 · 

Applicant Name/Co.: -D~B~R~.P~S~_,· ~,.._,f~'t>.ll~L~D=E~f?:~AA~~Ii~O~L~O~),__ ____________ _ 

85'6 Q20- 52Vi2 . Contact Email: pnul1f @j clb1rds. C,QV)f) Contact Phone: 

Was a consultant retained to complete this checklist? 

Consultant Name: 

Company Name: 

1. What is the size of the project (acres)? 

2. Identify all applicable proposed land uses: 

D Residential (indicate # of single-family units): 

r:/ Residential (indicate# of multi-family units): 

D Commercial (total square footage): 

D Industrial (total square footage): 

D Other (describe): 

3. Is the project located in a Transit Priority Area? 

4. Provide a brief description of the project proposed: 

DYes li21"No If Yes, complete the following 

Contact Phone: 

Contact Email: 

'15/ves D No 

34 MUL11-£AMIL'( AfMJMENTS 1 Ot \NftlcAt 3 \/\!If I f,g:,,6sff0!\t>ABI f- (\/£&'(I OW 

2 Certain projects seeking ministerial approval may be required to complete the Checklist. For example, projects in a Community Plan 
Implementation Overlay Zone may be required to use the Checklist to qualify for ministerial level review. See Supplemental 
Development Regulations in the project's community plan to determine applicability. 

City Council Approved 
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CAP CONSISTENCY CHECKLIST QUESTIONS 

Step 1: Land Use Consistency 

The first step in determining CAP consistency for discretionary development projects is to assess the project's consistency with the growth 
projections used in the development of the CAP. This section allows the City to determine a project's consistency with the land use 
assumptions used in the CAP. 

1. Is the proposed project consistent with the existing General Plan and Community Plan land use and 
zoning designations?;3 OR, 

2. If the proposed project is not consistent with the existing land use plan and zoning designations, does 
the project include a land use plan and/or zoning designation amendment that would result in an 
equivalent or less GHG-intensive project when compared to the existing designations?; QR, 

3. If the proposed project is not consistent with the existing land use plan and zoning designations, and 
~ includes a land use plan and/or zoning designation amendment that would result in an increase in GHG 

emissions when compared to the existing designations, would the project be located in a Transit 
Priority Area (TPA) and implement CAP Strategy 3 actions, as determined in Step 3 to the satisfaction of 
the Development Services Department? 

D 

If "Yes," proceed to Step 2 of the Checklist. For questions 2 and 3 above, provide estimated project emissions under both existing and 
proposed designation(s) for comparison. For question 3 above, complete Step 3. 

lf"No," in accordance with the City's Significance Determination Thresholds, the project's GHG impact is significant. The project must 
nonetheless incorporate each of the measures identified in Step 2 to mitigate cumulative GHG emissions impacts unless the decision 
maker finds that a measure is infeasible in accordance with CEQA Guidelines Section 15091. Proceed and complete Step 2 of the Checklist. 

3 This quesion may also be answered in the affinmative if the project is consistent vith SAND AG Series 12 growth projections, which were used to detenmine the CAP projections, 
as detenmined by the Planning Department. 

City Council Approved 
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Step 2: CAP Strategies Consistency 

·-,The second step of the CAP consistency review is to review and evaluate a projects consistency with the applicable strategies and actions 
of the CAP. Step 2 only applies to development projects that involve permits that would require a certificate of occupancy from the 
Building Official or projects comprised of one and two family dwellings or townhouses as defined in the California Residential Code and 
their accessory structures.• All other development projects that would not require a certificate of occupancy from the Building Official shall 
implement Best Management Practices for construction activities as set forth in the Greenbook (for public projects). 

~. 

1. 

2. 

Cool/Green Roofs. 

• Would the project include roofing materials with a minimum 3-year aged solar 
reflection and thermal emittance or solar reflection index equal to or greater than 
the values specified in the voluntary measures under California Green Building 
Standards Code (Attachment A)?; OR 

• Would the project roof construction have a thermal mass over the roof 
membrane, including areas of vegetated (green) roofs, weighing at least 25 
pounds per square foot as specified in the voluntary measures under California 
Green Building Standards Code?; OR 

• Would the project include a combination of the above two options? 

Check "N/ A" only if the project does not include a roof component. 
Plumbing fixtures and fittings 

With respect to plumbing fixtures or fittings provided as part of the project, would 
those low-flow fixtures/appliances be consistent with each of the following: 

Residential buildings: 
• Kitchen faucets: maximum flow rate not to exceed 1.5 gallons per minute at 60 

psi; 
• Standard dishwashers: 4.25 gallons per cycle; 
• Compact dishwashers: 3.5 gallons per cycle; and 
• Clothes washers: water factor of 6 gallons per cubic feet of drum capacity? 

Nonresidential buildings: 
• Plumbing fixtures and fittings that do not exceed the maximum flow rate 

specified in Table AS.303.2.3.1 (voluntary measures) of the California Green 
Building Standards Code (See Attachment A); and 

• Appliances and fixtures for commercial applications that meet the provisions of 
Section A5.303.3 (voluntary measures) of the California Green Building Standards 
Code (See Attachment A)? 

Check "N/A" only if the project does not include any plumbing fixtures or fittings. 

D D 

D D 

4 Actions that are not subject to Step 2 would indude, for example: 1) discretionary map actions that do not propose specific development, 2) permits allowing wireless communication facilities, 

3) special events permits, 4) use permits that do not result in the expansion or enlargement of a building, and 5) non-building infrastructure projects such as roads and pipelines. Because such 
actions would not result in new occupancy buildings from which GHG emissions reductions could be achieved, the items contained in Step 2 would not be applicable. 

City Council Approved 
/11/11 17 7f11 /:; 



3. Energy Performance Standard I Renewable Energy 

Is the project designed to have an energy budget that meets the following 
performance standards when compared to the Title 24, Part 6 Energy Budget for the 
Proposed Design Building as calculated by Compliance Software certified by the 
California Energy Commission (percent improvement over current code): 

• Low-rise residential -15% improvement? 

• Nonresidential with indoor lighting OR mechanical systems, but not both - 5% 
improvement? 

• Nonresidential with both indoor lighting AND mechanical systems -10% 
improvement?5 

The demand reduction may be provided through on-site renewable energy 
generation, such as solar, or by designing the project to have an energy budget that 
meets the above-mentioned performance standards, when compared to the Title 24, 
Part 6 Energy Budget for the Proposed Design Building (percent improvement over 
current code). 

Note: For Energy Budget calculations, high-rise residential and hotel/motel buildings 
are considered non-residential buildings. 

Check "NI/:>!.' only if the project does not contain any residential or non-residential 
buildings. 

4. Electric Vehicle Charging 

• Single-family projects: Would the required parking serving each new single-family 
residence and each unit of a duplex be constructed with a listed cabinet, box or 
enclosure connected to a raceway linking the required parking space to the 
electrical service, to allow for the future installation of electric vehicle supply 
equipment to provide an electric vehicle charging station for use by the resident? 

• Multiple-family projects of 1 O dwelling units or less: Would 3% of the total parking 
spaces required, or a minimum of one space, whichever is greater, be provided 
with a listed cabinet, box or enclosure connected to a conduit linking the parking 
spaces with the electrical service, in a manner approved by the building and safety 
official, to allow for the future installation of electric vehicle supply equipment to 
provide electric vehicle charging stations at such time as it is needed for use by 
residents? 

• Multiple-family projects of more than 10 dwelling units: Would 3% of the total 
parking spaces required, or a minimum of one space, whichever is greater, be 
provided with a listed cabinet, box or enclosure connected to a conduit linking the 
parking spaces with the electrical service, in a manner approved by the building 
and safety official? Of the total listed cabinets, boxes or enclosures provided, would 
50% have the necessary electric vehicle supply equipment installed to provide 
active electric vehicle charging stations ready for use by residents? 

D D 

D D 

5 CALGreen defines mechanical systems as equipment, appliances, fixtures, fittings and/or appurtenances, including ventilating, heating, cooling, 
air-conditioning and refrigeration systems, incinerators and other energy-related systems. 

City Council Approved 
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• Non-residential projects: If the project includes new commercial, industrial, or 
other uses with the building or land area, capacity, or numbers of employees listed 
in Attachment A would 3% of the total parking spaces required, or a minimum of 
one space, whichever is greater, be provided with a listed cabinet, box or enclosure 
connected to a conduit linking the parking spaces with the electrical service, in a 
manner approved by the building and safety official? Of the total listed cabinets, 
boxes or enclosures provided, would 50% have the necessary electric vehicle 
supply equipment installed to provide active electric vehicle charging stations 
ready for use? 

