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La Jolla Canyon
Drainage Study
Job No. UC 20.01-40.06
June 30, 2008

PURPOSE
The purpose of this report is to estimate the storm water runoff for a multi-family development,
consisting of 48 residential units, and to determine the impacts on the existing downstream
facilities.

PROJECT LOCATION
The proposed project is located at the Northeast corner of Genesee Avenue and Eastgate Mall in
the community of University City, (See Location Map, Exhibit “A”). The site is approximately
equidistant from Interstate 5 and Interstate 805.

PROJECT DESCRIPTION
The project will include the construction of the following:
•

48 residential dwelling units.

•

two levels of below grade parking to accommodate parking requirements.

•

landscape improvements.

METHOD OF CALCULATION
This study proposes to calculate the total runoff from the site using the guidelines set forth in the
City of San Diego’s Drainage Design Manual, dated April 1984 (See Appendix I). The specific
method used is the Rational Formula for watersheds under 0.5 square miles.

PRE-DEVELOPMENT CONDITIONS (See Exhibit “B”, Pre-Development Basin Map)
The site consists of 2 runoff basins, that are roughly divided into the northern portion of the
property and the southern portion of the property. The runoff from the northern basin, Basin A,
ends up in the canyon on the Eastern side of the property. The runoff gets to the canyon either
directly from the site or by discharging to Fez Street, where it then travels down into the canyon.
The runoff from the southern basin, Basin B, discharges into either Genesee Avenue or Eastgate
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Mall, where it travels down the gutter where it is intercepted by the inlet at the corner of Genesee
Avenue and Eastgate Mall as shown on City of San Diego Drawing No. 11732-2-D (See Exhibit
“C”).

The existing land use category for the site is Residential Multi-Units. According to the City of
San Diego Drainage Design Manual, residential multi-unit land use has a runoff coefficient of
C=0.70, see Appendix II, and this value will be used in analyzing the pre-development runoff
from the site.

Per the City of San Diego Drainage Design Manual section 1-102.2(3)(a), “For tributary areas
under one square mile, the storm drain system shall be designed so that the combination of storm
drain system capacity and overflow will be able to carry the 100-year frequency storm without
damage to or flooding of adjacent existing buildings or potential building sites.” (See Appendix
III) From the Isopluvial Maps for a 100-year storm (see Appendix IV) and the IntensityDuration Design Chart (see Appendix V) from the San Diego County Hydrology Manual, a P6 =
2.3 inches is obtained. This yields the following Time of Concentration (Tc), Intensity (I), and
Runoff (Q) (see Exhibit “D” for tabulated calculations):

Basin A:

Tc = 8.04 minutes
I = 4.46 in/hr
Q = 8.43 cfs

Basin B:

Tc = 8.04 minutes
I = 4.46 in/hr
Q = 8.43 cfs

POST-DEVELOPMENT CONDITIONS (See Exhibit “E”, Post-Development Basin Map)
Development of the subject properties will consists of the construction of an underground
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parking structure with residential units above. The proposed land use category for the site is
Residential Multi-Units. According to the City of San Diego Drainage Design Manual,
residential multi-unit land use has a runoff coefficient of C=0.70, see Appendix II, and this value
will be used in analyzing the post-development runoff from the site.

Per the City of San Diego Drainage Design Manual section 1-102.2(3)(a), “For tributary areas
under one square mile, the storm drain system shall be designed so that the combination of storm
drain system capacity and overflow will be able to carry the 100-year frequency storm without
damage to or flooding of adjacent existing buildings or potential building sites.” (See Appendix
III) From the Isopluvial Maps for a 100-year storm (see Appendix IV) and the IntensityDuration Design Chart (see Appendix V) from the San Diego County Hydrology Manual, a P6 =
2.3 inches is obtained. This yields the following Time of Concentration (Tc), Intensity (I), and
Runoff (Q) (see Exhibit “F” for tabulated calculations):
Basin A:

Tc = 8.04 minutes
I = 4.46 in/hr
Q = 8.43 cfs

Basin B:

Tc = 8.49 minutes
I = 4.31 in/hr
Q = 6.02 cfs

The proposed development occurs entirely within Basin B, so the results within Basin A remain
the same. Runoff from Basin B enters an onsite storm drain system which connects to the back
of the inlet at the corner of Genesee Avenue and Eastgate Mall as shown on City of San Diego
Drawing No. 11732-2-D (See Exhibit “C”). The proposed onsite storm drain needs to handle the
Q = 6.02 cfs, so an 18" pipe is proposed. Using the Manning Pipe Calculator within AutoCAD
Civil 3D Land Desktop Companion 2008, the capacity of the proposed pipe is 15.98 cfs (see
-3-
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Exhibit “G”).

COMPARISON OF PRE AND POST DEVELOPMENT RUNOFF

Pre-Development Runoff
Basin A, Q100 = 8.43 cfs
Basin B, Q100 = 5.01 cfs
Post-Development Runoff
Basin A, Q100 = 8.43 cfs.
Basin B, Q100 = 6.02 cfs
NUMERIC SIZING TREATMENT STANDARDS
For this project, flow-based BMP’s have been selected utilizing the runoff produced from a
rainfall intensity of 0.2 in./hr. per each storm hour event. For a 6 hour storm event, I=1.2 in/hr.

Sub-Basin
B

Area (ac.)

Run-off Coeff.

I (in/hr)

Q (cfs)

1.996

0.70

1.2

1.68

The proposed development is within Basin B (see Exhibit “E”). Runoff will be collected
in 2 deck drains located north of the proposed structure. The runoff will be shared evenly
between the two deck drains, so each will receive a Q = 0.84 cfs.

CONCLUSION
Based on the above calculations, the development of the subject property as proposed,
results in a nominal increase of 1.01 cfs of runoff as compared to the pre-development
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conditions. This nominal increase is due to the decrease in Time of Concentration rather
than an increase in impervious surface. It can be concluded that the proposed
development will not create an impact to the existing downstream storm drain facilities.
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Exhibit “B”
Pre-Development Basin Map

Exhibit “C”
Existing Storm Drains

Exhibit “D”
Pre-Development Conditions Spreadsheet

100 year - Existing
Overland Flow

Basin
A
B

SF

Acres

Runoff
Coeff.

P6

Length
(ft)

Max Elev.
(ft)

Min. Elev.
(ft)

Average
Slope (%)

TC (min)

I (in/hr)

Q (cfs)

117666
86957

2.70
2.00

0.7
0.7

2.3
2.3

504.54
384.12

366
372

325
364.5

8.1
2.0

8.04
11.29

4.46
3.58

8.43
5.01

Exhibit “E”
Post-Development Basin Map

Exhibit “F”
Post-Development Conditions Spreadsheet

117666

86957

B

SF

A

Basin

2.00

2.70

Acres

0.7

0.7

Runoff
Coeff.
2.3

2.3

P6
266.34

504.54

Length
(ft)
375.5

366

Max Elev.
(ft)
366.83

325

Min. Elev.
(ft)

Overland Flow

3.3

8.1

Average
Slope (%)
7.93

8.04

TC (min)

100 year - Proposed

309.98

n/a

Length
(ft)
0.02

n/a

Slope
(ft/ft)
6.00

n/a

Diameter
(in)

Pipe Flow

9.28

n/a

Velocity
(fps)
0.56

0.00
8.49

8.04

4.31

4.46

Tf (min) TC (min) I (in/hr)

Total

6.02

8.43

Q (cfs)

Exhibit “G”
Manning Pipe Calculator

Manning Pipe Calculator
Given Input Data:
Shape ...........................
Solving for .....................
Diameter ........................
Depth ...........................
Slope ...........................
Manning's n .....................

Circular
Flowrate
18.0000 in
16.8750 in
0.0200 ft/ft
0.0130

Computed Results:
Flowrate ........................
Area ............................
Wetted Area .....................
Wetted Perimeter ................
Perimeter .......................
Velocity ........................
Hydraulic Radius ................
Percent Full ....................
Full flow Flowrate ..............
Full flow velocity ..............

15.9800 cfs
1.7671 ft2
1.7212 ft2
47.4522 in
56.5487 in
9.2844 fps
5.2231 in
93.7500 %
14.8554 cfs
8.4064 fps

Appendix I
Excerpts from the City of San Diego
Drainage Design Manual

APPENDIX I
RATIONAL METHOD
Watersheds Less than 0. 5 Square Mile
Method of Computing Runoff
U~e

th'e Rational Formula Q = CIA where:

Q is the peak rate of flow in cubic feet per second.

C is a runoff coefficient expressed as that percentage of rainfall which
oecomes surface runoff.
I is the average rainfall' intensity in inches per hour for a storm
duration equal to the time of concentration (T ) of the contributing
drainage area:
c
A is the drainage area in acres tributary to design point.
(1)

Runoff Coefficient, C
Appendix I- A lists the estimated coefficients for urban areas.
For urban areas select an appropriate coefficient for each type of
land use from Table, 2, Appendix 1-A. Multiply this coefficient
by the percentage of the total area included in that class. Th e
sum of the products for all land· uses in San Diego County
is the weighted runoff coefficient.

(2)

Rainfall Intensity, I
Intensity - duration - frequency curves applicable to all areas
within San Diego County are given in Appendix I-B.

(3)

Time of Concentration, Tc
The time of concentration is the time required for runoff to flo'1'
from the most remote part of the watershed to the outlet point
under consideration.

Appendix II
Excerpts from the City of San Diego
Drainage Design Manual

Appendix III
Excerpts from the City of San Diego
Drainage Design Manual

1-102.1
HYDROLOGY (1-102)
1-102.1

GENERAL

The design discharge depends upon many variables. Some of the more
important are duration and intensity of rainfall, storm frequency,
ground cover, the size, imperviousness and slope and shape of the
drainage area.
1-102.2

DESIGN RUNOFF

Design runoff shall be based upon the following:
(1)

Within floodplain and floodplain fringe areas as defined by
the Federal Emergency Management Agency (FEMA), the
runoff criteria shall be based upon a 100-year frequency
storm.

(2)

For all drainage channels and storm drain systems, which
will convey drainage from a tributary area equal to and
greater than one (1) square mile, the runoff criteria shall be
based upon a 100-year frequency storm.

( 3)

For tributa;y areas under one ( 1) square mile:

(4)
1-102.3

(a)

The storm drain system shall be designed so that the
combination of storm drain system capacity and overflow
will be able to carry the 100-year frequency storm
without damage to or flooding of adjacent existing
buildings or potential building sites.

(b)

The runoff criteria for the underground storm drain
system shall be based upon a 50-year frequency storm .

Type D soil shall be used for all . areas.
DESIGN RUNOFF METHODS

A.

The designer should cneck with Floodplain Management/Beach
Erosion Section, Transportation Design Division, Engineering and
Development Department, to determine if there are established
storm discharge flows.

B.

If no established storm discharge flows are available, the
applicable methods shown in Appendix 1, 2, or 3 shall be used.
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Appendix IV
100-year Isopluvial Maps

Lat: 32°52'42”
Long: 117°12'49”

Lat: 32°52'42”
Long: 117°12'49”

Appendix V
100-year Intensity Duration Design Chart
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plan check comments behind this page.
Submittal
Number

Date

Project Status

Changes

1

02/06/2017

☒ Preliminary Design/ Planning/ CEQA
☐ Final Design

Initial Submittal

2

☐ Preliminary Design/ Planning/ CEQA
☐ Final Design

3

☐ Preliminary Design/ Planning/ CEQA
☐ Final Design

4

☐ Preliminary Design/ Planning/ CEQA
☐ Final Design

Storm Water Quality Management Plan
La Jolla Canyon
February 15, 2017
La Jolla Canyon
531066

Project Vicinity Map

Storm Water Quality Management Plan
La Jolla Canyon
February 15, 2017

Form I-1: Applicability of Permanent, PostConstruction Storm Water BMP Requirements

Form I-1:

(Storm Water Intake Form for all Development Permit Applications)
Project Identification
Project Name: La Jolla Canyon
Permit Application Number: 531066
Date: February 15, 2017
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 BMP Design Manual sections and/or separate forms referenced in each step below.
Step
Step 1: Is the project a "development project"?
See Section 1.3 of the BMP Design Manual for
guidance.

Answer
☒ Yes

Progression
Go to Step 2.

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):
☐ No

Step 2: Is the project a Standard Project, Priority ☐ Standard
Development Project (PDP), or exception to PDP
Project
definitions?
To answer this item, see Section 1.4 of the BMP
Design Manual in its entirety for guidance, AND ☒ PDP
complete Storm Water Requirements Applicability
☐ Exception
Checklist.
to PDP
definitions

Stop.
Standard Project requirements apply.

