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Certification 
CERTIFICATION PAGE 

 
 
The Preserve at Torrey Highlands 
442880 
 
I hereby declare that I am the Engineer in Responsible Charge of design of storm water BMPs for this 
project, and that I have exercised responsible charge over the design of the project as defined in Section 
6703 of the Business and Professions Code, and that the design is consistent with the 
requirements of the BMP Design Manual, which is based on the requirements of SDRWQCB Order No. 
R9-2013-0001 as amended by R9-2015-0001 and R9-2015-0100 (MS4 Permit), and subsequent 
amendments. 
 
I have read and understand that the City Engineer has adopted minimum requirements for managing 
urban runoff, including storm water, from land development activities, as described in the Storm 
Water Standards. I certify that this PDP SWQMP has been completed to the best of my ability and 
accurately reflects the project being proposed and the applicable source control and site design BMPs 
proposed to minimize the potentially negative impacts of this project's land development activities on 
water quality. I understand and acknowledge that the plan check review of this PDP SWQMP by the 
City Engineer is confined to a review and does not relieve me, as the Engineer in Responsible Charge of 
design of storm water BMPs for this project, of my responsibilities for project design. 
 
 
 
 
 
______________________________________   __________________ 
JOHN D. LEPPERT      DATE 
REGISTERED CIVIL ENGINEER – 26283 
Exp.  3/31/18 



 

 



 

 

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

Submittal 
Number 

 
Date 

 
Project 
Status 

 
Changes 

1 March 31, 2016 
☒ Preliminary Design/ Planning/ CEQA 
☐ Final Design 

Initial SWQMP Submittal 
(2nd Resubmittal) 

2 June 22, 2016 
☒ Preliminary Design/ Planning/ CEQA 
☐ Final Design 

3rd Resubmittal 

3 September 28, 2016 
☒ Preliminary Design/ Planning/ CEQA 
☐ Final Design 4th Resubmittal 

4  
☐ Preliminary Design/ Planning/ CEQA 
☐ Final Design 
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Form I-1: Applicability of Permanent, Post-
Construction Storm Water BMP Requirements 

(Storm Water Intake Form for all Development Permit Applications) 
Form I-1: 

Project Identification 
Project Name: The Preserve at Torrey Highlands 
Permit Application Number: 442880 Date: September 28, 2016 

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

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

Step Answer Progression 
Step 1: Is the project a "development project"? 
See  Section  1.3  of  the  BMP  Design  Manual  for 
guidance. 

☒ Yes Go to Step 2. 

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

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

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

☐ Standard 
     Project 

Stop. 
Standard Project requirements apply. 

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

☐ Exception 
to PDP 
definitions 

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: 
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.0 Project Information 

Form I-1 Page 2 
Step Answer Progression 

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. 

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

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

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

Step 4. Do hydromodification control requirements 
apply? 
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. 

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

Discussion / justification if hydromodification control requirements do not apply: 
 

Step 5. Does protection of critical coarse sediment 
yield areas apply? 
See  Section  6.2  of  the  BMP  Design  Manual  for 
guidance. 

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

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

Discussion / justification if protection of critical coarse sediment yield areas does not apply: 
No potential critical coarse sediment yield areas onsite, see attachment 2. 

1.1 Introduction
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Site Information Checklist 
For PDPs 

 

Form I-3B 
Project Summary Information 

 
 
 
Project Name The Preserve at Torrey Highlands 

 
 
 
Project Address SEQ State Route 56 & Camino Del Sur 

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

306-050-16; 306-050-18 
306-050-19; 306-050-28 

 
Permit Application Number 442880 

 
 
 
 
Project Watershed 

Select One: 
☐ San Dieguito River 

☒ Penasquitos 

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

 

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

Miramar Reservoir-906.10 

Parcel Area 
(total area of Assessor's Parcel(s) associated with 
the project) 

10.2 Acres   ( 443,721 Square Feet) 

Area to be disturbed by the project 
(Project Area) 

9.4 Acres   ( 411,011 Square Feet) 

Project Proposed Impervious Area 
(subset of Project Area) 

5.8 Acres   ( 253,472 Square Feet) 

Project Proposed Pervious Area 
(subset of Project Area) 

3.6 Acres   ( 157,539 Square Feet) 

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 
pre-project condition. 