Check "NIP\' only if the project is does not include new commercial, industrial, or other 
uses with the building or land area, capacity, or numbers of employees listed in 
Attachment A. 

5. Bicycle Parking Spaces 

Would the project provide more short- and long-term bicycle parking spaces than 
required in the City's Municipal Code (Chapter 14, Article 2, Division 5)? 

Check "N/A" only if the project is a residential project. 

6. Shower facilities 

If the project include~ nonresidential development that would accommodate over 10 
tenant occupants (employees), would the project include changing/shower facilities in 
accordance with the voluntary measures under the California Green Building Standards 
Code as shown in the table below? 

0-10 0 0 

11-50 1 shower stall 2 

51-100 1 shower stall 3 

101-200 1 shower stall 4 

1 shower stall plus 1 1 two-tier locker plus 1 

Over200 
additional shower stall two-tier locker for each 
for each 200 additional 50 additional tenant-

tenant-occupants occupants 

Check "NIP\' only if the project is a residential project, or if it does not include 
nonresidential development that would accommodate over 1 O tenant occupants 
(employees). 

D D 

D D 

5 Non-portable bicycle corrals within 600 feet of project frontage can be counted towards the project's bicycle parking requirements. 

City Council Approved 
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7. Designated Parking Spaces 

If the project includes an employment use in a TPA, would the project provide 
designated parking for a combination of low-emitting, fuel-efficient, and 
carpool/vanpool vehicles in accordance with the following table? 

0-9 0 

10-25 2 

26-50 4 

51-75 6 

76-100 9 

101-150 11 

151-200 18 

201 and over At least 10% of total 

This measure does not cover electric vehicles. See Question 4 for electric vehicle 
parking requirements. 

Note: Vehicles bearing Clean Air Vehicle stickers from expired HOV lane programs may 
be considered eligible for designated parking spaces. The required designated parking 
spaces are to be provided within the overall minimum parking requirement, not in 
addition to it. 

Check "N/A" only if the project is a residential project, or if it does not include an 
employment use in a TPA. 

8. Transportation Demand Management Program 

If the project would accommodate over SO tenant-occupants (employees), would it 
include a transportation demand management program that would be applicable to 
existing tenants and future tenants that includes: 

At least one of the following components: 

• Parking cash out program 

• Parking management plan that includes charging employees market-rate for 
single-occupancy vehicle parking and providing reserved, discounted, or free 
spaces for registered carpools or vanpools 

• Unbundled parking whereby parking spaces would be leased or sold separately 
from the rental or purchase fees for the development for the life of the 
development 

And at least three of the following components: 

• Commitment to maintaining an employer network in the SANDAG iCommute 
program and promoting its RideMatcher service to tenants/employees 

• On-site carsharing vehicle(s) or bikesharing 

• Flexible or alternative work hours 

• Telework program 

• Transit, carpool, and vanpool subsidies 

D D 

D D 

City Council Approved 
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• Pre-tax deduction for transit or vanpool fares and bicycle commute costs 

• Access to services that reduce the need to drive, such as cafes, commercial 
stores, banks, post offices, restaurants, gyms, or childcare, either onsite or within 
1,320 feet (1 /4 mile) of the structure/use? 

Check "N/A'' only if the project is a residential project or if it would not accommodate 
over 50 tenant-occupants (employees). 

City Council Approved 
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Step 3: Project CAP Conformance Evaluation (if applicable) 

The third step of the CAP consistency review only applies if Step 1 is answered in the affirmative under 
option 3. The purpose of this step is to determine whether a project that is located in a TPA but that 
includes a land use plan and/or zoning designation amendment that would result in an increase in GHG 
emissions when compared to the existing designations, is nevertheless consistent with the assumptions 
in the CAP because it would implement CAP Strategy 3 actions. The following questions must each be 
answered in the affirmative and fully explained. 

1. Would the proposed project implement the General Plan's City of Villages strategy in an identified Transit Priority Area (TPA) that will 
result in an increase in the capacity for transit-supportive residential and/or employment densities? 

Considerations for this question: 
• Does the proposed land use and zoning designation associated with the project provide capacity for transit-supportive residential densities 

within the TPA? 
• Is the project site suitable to accommodate mixed-use village development, as defined in the General Plan, within the TPA? 
• Does the land use and zoning associated with the project increase the capacity for transit-supportive employment intensities within the TPA? 

2. Would the proposed project implement the General Plan's Mobility Element in Transit Priority Areas to increase the use of transit? 
Considerations for this question: 

• Does the proposed project support/incorporate identified transit routes and stops/stations? 
• Does the project include transit priority measures? 

3. Would the proposed project implement pedestrian improvements in Transit Priority Areas to increase walking opportunities? 
Considerations for this question: 

• Does the proposed project circulation system provide multiple and direct pedestrian connections and accessibility to local activity centers 
(such as transit stations, schools, shopping centers, and libraries)? 

• Does the proposed project urban design include features for walkability to promote a transit supportive environment? 

4. Would the proposed project implement the City of San Diego's Bicycle Master Plan to increase bicycling opportunities? 
Considerations for this question: 

• Does the proposed project circulation system include bicycle improvements consistent with the Bicycle Master Plan? 
• Does the overall project circulation system provide a balanced, multimodal, "complete streets" approach to accommodate mobility needs of 

all users? 

5. Would the proposed project incorporate implementation mechanisms that support Transit Oriented Development? 
Considerations for this question: 

• Does the proposed project include new or expanded urban public spaces such as plazas, pocket parks, or urban greens in the TPA? 
• Does the land use and zoning associated with the proposed project increase the potential for jobs within the TPA? 
• Do the zoning/implementing regulations associated with the proposed project support the efficient use of parking through mechanisms 

such as: shared parking, parking districts, unbundled parking, reduced parking, paid or time-limited parking, etc.? 

6. Would the proposed project implement the Urban Forest Management Plan to increase urban tree canopy coverage? 
Considerations for this question: 

• Does the proposed project provide at least three different species for the primary, secondary and accent trees in order to accommodate 
varying parkway widths? 

• Does the proposed project include policies or strategies for preserving existing trees? 
• Does the proposed project incorporate tree planting that will contribute to the City's 20% urban canopy tree coverage goal? 

City Council Approved 
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CLIMATE ACTION PLAN CONSISTENCY 
CHECKLIST 
ATTACHMENT A 

This attachment provides performance standards for applicable Climate Action Pan (CAP) 
Consistency Checklist measures. 

Land Use Type Roof Slope 
Minimum 3-Year Aged 

Thennal Emittance Solar Reflective Index 
Solar Reftectance 

$2:12 0.55 0.75 64 
Low-Rise Residential 

>2:12 0.20 0.75 16 

High-Rise Residential Buildings, $2:12 0.55 0.75 64 

Hotels and Motels > 2:12 0.20 0.75 16 

$2:12 0.55 0.75 64 
Non-Residential 

> 2:12 0.20 0.75 16 

Source: Adapted from the _C_filifomia Green Bull.ding Standards_c11Jl:g (CALGreen) lier 1 residential and non·residential voluntary measures shown in Tables 
A4.106.5.1 and A5.106.11.2.2, respectively. Roof installation and verification shall occur in accordance with the CALGreen Code. 

CALGreen does not include recommended values for low-rise residential buildings with roof slopes of S 2:12 for San Diego's climate zones {7 and 10}. 
Therefore, the values for climate zone 15 that covers Imperial County are adapted here. 

Solar Reflectance Index (SRI) equal to or greater than the values specified in this table may be used as an alternative to compliance with the aged solar 
reflectance values and thennal emittance. 



Fixture Type Maximum Row Rate 

Showerheads 1.8 gpm @ 80 psi 

Lavatory Faucets 0.35 gpm @60 psi 

Kitchen Faucets 1.6 gpm @ 60 psi 

Wash Fountains 1.6 [rim space(in.)/20 gpm@ 60 psi] 

Metering Faucets 0.18 gallons/cycle 

Metering Faucets for Wash Fountains 0.18 [rim space(in.)/20 gpm@ 60 psi] 

Gravity Tank-type Water Closets 1.12 gallons/flush 

Flushometer Tank Water Closets 1.12 gallons/flush 

Flushometer Valve Water Closets 1.12 gallons/flush 

Electromechanical Hydraulic Water Closets 1.12 gallons/flush 

Urinals 0.5 gallons/flush 

Source: Adapted from the .C:fil.i19.mifl Gre~ILBJJ.lli!ing Standards Code (CAL Green) Tier 1 non-residential voluntary measures shown in Tables AS.303.2.3.1 and 
AS.106.11.2.2, respectively. See the _California Plumbing Code for definitions of each fixture type. 