PDP requirements apply, including
PDP SWQMP.
Go to Step 3.
Stop.
Standard Project requirements apply.
Provide discussion and list any
additional requirements below.
Discussion / justification, and additional requirements for exceptions to PDP definitions, if applicable:

1

Storm Water Quality Management Plan
La Jolla Canyon
February 15, 2017

Form I-1 Page 2

Step
Step 3. Is the project subject to earlier PDP
requirements due to a prior lawful approval?
See Section 1.10 of the BMP Design Manual for
guidance.

Answer
☐ Yes

Progression
Consult the City Engineer to determine
requirements.
Provide discussion and identify
requirements below.
Go to Step 4.
BMP Design Manual PDP
☒ No
requirements apply.
Go to Step 4.
Discussion / justification of prior lawful approval, and identify requirements (not required if prior
lawful approval does not apply):

Step 4. Do hydromodification control requirements
apply?
See Section 1.6 of the BMP Design Manual for
guidance.

☐ Yes

PDP structural BMPs required for
pollutant control (Chapter 5) and
hydromodification control (Chapter
6).
Go to Step 5.
Stop.
☒ No
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:
Runoff from the proposed development will discharge to an existing 60" storm drain per Dwg. No. 24034-D
and Dwg. No. 1964-D. Dwg. No. 1964-D shows the 60" storm drain discharging directly to Mission Bay at an
elevation of 4.05' (U.S.C. & G) or 3.38' (NAVD 88). The May 16, 2012 FEMA FIRM map shows Mission
Bay as having a base flood elevation of 6.0' (NAVD 88), therefore, the discharge elevation of the 60" drain is
below the 100 yr. floodplain elevation. The peak design flow of the 60" storm drain at a grade of 0.16% is 112
c.f.s. The peak discharge velocity has been calculated to be 5.89 ft/sec. Per City of San Diego Standard
Drawing No. SDD-104, no energy dissipator is required (discharge velocity less than 6.0 ft/sec.). Per Node 3
of Figure 1-2 of the current Storm Water Standards, the project is exempt from hydromodification
management requirements.
Step 5. Does protection of critical coarse sediment
Management measures required for
☐ Yes
yield areas apply?
protection of critical coarse sediment
See Section 6.2 of the BMP Design Manual for
yield areas (Chapter 6.2).
guidance.
Stop.
Management measures not required
☐ No
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:

1
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February 15, 2017

Site Information Checklist
For PDPs

Form I-3B

Project Summary Information

La Jolla Canyon

Project Name

9515 Genesee Ave
San Diego, CA 92121

Project Address

343-140-24-00

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

531066

Permit Application Number

Select One:
☐ San Dieguito River
☐ Penasquitos

Project Watershed

☒ Mission Bay
☐ San Diego River
☐ San Diego Bay
☐ Tijuana River

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

Miramar-906.40

Parcel Area
2.94 Acres ( 128,241 Square Feet)
(total area of Assessor's Parcel(s) associated with
the project)
Area to be disturbed by the project
1.27 Acres ( 55,166 Square Feet)
(Project Area)
Project Proposed Impervious Area
1.02 Acres ( 44,464 Square Feet)
(subset of Project Area)
Project Proposed Pervious Area
0.25 Acres ( 10,702 Square Feet)
(subset of Project Area)
Note: Proposed Impervious Area + Proposed Pervious Area = Area to be Disturbed by the Project.
This may be less than the Parcel Area.
The proposed increase or decrease in impervious
area in the proposed condition as compared to the
5.9% Decreased Imperviousness
pre-project condition.
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Storm Water Quality Management Plan
La Jolla Canyon
February 15, 2017

Form I-3B Page 2 of 11

Description of Existing Site Condition and Drainage Patterns
Current Status of the Site (select all that apply):
☒ Existing development
☐ Previously graded but not built out
☐ Agricultural or other non-impervious use
☐ Vacant, undeveloped/natural
Description / Additional Information:
The project site is currently a previously developed apartment parking lot.
Existing Land Cover Includes (select all that apply):
☐ Vegetative Cover
☐ Non-Vegetated Pervious Areas
☒ Impervious Areas
Description / Additional Information
The project site cover is primarily composed of the parking lot and the associated carport areas.

Underlying Soil belongs to Hydrologic Soil Group (select all that apply):
☐ NRCS Type A
☐ NRCS Type B
☐ NRCS Type C
☒ NRCS Type D
Approximate Depth to Groundwater (GW):
☐ GW Depth < 5 feet
☐ 5 feet < GW Depth < 10 feet
☐ 10 feet < GW Depth < 20 feet
☒ GW Depth > 20 feet
Existing Natural Hydrologic Features (select all that apply):
☐ Watercourses
☐ Seeps
☐ Springs
☐ Wetlands
☒ None
Description / Additional Information:
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Description of Existing Site Topography and Drainage:
How is storm water runoff conveyed from the site? At a minimum, this description should answer:
1. Whether existing drainage conveyance is natural or urban;
2.

If runoff from offsite is conveyed through the site? If yes, quantification of all offsite drainage areas,
design flows, and locations where offsite flows enter the project site and summarize how such flows
are conveyed through the site;

3.

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

4.

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

Description / Additional Information:
Sub-basin A:
This area is an onsite basin consisting of a paved storage lot and a small offsite fill slope along the
Caltrans right of way. Drainage from this basin surface flows via gutter to the existing curb inlet
located at the north west corner of the project site.
The site consists of 2 runoff basins, that are roughly divided into the northern portion of the property and the
southern portion of the property. The runoff from the northern basin, Basin A, ends up in the canyon on the
Eastern side of the property. The runoff gets to the canyon either directly from the site or by discharging to Fez
Street, where it then travels down into the canyon. The runoff from the southern basin, Basin B, discharges into
either Genesee Avenue or Eastgate Mall, where it travels down the gutter where it is intercepted by the inlet at
the corner of Genesee Avenue and Eastgate Mall as shown on City of San Diego Drawing No. 11732-2-D (See
Exhibit “C”). The existing land use category for the site is Residential Multi-Units. According to the City of San
Diego Drainage Design Manual, residential multi-unit land use has a runoff coefficient of C=0.70, see Appendix
II, and this value will be used in analyzing the pre-development runoff from the site. Per the City of San Diego
Drainage Design Manual section 1-102.2(3)(a), “For tributary areas under one square mile, the storm drain
system shall be designed so that the combination of storm drain system capacity and overflow will be able to
carry the 100-year frequency storm without damage to or flooding of adjacent existing buildings or potential
building sites.” (See Appendix III) From the Isopluvial Maps for a 100-year storm (see Appendix IV) and the
Intensity- Duration Design Chart (see Appendix V) from the San Diego County Hydrology Manual, a P6 = 2.3
inches is obtained. This yields the following Time of Concentration (Tc), Intensity (I), and Runoff (Q)
Basin A: Tc = 8.04 minutes
I = 4.46 in/hr
Q = 8.43 cfs
Basin B: Tc = 8.04 minutes
I = 4.46 in/hr
Q = 8.43 cfs
Attachment 5 contains drainage calculations and basin maps for the site.
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Description of Proposed Site Development and Drainage Patterns
Project Description / Proposed Land Use and/or Activities:
The project proposes a two level parking structure with a residential project above providing 48 units total on
site.

List/describe proposed impervious features of the project (e.g., buildings, roadways, parking lots, courtyards,
athletic courts, other impervious features):
The project proposes a two level parking structure with a residential project above providing 48 units total on
site.

List/describe proposed pervious features of the project (e.g., landscape areas):
Project frontage and ROW areas adjacent to the project consist of landscaping. Onsite pervious areas are
primarily partial retention planters provided for stormwater quality treatment and HMP flow control.

Does the project include grading and changes to site topography?
☒ Yes
☐ No
Description / Additional Information:
The majority of the project area will be covered by a new residential building.
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Does the project include changes to site drainage (e.g., installation of new storm water conveyance
systems)?
☒ Yes
☐ No

If yes, provide details regarding the proposed project site drainage conveyance network, including storm
drains, concrete channels, swales, detention facilities, storm water treatment facilities, natural and constructed
channels, and the method for conveying offsite flows through or around the proposed project site. Identify
all discharge locations from the proposed project site along with a summary of the conveyance system size
and capacity for each of the discharge locations. Provide a summary of pre and post-project drainage areas
and design flows to each of the runoff discharge locations. Reference the drainage study for detailed
calculations.
Description / Additional Information:
The proposed project will plumb all of the onsite Partial Retention area sub-drains through the project site and
out to an existing curb inlet located on the northeast corner of the intersection of Genesee Ave and Eastgate
Mall.
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Identify whether any of the following features, activities, and/or pollutant source areas will be present
(select all that apply):
☒ On-site storm drain inlets
☒ Interior floor drains and elevator shaft sump pumps
☒ Interior parking garages
☐ Need for future indoor & structural pest control
☒ Landscape/Outdoor Pesticide Use
☐ Pools, spas, ponds, decorative fountains, and other water features
☐ Food service
☒ Refuse areas
☐ Industrial processes
☐ Outdoor storage of equipment or materials
☐ Vehicle and Equipment Cleaning
☐ Vehicle/Equipment Repair and Maintenance
☐ Fuel Dispensing Areas
☐ Loading Docks
☒ Fire Sprinkler Test Water
☐ Miscellaneous Drain or Wash Water
☐ Plazas, sidewalks, and parking lots
☐ Large Trash Generating Facilities
☐ Animal Facilities
☐ Plant Nurseries and Garden Centers
☐ Automotive-related Uses
Description / Additional Information:
Onsite storm drain inlets
• The proposed development will utilize onsite inlets will be stamped/marked with “No dumping!
Flows to Bay.” or similar.
Interior floor drains and elevator shaft pumps
• The proposed development will utilize interior floor drains and elevator shaft pumps that will be
plumbed to sanitary sewer.
Interior parking garage
• The proposed development will utilize interior parking garage drains that will be plumbed to sanitary
sewer.
Landscape/Outdoor Pesticide use
• The proposed development will utilize pest resistant and drought tolerant plant species selected for the
site’s soil/climate.
• Designing Irrigation Systems for individual area requirements to minimize runoff.
• Utilize rain shutoff devices.
Refuse areas
• All refuse areas provided on-site are enclosed within the subterranean garage.
Fire sprinkler test water
• The proposed development will incorporate fire sprinklers that will discharge into the sanitary sewer
during routine maintenance.

7

Storm Water Quality Management Plan
La Jolla Canyon
February 15, 2017

Form I-3B Page 7 of 11

Identification and Narrative of Receiving Water
Narrative describing flow path from discharge location(s), through urban storm conveyance system, to receiving
creeks, rivers, and lagoons and ultimate discharge location to Pacific Ocean (or bay, lagoon, lake or reservoir,
as applicable)
The site consists of 2 runoff basins, that are roughly divided into the northern portion of the property and the
southern portion of the property. The runoff from the northern basin, Basin A, ends up in the canyon on the
Eastern side of the property. The runoff gets to the canyon either directly from the site or by discharging to
Fez Street, where it then travels down into the canyon. The runoff from the southern basin, Basin B,
discharges into either Genesee Avenue or Eastgate Mall, where it travels down the gutter where it is
intercepted by the inlet at the corner of Genesee Avenue and Eastgate Mall as shown on City of San Diego
Drawing No. 11732-2-D

Provide a summary of all beneficial uses of receiving waters downstream of the project discharge locations.
Rose creek has a listed beneficial use of “Water contact recreation” & :Non-Contact Water Recreatiopn”
Mission Bay has a listed beneficial use of “Water contact recreation”.

Identify all ASBS (areas of special biological significance) receiving waters downstream of the project discharge
locations.
There are no ASBS receiving waters downstream of the project location.