N/A because no existing impervious 
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Form I-3B Page 2 of 11 
Description of Existing Site Condition and Drainage Patterns 

Current Status of the Site (select all that apply): 
☐ Existing development 
☐ Previously graded but not built out  

☐ Agricultural or other non-impervious use 

☒ Vacant, undeveloped/natural 
 
Description / Additional Information: 
 

 

Existing Land Cover Includes (select all that apply): 
☒ Vegetative Cover 
☐ Non-Vegetated Pervious Areas 
☐ Impervious Areas 

 
Description / Additional Information 
The project site is currently an undeveloped 11.10 acre site consisting of natural vegetation. All of the 
surrounding adjacent parcels are also undeveloped; however plans are in process for the extension of Camino 
Del Sur which will front the project.  It is anticipated that those plans will be approved prior to this project, 
thus those improvements are reflected as “existing” for this project and decrease the project lot area to a 10.2 
acre site after ROW acquisition. 

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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Form I-3B Page 3 of 11 
Description of Existing Site Topography and Drainage: 
How is storm water runoff conveyed from the site? At a minimum, this description should answer: 

 

1. Whether existing drainage conveyance is natural or urban; 
 

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

 

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

 

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

Description / Additional Information: 
 
Sub-basin 1: 
The western edge of the site along the top ridge of the finger canyon of sub-basin 2.  The runoff in this sub-
basin drains to the north.  An approximately 0.03 acres area drains from offsite through the project site. The 
peak runoff experienced on sub-basin 1 is 1.43 cfs. 
 
Sub-basin 2: 
The majority of the site, which sits over another finger canyon of Deer Canyon, which drains to the north.  An 
approximately 1.12 acres area drains from offsite through the project site. The peak runoff experienced on sub-
basin 2 is 10.56 cfs.  
 
Sub-basin 3: 
In its current state, the eastern edge of the site along the proposed extension of Camino Del Sur drains to the 
north into one of Deer Canyon’s finger canyons. An approximately 0.10 acres area drains from offsite through 
the project site. The peak runoff experienced on sub-basin 3 is 2.22 cfs. 
 

Basin
Area 
(SF)

Area 
(Acres) C

Length 
(ft)

Upper 
Elev. (ft)

Lower 
Elev. (ft)

 Slope 
(%)

Tc 
(min)

Intensity 
(in/hr) Q100 (cfs)

1 52631 1.208 0.45 770 415 366 6.36% 17.53 2.63 1.43
2 368302 8.455 0.45 890 419 323 10.79% 15.81 2.78 10.56
3 77861 1.787 0.45 810 413 340 9.01% 16.01 2.75 2.22

Total Q 14.20
 

 
Attachment 5 contains drainage calculations and basin maps for the site. 
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Form I-3B Page 4 of 11 
Description of Proposed Site Development and Drainage Patterns 

Project Description / Proposed Land Use and/or Activities: 
 
Development of The Preserve at Torrey Highlands site will include the construction of 3 office buildings, a 
parking structure, a fitness center, and a café.  Per the City of San Diego Drainage Design Manual, a developed 
condition runoff coefficient of 0.85 was chosen for this analysis, which corresponds to a Commercial land use. 

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

The project proposes three corporate office buildings, one café building, one fitness center, and one parking 
structure.  
-Building 1: Proposed 6-level office building containing 180,000 gross square feet, and 87 covered parking stalls 

beneath. 
 
-Building 2: Proposed 4-level office building containing 120,000 gross square feet, and 69 covered parking stalls 

beneath. 
 
-Building 3: Proposed 5-level office building containing 150,000 gross square feet, and 85 covered parking stalls 

beneath. 
 
-Parking:     Proposed 7.4-Level parking structure containing 0.4 subterranean and 7 above grade parking levels; 

providing 1,472 parking stalls. 
 
-Café:          Proposed 1-level on site café building; providing approximately 3,850 square feet of space. 
 
-Fitness Center: Proposed 1-level Fitness Center beneath Building 2; providing approximately 5,000 square feet 

of space. 
List/describe proposed pervious features of the project (e.g., landscape areas): 
 
The project includes large amounts of pervious areas and a developed condition imperviousness of only 62%. 
This is significantly lower than the land use imperviousness of 80%. On site biofiltration areas and outdoor 
space amenities have been provided to minimize the development impact to the surrounding area. 