Where complying faucets are unavailable, aerators rated at 0.35 gpm or other means may be used to achieve reduction. 

Acronyms: 
gpm =gallons per minute 
psi= pounds per square inch {unit of pressure) 
in.=inch 



Appliance/Fixture Type 

Clothes Washers 

Conveyor-type Dishwashers 

Door-type Dishwashers 

Undercounter-type Dishwashers 

Combination Ovens 

Commercial Pre-rinse Spray Valves (manufactured on 
or 

after January 1, 2006) 

Standard 

Maximum Water Factor 
(WF) that will reduce the use of water by 10 percent 

below the California Energy Commissions' WF standards 
for commercial clothes washers located in Title 20 

of the California Code of Regulations. 

0.70 maximum gallons per rack (2.6 L) 0.62 maximum gallons per rack (4.4 
(High-Temperature) L) (Chemical) 

0.95 maximum gallons per rack (3.6 L) 
(High-Temperature) 

0.90 maximum gallons per rack (3.4 L) 
(High-Temperature) 

1.16 maximum gallons per rack (2.6 
L) (Chemical) 

0.98 maximum gallons per rack (3. 7 
L) (Chemical) 

Consume no more than 10 gallons per hour (38 l/h) in the full operational mode. 

Function at equal to or less than 1.6 gallons per minute (0.10 l,fs) at 60 psi (414 kPa) and 
Be capable of cleaning 60 plates in an average time of not more than 30 
seconds per plate. 
Be equipped with an integral automatic shutoff. 
Operate at static pressure of at least 30 psi (207 kPa) when designed for a fiow 
rate of 1.3 gallons per minute (0.08 L/s) or less. 

Source: Adapted from the 19'1ifon:J.@ Green !tl!iJ!ii.rrg_SjflndarQ§. Code (CALGreen) Tier 1 non~residential vuluntary measures shown in Section AS.303.3. See 
the .Q.ajifomia Plumbing Code for definitions of each appliance/fixture type. 

Acronyms: 
l =liter 
L/h =liters per hour 
l/ s = liters per second 
psi= pounds per square inch (unit of pressure} 
kPa = kilopascal (unit of pressure) 



Land Use Type 

Hospital 

College 

Hotels/Motels 

Industrial, Manufacturing or Processing Plants or Industrial Parks 

Office buildings or Office Parks 

Shopping centers or Trade Centers 

Sports, Entertainment or Recreation Facilities 

Transit Projects (including, but not limited to, transit stations and park and ride lots). 

Size-based Trigger Level 

500 or more beds 
OR 

Expansion of a 500+ bed hospital by 20% 

3,000 or more students 
OR 

Expansion of a 3,000+ student college by 20% 

500 or more rooms 

1,000 or more employees 
OR 

40 acres or more of land area 
OR 

650,000 square feet or more of gross floor area 

1,000 or more employees 
OR 

250,000 square feet or more of gross floor area 

1,000 or more employees 
OR 

500,000 square feet or more of gross floor area 

Accommodate at least 4,000 persons per performance 
OR 

Contain 1,500 or more fixed seats 

All 
Soufce: Adapted from the Governor's Office of Planning and Resean:h's (OPR's) Mode! Building Code foL!:!ug-ln ~ctric Vehicle CJi;;rrgID_g 



Appendix C: Geotechnical and Groundwater Investigation Req\tltements 

1 

Is the es:imated reliable infiltration rate below proposed fadllty locations 
greater than 0.5 inches per hour? The response to this Screening Question shill 
be based on a comprehensive evaluation of the factor:;; presented in Appendix 
C.2 and :\.ppendix D. 

Provide basis: 

Rel iable infiltration rate of 0.12 in/hr. was obtained. Based on this rate, full 

infiltrat ion is not feasible. 

/ 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study I data source applicability. 

Can infiltration greater than 0.5 inches per hour be allowed without increasing 
risk of geotechnical hazards (slope stability, groundwater mounding, utilities, or 

2 other factors) that cannot be mitigated to an acceptable level? The response to 

this Screening Question shall be based on a comprehensive evaluation of the 
factors presented in Appendix C.2. 

Provide basis: 

Geologic hazard associat ed with full infilt ration has not been investigated as 

Per Appendix C, Sec. C.1 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
na1-rativc discussion of study/ data source applicability. 

Storm Water Standards 
Part 1: Bi'.\-fP Design Manual 
Janua1·y 2016 Edition C-11 

City of San Oietgo 
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Can infiltration greater than 0.5 inches per hour be allowed without increasing 
risk of groundwater contamination (shallow water table, stonn water pollutants 

3 or other factors) that cannot be mitigated to an acceptable level? The response 
to this Screening Question shall be based on a comprehensive evaluation of the 
factors presented in Appendix C.3. 

Provide basis: 

Geologic hazard associated with groundwater contamination has not been 

Investigated as per Appendix C, Sec. C.1 

Summarize findings of studies; provide reference to studies, calculations, maps. data. sources, etc. Provide 
narrative discussion of study I data source applicability. 

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

4 streams or increased discharge of contaminated groundwater to surface waters? 
The response to th.is Screening Question shall be based on a comprehensive 
evaluation of the factors presented in Appendix C.3. 

Provide basis: 
- - --·· ··-- ---

Geologic hazard associated with potential water balance issues has not been 
Investigated as per Appendix C, Sec. C.1 

Summarize findings 9f studies; provide reference to studies, calculations, maps, data sources, etc. Prov1de 
narrative discussion of study/ data source applicability. 

If all answers to rows 1 - 4 are ''Yes" a full infiltration design is potentially feasible. The 
feasibility screening category is Full Infiltration 

Part 1 
Result* If any answer from row 1-4 is ''No'', infiltration may be possible to some extent but 

would not generally be feasible or desirable to achieve a "full infiltration" design. 
Proceed to Part 2 

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

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition C-12 

City of San OieiO 

~ 
TRAtlSl'ORTAJION 
' SlORM w.mt 



Appendix C: Geotechnical and Groundwater Investigation Requirements 

Provide basis: 

\ 

-- ----

Rel iable infiltration rate of 0.12 in/hr. was obtained. Based on this rate, 

partial infiltration is feasible 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study/ data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

6 

Can Infiltration in any appreciable quantity be allowed without increasing risk 
of geotechnical hazards (slope stability, groundwater mounding, utilities, or 
other factors) that cannot be mitigated to an acceptable level? The response to 
this Screening Question shall be based on a comprehensive evaluation of the 
factors presented in Appendix C.2. 

Provide basis: 

I 

Partial infiltration can be allowed without increasing risk of geotechnical hazards. 
Lining of basin side adjacent to building foundation is recommended to minimize 

potential migration± water from infiltration basin beneath the building foundation. 

/ 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study I data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

Storm Water Standards 
Part 1: BMP Design Manual 
January 2016 Edition C-13 

Cily of Sa n Diego 

~ 
lRAHSPORTATIOll 
& STORM WATER 
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7 

Can Infiltration in any appreciable quantity be allowed without posing 
significant risk for groundwater related concerns (shallow water table, storm 
water pollutants or other factors)? The response to this Screening-Question 
shall be based on a comprehensive evaluation of the factors preseAted in 
Appendix C.3. 

Provide basis: 

-------- -

./ 

Partial infiltration can be allowed without posing significant risk for groundwater related 

concerns. 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study I data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

Can infiltration be allowed without violating downstream water rights? The 
8 response to this Screening Question shall be based on a comprehensive .( 

evaluation of the factors presented in Appendix C.3. 

Provide basis: --Partial infiltration can be allowed with no downstream water rights violated. 

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide 
narrative discussion of study I data source applicability and why it was not feasible to mitigate low 
infiltration rates. 

Part2 
Result* 

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible. 
The feasibility screening category is Partial Infiltration. 
If any answer from row 5-8 is no, then infiltration of any volume is considered to be 
infeasible within the drainage area. The feasibility scteecing category is No Infiltration. 

*To be completed using gathered site infoonation and best professional judgment considering the definition of MEP in 
the MS4 Pennit. Additional testing and/ or studies may be requited by City Engineer to substantiate findings 

Storm Water Standards 
Part 1: BMP Des1gn Manual 
January 2016 Edition C-14 

City of San Dieao 

-~ 
TRANSPORTATION 
'SlOUI WATER 
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ALLIED EARTH TECHNOLOGY 
7915 SILVERTON AVENUE, SUITE 317 

SAN DIEGO, CALIFORNIA 92126 
PH. (858) 586-1665 (619) 447-4747 
E-MAIL: ROBERTAET@AOL.COM 

--------
ROBERT CHAN, P.E. 