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

Summarize information regarding the proximity of the permanent, post-construction storm water BMPs to the
City’s Multi-Habitat Planning Area and environmentally sensitive lands
There are no MHPA or ESA areas adjacent to the project or its BMPs.
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Identification of Receiving Water Pollutants of Concern
List any 303(d) impaired water bodies within the path of storm water from the project site to the Pacific
Ocean (or bay, lagoon, lake or reservoir, as applicable), identify the pollutant(s)/stressor(s) causing
impairment, and identify any TMDLs and/or Highest Priority Pollutants from the WQIP for the impaired
water bodies:
TMDLs/ WQIP Highest Priority
303(d) Impaired Water Body
Pollutant(s)/Stressor(s)
Pollutant
Rose Creek
Rose Creek
Mission Bay Shoreline, at Rose
Creek
Mission Bay Shoreline, at Rose
Creek

Selenium

Expected Completion Date 2019

Toxicity

Expected Completion Date 2019

Eutrophic

Expected Completion Date 2019

Lead

Expected Completion Date 2019

Identification of Project Site Pollutants*
*Identification of project site pollutants is only required if flow-thru treatment BMPs are implemented onsite
in lieu of retention or biofiltration BMPs (note the project must also participate in an alternative compliance
program unless prior lawful approval to meet earlier PDP requirements is demonstrated)
Identify pollutants expected from the project site based on all proposed use(s) of the site (see BMP Design
Manual Appendix B.6):
Not Applicable to the
Expected from the
Also a Receiving Water
Pollutant
Project Site
Project Site
Pollutant of Concern
Sediment

☐

☐

☐

Nutrients

☐

☐

☐

Heavy Metals

☐

☐

☐

Organic Compounds

☐

☐

☐

Trash & Debris
Oxygen Demanding
Substances

☐

☐

☐

☐

☐

☐

Oil & Grease

☐

☐

☐

Bacteria & Viruses

☐

☐

☐

Pesticides

☐

☐

☐
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Hydromodification Management Requirements
Do hydromodification management requirements apply (see Section 1.6 of the BMP Design Manual)?
☒ Yes, hydromodification management flow control structural BMPs required.
☐ No, the project will discharge runoff directly to existing underground storm drains discharging directly
to water storage reservoirs, lakes, enclosed embayment, or the Pacific Ocean.
☐ No, the project will discharge runoff directly to conveyance channels whose bed and bank are concretelined all the way from the point of discharge to water storage reservoirs, lakes, enclosed embayment,
or the Pacific Ocean.
☐ No, the project will discharge runoff directly to an area identified as appropriate for an exemption by
the WMAA for the watershed in which the project resides.
Description / Additional Information (to be provided if a 'No' answer has been selected above):
The project site runoff discharges to an existing 60” RCP located across Mission Bay Dr from the project site.
From there the runoff travels through approximately 750’ of pipe where it is is joined by several other flows
before discharging directly into Mission Bay a total of 750’ feet from the discharge point.
Critical Coarse Sediment Yield Areas*
*This Section only required if hydromodification management requirements apply
Based on the maps provided within the WMAA, do potential critical coarse sediment yield areas exist within
the project drainage boundaries?
☐ Yes
☒ No, No critical coarse sediment yield areas to be protected based on WMAA maps
If yes, have any of the optional analyses presented in Section 6.2 of the BMP Design Manual been performed?
☐ 6.2.1 Verification of Geomorphic Landscape Units (GLUs) Onsite
☐ 6.2.2 Downstream Systems Sensitivity to Coarse Sediment
☐ 6.2.3 Optional Additional Analysis of Potential Critical Coarse Sediment Yield Areas Onsite
☐ No optional analyses performed, the project will avoid critical coarse sediment yield areas identified
based on WMAA maps
If optional analyses were performed, what is the final result?
☐ No critical coarse sediment yield areas to be protected based on verification of GLUs onsite
☐ Critical coarse sediment yield areas exist but additional analysis has determined that protection is
not required. Documentation attached in Attachment 8 of the SWQMP.
☐ Critical coarse sediment yield areas exist and require protection. The project will implement management
measures described in Sections 6.2.4 and 6.2.5 as applicable, and the areas are identified on the SWQMP
Exhibit.
Discussion / Additional Information:
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Flow Control for Post-Project Runoff*
*This Section only required if hydromodification management requirements apply
List and describe point(s) of compliance (POCs) for flow control for hydromodification management (see
Section 6.3.1). For each POC, provide a POC identification name or number correlating to the project's HMP
Exhibit and a receiving channel identification name or number correlating to the project's HMP Exhibit.

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

Discussion / Additional Information: (optional)
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Other Site Requirements and Constraints
When applicable, list other site requirements or constraints that will influence storm water management
design, such as zoning requirements including setbacks and open space, or local codes governing minimum
street width, sidewalk construction, allowable pavement types, and drainage requirements.

Optional Additional Information or Continuation of Previous Sections As Needed
This space provided for additional information or continuation of information from previous sections as
needed.
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Source Control BMP Checklist
for All Development Projects
Project Name: La Jolla Canyon
Permit Application Number: 531066

Form I-4

Project Identification

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 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
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 has no outdoor materials storage areas).
Discussion / justification may be provided.
Source Control Requirement
Applied?
SC-1 Prevention of Illicit Discharges into the MS4
☒ Yes
☐ No
☐ N/A
Discussion / justification if SC-1 not implemented:
Manage A/C condensate
• The proposed development will direct condensate into landscaped areas wherever feasible.
SC-2 Storm Drain Stenciling or Signage
☐ No
☐ N/A
☒ Yes
Discussion / justification if SC-2 not implemented:
Onsite storm drain inlets
• The proposed development will utilize onsite inlets will be stamped/marked with “No dumping!
Flows to Bay.” or similar.
SC-3 Protect Outdoor Materials Storage Areas from Rainfall, Run-On,
☐ Yes
☐ No
☒ N/A
Runoff, and Wind Dispersal
Discussion / justification if SC-3 not implemented:

SC-4 Protect Materials Stored in Outdoor Work Areas from Rainfall,
☐ Yes
Run-On, Runoff, and Wind Dispersal
Discussion / justification if SC-4 not implemented:

☐ No

☒ N/A

SC-5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and
Wind
Discussion / justification if SC-5 not implemented:

☐ No

☐ N/A

☒ Yes

Refuse areas
• All refuse areas provided on-site are enclosed within the parking garage.
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Source Control Requirement
SC-6 Additional BMPs Based on Potential Sources of Runoff Pollutants
(must answer for each source listed below)
☒ On-site storm drain inlets
☒ Interior floor drains and elevator shaft sump pumps
☒ Interior parking garages
☐ Need for future indoor & structural pest control
☒ Landscape/Outdoor Pesticide Use
☐ Pools, spas, ponds, decorative fountains, and other water features
☐ Food service
☒ Refuse areas
☐ Industrial processes
☐ Outdoor storage of equipment or materials
☐ Vehicle and Equipment Cleaning
☐ Vehicle/Equipment Repair and Maintenance
☐ Fuel Dispensing Areas
☐ Loading Docks
☒ Fire Sprinkler Test Water
☐ Miscellaneous Drain or Wash Water
☒ Plazas, sidewalks, and parking lots
☐ SC-6A: Large Trash Generating Facilities
☐ SC-6B: Animal Facilities
☐ SC-6C: Plant Nurseries and Garden Centers
☐ SC-6D: Automotive-related Uses

Applied?
☒ Yes
☒ Yes
☒ Yes
☐ Yes
☒ Yes
☐ Yes
☐ Yes
☒ Yes
☐ Yes
☐ Yes
☐ Yes
☐ Yes
☐ Yes
☐ Yes
☒ Yes
☐ Yes
☒ Yes
☐ Yes
☐ Yes
☐ Yes
☐ Yes

☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No
☐ No

☐
☐
☐
☒
☐
☒
☒
☐
☒
☒
☒
☒
☒
☒
☐
☒
☐
☒
☒
☒
☒

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

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 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
Applied?
SD-1 Maintain Natural Drainage Pathways and Hydrologic Features
☐ Yes
☐ No
☒ N/A
Discussion / justification if SD-1 not implemented:
The site is previously developed and as such has no natural areas to conserve. Trees are proposed as a part
of the landscaping. But no storm water credits are being taken for their implementation.

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 Is 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:

☐ Yes

☐ No

☒ N/A

☒ Yes
☐ Yes

☐ No
☐ No

☐ N/A
☒ N/A

☐ Yes

☐ No

☒ N/A

☐ Yes

☐ No

☒ N/A

There are no natural areas/vegetation to conserve as the site is >85% impervious in its existing condition.
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Site Design Requirement
SD-3 Minimize Impervious Area
Discussion / justification if SD-3 not implemented:

☒ Yes

Applied?
☐ No
☐ N/A

SD-4 Minimize Soil Compaction
Discussion / justification if SD-4 not implemented:

☒ Yes

☐ No

☐ N/A

SD-5 Impervious Area Dispersion

☒ Yes

☐ No

☐ N/A

Is the pervious area receiving runon from impervious area identified ☒ Yes
on the site map?
5-2 Does the pervious area satisfy the design criteria in SD-5 Fact Sheet ☒ Yes
in Appendix E (e.g. maximum slope, minimum length, etc.)
5-3 Is impervious area dispersion credit volume calculated using
☐ Yes
Appendix B.2.1.1 and SD-5 Fact Sheet in Appendix E?

☐ No

☐ N/A

☐ No

☐ N/A

☒ No

☐ N/A

Discussion / justification if SD-5 not implemented:

5-1
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Site Design Requirement

SD-6 Runoff Collection
Discussion / justification if SD-6 not implemented:

☐ Yes

Applied?
☐ No
☒ N/A

6a-1 Are green roofs implemented in accordance with design criteria in
SD-6A Fact Sheet? If yes, are they shown on the site map?
6a-2 Is green roof credit volume calculated using Appendix B.2.1.2 and
SD-6A Fact Sheet in Appendix E?
6b-1 Are permeable pavements implemented in accordance with design
criteria in SD-6B Fact Sheet? If yes, are they shown on the site map?
6b-2 Is permeable pavement credit volume calculated using
Appendix B.2.1.3 and SD-6B Fact Sheet in Appendix E?
SD-7 Landscaping with Native or Drought Tolerant Species
Discussion / justification if SD-7 not implemented:

☐ Yes

☐ No

☒ N/A

☐ Yes

☐ No

☒ N/A

☐ Yes

☐ No

☒ N/A

☐ Yes

☐ No

☒ N/A

☒ Yes

☐ No

☐ N/A

SD-8 Harvesting and Using Precipitation
Discussion / justification if SD-8 not implemented:

☒ Yes

☐ No

☐ N/A

Are rain barrels implemented in accordance with design criteria in ☐ Yes
SD-8 Fact Sheet? If yes, are they shown on the site map?
Is rain barrel credit volume calculated using Appendix B.2.2.2 and ☐ Yes
SD-8 Fact Sheet in Appendix E?

☐ No

☒ N/A

☐ No

☒ N/A

8-1
8-2
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Insert Site Map with all site design BMPs identified:
Please see Attachment 1 and 4 for the site map and exhibits demonstrating the BMP implementation.
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Summary of PDP Structural BMPs
Project Name: La Jolla Canyon
Permit Application Number 531066