Does the project include grading and changes to site topography? 
☒ Yes 
☐ No 
Description / Additional Information: 
 
The site will include a large amount of fill in the center portion of the project with cut coming from the 
surrounding area. The grading has been “contoured” to the natural ground to the maximum extent possible. 
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Form I-3B Page 5 of 11 
Does the project include changes to site drainage (e.g., installation of new storm water conveyance 
systems)? 
☒ Yes 
☐ No 

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

Description / Additional Information: 
Onsite runoff will be plumbed to a private storm drain system of HDPE or PVC pipes, draining into the 
biofiltration areas, and ultimately discharging to the finger canyon at the northern property line of the property.   
All roof and garage drainage will also be plumbed to this system and directed to the biofiltration areas. A small 
amount of runoff will be conveyed via brow ditch around the project boundary to prevent comingling with the 
site runoff.  There is one discharge location for the project, which is at the aforementioned finger canyon 
located to the north of the project site.  The size and capacity of the storm drain pipe at this discharge location 
is 18 inches and 45.88 CFS, respectively. 
 
Summary of pre-project drainage areas: 

Basin Q100 (cfs) Discharge Location
1 1.43 1
2 10.56 2
3 2.22 3

 
 
Summary of post-project drainage areas: 

 Basin 
 Q100 
(cfs)  Basin 

 Q100 
(cfs)  Basin 

 Q100 
(cfs)  Basin 

 Q100 
(cfs) 

1 1.81 7 1.68 13 0.06 19 2.02
2 0.41 8 2.62 14 2.15 20 0.22
3 0.28 9 6.04 15 0.73 21 5.16
4 0.30 10 0.35 16 0.50 22 2.78
5 0.30 11 0.89 17 2.58
6 0.45 12 2.58 18 0.82

Discharge location 1 for all basins

 
 
See “Drainage Study for The Preserve at Torrey Highlands” dated June 22, 2016, prepared by Leppert 
Engineering Corporation for detailed calculations, included as Attachment 5. 
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Form I-3B Page 6 of 11 
Identify whether any of the following features, activities, and/or pollutant source areas will be present 
(select all that apply): 
☒ 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. 

Need for future indoor & structural pest control 
• It is possible pest control will be needed. 

 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. 

Food Service 
• Food Service will be provided onsite at the Café in the central courtyard area. 

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. 
Plazas, sidewalks, and parking lots 

• Runoff from these areas will be directed to biofiltration basins. 
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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 project site runoff discharges directly into Deer Canyon for 2.4 miles, which is then tributary to Carmel 
Valley Creek for 3.2 miles, which then discharges into Peñasquitos Lagoon for 1.2 miles, prior to emptying 
into the Pacific Ocean a total of 6.8 miles from the discharge point. 

Provide a summary of all beneficial uses of receiving waters downstream of the project discharge locations. 
 
Los Peñasquitos Lagoon has a listed beneficial use of “Estuarine habitat”, and Pacific Ocean Shoreline 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. 
 
The project site runoff discharges directly into Deer Canyon for 2.4 miles, which is then tributary to Carmel 
Valley Creek for 3.2 miles, which then discharges into Peñasquitos Lagoon for 1.2 miles, prior to emptying into 
the Pacific Ocean a total of 6.8 miles from the discharge point.  Peñasquitos Lagoon is impaired for 
sedimentation/siltation and the Pacific Ocean Shoreline, Miramar Reservoir HA, at Los Peñasquitos River 
Mouth is impaired for total coliform, per the 2012 California 303(d) List of Water Quality Segments. 

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 known MHPA or ESA areas adjacent to the project or its BMPs. 
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Form I-3B Page 8 of 11 
Identification of Receiving Water Pollutants of Concern 
List any 303(d) impaired water bodies within the path of storm water from the project site to the Pacific 
Ocean  (or  bay,  lagoon,  lake  or  reservoir,  as  applicable),  identify  the  pollutant(s)/stressor(s)  causing 
impairment, and identify any TMDLs and/or Highest Priority Pollutants from the WQIP for the impaired 
water bodies: 

 

303(d) Impaired Water Body 
 

Pollutant(s)/Stressor(s) TMDLs/ WQIP Highest Priority 
Pollutant 

Los Penasquitos Lagoon Sedimentation/Siltation Expected Completion Date 2019 

Pacific Ocean Shoreline, Miramar 
Reservoir HA, at Los Penasquitos 

River mouth 
Total Coliform 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): 

 

Pollutant Not Applicable to the 
Project Site 

Expected from the 
Project Site 

Also a Receiving Water 
Pollutant of Concern 

 
Sediment ☐ ☐ ☐ 

 
Nutrients ☐ ☐ ☐ 

 
Heavy Metals ☐ ☐ ☐ 

 
Organic Compounds ☐ ☐ ☐ 

 
Trash & Debris ☐ ☐ ☐ 

Oxygen Demanding 
Substances ☐ ☐ ☐ 

 
Oil & Grease ☐ ☐ ☐ 

 
Bacteria & Viruses ☐ ☐ ☐ 

 
Pesticides ☐ ☐ ☐ 
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Form I-3B Page 9 of 11 
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 concrete- 

lined 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): 
 

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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Form I-3B Page 10 of 11 
Flow Control for Post-Project Runoff* 
*This Section only required if hydromodification management requirements apply 
List and describe point(s) of compliance (POCs) for flow control for hydromodification management (see 
Section 6.3.1). For each POC, provide a POC identification name or number correlating to the project's HMP 
Exhibit and a receiving channel identification name or number correlating to the project's HMP Exhibit. 
 