EA Renovations, Inc. 
5841 Mission Gorge Road 
San Diego, CA. 92120 

March 21, 2106 

Subject: Project No. 16-1268E3 
Geotechnical Investigation 
Proposed Multi-Family Apartmentt Building Site 
2828/2834 Broadway 
San Diego, California 

Gentlemen: 

In accordance with your request, we have completed the geotechnical investigation for the 
proposed multi~family building site on subject property, more specifically referred to as being Lot 
Nos. 33 to 36, inclusive, and the W ~of Lot No. 37, in Block No. 64, of E.W. Morse's Subdivision 
of Pueblo Lot No. 1150, according to Map thereof No. 547 (APN 539-522-25 and 26-00), in the 
City and County of San Diego, State of California. 

We are pleased to submit the accompanying geotechnjcal investigation report to present our 
findings, conclusions and recommendations relative to the proposed development of the site. 

The geotechnical investigation was conducted under the supervision of the undersigned. The 
scope of our investigation included field exploration, laboratory testing and soil engineering 
analysis. 

No major adverse geotechnical conditions were encountered which would prohibit the currently 
proposed development of the site. 

Should you have any questions, please 
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ALLIED EARTH TECHNOLOGY 
7915 SILVERTON AVENUE, SUITE 317 

SAN DIEGO, CALIFORNIA 92126 
PH. (858) 586-1665 (619) 447-4747 
E-MAIL : ROBERT AET@AOL.COM 

- ------~== 

ROBERT CHAN, P.E. 

March 21 , 2016 

GEOTECHNICAL INVESTIGATION 

INTRODUCTION 
This report presents the findings and conclusions of a geotechnical investigation 

conducted at the site of a proposed 34 multi-family apartment building on subject property, located 

at 2828 and 2834 Broadway, in the City and County of San Diego, State of California. 

Subject property is more specifically referred to as being Lot Nos. 33 to 36, inclusive, and 

the W Y:z of Lot No. 37, in Block No. 64, of E.W. Morse's Subdivision of Pueblo Lot No. 1150, 

according to Map thereofNo. 547, filed in the Office of the County Recorder of San Diego County 

on December 30, 1871 (APN 539-522-25, and 26-00). 

The location of the property is shown on Figure No. 1, entitled, "Site Location 

Map". 

DESCRIPTION OF PROJECT 
It is our understanding that the existing residential structures on the east half of the property 

are to be demolished to accommodate a 34-unit multi-family apartment building. The proposed 

structure will be three stories over parking garages; of wood-frame/stucco and slab-on-grade 

construction. 



Project No. 16-1289E3 

SCOPE OF WORK 

EA Renovations, Inc. 
2828/2834 Broadway 

03/21/16 Page2 

The objectives of the investigation were to inspect and determine the subsurface 

geotechnical conditions and certain physical engineering properties of the soils beneath 

the site, and to evaluate any potential adverse geotechnical conditions that could affect 

the proposed project, in order that engineering recommendations could be presented 

relative to the safe and economical development of the site; and checking and design of 

foundation for the proposed structure. 

In order to accomplish these objectives, three exploratory trenches were excavated 

and inspected, and representative samples of the subsurface soils were collected for 

laboratory testing and analysis. 

The data derived from the field observations and laboratory test results were 

reviewed and analyzed, and a summary of our preliminary findings, opinions and 

recommendations is presented in this report. 

FIELD INVESTIGATION 
The field exploratory phase of our investigation was performed on March 3, 2016. 

and involved a reconnaissance of the site, and the excavation of three exploratory trenches with a 

tractor-mounted backhoe equipped with a 24-inch bucket. 

The exploratory trenches were excavated at accesi;ible locations on the vacant west half of 

the property (2828 Broadway) where the most useful information relative to subsurface soil 

conditions may be obtained. The exploratory trenches were excavated to depths varying from 6 
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to 9 feet below existing ground surface. 

The location of the exploratory trenches is shown on Figure No. 2, entitled, 

"Approximate Location of Exploratory Trenches". 

The trenching operation was performed under the direction of our field personnel, 

and a continuous log of the soil types encountered in the trenches was recorded at the time 

of excavation, and is shown on Figure Nos. 3 to 5, inclusive, each entitled, "Trench Log Sheet". 

The soils were visually and texturally classified by the field identification procedures set 

forth on the Unified Soil Classification Chart. Representative samples were obtained and the in-

situ densities of the soils encountered were determined at various depths in the trenches. 

LABO RA TORY TESTS 
The samples collected during our field investigation were subjected to various 

tests in the laboratory to evaluate their engineering characteristics. The tests were performed in 

accordance with current A.S.T.M. testing standards or other regulatory agency testing procedures. 

A summary of the tests that were performed and the final test results are presented in Appendix II 

hereto. 

The tests that were performed included determinations of the maximum dry densities and 

optimum moisture contents; the sulfate contents and Expansion Indices of the soils encountered. 

SITE DESCRIPTION 
Subject property is a rectangular-shaped property of 0.36 acres, situated on the north 
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side of Broadway, between 28th and 29th Streets. The property consists of two level building pads 

at the same elevation as the adjacent alley to the north. Along Broadway, a lO~foot high cut slope 

ascends up to the building pads. Along the west side the cut slope tapers down in a northerly 

direction. An apartment complex occupies the adjacent property to the east, at approximately the 

same elevation as the on-site building pads. 

On subject property, an apartment building (2834 Broadway) currently occupies the east 

half of the site. A small apartment building (2828 Broadway) previously occupy the north end of 

the west half of the property. At the time of our site investigation, this structure had been 

demolished, and the debris hauled away off-site. Currently the west half of the property is vacant. 

This Golden Hill area of the City of San Diego in which the property is situated is fully 

developed. The property is bordered on the north and west by alleys; on the south by Broadway; 

and on the east existing apartment buildings. 

PROPOSED SITE DEVELOPMENT 
Site development will consist of the demolition of the existing structure at 2834 

Broadway, and the construction of a 3-story apartment building over a subterranean garage, with 

access from the alley to the west. The proposed structure will be of wood-frame/stucco and slab-

on-grade construction. 

GENERAL GEOLOGY AND SUBSURFACE SOIL CONDITIONS 
Regional Geology 

The subject property is located within the southern coastal strip region of the 

Peninsular Range Geomorphic Province of California. This geomorphic province is 
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characterized by mountainous terrain to the east composed mostly of Mesozoic igneous 

and metamorphic rocks and relatively low-lying coastal terraces to the west underlain by 

late Cretaceous, Tertiary and Quaternary sedimentary rocks. The Golden Hill area of 

the City of San Diego, including the site, occurs within the westerly region, and is underlain 

by Quaternary sedimentary rocks. 

Site Geology and Subsurface Soil Conditions 
A review of geologic maps as well as observations made during our subsurface 

exploration indicated that the general area is underlain by the Quaternary Very Old Paralic 

Deposits Unit No. 8 (formerly Lindavista Formation). On subject property, these Very Old Paralic 

Deposits were encountered in the form of dense to very dense, cemented reddish brown silty 

sands with abUJldant cobbles to 4 inches in diameter. Refusal in these very dense very old paralic 

deposits were encountered at depths of 6 to 8 feet below existing ground surface. The Very Old 

Paralic Deposits were overlain by a 2 to 3 feet residual/topsoil cap of silty sands and sandy clays. 

Tectonic Settigg 
No evidence of faulting was noted during our surface reconnaissance or in our 

exploratory trenches. A review of available geologic literature did not reveal any major faulting 

in the area. It should be noted that much of southern California, including the City of San Diego, 

is characterized by a series of Quaternary-age fault zones which typically strike in a northerly to 

northwesterly direction. Some of these fault zones (and the individual faults within the zone) are 

classified as active while others are classified as only potentially active according to the criteria of 

of the California Division of Mines and Geology. 
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A review of available geologic maps indicate that the subject property is not within 

an Alquist-Priolo Special Studies Zone. No known or previously mapped fault cross the 

site or projects toward the site, and no evidence of active or potentially active faulting were 

encountered in the exploratory trenches. 

A review of available geologic maps indicate that the subject property is 

approximately 9.6 km (6.0 miles) from the Rose Canyon Fault zone, and 70 km (43.8 

miles) from the Elsinore-Julian Fault zone. 