Project Identification

Form I-6

PDP Structural BMPs
All PDPs must implement structural BMPs for storm water pollutant control (see Chapter 5 of the BMP
Design Manual). 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.
Storm Water Pollutant Control BMP Selection was done using Figures 5-1 & 5-2 “Storm Water Standards BMP
Selection Flow Chart” from the City of San Diego BMP Design Manual, dated June 2016. See I-6 sheet 2 & 3
for a summary of each step in the flow chart:
DMA-1 thru DMA-5
Step 1: Evaluate at DMA Scale
- There are two DMAs onsite to account for, see Attachment 4.
Step 1A: Is the DMA “Self-mitigating” or “De Minimis” or “Self-retaining”
- DMAs are “Self-mitigating” or “De Minimis” or “Self-retaining”
o The project is “Compliant with Pollutant Control BMP Sizing Requirements”
DMA-6:
This DMA is part of the site’s source control (SC-6) which is the runoff produced from the parking garage
entrance. Runoff from this area will be plumbed to the sanitary system, however the area is included in the
DCV calculation for the overall site treatment requirement.
(Continue on page 2 as necessary.)
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(Continued from page 1)
DMA-7 thru DMA-10
Step 1: Evaluate at DMA Scale
- There are four DMAs onsite to account for, see Attachment 4.
Step 1A: Is the DMA “Self-mitigating” or “De Minimis” or “Self-retaining”
- DMAs are not “Self-mitigating” or “De Minimis” or “Self-retaining”
Step 1B: Adjust runoff factor to account for site design BMPs and estimate DCV
- DCV calculation performed using Worksheet B.2-1, see Attachment 1e.
Step 2: Is Harvest and Use Feasible
- No, Harvest and Use is not feasible, see calculations in Attachment 1c, based on Worksheet B.3-1.
Step 3: Step 3: Is Infiltration Feasible?
- Yes, partial infiltration is feasible, see Attachment 1d.
Step 3 A&B: Partial Infiltration Condition
- Proceed to Step 3C
Step 3C: Compute Sizing Requirement
- Large footprint Partial Retention with Biofiltration (PR-1) are selected BMP
- Initial sizing performed using 3% ,minimum, surface area per PR-1 fact sheet.
Step 4: Can the BMP be designed for the remaining DCV?
- Yes, based a surface sizing of 3% of the tributary area the BMPs will treat the remaining DCV, see
calculations in 1e based on Worksheet B.5-1.
Step 4A:
- The Partial Retention with Biofiltration facilities have been sized based on the PR-1 fact sheets.
Step 6 & 7: The project is “Compliant with Pollutant Control BMP Sizing Requirements”.
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Structural BMP Summary Information
(Copy this page as needed to provide information for each individual proposed structural BMP)
Structural BMP ID No. DMA-7 thru DMA-10
Construction Plan Sheet No. N/A
Type of structural BMP:
☐ Retention by harvest and use (HU-1)
☐ Retention by infiltration basin (INF-1)
☐ Retention by bioretention(INF-2)
☐ Retention by permeable pavement (INF-3)
☒ Partial retention by biofiltration with partial retention (PR-1)
☐ Biofiltration (BF-1)
☐ Flow-thru treatment control with prior lawful approval to meet earlier PDP requirements (provide
BMP type/description in discussion section below)
☐ Flow-thru treatment control included as pre-treatment/forebay for an onsite retention or biofiltration
BMP (provide BMP type/description and indicate which onsite retention or biofiltration BMP it serves
in discussion section below)
☐ Flow-thru treatment control with alternative compliance (provide BMP type/description in
discussion section below)
☐ Detention pond or vault for hydromodification management
☐ Other (describe in discussion section below)
Purpose:
☒ Pollutant control only
☐ Hydromodification control only
☐ Combined pollutant control and hydromodification control
☐ Pre-treatment/forebay for another structural BMP
Other (describe in discussion section below)
Who will certify construction of this BMP?
Provide name and contact information for the party
responsible to sign BMP verification form DS-563
Who will be the final owner of this BMP?

To be determined based upon final design.

To be determined based upon final design.

Who will maintain this BMP into perpetuity?

To be determined based upon final design.

What is the funding mechanism for maintenance?

To be determined based upon final design.

22

Storm Water Quality Management Plan
La Jolla Canyon
February 15, 2017

23

Attachment 1
Backup for PDP Pollutant Control BMPs

Items included in this attachment:
Attachment
Sequence
Attachment 1a

Contents
DMA Exhibit (Required)

Checklist
Included

See DMA Exhibit Checklist.
Attachment 1b

Tabular summary of DMAs showing DMA ☒
ID matching DMA Exhibit, DMA Area, and
DMA Type (Required)*
☐
*Provide table in this Attachment OR on
DMA Exhibit in Attachment 1a

Attachment 1c

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

Included on DMA exhibit in
Attachment 1a
Included as Attachment 1b,
separate from DMA Exhibit

☒
☐

Included
Not included because the entire
project will use infiltration BMPs

Form I-8, Categorization of i nfiltration
☒
feasibility c ondition (Required unless the ☐
project will use harvest and use BMPs)

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

Refer to Appendix B.3-1 of the BMP design
manual to complete Form I-7.
Attachment 1d

Refer to Appendices C and D of the BMP
design manual to complete Form I-8.
Attachment 1e

Pollutant Control BMP Design
Worksheets/ Calculations (Required)
Refer to Appendices B and E of the BMP
design manual for structural pollutant
control BMP design guidelines

☒

Included

The DMA Exhibit must identify:
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐

Underlying hydrologic soil group
Approximate depth to groundwater
Existing natural hydrologic features ( watercourses, seeps, springs, wetlands) Critical coarse
sediment yield areas to be protected
Existing topography and impervious areas
Existing and proposed site drainage network and connections to drainage offsite
Proposed grading
Proposed impervious features
Proposed design features and surface treatments used to minimize imperviousness
Drainage management area (DMA) boundaries, DMA ID numbers, and DMA areas (square
footage or acreage), and DMA type (i.e., drains to BMP, self-retaining, or self-mitigating)
Potential pollutant source areas and corresponding required source controls (see Chapter 4,
Appendix E.1, and Form I-3B)
Structural BMPs (identify location, type of BMP, and size/detail)

CfB

CfB

CfB

CfB

SOILS LEGEND

CfB

........CHESTERTON FINE SANDY LOAM

SOILS LEGEND

CfB

........CHESTERTON FINE SANDY LOAM

Harvest and Use Feasibility Checklist

Form I-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?
☒ Toilet and urinal flushing
☐ Landscape irrigation
☐ Other:
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]
1) Population RM-3-7 = 2.6/DU
2) Total population = 48 DU * 2.6/DU = 124.8 residents
3) Total 24 hr demand = 124.8 * 9.3 gal/day = 1,161 gal/day
4) 36 hr demand = 1,161 gal * 1.5 = 1,742 gal = 233 CF
5) Demand = 233 CF / 1,774 CF = 0.13

3. Calculate the DCV using worksheet B-2.1.
DCV =
(cubic feet)
3a. Is the 36 hour demand greater
3b. Is the 36 hour demand greater than 0.25DCV
than or equal to the DCV?
but less than the full DCV?
☐ Yes
/ ☒ No
☐ Yes
/ ☒ No

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.

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?
☐ Yes, refer to Appendix E to select and size harvest and use BMPs.
☒ No, select alternate BMPs.

3c. Is the 36
hour demand
less than
0.25DCV?
☒ Yes
Harvest and
use is
considered to
be infeasible.

Categorization of Infiltration Feasibility Condition

Form I-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.

Yes
☐

No
☒

Provide basis:
Based upon NRCS soil maps of the area an estimated infiltration rate of 0.0-0.06 in/hr has been identified for
the site. Further infiltration testing will be conducted during final engineering, however the rates above are
sufficient to allow for the design of the partial infiltration basins shown.
Based upon the above data/numbers it is not feasible to infiltrate at 0.5 in/hr or greater, and full infiltration is
therefore not feasible.

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:
Based upon NRCS soil maps of the area an estimated infiltration rate of 0.0-0.06 in/hr has been identified for
the site. Further infiltration testing will be conducted during final engineering, however the rates above are
sufficient to allow for the design of the partial infiltration basins shown.
Based upon the above data/numbers it is not feasible to infiltrate at 0.5 in/hr or greater, and full infiltration is
therefore not feasible.

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

Form I-8 Page 2 of 4
Criteria

Screening Question

Yes

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.

3

☐

No

☒

Provide basis:
Based upon NRCS soil maps of the area an estimated infiltration rate of 0.0-0.06 in/hr has been identified for
the site. Further infiltration testing will be conducted during final engineering, however the rates above are
sufficient to allow for the design of the partial infiltration basins shown.
Based upon the above data/numbers it is not feasible to infiltrate at 0.5 in/hr or greater, and full infiltration is
therefore not feasible.

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 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.

4

☐

☒

Provide basis:
Based upon NRCS soil maps of the area an estimated infiltration rate of 0.0-0.06 in/hr has been identified for
the site. Further infiltration testing will be conducted during final engineering, however the rates above are
sufficient to allow for the design of the partial infiltration basins shown.
Based upon the above data/numbers it is not feasible to infiltrate at 0.5 in/hr or greater, and full infiltration is
therefore not feasible.

Summarize findings of studies; provide reference to studies, calculations, maps, data sources, etc. Provide
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

☐

☒

Form I-8 Page 3 of 4
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.

Yes
☒

No
☐

Provide basis:
Based upon NRCS soil maps of the area an estimated infiltration rate of 0.0-0.06 in/hr has been identified for
the site. Further infiltration testing will be conducted during final engineering, however the rates above are
sufficient to allow for the design of the partial infiltration basins shown.
Based upon the above data/numbers it is feasible to infiltrate at a design rate of 0.03 in/hr . This is based upon
the maximum potential infiltration rate of 0.06 in/hr, with an applied factor of safety of 2 for preliminary design
purposes. In final design additional infiltration testing will be conducted.
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:
Due to the project elevation as well as its existing development it is not anticipated that there are any unmitigatable issues with allowing partial infiltration on the site. During final engineering infiltration tests will
confirm the design assumptions proposed.

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.

Form I-8 Page 4 of 4
Criteria

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.

7

Yes

No

☒

☐

Provide basis:
Due to the project elevation as well as its existing development it is not anticipated that there are any unmitigatable issues with allowing partial infiltration on the site. During final engineering infiltration tests will
confirm the design assumptions proposed.

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 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.

8

☒

☐

Provide basis:
We did not provide a study regarding water rights, however due to the project elevation and lack of on-site
streams (ephemeral or otherwise) it is not anticipated that these right would be present on site. These
rights are not typical in the San Diego area.

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 5-8 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 screening category is No Infiltration.

☐

Appendix
B: Storm
Water
Pollutant
Control Hydrologic
and Sizing Methods
SITE
DCV
FOR
HARVEST
ANDCalculations
USE ANALYSIS
Worksheet B.2-1 DCV
Design Capture Volume

Worksheet B.2-1

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

d=

0.52 inches

2 Area tributary to BMP (s)

A=

1.27 acres

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

C=

0.74 unitless

4 Trees Credit Volume

TCV=

0

cubic-feet

5 Rain barrels Credit Volume

RCV=

0

cubic-feet

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

DCV=

1,774 cubic-feet

1) Area Weighted Runoff Factor
Surfaces
Roof & PCC
Landscape(Mulched)

Area(ac)
1.02
0.25

Factor
0.9
0.1

C=[(1.02 * 0.9) + (0.25 * 0.1)] / (1.27) = 0.74

2) Design Capture Volume without Tree or Rain Barrels Credit Volumes
DCV = (3630 * 0.74 * 0.52 * 1.27) = 1,774 CF

Storm Water Standards
Part 1: BMP Design Manual
January 2016 Edition
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods

PROJECT
LOCATION

Figure B.1-1: 85th Percentile 24-hour Isopluvial Map
Storm Water Standards
Part 1: BMP Design Manual
January 2016 Edition

B-7

Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods
B.1.1

Runoff Factor

Estimate the area weighted runoff factor for the tributary area to the BMP using runoff factor (from
Table B.1-1) and area of each surface type in the tributary area and the following equation.
Equation B.1-2: Estimating Runoff Factor for Area

𝐶=
where:
Cx
Ax

=
=

∑ 𝐶𝑥 𝐴𝑥
∑ 𝐴𝑥

Runoff factor for area X
Tributary area X (acres)

These runoff factors apply to areas receiving direct rainfall only. For conditions in which runoff is
routed onto a surface from an adjacent surface, see Section B.2 for determining composite runoff
factors for these areas.
Table B.1-1: Runoff factors for surfaces draining to BMPs – Pollutant Control BMPs

Surface

Runoff Factor

Roofs1
Concrete or Asphalt1
Unit Pavers (grouted)1
Decomposed Granite
Cobbles or Crushed Aggregate
Amended, Mulched Soils or Landscape2
Compacted Soil (e.g., unpaved parking)
Natural (A Soil)
Natural (B Soil)
Natural (C Soil)
Natural (D Soil)
1Surface

0.90
0.90
0.90
0.30
0.30
0.10
0.30
0.10
0.14
0.23
0.30

is considered impervious and could benefit from use of Site Design BMPs and
adjustment of the runoff factor per Section B.2.1.
2Surface shall be designed in accordance with SD-4 (Amended soils) fact sheet in Appendix E

Storm Water Standards
Part 1: BMP Design Manual
January 2016 Edition
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods

DMA-7 DCV

Worksheet B.2-1 DCV
Design Capture Volume

Worksheet B.2-1

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

d=

0.52 inches

2 Area tributary to BMP (s)

A=

0.07 acres

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

C=

0.9

unitless

4 Trees Credit Volume

TCV=

0

cubic-feet

5 Rain barrels Credit Volume

RCV=

0

cubic-feet

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

DCV=

119

cubic-feet

1) Area Weighted Runoff Factor
Surfaces
Roof & PCC

Area(ac)
0.08

Factor
0.9

C=0.9

2) Design Capture Volume without Tree or Rain Barrels Credit Volumes
DCV = (3630 * 0.9 * 0.52 * 0.08) = 119 CF