Three points of compliance are identified on Attachment 2a. Each of these is the discharge location for the 
corresponding biofiltration area and will be equipped with an orifice sized as shown in Attachment 2d.  

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: 

Hydromodification Screening 
for 

The Preserve at Torrey Highlands 
November 17, 2015 
Chang Consultants 
Wayne W. Chang 

 

Discussion / Additional Information: (optional) 
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Form I-3B Page 11of 11 
Other Site Requirements and Constraints 
When applicable, list other site requirements or constraints that will influence storm water management 
design, such as zoning requirements including setbacks and open space, or local codes governing minimum 
street width, sidewalk construction, allowable pavement types, and drainage requirements. 

Optional Additional Information or Continuation of Previous Sections As Needed 
This space provided for additional information or continuation of information from previous sections as 
needed. 
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Source Control BMP Checklist 
for All Development Projects 

 

Form I-4 
Project Identification 

Project Name: The Preserve at Torrey Highlands 
Permit Application Number: 442880 

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: 

 

SC-2 Storm Drain Stenciling or Signage ☒ Yes ☐ No ☐ N/A 
Discussion / justification if SC-2 not implemented: 

SC-3 Protect Outdoor Materials Storage Areas from Rainfall, Run-On, 
Runoff, and Wind Dispersal ☐ Yes ☐ No ☒ N/A 

Discussion / justification if SC-3 not implemented: 
 
No proposed outdoor materials storage areas. 

SC-4 Protect Materials Stored in Outdoor Work Areas from Rainfall, 
Run-On, Runoff, and Wind Dispersal ☐ Yes ☐ No ☒ N/A 

Discussion / justification if SC-4 not implemented: 
 
No proposed outdoor materials storage areas. 

SC-5 Protect Trash Storage Areas from Rainfall, Run-On, Runoff, and 
Wind 

 

☒ Yes ☐ No ☐ N/A 

Discussion / justification if SC-5 not implemented: 
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Form I-4 Page 2 of 2 
Source Control Requirement Applied? 

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 

 
 
 
☒ 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 BMP Checklist 
for All Development Projects 

 

Form I-5 
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: 
 

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

☒ Yes ☐ No ☐ N/A 

1-2 Are trees implemented? If yes, are they shown on the site map? ☒ Yes ☐ No ☐ N/A 
1-3 Implemented trees meet the design criteria in SD-1 Fact Sheet (e.g. 

soil volume, maximum credit, etc.)? 
☒ Yes ☐ No ☐ N/A 

1-4 Is tree credit volume calculated using Appendix B.2.2.1 and SD-1 
Fact Sheet in Appendix E? 

☐ Yes ☒ No ☐ N/A 

SD-2 Have natural areas, soils and vegetation been conserved? ☒ Yes ☐ No ☐ N/A 
Discussion / justification if SD-2 not implemented: 
 
Trees have been shown on the plans, however at this time the final engineering necessary to demonstrate 
the ability to take tree credits has not been completed. In final design of the project tree credits may be 
pursued in accordance with the storm water standards. 
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Form I-5 Page 2 of 4 
Site Design Requirement Applied? 

SD-3 Minimize Impervious Area ☒ Yes ☐ No ☐ N/A 
Discussion / justification if SD-3 not implemented: 

SD-4 Minimize Soil Compaction ☒ Yes ☐ No ☐ N/A 
Discussion / justification if SD-4 not implemented: 

SD-5 Impervious Area Dispersion ☐ Yes ☒ No ☐ N/A 
Discussion / justification if SD-5 not implemented: 
 
There is not adequate pervious area on the site to meet the requirements of impervious area dispersion, i.e. 
– 10 foot width and maximum slope of 5%.  All impervious area runoff is directed to Biofiltration Basins 
in lieu of impervious area dispersion, and pervious pavements are not feasible due to the existing soil type 
and geotechnical recommendations. 

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

☐ Yes ☐ No ☒ N/A 

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

☐ Yes ☐ No ☒ N/A 

5-3 Is impervious area dispersion credit volume calculated using 
Appendix B.2.1.1 and SD-5 Fact Sheet in Appendix E? 