GROUNDWATER 
No grolUldwater was encountered in the exploratory trenches to the maximum depth 

of exploration at 8 feet, and no seepage was observed on the 10-foot high cut slope along 

Broadway. No major groundwater related problems, either during or after construction, are 

anticipated. However, it should be recognized that minor seepage problems may occur after 

development of a site even where none were present before development. These are usually minor 

phenomena and are often the results of an alteration of the permeability characteristics of the soils; 

an alteration in drainage patterns due to grading; and an increase in the use of irrigation water. 

Based on the permeability characteristics of the soils and anticipated usage of the development, it 

is our opinion that any seepage problems which may occur will be minor in ex.tent. It is further 

our opinion that these problems can be most effectively corrected on an individual basis if and 

when they develop. 

GEOLOGIC HAZARDS 
Ground shaking - The most likely geologic hazard to affect the site is ground shaking as 
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For seismic design purposes, soil parameters in accordance with the 2013 edition 

of the California Building Code were determined, and presented hereinafter. 

Surface Rupture - Surface rupture is the result of movement of an active fault reaching 

the surface. No faults were observed during our investigation of the site. 

Based on our observations, experience and review of the referenced geotechnical 

and geologic literature, it is our opinion that there is little probability of surface rupture 

due to faulting beneath the site. However, lurching and ground cracking are a possibility 

as a result of a significant seismic event on a regional active fault. 

Liquefaction Potential - In consideration of the competent formational soils underlying 

the site; the soil types encountered; depth to groundwater and the distance from an active 

fault zone, it is our opinion that soil liquefaction does not present a significant geotechnical 

hazard to the proposed site development. 

Landslides - Subject property is located in an area of relatively level terrain. A review 

of available geologic maps did not reveal the presence of any ancient landslides on subject 

or adjacent properties. The potential for landslides on subject and adjacent properties is 

considered minimal. 

FINDINGS, CONCLUSIONS AND RECOMMENDATIONS 
General 

1. Based on the results of the investigation, it is our opinion that the currently 
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proposed site development is feasible from a geotechnical engineering standpoint, 

provided that the recommendations presented in this report are incorporated into 

the design plan(s) and are properly implemented during the construction phase. 

2. It is noted that some of the recommendations may have to be modified and 

supplemental recommendations may have to be presented, depending on the 

actual subsurface conditions encountered during construction. 

3. Site grading and earthwork constructions will not impact the adjacent properties 

provided our recommendations are incorporated into the final designs and 

implemented during the construction phase. Additional field recommendations, however, 

may also be necessary and should be given by the project geotechnical consultant for the 

protection of adjacent properties and should be anticipated. 

4. Prior to commencement of construction, a preconstruction conference should be held at 

the site with the owner, grading contractor, civil engineer and geotechnical engineer in 

attendance. Special soil handling and/or grading/improvement plans requirements can be 

discussed at that time. 

Expansion Index of On-Site Soils 
5. The clayey residual soils encountered on the site possess high expansion potential 

(Expansion Index = 95); while the silty sands of the Very Old Paralic Deposits possess 

Low expansion potential (Expansion Index = 25). 
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6. The soils encountered on the site are subject to negligible sulfate exposure 

(sulfate content of 75 ppm). 

Grading 

Page 9 

7. Site grading will consist primarily of excavation for the proposed basement garage. 

Existing on-site grades vary from 195 to 199 feet above mean seal level. The elevation of 

the proposed basement garage will be at 185.40, with excavation depths vary from 10 to 

14 feet. 

8. It is recommended that all earthwork be accomplished in accordance with the Grading 

Ordinance of the City of San Diego, current edition of the California Building Code, 

Appendix I attached hereto, entitled, "General Grading and Earthwork Specifications", and 

recommendations as presented in this Section. 

9. Where the recommendations of this Section of the report conflict with those of 

Appendix I, this Section of the report takes precedence. 

10. Grading should commence with the demolition of the existing structure and other 

improvements, including the asphaltic concrete pavement, and clearing and grubbing of 

the project site. All debris should be hauled away and disposed of offsite. 

11. Approximately 5,000 cubic yards will be generated when excavation for the basement 

garage is completed. It is recommended that excess soils be exported from the site to a 

City approved dump site. 
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12. Any areas to receive fill soils should be properly prepared. The fill soils should be 

moistened, and uniformly compacted in lifts on the order of 6 to 8 inches until finished 

grade is achieved 

13. All fill soils should be compacted to at least 90 percent of maximum dry density in 

accordance with ASTM 01557. 

Foundation aq.d Slab Design 
14. It is recommended that a safe allowable soil bearing value of3,000 pounds per 

square foot be used for the design and checking of continuous footings that are 12 

inches in minimum horizontal dimension, and isolated pier footings that are 15 

inches in minimum horizontal dimension; and are embedded at least 24 inches 

(for one to three stories) below the lowest adjacent exterior ground surface. 

15. The above safe allowable soil bearing value may be increased 600 pounds per square 

feet for each additional foot of depth and width, to a maximum of 4,200 pounds per 

square foot. 

16. The above safe allowable soil bearing value may be further increased by one-third 

when considering wind and/or seismic forces. 

17. The settlements of foundation, when designed and loaded as outlined above, are 

expected to be less than 1 inch total and % inch differential over a span of 40 

feet. 
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18. It is recommended that our firm inspect the foundation trench excavations for the proposed 

structure to ensure proper embedment into competent formational soils. Any lenses or 

localize areas of clayey soils encountered in the foundation trench excavations should be 

removed. 

19. It is recommended that all continuous footings be reinforced with a minimum of 4 

#5 rebars; two rebars located near the top, and the other two rebars near the 

bottom of the footings. All isolated pier footings should be reinforced with a 

minimum of 2 #5 rebars in both directions, placed near the bottom of the footings. 

20. The concrete slab-on-grade should be 5 Yi inches net in thickness, and be reinforced 

with #3 rebars @ 18 inches on center, placed at mid-height of concrete slab. The 

concrete slab should be underlain by 4 inches of clean sand. In areas to be tiled or 

carpeted, a 10-rnil moisture barrier should be placed at grade and be overlain by 

one-inch of protective sand cover. This moisture barrier should be heavily 

overlapped or sealed at splices. Please note that the above foundation and slab 

reinforcement recommendations are based on soil characteristics, and should be 

superseded by the requirements of the project architect or structural engineer. 

architect. 

21. The concrete compressive strength should be at least 3,000 psi. 

22. To control the location and spread of concrete shrinkage cracks, crack-control 
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joints (weakened plane joints) should be included in the design of the concrete 

pavement slab. Crack-control joints should not exceed 30 times the recommended 

slab thickness, with a maximum spacing of 15 feet, and should be sealed with an 

appropriate sealant to prevent the migration of water through the control joint to 

the subgrade materials 

23. To provide load transfer between adjacent pavement slab sections, a trapezoidal-

keyed construction joint is recommended. As an alternative to the keyed joint, 

dowelling is recommended between construction joints. Dowels should be 

located at the midpoint of the slab, spaced at 12 inches on center and lubricated to 

allow joint movement while still transferring loads. 

Temporary Excavation/Shoring 
24. Temporary excavation varying from 10 to 15 feet will be required during the excavation 

for the basement garage. The temporary excavation may be excavated vertically for a 

height up to 5 feet. Above 5 feet, the temporary excavation may be flattened to a slope 

ratio of 1 : 1 (horizontal : vertical) or flatter. 

25. The above recommendation assumes that there are no surcharge loads (such as existing 

buildings) within a distance behind the temporary excavation at least equal to the height of 

the excavation. 
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26. Due to the close proximity to the property line or existing building, temporary shoring will 

be required along the north side of the proposed building excavation; and along the east 

side at the north end where there is an existing structure close to the property line. 

27. The temporary shoring should be designed by a licensed civil engineer and installed by 

specialty contractors with knowledge of the specific area soil conditions. It is 

recommended that the following lateral earth pressures be used for designing the shoring. 

It should be noted that in general, cantilever shoring is not recommended for excavations 

deeper than 15 to 20 feet, based on shoring deflection tolerances. 