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

B-13

DMA-8 DCV
Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods
Worksheet B.2-1 DCV
Design Capture Volume

Worksheet B.2-1

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

d=

0.52 inches

2 Area tributary to BMP (s)

A=

0.37 acres

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

C=

0.9

unitless

4 Trees Credit Volume

TCV=

0

cubic-feet

5 Rain barrels Credit Volume

RCV=

0

cubic-feet

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

DCV=

629

cubic-feet

1) Area Weighted Runoff Factor
Surfaces
Roof & PCC
Mulched Soils

Area(ac)
0.16
0.04

Factor
0.9
0.1

C=[(0.16 * 0.9) + (0.04 * 0.1)] / (0.20) = 0.74

2) Design Capture Volume without Tree or Rain Barrels Credit Volumes
DCV = (3630 * 0.9 * 0.52 * 0.37) = 629 CF

Storm Water Standards
Part 1: BMP Design Manual
January 2016 Edition
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods

DMA-9 DCV

Worksheet B.2-1 DCV
Design Capture Volume

Worksheet B.2-1

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

d=

0.52 inches

2 Area tributary to BMP (s)

A=

0.40 acres

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

C=

0.9

unitless

4 Trees Credit Volume

TCV=

0

cubic-feet

5 Rain barrels Credit Volume

RCV=

0

cubic-feet

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

DCV=

680

cubic-feet

1) Area Weighted Runoff Factor
Surfaces
Roof & PCC

Area(ac)
0.05

Factor
0.9

C=0.9

2) Design Capture Volume without Tree or Rain Barrels Credit Volumes
DCV = (3630 * 0.9 * 0.52 * 0.40) = 680 CF

Storm Water Standards
Part 1: BMP Design Manual
January 2016 Edition
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods

DMA-10 DCV
Worksheet B.2-1 DCV

Design Capture Volume

Worksheet B.2-1

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

d=

0.52 inches

2 Area tributary to BMP (s)

A=

0.26 acres

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

C=

0.9

unitless

4 Trees Credit Volume

TCV=

0

cubic-feet

5 Rain barrels Credit Volume

RCV=

0

cubic-feet

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

DCV=

442

cubic-feet

1) Area Weighted Runoff Factor
Surfaces
Roof & PCC

Area(ac)
0.26

Factor
0.9

C=0.9

2) Design Capture Volume without Tree or Rain Barrels Credit Volumes
DCV = (3630 * 0.9 * 0.52 * 0.26) = 442 CF

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

B-13

Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs (DMA-7)

Simple Sizing Method for Biofiltration BMPs

Worksheet B.5-1 (Page 1 of 2)

1 Remaining DCV after implementing retention BMPs
Partial Retention
2 Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible
3 Allowable drawdown time for aggregate storage below the underdrain
4 Depth of runoff that can be infiltrated [Line 2 x Line 3]
5 Aggregate pore space
6 Required depth of gravel below the underdrain [Line 4/ Line 5]
7 Assumed surface area of the biofiltration BMP
8 Media retained pore storage
9 Volume retained by BMP [[Line 4 + (Line 12 x Line 8)]/12] x Line 7
10

DCV that requires biofiltration [Line 1 – Line 9]

BMP Parameters
11 Surface Ponding [6 inch minimum, 12 inch maximum]
12 Media Thickness [18 inches minimum], also add mulch layer thickness to
this line for sizing calculations
13

14
15

Aggregate Storage above underdrain invert (12 inches typical) – use 0
inches for sizing if the aggregate is not over the entire bottom surface area
Freely drained pore storage
Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the
filtration rate is controlled by the outlet use the outlet controlled rate which will
be less than 5 in/hr.)

Baseline Calculations
16 Allowable Routing Time for sizing
17 Depth filtered during storm [ Line 15 x Line 16]
18
19

Depth of Detention Storage
[Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)]
Total Depth Treated [Line 17 + Line 18]

119
0.03
36
1.08
0.40
2.7
116
0.1
28
91
6
18

cubicfeet
in/hr.
hours
inches
in/in
inches
sq-ft
in/in
cubicfeet
cubicfeet
inches
inches
inches

9
0.2

in/in
in/hr.

5

6
30
13.2
43.2

Note: 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)

hours
inches
inches
inches

Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs (DMA-7)

Simple Sizing Method for Biofiltration BMPs

Worksheet B.5-1 (Page 2 of 2)

Option 1 – Biofilter 1.5 times the DCV
20 Required biofiltered volume [1.5 x Line 10]

137

cubic- feet

21 Required Footprint [Line 20/ Line 19] x 12
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 Required Storage (surface + pores) Volume [0.75 x Line 10]

38

23 Required Footprint [Line 22/ Line 18] x 12
Footprint of the BMP
24 Area draining to the BMP
25 Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and
B.2)
26 BMP Footprint Sizing Factor (Default 0.03 or an alternative
minimum footprint sizing factor from Worksheet B.5-2, Line 11)
27 Minimum BMP Footprint [Line 24 x Line 25 x Line 26]
28 Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line
27)
Check for Volume Reduction [Not applicable for No Infiltration Condition]
29 Calculate the fraction of DCV retained in the BMP [Line 9/Line 1]
30 Minimum required fraction of DCV retained for partial infiltration
condition
31 Is the retained DCV ≥ 0.375? If the answer is no increase the footprint sizing
factor in Line 26 until the answer is yes for this criterion.

62

sq-ft

2,971

sq-ft

68

sq-ft
cubic- feet

0.9
0.03
80
116
0.23
0.375
Yes

sq-ft
sq-ft

unitless
unitless

No

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. The DCV fraction of 0.375 is based on a 40% average annual percent capture and a 36-hour drawdown time.
3. The increase in footprint for volume reduction can be optimized using the approach presented in Appendix B.5.2. The optimized
footprint cannot be smaller than the alternative minimum footprint sizing factor from Worksheet B.5.2.
4. 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 BMP and may be allowed at the discretion of the City Engineer,
if it meets the requirements in Appendix F.

Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs (DMA-8)

Simple Sizing Method for Biofiltration BMPs

Worksheet B.5-1 (Page 1 of 2)

1 Remaining DCV after implementing retention BMPs
Partial Retention
2 Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible
3 Allowable drawdown time for aggregate storage below the underdrain
4 Depth of runoff that can be infiltrated [Line 2 x Line 3]
5 Aggregate pore space
6 Required depth of gravel below the underdrain [Line 4/ Line 5]
7 Assumed surface area of the biofiltration BMP
8 Media retained pore storage
9 Volume retained by BMP [[Line 4 + (Line 12 x Line 8)]/12] x Line 7
10

DCV that requires biofiltration [Line 1 – Line 9]

BMP Parameters
11 Surface Ponding [6 inch minimum, 12 inch maximum]
12 Media Thickness [18 inches minimum], also add mulch layer thickness to
this line for sizing calculations
13

14
15

Aggregate Storage above underdrain invert (12 inches typical) – use 0
inches for sizing if the aggregate is not over the entire bottom surface area
Freely drained pore storage
Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the
filtration rate is controlled by the outlet use the outlet controlled rate which will
be less than 5 in/hr.)

Baseline Calculations
16 Allowable Routing Time for sizing
17 Depth filtered during storm [ Line 15 x Line 16]
18
19

Depth of Detention Storage
[Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)]
Total Depth Treated [Line 17 + Line 18]

629
0.03
36
1.08
0.40
2.7
1,246
0.1
299
330
6
18

cubicfeet
in/hr.
hours
inches
in/in
inches
sq-ft
in/in
cubicfeet
cubicfeet
inches
inches
inches

9
0.2

in/in
in/hr.

5

6
30
13.2
43.2

Note: 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)

hours
inches
inches
inches

Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs (DMA-8)

Simple Sizing Method for Biofiltration BMPs

Worksheet B.5-1 (Page 2 of 2)

Option 1 – Biofilter 1.5 times the DCV
20 Required biofiltered volume [1.5 x Line 10]

495

cubic- feet

21 Required Footprint [Line 20/ Line 19] x 12
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 Required Storage (surface + pores) Volume [0.75 x Line 10]

137

23 Required Footprint [Line 22/ Line 18] x 12
Footprint of the BMP
24 Area draining to the BMP
25 Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and
B.2)
26 BMP Footprint Sizing Factor (Default 0.03 or an alternative
minimum footprint sizing factor from Worksheet B.5-2, Line 11)
27 Minimum BMP Footprint [Line 24 x Line 25 x Line 26]
28 Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line
27)
Check for Volume Reduction [Not applicable for No Infiltration Condition]
29 Calculate the fraction of DCV retained in the BMP [Line 9/Line 1]
30 Minimum required fraction of DCV retained for partial infiltration
condition
31 Is the retained DCV ≥ 0.375? If the answer is no increase the footprint sizing
factor in Line 26 until the answer is yes for this criterion.

225

sq-ft

15,987

sq-ft

247

sq-ft
cubic- feet

0.9
0.03
432
1,246
0.48
0.375
Yes

sq-ft
sq-ft

unitless
unitless

No

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. The DCV fraction of 0.375 is based on a 40% average annual percent capture and a 36-hour drawdown time.
3. The increase in footprint for volume reduction can be optimized using the approach presented in Appendix B.5.2. The optimized
footprint cannot be smaller than the alternative minimum footprint sizing factor from Worksheet B.5.2.
4. 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 BMP and may be allowed at the discretion of the City Engineer,
if it meets the requirements in Appendix F.

Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs (DMA-9)

Simple Sizing Method for Biofiltration BMPs

Worksheet B.5-1 (Page 1 of 2)

1 Remaining DCV after implementing retention BMPs
Partial Retention
2 Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible
3 Allowable drawdown time for aggregate storage below the underdrain
4 Depth of runoff that can be infiltrated [Line 2 x Line 3]
5 Aggregate pore space
6 Required depth of gravel below the underdrain [Line 4/ Line 5]
7 Assumed surface area of the biofiltration BMP
8 Media retained pore storage
9 Volume retained by BMP [[Line 4 + (Line 12 x Line 8)]/12] x Line 7
10

DCV that requires biofiltration [Line 1 – Line 9]

BMP Parameters
11 Surface Ponding [6 inch minimum, 12 inch maximum]
12 Media Thickness [18 inches minimum], also add mulch layer thickness to
this line for sizing calculations
13

14
15

Aggregate Storage above underdrain invert (12 inches typical) – use 0
inches for sizing if the aggregate is not over the entire bottom surface area
Freely drained pore storage
Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the
filtration rate is controlled by the outlet use the outlet controlled rate which will
be less than 5 in/hr.)

Baseline Calculations
16 Allowable Routing Time for sizing
17 Depth filtered during storm [ Line 15 x Line 16]
18
19

Depth of Detention Storage
[Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)]
Total Depth Treated [Line 17 + Line 18]

680
0.03
36
1.08
0.40
2.7
1,377
0.1
330
350
6
18

cubicfeet
in/hr.
hours
inches
in/in
inches
sq-ft
in/in
cubicfeet
cubicfeet
inches
inches
inches

9
0.2

in/in
in/hr.

5

6
30
13.2
43.2

Note: 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)

hours
inches
inches
inches

Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs (DMA-9)

Simple Sizing Method for Biofiltration BMPs

Worksheet B.5-1 (Page 2 of 2)

Option 1 – Biofilter 1.5 times the DCV
20 Required biofiltered volume [1.5 x Line 10]

524

cubic- feet

21 Required Footprint [Line 20/ Line 19] x 12
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 Required Storage (surface + pores) Volume [0.75 x Line 10]

146

23 Required Footprint [Line 22/ Line 18] x 12
Footprint of the BMP
24 Area draining to the BMP
25 Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and
B.2)
26 BMP Footprint Sizing Factor (Default 0.03 or an alternative
minimum footprint sizing factor from Worksheet B.5-2, Line 11)
27 Minimum BMP Footprint [Line 24 x Line 25 x Line 26]
28 Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line
27)
Check for Volume Reduction [Not applicable for No Infiltration Condition]
29 Calculate the fraction of DCV retained in the BMP [Line 9/Line 1]
30 Minimum required fraction of DCV retained for partial infiltration
condition
31 Is the retained DCV ≥ 0.375? If the answer is no increase the footprint sizing
factor in Line 26 until the answer is yes for this criterion.