☐ Yes ☐ No ☒ N/A 
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Form I-5 Page 3 of 4 
Site Design Requirement Applied? 

SD-6 Runoff Collection ☐ Yes ☒ No ☐ N/A 
Discussion / justification if SD-6 not implemented: 
 
All roof areas are drain to biofiltration basins in lieu of providing green roofs, and pervious pavements are 
not feasible due to the existing soil type and geotechnical recommendations. 

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? 

☐ Yes ☐ No ☒ N/A 

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

☐ Yes ☐ No ☒ N/A 

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? 

☐ Yes ☐ No ☒ N/A 

6b-2  Is permeable pavement credit volume calculated using 
Appendix B.2.1.3 and SD-6B Fact Sheet in Appendix E? 

☐ Yes ☐ No ☒ N/A 

SD-7 Landscaping with Native or Drought Tolerant Species ☒ Yes ☐ No ☐ N/A 
Discussion / justification if SD-7 not implemented: 

SD-8 Harvesting and Using Precipitation ☐ Yes ☒ No ☐ N/A 
Discussion / justification if SD-8 not implemented: 
 
All roof drains are plumbed directly to biofiltration areas for treatment and hydromodification control. And 
there is no landscape irrigation demand within 96 hours of a rain event, preventing the rain barrel from 
being emptied in time. 

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

☐ Yes ☐ No ☒ N/A 

8-2 Is rain barrel credit volume calculated using Appendix B.2.2.2 and 
SD-8 Fact Sheet in Appendix E? 

☐ Yes ☐ No ☒ N/A 
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Form I-5 Page 4 of 4 
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 Form I-6 
Project Identification 

Project Name: The Preserve at Torrey Highlands 
Permit Application Number 442880 

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 for a 
summary of each step in the flow chart: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Continue on page 2 as necessary.) 
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Form I-6 Page 2 of 3 
(Page reserved for continuation of description of general strategy for structural BMP implementation at 

the site) 

(Continued from page 1) 
 
DMA-1 Thru DMA-5 
 
Step 1:  Evaluate at DMA Scale 

- There are 5 DMAs onsite, see Attachment 4. 
Step 1A:  Is the DMA “Self-mitigating” or “De Minimis” or “Self-retaining” 

- DMAs  1 thru 5 are not “Self-mitigating” or “De Minimis” or “Self-retaining” 
o Proceed to Step 1B. 

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? 
- 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 Biofiltration (BF-1)  are selected BMP 
- Sizing performed to provide treatment at a rate of 1.5 X the DCV not reliably retained on site, using 

Worksheet B.5-1; see Attachment 2d. 
- Although Attachment 1d indicates a partial infiltration condition, the project will use biofiltration basins 

with impermeable liners, so an infiltration rate of 0 in/hr for Line 2 of Worksheet B.5-1.  The 
Biofiltration Basins will be sized so that the required fraction of DCV retained in the BMP (Line 29 of 
Worksheet B.5-1) meets the required DCV retention value of 0.325 (Line 30 of Worksheet B.5-1).  

Step 4:  Can the BMP be designed for the remaining DCV? 
- Yes, see calculations in 1e based on Worksheet B.5-1. 

Step 4A: 
- The biofiltration facilities have been sized based on the BF-1 fact sheets.  
- Sizing accomplished using the BF-1 factsheet will produce a basin that is appropriately sized for the 

hydraulic loading rate, maximizes pollutant removal and retention and prevents scour or channeling 
within the BMP. 

Step 6 & 7:  The project is “Compliant with Pollutant Control BMP Sizing Requirements”. 
 
 
DMA-6 & DMA-7 
 
Step 1:  Evaluate at DMA Scale 

- There are 2 DMAs onsite, see Attachment 4. 
Step 1A:  Is the DMA “Self-mitigating” or “De Minimis” or “Self-retaining” 

- DMA-6 & DMA-7 are “Self-mitigating” or “De Minimis” or “Self-retaining” 
o DMAs are “Compliant with Pollutant Control BMP Sizing Requirements” 



Storm Water Quality Management Plan 
The Preserve at Torrey Highlands 

September 28, 2016 

23 

Form I-6 Page 3 of 3 
Structural BMP Summary Information 

(Copy this page as needed to provide information for each individual proposed structural BMP) 
Structural BMP ID No.DMA-1 through DMA-5 
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 

To be determined based upon final design. 