Cantilever Shoring System 
Active pressure = 35 H (pct) 
Passive Pressure = 200h (psf) 
H =wall height (active case) or h = embedment (passive case) 

Retaining Wall Design 
28. It is recommended that retaining walls be designed to withstand the pressure 

exerted by equivalent fluid weights given below : 

Backfill 
Surface 

(horizontal : vertical) 

Level 
2 : 1 
1 Y2 : 1 

Equivalent 
Fluid 

Pressure 
(pct) 

35 
50 
58 
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The above values assume that the retaining walls are unrestrained from movement, and 

have a granular backfill. For retaining walls restrained from movement at the top, such as 

basement retaining walls, an uniform horizontal pressure of 7H (where His the height of 

the retaining wall in feet) should be applied in addition to the active pressures 

recommended above. 

29. All retaining walls should be supplied with a backfill drainage system adequate to 

prevent the buildup of hydrostatic pressure. The subdrain should consist of one-

inch gravel and a perforated pipe near the bottom of the retaining wall. The width 

of this subdrain should be at least 12 inches, and extend at least 2/3 height of the 

retaining wall. The subdrain should be enclosed in a geotextile fabric such as 

Mirafi 140N or equal. 

30. All backfill soils behind the retaining wall should consist of soils having low 

expansion potential (Expansion Index < 50), and be compacted to at least 90 percent 

ofmaxi:mum dry density in accordance with ASTM Dl557. 

Seismic Earth Pressure 
31. Seismic earth pressure en be taken as an inverted triangular distribution with Kh 

equal to 12h. This pressure is in addition to the static design wall load, The 

allowable passive pressure and bearing capacity can be increased by one-third in 

determining the stability of the retaining wall. A factor-of-safety of 1.2 can be used 

in determining the stability of the retaining wall under seismic conditions. 
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32. To resist lateral loads, it is recommended that the pressure exerted by an 
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equivalent fluid weight of 320 pcf be used for footings or shear keys poured neat 

against competent natural or compacted fill soils. The upper 12 inches of material 

in areas not protected by floor slabs or pavements should not be included in the 

design for passive resistance. This value assumes that the horizontal distance of 

the soil mass extends at least 10 feet or three times the height of the surface 

generating the passive pressure, whichever is greater. 

33. A coefficient of sliding friction of 0.35 may be used for cast-in-place concrete on 

competent natural or compacted fill soils. Footings can be designed to resist 

lateral loads by using a combination of sliding friction and passive resistance. 

The coefficient of friction should be applied to de.ad load forces only. 

Seismic Coefficients 
34. The seismic design factors were determined in accordance with the 2013 

California Building Code, and presented below : 

Site Coordinates : Latitude = 32.7161 
Longitude = -117.1330 

Site Class: = c 
Spectral Response Acceleration 

At Short Periods Ss 1.157 
Spectral Response Acceleration 

At I-second Period SI = 0.445 
Sms ~= FaSs 1.157 
Sml r- FvSl = 0.603 
Sds ·- 2/3*Sms = 0.771 
Sdl ·- 2/3*Sml = 0.402 



Project No. 16-1289E3 

Concrete Flatwork 

EA Renovations, Inc. 
2828/2834 Broadway 

03/21/16 Page 16 

35. In consideration of the on-site soil conditions, it is recommended that concrete 

flatwork be a minimum of 3 Yi inches in thickness, and be reinforced with 6x6-

Wl.4xWl.4 (6x6-10/10) welded wire mesh, placed at mid-height of concrete slab. 

One inch expansionjoints should be provided at 15-foot intervals, with V4 inch 

weakened plane contraction joints at 5-foot intervals 

Surface Drainege and Maintenance 
36. Adequate drainage control and proper maintenance of all drainage facilities are 

imperative to minimize infiltration of surface water into the underlying soil mass 

in order to reduce settlement potential and to minimize erosion. The building pad 

should have drainage swales which direct storm and excess irrigation water away 

from the structures and into the street gutters or other drainage facilities. No 

surface runoff should be allowed to pond adjacent to the foundation of structures. 

Grading and Foundation Plans Review 
37. It is recommended that our firm review the final grading and foundation plans for the 

proposed site development to verify their compliance with our recommendations. 

LIMITATION AND UNIFORMITY OF CONDITIONS 
1. The preliminary findings and recommendations contained in this report pertain 

only to the site investigated and are based on the assumption that the soil 

conditions beneath the entire site do not deviate substantially from those disclosed 

in the exploratory trenches. If any variations or undesirable conditions are 

encountered during grading, or if the scope of the project differs from that 
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planned at the present time, our firm should be notified in order that supplemental 

recommendations can be presented, if necessary. 

2. This report is issued with the understanding that it is the responsibility of the 

Owner, or his representative, to ensure that the information and recommendations 

presented herein are brought to the attention of the Project Architect and Engineer 

and are incorporated into the plans and specifications for the project. 

Furthermore, the Owner, or his representative, will also be responsible for taking 

the necessary measures to ensure that the Contractor and subcontractors properly 

carry out the recommendations in the field. 

3. Professional opinions and recommendations presented in this report are based 

partly on our evaluation and analysis of the technical information gather during 

the study, partly on the currently available information regarding the proposed 

project, and partly on our previous experience with similar soil conditions and 

projects of similar scope. Our study has been performed in accordance with the 

minimum standards of car exercised by other professional geotechnical 

consultants currently practicing in the same locality. We do not, however, 

guarantee the pe1formance of the proposed project in any respect, and no 

warranties of any kind, expressed or implied, are made or intended in connection 

with the study performed by our firm. 

4. The findings and recommendations contained in this report are valid as of the 
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present date. However, changes in the conditions of the property could occur 

with the passage of time, whether they be due to natural processes or due to man-

made actions on the subject and/or adjacent properties. In addition, changes in 

applicable or appropriate standards may occur, whether they result from 

legislation or the broadening of knowledge. Accordingly, the findings of this 

report may be invalidated, wholly or partially, by changes outside of our control. 

Therefore, this report is subject to review by our firm and should not be relied 

upon after a period of two years. 

Figure Nos. 1 to 5, inclusive, and Appendix I, II and III are parts of this report. 
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TRENCH LOG SHEET 

TRENCH NO. I 
ELEV. 194" msl 

DESCRIPTION 

Light brown, damp, loose 
(Residual/topsoils) 

CD 

Reddish brown? moist, dense, 
cemented 
(Very Old Paralic Deposit) 
@ 

Abundant cobbles to 4" dia. (30 to 45%) 

SOIL TYPE 

SILTY FINE SANDS (SM) 

SIL TY FINE SANDS (SM) 

8.4*118.1 *94.5%* 

Bottom of Trench (Refusal in cemented formational soils)) 

LEGEND 

0 - Indicates representative sample 

k - Indicates in-situ density test 
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TRENCH LOG SHEET 

TRENCHN0.2 
ELEV. 195" msl 

DESCRIPTION 

Dark brown, moist, loose 
(Residual/topsoils) 

Light brown/tan, moist, stiff 

CD 

Reddish brown, most, dense, cemented 
(Old Paralic Deposit) 

Very dense 

SOIL TYPE 

SIL TY FINE SANDS (SM) 

SANDY CLAY (CH) 

SIL TY FINE SANDS (SM) 

Bottom of Trench (Refusal in dense formational soils) 

Project No. 164-1289E3 Figure No. 4 



' 
, 

' 
. . 

--
.. 
// w 

- I_ • 6" 
0 I 

·r .. 
. d 

FT. 

0 

1 

2 

3 

4 

5 

6 

TRENCH LOG SHEET 

TRENCHN0.3 
ELEV. 196" msl 

DESCRIPTION 

Dark brown, moist, loose 
(Residual/topsoils) 

Light brown/tan, moist, stiff 

CD 

Reddish brown, most, dense, cemented 
Abundant cobbles to 4" dia. (30%) 
(Old Paralic Deposit) © 
Ver)' dense 

SOIL TYPE 

SIL TY FINE SANDS (SM) 

SANDY CLAY (CH) 

SILTY FINE SANDS (SM) 

Bottom of Trench (Refusal in dense formational soils) 

Project No. 164-1289E3 Figure No. 5 
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APPENDIX I 

GENERAL GRADING AND EARTHWORK SPECIFICATIONS 

1.0 General 

1.1 All earthwork shall be accomplished in accordance with the Grading 
Ordinance of the City of San Diego; Chapter 18 and 18A, and Appendix J 
of the 2010 edition of the California Building Code; Appendix I 
hereinafter, and recommendations as presented in the Geotechnical 
Report. 

1.2 These recommended grading and earthwork specifications are intended to 
be a part of and to supplement the Geotechnical Report(s). In the event of 
a conflict, the recommendations of the Geotechnical Report(s) will 
supercede these specifications. Observations during the course of 
earthwork operations may result in addition, new or revised 
recommendations that could supercede these specifications and/or the 
recommendations in the Geotechnical Report(s). 