238

sq-ft

17,464

sq-ft

262

sq-ft
cubic- feet

0.9
0.03
472
1,377
0.49
0.375
Yes

sq-ft
sq-ft

unitless
unitless

No

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. The DCV fraction of 0.375 is based on a 40% average annual percent capture and a 36-hour drawdown time.
3. The increase in footprint for volume reduction can be optimized using the approach presented in Appendix B.5.2. The optimized
footprint cannot be smaller than the alternative minimum footprint sizing factor from Worksheet B.5.2.
4. 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 BMP and may be allowed at the discretion of the City Engineer,
if it meets the requirements in Appendix F.

Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs (DMA-10)

Simple Sizing Method for Biofiltration BMPs

Worksheet B.5-1 (Page 1 of 2)

1 Remaining DCV after implementing retention BMPs
Partial Retention
2 Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible
3 Allowable drawdown time for aggregate storage below the underdrain
4 Depth of runoff that can be infiltrated [Line 2 x Line 3]
5 Aggregate pore space
6 Required depth of gravel below the underdrain [Line 4/ Line 5]
7 Assumed surface area of the biofiltration BMP
8 Media retained pore storage
9 Volume retained by BMP [[Line 4 + (Line 12 x Line 8)]/12] x Line 7
10

DCV that requires biofiltration [Line 1 – Line 9]

BMP Parameters
11 Surface Ponding [6 inch minimum, 12 inch maximum]
12 Media Thickness [18 inches minimum], also add mulch layer thickness to
this line for sizing calculations
13

14
15

Aggregate Storage above underdrain invert (12 inches typical) – use 0
inches for sizing if the aggregate is not over the entire bottom surface area
Freely drained pore storage
Media filtration rate to be used for sizing (5 in/hr. with no outlet control; if the
filtration rate is controlled by the outlet use the outlet controlled rate which will
be less than 5 in/hr.)

Baseline Calculations
16 Allowable Routing Time for sizing
17 Depth filtered during storm [ Line 15 x Line 16]
18
19

Depth of Detention Storage
[Line 11 + (Line 12 x Line 14) + (Line 13 x Line 5)]
Total Depth Treated [Line 17 + Line 18]

442
0.03
36
1.08
0.40
2.7
239
0.1
57
385
6
18

cubicfeet
in/hr.
hours
inches
in/in
inches
sq-ft
in/in
cubicfeet
cubicfeet
inches
inches
inches

9
0.2

in/in
in/hr.

5

6
30
13.2
43.2

Note: 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)

hours
inches
inches
inches

Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs (DMA-10)

Simple Sizing Method for Biofiltration BMPs

Worksheet B.5-1 (Page 2 of 2)

Option 1 – Biofilter 1.5 times the DCV
20 Required biofiltered volume [1.5 x Line 10]

577

cubic- feet

21 Required Footprint [Line 20/ Line 19] x 12
Option 2 - Store 0.75 of remaining DCV in pores and ponding
22 Required Storage (surface + pores) Volume [0.75 x Line 10]

160

23 Required Footprint [Line 22/ Line 18] x 12
Footprint of the BMP
24 Area draining to the BMP
25 Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and
B.2)
26 BMP Footprint Sizing Factor (Default 0.03 or an alternative
minimum footprint sizing factor from Worksheet B.5-2, Line 11)
27 Minimum BMP Footprint [Line 24 x Line 25 x Line 26]
28 Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line
27)
Check for Volume Reduction [Not applicable for No Infiltration Condition]
29 Calculate the fraction of DCV retained in the BMP [Line 9/Line 1]
30 Minimum required fraction of DCV retained for partial infiltration
condition
31 Is the retained DCV ≥ 0.375? If the answer is no increase the footprint sizing
factor in Line 26 until the answer is yes for this criterion.

262

sq-ft

11,296

sq-ft

288

sq-ft
cubic- feet

0.9
0.03
305
239
0.13
0.375
Yes

sq-ft
sq-ft

unitless
unitless

No

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. The DCV fraction of 0.375 is based on a 40% average annual percent capture and a 36-hour drawdown time.
3. The increase in footprint for volume reduction can be optimized using the approach presented in Appendix B.5.2. The optimized
footprint cannot be smaller than the alternative minimum footprint sizing factor from Worksheet B.5.2.
4. 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 BMP and may be allowed at the discretion of the City Engineer,
if it meets the requirements in Appendix F.

Attachment 2
Backup for PDP Hydromodification Control Measures

☐

Mark this box if this attachment is empty because the project is exempt from PDP
hydromodification management requirements.

Items included in this attachment:
Attachment
Sequence
Attachment 2a

Contents
Hydromodification management exhibit
(Required)

Checklist
☐ Included
See hydromodification management
exhibit Checklist.

Attachment 2b

Management of critical coarse sediment
yield areas (WMAA Exhibit is required,
additional analyses are optional)

☐

See Section 6.2 of the BMP Design Manual.

Exhibit showing project drainage
boundaries marked on WMAA
critical coarse sediment yield area
map (Required)

Optional analyses for critical c oarse
sediment yield area determination
☐
☐
☐

Attachment 2c

Geomorphic assessment of receiving
channels
(Optional)

☐
☐
☐

Not performed
Included
Submitted as a separate
stand-alone document

☐
☐

Included
Submitted as a separate
stand-alone document

☐
☐

Included
Not required because BMPs will
drain in less than 96 hours

See section 6.3.4 of the BMP design
manual.
Attachment 2d

Flow control facility design and structural
BMP drawdown calculations
(Required)

6.2.1 Verification of g eomorphic
landscape units onsite
6.2.2 Downstream systems
sensitivity to coarse sediment
6.2.3 Optional additional analysis
of potential critical coarse
sediment yield areas onsite

Overflow design summary for each
structural BMP
See Chapter 6 and Appendix G of the BMP
Design Manual
Attachment 2e

Vector Control Plan
(Required when structural BMPs will not
drain in 96 hours)

The Hydromodification Management Exhibit must identify:
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐
☐

Underlying hydrologic soil group
Approximate depth to groundwater
Existing natural hydrologic features ( watercourses, seeps, springs, wetlands)
Critical coarse sediment yield areas to be protected
Existing topography
Existing and proposed site drainage network and connections to drainage offsite
Proposed grading
Proposed impervious features
Proposed design features and surface treatments used to minimize imperviousness
Point(s) of Compliance (POC) for Hydromodification Management
Existing and proposed drainage boundary and drainage area to each POC (when necessary,
create separate exhibits for pre-development and post-project conditions)
Structural BMPs for hydromodification management (identify location, type of BMP, and
size/detail)

CfB

CfB

CfB

CfB

SOILS LEGEND

CfB

........CHESTERTON FINE SANDY LOAM

Attachment 3
Structural BMP Maintenance Information

Items included in this attachment:
Attachment
Sequence
Attachment 3a

Contents
Structural BMP maintenance thresholds
and actions (Required)

Checklist
☒ Included
(See structural BMP maintenance
information checklist.)

Attachment 3b

Maintenance agreement (Form DS-3247)
(when applicable)

☐ Included
☒ Not Applicable

Preliminary Design/Planning/CEQA level submittal:
• Attachment 3a must identify:
☒

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.

Final Design level submittal:
Attachment 3a must identify:
☐

☐
☐

☐
☐

☐
☐

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)
How to access the structural BMP(s) to inspect and perform maintenance
Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt posts,
or other features that allow the inspector to view necessary components of the structural
BMP and compare to maintenance thresholds)
Manufacturer and part number for proprietary parts of structural BMP(s) when applicable.
Maintenance thresholds specific to the structural BMP(s), with a location-specific frame of
reference (e.g., level of accumulated materials that triggers removal of the materials, to be
identified based on viewing marks on silt posts or measured with a survey rod with respect to a
fixed benchmark within the BMP)
Recommended equipment to perform maintenance
When applicable, necessary special training or certification requirements for inspection and
maintenance personnel such as confined space entry or hazardous waste management

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

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

Chapter 7: Long Term Operation and Maintenance
Table 7-2. Maintenance Indicators and Actions for Vegetated BMPs
Typical Maintenance Indicator(s)
for Vegetated BMPs

Maintenance Actions

Accumulation of sediment, litter, or
debris

Remove and properly dispose of accumulated materials, without
damage to the vegetation.

Poor vegetation establishment

Re-seed, re-plant, or re-establish vegetation per original plans.

Overgrown vegetation

Mow or trim as appropriate, but not less than the design height
of the vegetation per original plans when applicable (e.g. a
vegetated swale may require a minimum vegetation height).

Erosion due to concentrated irrigation
flow

Repair/re-seed/re-plant eroded areas and adjust the irrigation
system.

Erosion due to concentrated storm
water runoff flow

Repair/re-seed/re-plant eroded areas, and make appropriate
corrective measures such as adding erosion control blankets,
adding stone at flow entry points, or minor re-grading to restore
proper drainage according to the original plan. If the issue is not
corrected by restoring the BMP to the original plan and grade,
the City Engineer shall be contacted prior to any additional
repairs or reconstruction.

Standing water in vegetated swales

Make appropriate corrective measures such as adjusting
irrigation system, removing obstructions of debris or invasive
vegetation, loosening or replacing top soil to allow for better
infiltration, or minor re-grading for proper drainage. If the issue
is not corrected by restoring the BMP to the original plan and
grade, the City Engineer shall be contacted prior to any
additional repairs or reconstruction.

Standing water in bioretention,
biofiltration with partial retention, or
biofiltration areas, or flow-through
planter boxes for longer than 96 hours
following a storm event*

Make appropriate corrective measures such as adjusting
irrigation system, removing obstructions of debris or invasive
vegetation, clearing underdrains (where applicable), or
repairing/replacing clogged or compacted soils.

Obstructed inlet or outlet structure

Clear obstructions.

Damage to structural components
such as weirs, inlet or outlet structures

Repair or replace as applicable.

*These BMPs typically include a surface ponding layer as part of their function which may take 96 hours to
drain following a storm event.

Storm Water Standards
Part 1: BMP Design Manual
January 2016 Edition
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Attachment 4
Permanent Storm Water BMP Plan

The BMP plan must identify:
☐ Structural BMP(s) with ID numbers matching Form I-6 Summary of PDP Structural BMPs
☐ The grading and drainage design shown on the plans must be consistent with the delineation of
DMAs shown on the DMA exhibit
☐ Details and specifications for construction of structural BMP(s)
☐ Signage indicating the location and boundary of structural BMP(s) as required by the City Engineer
☐ How to access the structural BMP(s) to inspect and perform maintenance
☐ Features that are provided to facilitate inspection (e.g., observation ports, cleanouts, silt posts,
or other features that allow the inspector to view necessary components of the structural BMP and
compare to maintenance thresholds)
☐ Manufacturer and part number for proprietary parts of structural BMP(s) when applicable
☐ Maintenance thresholds specific to the structural BMP(s), with a location-specific frame of
reference (e.g., level of accumulated materials that triggers removal of the materials, to be
identified based on viewing marks on silt posts or measured with a survey rod with respect to a
fixed benchmark within the BMP) Recommended equipment to perform maintenance
☐ When applicable, necessary special training or certification requirements for inspection and
maintenance personnel such as confined space entry or hazardous waste management
☐ Include landscaping plan sheets showing vegetation requirements for vegetated structural
☐ BMP(s) All BMPs must be fully dimensioned on the plans
☐ When proprietary BMPs are used, site specific cross section with outflow, inflow and model
number shall be provided. Brochure photocopies are not allowed.

CfB

CfB

CfB

CfB
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Drainage Study
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La Jolla Canyon
Drainage Study
Job No. UC 20.01-40.06
June 30, 2008

PURPOSE
The purpose of this report is to estimate the storm water runoff for a multi-family development,
consisting of 48 residential units, and to determine the impacts on the existing downstream
facilities.

PROJECT LOCATION
The proposed project is located at the Northeast corner of Genesee Avenue and Eastgate Mall in
the community of University City, (See Location Map, Exhibit “A”). The site is approximately
equidistant from Interstate 5 and Interstate 805.

PROJECT DESCRIPTION
The project will include the construction of the following:
•

48 residential dwelling units.

•

two levels of below grade parking to accommodate parking requirements.

•

landscape improvements.

METHOD OF CALCULATION
This study proposes to calculate the total runoff from the site using the guidelines set forth in the
City of San Diego’s Drainage Design Manual, dated April 1984 (See Appendix I). The specific
method used is the Rational Formula for watersheds under 0.5 square miles.