 
Who will be the final owner of this BMP? Property owner 

 
Who will maintain this BMP into perpetuity? Property owner 

 
What is the funding mechanism for maintenance? Property owner payment from operating expenses. 
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Attachment 1 

Backup for PDP Pollutant Control BMPs 



 

 



 

 

 

Items included in this attachment: 
 

Attachment 
Sequence 

 

Contents 
 

Checklist 

Attachment 1a DMA Exhibit (Required) 
 
See DMA Exhibit Checklist. 

Included 

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 

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

Attachment 1c Form I-7, Harvest and Use Feasibility 
Screening Checklist (Required unless the 
entire project will use infiltration BMPs) 
 
Refer to Appendix B.3-1 of the BMP design 
manual to complete Form I-7. 

☒ Included 
☐ Not included because the entire 
 project will use infiltration BMPs 

Attachment 1d Form I-8, Categorization of i nfiltration 
feasibility c ondition (Required unless the 
project will use harvest and use BMPs) 
 
Refer to Appendices C and D of the BMP 
design manual to complete Form I-8. 

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

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) 



 

 



........COLLOVIUM

........TERRACE DEPOSITS

........STADIUM CONGLOMERATEE

........FRIARS FORMATION

........APPROX. LOCATION OF GEOLOGIC CONTACT
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Tst
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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] 

 
Total office space 471,491 SF = 10.82 Ac 
 
1) Population office = 62.5  pop/net Ac 
 
2) Total office population = 62.5 pop/Ac *10.82 Ac = 671 pop 
 
3) Total 24 hr office demand = 671 pop * 7 gal/pop = 4,698 gal = 628 CF  
 
4) 36 hr demand = 628 CF * 1.5 = 942 CF 
 
5) Demand = 942 CF / 10,858 CF = 0.09 

3.  Calculate the DCV using worksheet B-2.1. 
DCV =  8,144 (cubic feet) 
3a. Is the 36 hour demand greater 
than or equal to the DCV? 
☐   Yes / ☒ No 

 

3b. Is the 36 hour demand greater than 0.25DCV 
but less than the full DCV? 

☐  Yes / ☒ No 

3c. Is the 36 
hour demand 
less than 
0.25DCV? 

☒ Yes 

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. 

Harvest and 
use is 
considered to 
be infeasible. 

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. 



 

 



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

 

  B-14 February 2016 

Table B.3-1. Toilet and Urinal Water Usage per Resident or Employee 

Land Use Type 
Toilet User 

Unit of 

Normalization 

Per Capita Use per 

Day 

Visitor 

Factor4 

Water 

Efficiency 

Factor 

Total Use 

per 

Resident or 

Employee 

Toilet 

Flushing1,2 Urinals3 

Residential Resident 18.5 NA NA 0.5 9.3 

Office 
Employee  

(non-visitor) 
9.0 2.27 1.1 0.5 

7 

(avg) 
Retail 

Employee  

(non-visitor) 
9.0 2.11 1.4 0.5 

Schools 
Employee  

(non-student) 
6.7 3.5 6.4 0.5 33 

Various Industrial 

Uses (excludes process 

water) 

Employee  

(non-visitor) 
9.0 2 1 0.5 5.5 

1- Based on American Waterworks Association Research Foundation,1999.  Residential End Uses of Water.  Denver, CO: AWWARF 

2 - Based on use of 3.45 gallons per flush and average number of per employee flushes per subsector, Table D-1 for MWD (Pacific 

Institute, 2003)  

3 - Based on use of 1.6 gallons per flush, Table D-4 and average number of per employee flushes per subsector, Appendix D (Pacific 

Institute, 2003)  

4 - Multiplied by the demand for toilet and urinal flushing for the project to account for visitors. Based on proportion of annual use 

allocated to visitors and others (includes students for schools; about 5 students per employee) for each subsector in Table D-1 and D-

4 (Pacific Institute, 2003) 

5 – Accounts for requirements to use ultra low flush toilets in new development projects; assumed that requirements will reduce toilet 

and urinal flushing demand by half on average compared to literature estimates. Ultra low flush toilets are required in all new 

construction in California as of January 1, 1992. Ultra low flush toilets must use no more than 1.6 gallons per flush and Ultra low 

flush urinals must use no more than 1 gallon per flush. Note:  If zero flush urinals are being used, adjust accordingly. 

B.3.2.2 General Requirements for Irrigation Demand Calculations 

The following guidelines should be followed for computing harvested water demand from landscape 

irrigation: 

 If reclaimed water is planned for use for landscape irrigation, then the demand for harvested 

storm water should be reduced by the amount of reclaimed water that is available during the 

wet season.  