1.3 The Owner or his authorized representative shall procure the services of a 
qualified Geotechnical Consulting Firm, hereinafter to be referred to as the 
"Geotechnical Consultant" (often the same entity that produced the 
Geotechnical Report(s). 

1.4 The Geotechnical Consultant shall be given a schedule of work by the 
Earthwork contractor for the subject project, so as to be able to perform 
required observations; testing and mapping of work in progress in a timely 
manner. 

1.5 The work herein includes all activities from clearing and grubbing through 
fine grading. Included are trenching, excavating, backfilling compacting 
and grading. All work shall be as shown on the approved project 
drawings. 

1.6 The Geotechnical Consultant or a qualified representative shall be present 
on the site as required, to observe, map and document the subsurface 
ex.posures so as to verify the geotechnical design suppositions. In the 
event that observed conditions are found to be significantly different from 

the interpreted conditions during the design phase, the Geotechnical 
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Consultant shall notify the Owner, recommend appropriate changes in the 
design to suit the observed conditions and notify the agenc(ies) having 
jurisdiction, where required. Subsurface areas to be geotechnically 
~bserved, mapped, record elevations or tested included cleared natural 
ground for receiving fill or structures, "remedial removal" areas, key 
bottoms and benches. 

1. 7 The guidelines contained herein and any standard details attached 
herewith represent this firm' s recommendations for the grading and all 
associated operations on the subject project. These guidelines shall be 
considered to be a part of these Specifications. 

1.8 If interpretation of these guidelines or standard details result in a 
dispute(s), the Geotechnical Consultant shall conclude the appropriate 
interpretation. 

1.9 The Geotechnical Consultant shall observe the processing of subgrade and 
fill materials and perform the necessary compaction testing. The test 
results shall be provided to the Owner and the Contractor and if so 
required, to the agenc(ies) having jurisdiction. 

1.10 The Geotechnical Consultant shall not provide "supervision" or any 
"direction" of work in progress to the Earthwork Contractor, or to any of 
the Contractor' s employees or to any of the Contractor's agent. 

1.11 The Earthwork Contractor : The Earthwork Contractor (contractor) shall 
be qualified, experienced and knowledgeable in earthwork logistics; 
preparation and processing of ground to receive fill, moisture conditioning 
and processing of fill, and compacting fill. The Contractor shall review 
and accept the plans, geotechnical report(s), and these Specifications prior 
to commencement of grading. The Contractor shall be solely responsible 
for performing the grading in accordance with the plans and 
specifications. 

The Contractor shall prepare and submit to the Owner and the 
Geotechnical Consultant a work plan that indicates the sequence of 
earthwork grading, the number of "spreads" of work and the estimated 
quantities of daily earthwork contemplated for the site prior to 
commencement of grading. The Contractor shall inform the Owner and 
the Geotechnical Consultant of change in work schedules and updates to 
the work plan at least 24 hours in advance of such changes so that 
appropriate observations and tests can be planned and accomplished. The 
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Contractor shall not assume that the Geotechnical Consultant is aware of 
all grading operations. 

The Contractor shall have the sole responsibility to provide adequate 
equipment and methods to accomplish the earthwork in accordance with 
the applicable grading codes and agency ordinances, these Specifications 
and the recommendations in the approved geotechnical report (s) and 
grading plan(s). If, in the opinion of the Geotechnical Consultant, 
unsatisfactory conditions~ such as unsuitable soils, improper moisture 
conditions, Inadequate compaction, insufficient buttress key size, adverse 
weather, etc. are resulting in a quality of work less than required in these 
specifications, the Geotechnical Consultant shall reject the work and may 
recommend to the Owner that construction be stopped until the conditions 
are rectified. 

2.0 Preparation of Areas to be Filled 

2.1 Clearing and grubbing : vegetation, such as brush, grass, roots, and other 
deleterious materials shall be sufficiently removed and properly disposed 
of in a method acceptable to the Owner, governing agencies, and the 
Geotechnical Consultant. 

The Geotechnical Consultant shall evaluate the extent of these removals 
depending on specific site conditions. Earth fill material shall not contain 
more than 1 percent of organic materials (by volume). No fill lifts shall 
contain more than 5 percent of organic matter. Nesting of the organic 
materials shall not be allowed. 

F potentially hazardous materials are encountered, the Contractor shall 
s'.op work in the affected area, and a hazardous material specialist shall be 
informed immediately for proper evaluation and handling of these 
materials prior to continuing to work in that area. 

As presently defined by the State of California, most refined petroleum 
products (gasoline, diesel fuel, motor oil, grease, coolant, etc.) have 
ch.emical constituents that are considered to be hazardous waste. As such, 
the indiscriminate dumping or spillage of these fluids onto the ground may 
constitute a misdemeanor, punishable by fine and/or imprisonment and 
shall not be allowed. 

Materials used for fill, either imported or on-site, shall not contain 
hazardous materials as defined by the California Code of Regulations, 
Title 22, Division 4, Chapter 30, Article 9 and 1 O; 40 CRF; and any other 
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applicable local, state or federal laws. The Consultant shall not be 
responsible for the identification or analysis of the potential presence of 
hazardous materials. However, if observations, odors or soil discoloration 
cause Consultant to suspect the presence of hazardous materials, the 
Consultant may request from the Owner the termination of grading 
operations within the affected area. Prior to resuming grading operations, 
the Owner shall provide a written report to the Consultant indicating that 
the suspected materials are not hazardous as defined by applicable laws 
and regulations. 

2.2 Any asphaltic pavement material removed during clearing operations 
should be properly disposed of at an approved off-site facility. Concrete 
fragments which are free of reinforcing steel may be placed in fills, 
provided that they are placed in accordance with Section 3.1 of this 
document. 

2.3 During grading, soil or groundwater conditions other than those identified 
in the Oeotechnical Report may be encountered by the Contractor. The 
Consultant shall be notified immediately to evaluate the significance of the 
unanticipated conditions. 

2.4 Processing : Existing ground that has been declared satisfactory for 
support of fill by the Geotechnical Consultant shall be scarified to a 
minimum depth of 6 inches. Existing ground that is not satisfactory shall 
be over-excavated as specified in the following section. Scarification shall 
continue until soils are broken down and free of large clay humps or clods 
and the working surface is reasonable uniform, flat, and free of uneven 
features that would inhibit uniform compaction. 

2.5 Over-excavation : In addition to removals and over-excavations 
recommended in the approved geotechnical report{s) and the grading plan, 
Soft, loose, dry, saturated, spongy, organic-rich highly fractured or 
otherwise unsuitable ground :shall be over-excavated to competent ground 
as evaluated by the Geotechnical Consultant during grading. 

2.6 Benching: Where fills are to be placed on ground with slopes steeper 
than 5 : 1 (horizontal : vertical), the ground shall be stepped or benched. 
Please see the Standard Details for a graphic illustration. The lowest 
bench or key shall be a minimum of 15 feet wide and at least 2 feet deep 
into competent material as evaluated by the Geotechnical Consultant. 
Other benches shall be excavated a minimum height of 4 feet into 
competent material or as otherwise recommended by the Geotechnical 
Consultant. Fill placed on ground sloping flatter than 5 : 1 (horizontal : 
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vertical) shall also be benched or otherwise over-excavated to provide a 
flat subgrade for the fill. 

2.7 Evaluation/Acceptance of Fill Areas : All areas to receive fill, including 
removal and processed areas, key bottoms, and benches, shall be observed, 
mapped, elevations recorded, and/or tested prior to being accepted by the 
Geotechnical Consultant as suitable to receive fill. The Contractor shall 
obtain a written acceptance from the Geotechnical Consultant prior to fill 
placement. A licensed surveyor shall provide the survey control for 
determining elevations of processed areas, keys and benches. 

3.0 Fill Material 

3 .1 General : Materials to be used as fill shall be essentially free of organic 
matter and other deleterious substances evaluated and accepted by the 
Geotechnical Consultant prior to placement. Soils of poor quality, such as 
those with unacceptable gradation, high expansion potential or low 
strength shall be placed in areas acceptable to the Geotechnical Consultant 
or mixed with other soils to achieve satisfactory fill materials. 

3.2 Oversized Material : Oversize material defined as rock, or other 
irreducible material with a maximum dimension greater than 8 inches shall 
not be buried or placed in fill unless location, materials and placement 
methods are specifically accepted by the Geotechnical Consultant. 
Placement operations shall be such that nesting of oversized material does 
not occur and such that oversize material is completely surrounded by 
compacted or densified fill. Oversize material shall not be placed within 
l 0 vertical feet of finish grade or within 2 feet of future utilities or 
underground construction. 