PRE-DEVELOPMENT CONDITIONS (See Exhibit “B”, Pre-Development Basin Map)
The site consists of 2 runoff basins, that are roughly divided into the northern portion of the
property and the southern portion of the property. The runoff from the northern basin, Basin A,
ends up in the canyon on the Eastern side of the property. The runoff gets to the canyon either
directly from the site or by discharging to Fez Street, where it then travels down into the canyon.
The runoff from the southern basin, Basin B, discharges into either Genesee Avenue or Eastgate
-1-
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Mall, where it travels down the gutter where it is intercepted by the inlet at the corner of Genesee
Avenue and Eastgate Mall as shown on City of San Diego Drawing No. 11732-2-D (See Exhibit
“C”).

The existing land use category for the site is Residential Multi-Units. According to the City of
San Diego Drainage Design Manual, residential multi-unit land use has a runoff coefficient of
C=0.70, see Appendix II, and this value will be used in analyzing the pre-development runoff
from the site.

Per the City of San Diego Drainage Design Manual section 1-102.2(3)(a), “For tributary areas
under one square mile, the storm drain system shall be designed so that the combination of storm
drain system capacity and overflow will be able to carry the 100-year frequency storm without
damage to or flooding of adjacent existing buildings or potential building sites.” (See Appendix
III) From the Isopluvial Maps for a 100-year storm (see Appendix IV) and the IntensityDuration Design Chart (see Appendix V) from the San Diego County Hydrology Manual, a P6 =
2.3 inches is obtained. This yields the following Time of Concentration (Tc), Intensity (I), and
Runoff (Q) (see Exhibit “D” for tabulated calculations):

Basin A:

Tc = 8.04 minutes
I = 4.46 in/hr
Q = 8.43 cfs

Basin B:

Tc = 8.04 minutes
I = 4.46 in/hr
Q = 8.43 cfs

POST-DEVELOPMENT CONDITIONS (See Exhibit “E”, Post-Development Basin Map)
Development of the subject properties will consists of the construction of an underground
-2-
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parking structure with residential units above. The proposed land use category for the site is
Residential Multi-Units. According to the City of San Diego Drainage Design Manual,
residential multi-unit land use has a runoff coefficient of C=0.70, see Appendix II, and this value
will be used in analyzing the post-development runoff from the site.

Per the City of San Diego Drainage Design Manual section 1-102.2(3)(a), “For tributary areas
under one square mile, the storm drain system shall be designed so that the combination of storm
drain system capacity and overflow will be able to carry the 100-year frequency storm without
damage to or flooding of adjacent existing buildings or potential building sites.” (See Appendix
III) From the Isopluvial Maps for a 100-year storm (see Appendix IV) and the IntensityDuration Design Chart (see Appendix V) from the San Diego County Hydrology Manual, a P6 =
2.3 inches is obtained. This yields the following Time of Concentration (Tc), Intensity (I), and
Runoff (Q) (see Exhibit “F” for tabulated calculations):
Basin A:

Tc = 8.04 minutes
I = 4.46 in/hr
Q = 8.43 cfs

Basin B:

Tc = 8.49 minutes
I = 4.31 in/hr
Q = 6.02 cfs

The proposed development occurs entirely within Basin B, so the results within Basin A remain
the same. Runoff from Basin B enters an onsite storm drain system which connects to the back
of the inlet at the corner of Genesee Avenue and Eastgate Mall as shown on City of San Diego
Drawing No. 11732-2-D (See Exhibit “C”). The proposed onsite storm drain needs to handle the
Q = 6.02 cfs, so an 18" pipe is proposed. Using the Manning Pipe Calculator within AutoCAD
Civil 3D Land Desktop Companion 2008, the capacity of the proposed pipe is 15.98 cfs (see
-3-
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Exhibit “G”).

COMPARISON OF PRE AND POST DEVELOPMENT RUNOFF

Pre-Development Runoff
Basin A, Q100 = 8.43 cfs
Basin B, Q100 = 5.01 cfs
Post-Development Runoff
Basin A, Q100 = 8.43 cfs.
Basin B, Q100 = 6.02 cfs
NUMERIC SIZING TREATMENT STANDARDS
For this project, flow-based BMP’s have been selected utilizing the runoff produced from a
rainfall intensity of 0.2 in./hr. per each storm hour event. For a 6 hour storm event, I=1.2 in/hr.

Sub-Basin
B

Area (ac.)

Run-off Coeff.

I (in/hr)

Q (cfs)

1.996

0.70

1.2

1.68

The proposed development is within Basin B (see Exhibit “E”). Runoff will be collected
in 2 deck drains located north of the proposed structure. The runoff will be shared evenly
between the two deck drains, so each will receive a Q = 0.84 cfs.

CONCLUSION
Based on the above calculations, the development of the subject property as proposed,
results in a nominal increase of 1.01 cfs of runoff as compared to the pre-development

-4-

La Jolla Canyon
Drainage Study
Job No. UC 20.01-40.06
June 30, 2008

conditions. This nominal increase is due to the decrease in Time of Concentration rather
than an increase in impervious surface. It can be concluded that the proposed
development will not create an impact to the existing downstream storm drain facilities.

-5-
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Location Map

D

RD

PARK
&
RIDE

1 0 30 0

27
102

C AM P U S

RD

TOWNE
C E N TRE
PL

RE
CT

NT
DEL

WY
EASTER

FELIZ

9400

REGENTS

PA R

K

ROW

930 0

VER
DE
BLV
D

M IR

DI

LE
ST

9000

S

LA JOLLA
GATEWAY

RM

0 ftG O L D

CK
SHERLO

DE

D

KE
BROO
LN

CT

AE

WESTFIELD
SHOPPINGTOWN
UTC

EN

RE
950
1900
FI O
TER
NA WY
S CA
TO E

00
54

A

LLA
L A J O 4600

DR 2

EY

N

GE
VILLA

SUITES

L

TRANSIT
CTR

BRAILLE
INSTITUTE

IA

4300

25B

IC

SAN
DIEGO
MARRIOTT
LA JOLLA

DR

EMBASSY

4300

NEXUS CENTER
DR

SYDN

EXECUTIVE
SQ

L
MAL
E
AT

JUD

ED
SQ

N IV

REC
CTR

TG

9200

AM

DR

C A M P US

GR E E N HOUSE
LN

DR

4600

ST

WY

LD R

C

GI

PLZ

EAS

J UDI CI AL
DR

AN

ON
DR

9400

Z

VISI

DR

F I RO
O
CMT

1

Project
Project
Site
Project
Project Site
Site
Site

MANDELL
WEISS
EASTGATE
CITY PARK

RE GENT S RD

R

Project Site: 1228 - D2

00
41

STER

FS

PS

7

RE

CA

G E N TS

COUNTRY DAY
SCHOOL

REGENTS
MARKETPLACE

RD

HYATT
REGENCY
LA JOLLA

B

DAY LN LA JOLLA

N M ESA
C M E SA

E

28B
E N TE
SITY CMaps
©2006 Thomas
ERBros.
R
LN

FE
COUNTRY

ST

ZA

0

27A

10000
VA L L E
Y RD

FS

O PKWY

NT

ER

L

ENT

CM TO
DEL V

WY

MOORES
UCSD
CANCER
CTR

AR

DEL
TO A N T E
CM A M

DE

RR

ID A

DI
L

890

SCIENCES
DR

CE

GE N E S EE AV

ME
C

T
EN

HEALTH

E
WN

27B

5 40 0

0

ER
EAST

PERLMAN
AMBULATORY
CARE
CTR

TO
E DS
CM
TO

DR

SHILEY
EYE CTR

DR

9 900

DR

28

1234567890abcdefghijklmnopqrstuvwxyzABCDEFGHIJKLMNOPQRSTUVWXYZ '-./#&(){=:_},"!$%^*+?\|[]`~<>

A
ERR
EST

T

UCSD MED CTR
THORNTON
HOSPITAL

CTR

A

W

IN

GT

UNIVERSITY OF
NT
CALIFORNIA
POI
SAN DIEGO

UCSD-SIXTH
COLLEGE

GI L M

VOI

TO

53

CE

PO

EL E
O S A N OR
E VE
LT
LN

PREUSS
SCHOOL
UCSD
CHARTER

9 60

CT

P US

I GT

REN

COURTYARD

RD

TOWNE

C AM

9 90 0

HOSPITAL
LA JOLLA

M

CO A

29 SCRIPPS
MEMORIAL

DR

SOR

P O I NT
CT

5

1228

00

MOR E

MARRIOTT
D
A B LV
S
M E00
OB

A
IR

CENTRE
DR

PO I N T

805

SO
VA RREN
LL TO
EY
RD

SAN DIEGO
TECH CTR

TON

NTE
R

ST

6

PL

NTO

SCRA N

WAT

IA
SON

R

PL

RE

SO

S21

RD

TORS

DR

DR

R

EY
ST

41 0

S
CA M P U 0

29

3

EC

VI

SO

LL

PK
WY

A

I DG E

VA

ST

7

1

T

ST

TO

WA

0
30
10

Y
NS
TA

ER

EN
RO
SE
LL
E

1

MI R A

0

I DGE

DR

T

ER

S
BARNE 000

R
CI

WA

70

RR

6

2

690 0

S

SCRANTON RD

RT

ER

5

BLVD

SCRANTON

UA

PT

SO

30

H E A DQ

TO
EN
RR
SO

0
80
10

IL
OD
T
FF
DA ST A S
LL
A
CA
NI
GO
BE

K

HA
VE
N

LU S

E

9400

C

DR

N

TELESIS
CT

1208

RE
STA 0R
0
38
O
S

DI

5

B

360

0

A

3

Exhibit “B”
Pre-Development Basin Map

Exhibit “C”
Existing Storm Drains

Exhibit “D”
Pre-Development Conditions Spreadsheet

100 year - Existing
Overland Flow

Basin
A
B

SF

Acres

Runoff
Coeff.

P6

Length
(ft)

Max Elev.
(ft)

Min. Elev.
(ft)

Average
Slope (%)

TC (min)

I (in/hr)

Q (cfs)

117666
86957

2.70
2.00

0.7
0.7

2.3
2.3

504.54
384.12

366
372

325
364.5

8.1
2.0

8.04
11.29

4.46
3.58

8.43
5.01

Exhibit “E”
Post-Development Basin Map

Exhibit “F”
Post-Development Conditions Spreadsheet

117666

86957

B

SF

A

Basin

2.00

2.70

Acres

0.7

0.7

Runoff
Coeff.
2.3

2.3

P6
266.34

504.54

Length
(ft)
375.5

366

Max Elev.
(ft)
366.83

325

Min. Elev.
(ft)

Overland Flow

3.3

8.1

Average
Slope (%)
7.93

8.04

TC (min)

100 year - Proposed

309.98

n/a

Length
(ft)
0.02

n/a

Slope
(ft/ft)
6.00

n/a

Diameter
(in)

Pipe Flow

9.28

n/a

Velocity
(fps)
0.56

0.00
8.49

8.04

4.31

4.46

Tf (min) TC (min) I (in/hr)

Total

6.02

8.43

Q (cfs)

Exhibit “G”
Manning Pipe Calculator

Manning Pipe Calculator
Given Input Data:
Shape ...........................
Solving for .....................
Diameter ........................
Depth ...........................
Slope ...........................
Manning's n .....................

Circular
Flowrate
18.0000 in
16.8750 in
0.0200 ft/ft
0.0130

Computed Results:
Flowrate ........................
Area ............................
Wetted Area .....................
Wetted Perimeter ................
Perimeter .......................
Velocity ........................
Hydraulic Radius ................
Percent Full ....................
Full flow Flowrate ..............
Full flow velocity ..............

15.9800 cfs
1.7671 ft2
1.7212 ft2
47.4522 in
56.5487 in
9.2844 fps
5.2231 in
93.7500 %
14.8554 cfs
8.4064 fps

Appendix I
Excerpts from the City of San Diego
Drainage Design Manual

APPENDIX I
RATIONAL METHOD
Watersheds Less than 0. 5 Square Mile
Method of Computing Runoff
U~e

th'e Rational Formula Q = CIA where:

Q is the peak rate of flow in cubic feet per second.

C is a runoff coefficient expressed as that percentage of rainfall which
oecomes surface runoff.
I is the average rainfall' intensity in inches per hour for a storm
duration equal to the time of concentration (T ) of the contributing
drainage area:
c
A is the drainage area in acres tributary to design point.
(1)

Runoff Coefficient, C
Appendix I- A lists the estimated coefficients for urban areas.
For urban areas select an appropriate coefficient for each type of
land use from Table, 2, Appendix 1-A. Multiply this coefficient
by the percentage of the total area included in that class. Th e
sum of the products for all land· uses in San Diego County
is the weighted runoff coefficient.