 Irrigation rates should be based on the irrigation demand exerted by the types of landscaping 

that are proposed for the project, with consideration for water conservation requirements.  

 Irrigation rates should be estimated to reflect the average wet season rates (defined as 

October through April) accounting for the effect of storm events in offsetting harvested 

water demand.  In the absence of a detailed demand study, it should be assumed that 

irrigation demand is not present during days with greater than 0.1 inches of rain and the 

subsequent 3-day period. This irrigation shutdown period is consistent with standard 

practice in land application of wastewater and is applicable to storm water to prevent 

irrigation from resulting in dry weather runoff. Based on a statistical analysis of San Diego 













 

 

 
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 
 

Screening Question 
 

Yes 
 

No 

1 

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

☐ ☐ 

Provide basis: 
 
An infiltration feasibility condition screening is deferred for this project until the Ministerial Permit Review 
because the project proposes biofiltration basins with impermeable liners sized so that the required fraction of 
DCV retained of 0.325 (Line 30 of Worksheet B.5-1) is achieved.  In previous coordination with City 
Engineering Review Staff, this course of action was deemed allowable. 
 

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: 
 
An infiltration feasibility condition screening is deferred for this project until the Ministerial Permit Review 
because the project proposes biofiltration basins with impermeable liners sized so that the required fraction of 
DCV retained of 0.325 (Line 30 of Worksheet B.5-1) is achieved.  In previous coordination with City 
Engineering Review Staff, this course of action was deemed allowable. 
 



 

 

 

Form I-8 Page 2 of 4 
 

Criteria 
 

Screening Question 
 

Yes 
 

No 

3 

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

☐ ☐ 

Provide basis: 
 
An infiltration feasibility condition screening is deferred for this project until the Ministerial Permit Review 
because the project proposes biofiltration basins with impermeable liners sized so that the required fraction 
of DCV retained of 0.325 (Line 30 of Worksheet B.5-1) is achieved.  In previous coordination with City 
Engineering Review Staff, this course of action was deemed allowable. 
 

4 

Can infiltration greater than 0.5 inches per hour be allowed without causing 
potential water balance issues such as change of seasonality of ephemeral 
streams or increased discharge of contaminated groundwater to surface 
waters? The response to this Screening Question shall be based on a 
comprehensive evaluation of the factors presented in Appendix C.3. 

☐ ☐ 

Provide basis: 
 
An infiltration feasibility condition screening is deferred for this project until the Ministerial Permit Review 
because the project proposes biofiltration basins with impermeable liners sized so that the required fraction 
of DCV retained of 0.325 (Line 30 of Worksheet B.5-1) is achieved.  In previous coordination with City 
Engineering Review Staff, this course of action was deemed allowable. 

Part 1 
Result* 

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

If any answer from row 1-4 is “No”, infiltration may be possible to some extent but 
would not generally be feasible or desirable to achieve a “full infiltration” design. 
Proceed to Part 2 ☒ 
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Part 2 – Partial Infiltration vs. No Infiltration Feasibility Screening Criteria 
Would infiltration of water in any appreciable amount be physically feasible without any negative 
consequences that cannot be reasonably mitigated? 

 

Criteria 
 

Screening Question 
 

Yes 
 

No 

5 

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

☐ ☐ 

Provide basis: 
 
An infiltration feasibility condition screening is deferred for this project until the Ministerial Permit Review 
because the project proposes biofiltration basins with impermeable liners sized so that the required fraction 
of DCV retained of 0.325 (Line 30 of Worksheet B.5-1) is achieved.  In previous coordination with City 
Engineering Review Staff, this course of action was deemed allowable. 
 

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: 
 
An infiltration feasibility condition screening is deferred for this project until the Ministerial Permit Review 
because the project proposes biofiltration basins with impermeable liners sized so that the required fraction 
of DCV retained of 0.325 (Line 30 of Worksheet B.5-1) is achieved.  In previous coordination with City 
Engineering Review Staff, this course of action was deemed allowable. 
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Criteria 
 

Screening Question 
 

Yes 
 

No 

7 

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

☐ ☐ 

Provide basis: 
 
An infiltration feasibility condition screening is deferred for this project until the Ministerial Permit Review 
because the project proposes biofiltration basins with impermeable liners sized so that the required fraction 
of DCV retained of 0.325 (Line 30 of Worksheet B.5-1) is achieved.  In previous coordination with City 
Engineering Review Staff, this course of action was deemed allowable. 
 