3 .3 import : If importing of fill materials is required for grading, proposed 
import material shall meet the requirements of Section 3 .1. The potential 
import source shall be given to the Geotechnical Consultant as least 48 
hours (2 working days) before importing begins so that its suitability can 
be determined and appropriate tests performed. 

4.0 Fill Placement and Compaction 

4.1 Fill Layer : Approved fill material shall be placed in areas prepared to 
receive fill (per Section 3.0) in near vertical layers generally not e'f.ceeding 
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8 inches in thickness when compacted. The Geotechnical Consultant may 
accept thicker layers if testing indicates that the grading procedure can 
adequately compact the thicker layers. Each layer shall be spread evenly 
and mixed thoroughly to attain relative uniformity of material and 
moisture throughout. 

4.2 Fill Moisture Conditioning Fill soils shall be watered, dried back, 
blended, and/or mixed, as necessary to attain a relatively uniform moisture 
content at or slightly over optimum. Maximum density and optimum 
moisture content tests shall be performed in accordance with the American 
Society of Testing and Materials (ASTM Test Method Dl557). 

4.3 Compaction of Fill : After each layer has been moisture-conditioned, 
mixed and evenly spread, it shall be uniformly compacted to not less than 
90 percent of maximum dry density (ASTM Dl 557). Compaction 
equipment shall be adequately sized and be either specifically designed for 
soil compaction or of proven reliability to efficiently achieve the specified 
level of compaction with uniformity. 

4.4 Compaction of Fill Slopes : In addition to normal compaction procedures 
specified above, compaction of slopes shall be accomplished by 
back.rolling of slopes with sheepsfoot rollers at increment of 3 to 4 feet in 
fill elevation, or by other methods producing satisfactory results 
acceptable to the Geotechnical Consultant. Upon completion of grading, 
relative compaction of the fill, out to the slope face, shall be at least 90 
percent of maximum dry density per ASTM Test Method D1557. 

4.5 Compaction Testing : Field tests for moisture content and relative 
compaction of the fill soils shall be performed by the Geotechnical 
Consultant. Location and frequency of tests shall be at the Consultant's 
discretion based on field conditions encountered. Compaction test 
locations will not necessarily be selected on a random basis. Test 
locations shall be selected to verify adequacy of compaction levels in 
areas that are judged to be prone to inadequate compaction (such as close 
to slope faces and at the fill/bedrock benches). 

4.6 Frequency of Compaction Testing: Tests shall be taken at intervals not 
exceeding 2 feet in vertical rise and/or 1,000 cubic yards of compacted fill 
soils embankment. In addition as a guideline, at least one test shall be 
taken on slope faces for each 5,000 square feet of slope face and/or each 
I 0 feet of vertical height of slope. The Contractor shall assure that fill 
construction is such that the testing schedule can be accomplished by the 
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Geotechnical Consultant. The Contractor shall stop or slow down the 
earthwork construction if these minimum standards are not met. 

4.7 Compaction Test Locations : The Geotechnical Consultant shall 
document the approximate elevation and horizontal coordinates of each 
test location. The Contractor shall coordinate with the project surveyor to 
assure that sufficient grade stakes are established so that the Geotechnical 
Consultant can detennine the test locations with sufficient accuracy. At a 
minimum, two grade stakes within a horizontal distance of 100 feet and 
vertically less than 5 feet apart from potential test locations shall be 
provided. 

5.0 Subdrain Installation 

Subdrain systems shall be installed in accordance with the approved geotechnical 
report(s), the grading plan, and the Standard Details. The Geotechnical 
Consultant may recommend additional subdrains and/or changes in subdrain 
extent, location, grade, or material depending on conditions encountered during 
grading. All subdrains shall be surveyed by a land surveyor/civil engineer for line 
and grade after installation and prior to burial. Sufficient time should be allowed 
by the Contractor for these surveys. 

6.0 Excavation 

Excavations, as well as over-excavation for remedial purposes, shall be evaluated 
by the Geotechnical Consultant during grading. Remedial removal depths shown 
on geotechnical plans are estimates only. The actual extent of removal shall be 
determined by the Geotechincal Consultant based on the field evaluation of 
exposed conditions during grading. Where fill-overcut slopes are to be graded, 
the cut portion of the slopes shall be made, evaluated, and accepted by the 
Geotechnical Consultant prior to placement of materials for construction of the 
fill portion of the slope, unless otherwise recommended by the 
Geoteclmica1 Consultant. 

7.0 Trench Backfill 

7 .1 The Contractor shall follow all OSHA and Cal/OSHA requirements for 
safety of trench excavations. 
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7 .2 All bedding and backfill of utility trenches shall be done in accordance 
with the applicable provisions of Standard Specifications of Public Works 
Construction. Bedding material shall have a Sand Equivalent greater than 
30 (SE>30). The bedding shall be placed and compacted to a minimum of 
90 percent of maximum dry density from 1 foot above the top of the 
conduit to the surface. 

7.3 The jetting of the bedding around the conduits shall be observed by the 
Geotechnical Consultant. 

7.4 The Geotechnical Consultant shall test the trench backfill for relative 
compaction. At least one test should be made for every 300 feet of trench 
and 2 feet of fill. 

7.5 Lift thickness of trench backfill shall not exceed those allowed in the 
Standard Specifications of Public Works Construction unless the 
Contractor can demonstrate to the Geotechnical Consultant that the fill lift 
can be compacted to the minimum relative compaction by his alternative 
equipment and method. 
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APPENDIX II 

LABORATORY TE~T RESULTS 

1. The maximum dry density and optimum moisture content of the fill soils encountered were 
determined in accordance with A.S.T.M. D1557, Method A. The results of the tests are 
presented as follows : 

Trench #1 
Sample#2 
Depth 5.0' 

Soil 
Description 

Reddish brown silty fine sand 
(SM) 

Maximum 
Dry Density 
(lbs./ cu.ft.) 

125.0 

Optimum 
Moisture Content 

(%DryWt.) 

9 .5 

2. The Expansion Index of the most clayey soils was determined in accordance with 
A.S.T.M. D4929-08. The results of the test are presented as follows: 

Trench #1 
Sample#2 
Depth 5.0' 

Trench #2 
Sample #1 
Depth 3.0' 

Soil 
Description 

Reddish brown silty fine sand 
(SM) 

Light brown/tan sandy clay (CH) 

*Considered to possess LOW expansion potential 
** " HIGH " 

Expansion 
Index 

25* 

95** 
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LABORATORY TEST RESULTS (Cont'nd) 

3. The sulfate content of the soils were determined in accordance with A.S.T.M. D516. The 
results are presented below : 

Boring #1 
Sample #2 
Depth 5.0' 

Soil 
Description 

Reddish brown silty fine sand 
(SM) 

Sulfate 
Content 
(ppm) 

75 Negligible 



Project No. 16-1289E3 EA Renovations, Inc. 
2828/2834 Broadway 

APPENDIX III 

REFERENCES 

03/21/16 

California Building Code, Volumes 1 & 2, International Conference of Building Officials, 2013 

California Department of Conservation, Division of Mines and Geology (California Geological Survey), 
1997, Guidelines for Evaluating and Mitigating Seismic Hazards in California, DMG Special Publication 
117, 7lp. 
De Bartolo Rimanic Design Studio - Building Plans - Proposed Multi-Family Apartments, 2828/2834 
Broadway, San Diego, California. 
"Foundations and Earth Structures' ', Naval Facilities Engineering Command, DM 7.02 
"Green Book" Standard Specifications for Public Works Construction, Public Works Standards, Inc. 2003 
Edition. 
Kennedy, Michael P. - Geology of the San Diego Quadrangle, San Diego County, California, California 
Department of Conservation, Division of Mines and Geology 
San Diegp Association of Geologi1>ts- Geotechnical Engineering Case Histories in SlUl Diego County 
"Soil Me~hanics", Naval Facilities Engineering Command, DM 7.01 
United States Geologic Survey. Seismic Hazard Curves, Response Parameters and Design Parameters. 


	Scan 2016.11.09 SWQMP Report
	CCI09292016_Addendum
	CAP Climate Action Plan 2828-2834 Broadway
	CAP Checklist 2828 Broadway
	C.4-1 Worksheet 12082016
	2828-34 Broadway Allied Earth Geotech Invest Pt. 1
	2828-34 Broadway Allied Earth Geortech Invest Pt. 2