(2)

Rainfall Intensity, I
Intensity - duration - frequency curves applicable to all areas
within San Diego County are given in Appendix I-B.

(3)

Time of Concentration, Tc
The time of concentration is the time required for runoff to flo'1'
from the most remote part of the watershed to the outlet point
under consideration.

Appendix II
Excerpts from the City of San Diego
Drainage Design Manual

Appendix III
Excerpts from the City of San Diego
Drainage Design Manual

1-102.1
HYDROLOGY (1-102)
1-102.1

GENERAL

The design discharge depends upon many variables. Some of the more
important are duration and intensity of rainfall, storm frequency,
ground cover, the size, imperviousness and slope and shape of the
drainage area.
1-102.2

DESIGN RUNOFF

Design runoff shall be based upon the following:
(1)

Within floodplain and floodplain fringe areas as defined by
the Federal Emergency Management Agency (FEMA), the
runoff criteria shall be based upon a 100-year frequency
storm.

(2)

For all drainage channels and storm drain systems, which
will convey drainage from a tributary area equal to and
greater than one (1) square mile, the runoff criteria shall be
based upon a 100-year frequency storm.

( 3)

For tributa;y areas under one ( 1) square mile:

(4)
1-102.3

(a)

The storm drain system shall be designed so that the
combination of storm drain system capacity and overflow
will be able to carry the 100-year frequency storm
without damage to or flooding of adjacent existing
buildings or potential building sites.

(b)

The runoff criteria for the underground storm drain
system shall be based upon a 50-year frequency storm .

Type D soil shall be used for all . areas.
DESIGN RUNOFF METHODS

A.

The designer should cneck with Floodplain Management/Beach
Erosion Section, Transportation Design Division, Engineering and
Development Department, to determine if there are established
storm discharge flows.

B.

If no established storm discharge flows are available, the
applicable methods shown in Appendix 1, 2, or 3 shall be used.
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Appendix IV
100-year Isopluvial Maps

Lat: 32°52'42”
Long: 117°12'49”

Lat: 32°52'42”
Long: 117°12'49”

Appendix V
100-year Intensity Duration Design Chart

2.3
2.3

100
4.0
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Preface
Soil surveys contain information that affects land use planning in survey areas.
They highlight soil limitations that affect various land uses and provide information
about the properties of the soils in the survey areas. Soil surveys are designed for
many different users, including farmers, ranchers, foresters, agronomists, urban
planners, community officials, engineers, developers, builders, and home buyers.
Also, conservationists, teachers, students, and specialists in recreation, waste
disposal, and pollution control can use the surveys to help them understand,
protect, or enhance the environment.
Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil
properties that are used in making various land use or land treatment decisions.
The information is intended to help the land users identify and reduce the effects of
soil limitations on various land uses. The landowner or user is responsible for
identifying and complying with existing laws and regulations.
Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering
applications. For more detailed information, contact your local USDA Service Center
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).
Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as
septic tank absorption fields. A high water table makes a soil poorly suited to
basements or underground installations.
The National Cooperative Soil Survey is a joint effort of the United States
Department of Agriculture and other Federal agencies, State agencies including the
Agricultural Experiment Stations, and local agencies. The Natural Resources
Conservation Service (NRCS) has leadership for the Federal part of the National
Cooperative Soil Survey.
Information about soils is updated periodically. Updated information is available
through the NRCS Web Soil Survey, the site for official soil survey information.
The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability,
and where applicable, sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal, or because all or a
part of an individual's income is derived from any public assistance program. (Not
all prohibited bases apply to all programs.) Persons with disabilities who require
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alternative means for communication of program information (Braille, large print,
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous
areas in a specific area. They include a description of the soils and miscellaneous
areas and their location on the landscape and tables that show soil properties and
limitations affecting various uses. Soil scientists observed the steepness, length,
and shape of the slopes; the general pattern of drainage; the kinds of crops and
native plants; and the kinds of bedrock. They observed and described many soil
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the unconsolidated material in which the
soil formed or from the surface down to bedrock. The unconsolidated material is
devoid of roots and other living organisms and has not been changed by other
biological activity.
Currently, soils are mapped according to the boundaries of major land resource
areas (MLRAs). MLRAs are geographically associated land resource units that
share common characteristics related to physiography, geology, climate, water
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey
areas typically consist of parts of one or more MLRA.
The soils and miscellaneous areas in a survey area occur in an orderly pattern that
is related to the geology, landforms, relief, climate, and natural vegetation of the
area. Each kind of soil and miscellaneous area is associated with a particular kind
of landform or with a segment of the landform. By observing the soils and
miscellaneous areas in the survey area and relating their position to specific
segments of the landform, a soil scientist develops a concept, or model, of how they
were formed. Thus, during mapping, this model enables the soil scientist to predict
with a considerable degree of accuracy the kind of soil or miscellaneous area at a
specific location on the landscape.
Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-vegetation-landscape relationship, are sufficient to
verify predictions of the kinds of soil in an area and to determine the boundaries.
Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them
to identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character
of soil properties and the arrangement of horizons within the profile. After the soil
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scientists classified and named the soils in the survey area, they compared the
individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.
The objective of soil mapping is not to delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that
have similar use and management requirements. Each map unit is defined by a
unique combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components
of the map unit. The presence of minor components in a map unit in no way
diminishes the usefulness or accuracy of the data. The delineation of such
landforms and landform segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, onsite
investigation is needed to define and locate the soils and miscellaneous areas.
Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape,
and experience of the soil scientist. Observations are made to test and refine the
soil-landscape model and predictions and to verify the classification of the soils at
specific locations. Once the soil-landscape model is refined, a significantly smaller
number of measurements of individual soil properties are made and recorded.
These measurements may include field measurements, such as those for color,
depth to bedrock, and texture, and laboratory measurements, such as those for
content of sand, silt, clay, salt, and other components. Properties of each soil
typically vary from one point to another across the landscape.
Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some properties are estimated from combinations of other
properties.
While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists
interpret the data from these analyses and tests as well as the field-observed
characteristics and the soil properties to determine the expected behavior of the
soils under different uses. Interpretations for all of the soils are field tested through
observation of the soils in different uses and under different levels of management.
Some interpretations are modified to fit local conditions, and some new
interpretations are developed to meet local needs. Data are assembled from other
sources, such as research information, production records, and field experience of
specialists. For example, data on crop yields under defined levels of management
are assembled from farm records and from field or plot experiments on the same
kinds of soil.
Predictions about soil behavior are based not only on soil properties but also on
such variables as climate and biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from year to year. For example,
soil scientists can predict with a fairly high degree of accuracy that a given soil will
have a high water table within certain depths in most years, but they cannot predict
that a high water table will always be at a specific level in the soil on a specific date.
After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
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identified each as a specific map unit. Aerial photographs show trees, buildings,
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of
soil map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND
Area of Interest (AOI)
Area of Interest (AOI)
Soils
Soil Map Unit Polygons
Soil Map Unit Lines
Soil Map Unit Points
Special Point Features
Blowout
Borrow Pit
Clay Spot
Closed Depression
Gravel Pit
Gravelly Spot
Landfill
Lava Flow
Marsh or swamp

MAP INFORMATION
The soil surveys that comprise your AOI were mapped at
1:24,000.

Spoil Area
Stony Spot
Very Stony Spot

Warning: Soil Map may not be valid at this scale.

Wet Spot

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.

Other
Special Line Features
Water Features
Streams and Canals
Transportation

Please rely on the bar scale on each map sheet for map
measurements.

Rails
Interstate Highways

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

US Routes
Major Roads

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.

Local Roads
Background
Aerial Photography

Mine or Quarry
Miscellaneous Water

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Perennial Water
Rock Outcrop

Soil Survey Area: San Diego County Area, California
Survey Area Data: Version 10, Sep 12, 2016

Saline Spot
Sandy Spot

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Severely Eroded Spot
Sinkhole

Date(s) aerial images were photographed:
2015

Slide or Slip
Sodic Spot

Dec 7, 2014—Jan 4,

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.
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Map Unit Legend
San Diego County Area, California (CA638)
Map Unit Symbol
CfB

Map Unit Name

Acres in AOI

Chesterton fine sandy loam, 2
to 5 percent slopes

Totals for Area of Interest

Percent of AOI
1.5

100.0%

1.5

100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the
soils or miscellaneous areas in the survey area. The map unit descriptions, along
with the maps, can be used to determine the composition and properties of a unit.
A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the
landscape, however, the soils are natural phenomena, and they have the
characteristic variability of all natural phenomena. Thus, the range of some
observed properties may extend beyond the limits defined for a taxonomic class.
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without
including areas of other taxonomic classes. Consequently, every map unit is made
up of the soils or miscellaneous areas for which it is named and some minor
components that belong to taxonomic classes other than those of the major soils.
Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They
generally are in small areas and could not be mapped separately because of the
scale used. Some small areas of strongly contrasting soils or miscellaneous areas
are identified by a special symbol on the maps. If included in the database for a
given area, the contrasting minor components are identified in the map unit
descriptions along with some characteristics of each. A few areas of minor
components may not have been observed, and consequently they are not
mentioned in the descriptions, especially where the pattern was so complex that it
was impractical to make enough observations to identify all the soils and
miscellaneous areas on the landscape.
The presence of minor components in a map unit in no way diminishes the
usefulness or accuracy of the data. The objective of mapping is not to delineate
pure taxonomic classes but rather to separate the landscape into landforms or
landform segments that have similar use and management requirements. The
delineation of such segments on the map provides sufficient information for the
development of resource plans. If intensive use of small areas is planned, however,
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onsite investigation is needed to define and locate the soils and miscellaneous
areas.
An identifying symbol precedes the map unit name in the map unit descriptions.
Each description includes general facts about the unit and gives important soil
properties and qualities.
Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major
horizons that are similar in composition, thickness, and arrangement.
Soils of one series can differ in texture of the surface layer, slope, stoniness,
salinity, degree of erosion, and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into soil phases. Most of the areas
shown on the detailed soil maps are phases of soil series. The name of a soil phase
commonly indicates a feature that affects use or management. For example, Alpha
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.
Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.
A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps.
The pattern and proportion of the soils or miscellaneous areas are somewhat similar
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.
An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present
or anticipated uses of the map units in the survey area, it was not considered
practical or necessary to map the soils or miscellaneous areas separately. The
pattern and relative proportion of the soils or miscellaneous areas are somewhat
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.
An undifferentiated group is made up of two or more soils or miscellaneous areas
that could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion
of the soils or miscellaneous areas in a mapped area are not uniform. An area can
be made up of only one of the major soils or miscellaneous areas, or it can be made
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.
Some surveys include miscellaneous areas. Such areas have little or no soil
material and support little or no vegetation. Rock outcrop is an example.
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San Diego County Area, California
CfB—Chesterton fine sandy loam, 2 to 5 percent slopes
Map Unit Setting
National map unit symbol: hb9h
Elevation: 50 to 600 feet
Mean annual precipitation: 10 to 14 inches
Mean annual air temperature: 61 to 63 degrees F
Frost-free period: 330 to 350 days
Farmland classification: Farmland of statewide importance
Map Unit Composition
Chesterton and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
Description of Chesterton
Setting
Landform: Hillslopes
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Ferruginous sandstone
Typical profile
H1 - 0 to 19 inches: fine sandy loam
H2 - 19 to 34 inches: sandy clay
H3 - 34 to 60 inches: indurated
Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: About 19 inches to abrupt textural change; 20 to 40
inches to duripan
Natural drainage class: Moderately well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.6 inches)
Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Ecological site: ACID CLAYPAN (Claypan Mesas - 1975) (R019XD062CA)
Hydric soil rating: No
Minor Components
Carlsbad
Percent of map unit: 5 percent
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Hydric soil rating: No
Huerhuero
Percent of map unit: 5 percent
Hydric soil rating: No
Marina
Percent of map unit: 4 percent
Hydric soil rating: No
Unnamed, ponded
Percent of map unit: 1 percent
Landform: Depressions
Hydric soil rating: Yes
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Street view looking south-east on Genesee Ave
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Aerial view looking south-west
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View 1 - Street view photo simulation looking south-east on Genesee Ave
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View 2 - Street view photo simulation looking east on Eastgate Mall
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View 3 - Street view photo simulation looking north-east on Genesee Ave
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View 4 - Street view photo simulation looking north-west on Eastgate Mall
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Render exhibiting southern elevation
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