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

☐ ☐ 

Provide basis: 
 
 
An infiltration feasibility condition screening is deferred for this project until the Ministerial Permit Review 
because the project proposes biofiltration basins with impermeable liners sized so that the required fraction 
of DCV retained of 0.325 (Line 30 of Worksheet B.5-1) is achieved.  In previous coordination with City 
Engineering Review Staff, this course of action was deemed allowable. 
 

Part 2 
Result* 

If all answers from row 1-4 are yes then partial infiltration design is potentially feasible. 
The feasibility screening category is Partial Infiltration. ☐ 

If any answer from row 5-8 is no, then infiltration of any volume is considered to be 
infeasible within the drainage area. The feasibility screening category is No Infiltration. ☐ 



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

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

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=  inches 

2 Area tributary to BMP (s) A=  acres 

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

4 Trees Credit Volume TCV=  cubic-feet 

5 Rain barrels Credit Volume  RCV=  cubic-feet 

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

 
 
  1) Area Weighted Runoff Factor

Surfaces Area(ac) Factor
Roof & PCC 5.8 0.9
Landscape 0.9 0.3
Mulched Soils 1.6 0.1

C=[(5.8 * 0.9) + (0.9 * 0.3) + (1.6 * 0.1)] / (8.3) = 0.68

2) Design Capture Volume without Tree or Rain Barrels Credit Volumes

DCV = (3630 * 0.68 * 0.53 * 8.3) = 10,858 CF

SITE DCV FOR HARVEST AND USE ANALYSIS

0.53
8.3
0.68
0
0
10,858
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and Sizing Methods 

 
Storm Water Standards  
Part 1: BMP Design Manual 
January 2016 Edition B-4 

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 

 
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 0.90 
Concrete or Asphalt1 0.90 
Unit Pavers (grouted)1 0.90 
Decomposed Granite 0.30 
Cobbles or Crushed Aggregate 0.30 
Amended, Mulched Soils or Landscape2 0.10 
Compacted Soil (e.g., unpaved parking) 0.30 
Natural (A Soil) 0.10 
Natural (B Soil) 0.14 
Natural (C Soil) 0.23 
Natural (D Soil) 0.30 

1Surface 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 

  

 

where: 
Cx = Runoff factor for area X 
Ax = Tributary area X (acres) 





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

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

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=  inches 

2 Area tributary to BMP (s) A=  acres 

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

4 Trees Credit Volume TCV=  cubic-feet 

5 Rain barrels Credit Volume  RCV=  cubic-feet 

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

 
 
  

BMP-1 DCV

1) Area Weighted Runoff Factor

Surfaces Area(ac) Factor
Roof & PCC 1.8 0.9
Landscape 0.3 0.3
Mulched Soils 0.8 0.1

C=[(1.8 * 0.9) + (0.3 * 0.3) + (0.8 * 0.1)] / (2.9) = 0.62

2) Design Capture Volume without Tree or Rain Barrels Credit Volumes

DCV = (3630 * 0.62 * 0.53 * 2.9) = 3,459 CF

0.53
2.9
0.62
0
0
3,459



BMP-1 MEDIA FILTRATION RATE
1) BMP controlled discharge rate Q = 0.351 CFS

2) BMP footprint S = 5,615 SF

3) Media filtration rate

R = (Q/S) * 12 (in/ft) * 3600 (sec/min) = 2.7 in/hr



1
3,459

cubic-
feet

2 0 in/hr.
3 36 hours
4 0 inches
5 0.40 in/in
6 0 inches
7 5,615 sq-ft
8 0.1 in/in
9

1,123
cubic-
feet

10
2,336

cubic-
feet

11 10 inches
12

24
inches

13

12

inches

14 0.2 in/in
15

2.7

in/hr.

16 6 hours
17 16.2 inches

18
19.6

inches

19 35.8 inches

Infiltration rate from Worksheet D.5-1 if partial infiltration is feasible

Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs
BMP-1 (DMA-1 & DMA-2)

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1 (Page 1 of 2)

Remaining DCV after implementing retention BMPs

Partial Retention

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

Allowable drawdown time for aggregate storage below the underdrain
Depth of runoff that can be infiltrated [Line 2 x Line 3]
Aggregate pore space
Required depth of gravel below the underdrain [Line 4/ Line 5]
Assumed surface area of the biofiltration BMP
Media retained pore storage
Volume retained by BMP [[Line 4 + (Line 12 x Line 8)]/12] x Line 7

DCV that requires biofiltration [Line 1 – Line 9]

BMP Parameters

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

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

Allowable Routing Time for sizing
Depth filtered during storm [ Line 15 x Line 16]

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

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)



20
3,504

cubic- feet

21 1,175 sq-ft

22
1,752

cubic- feet

23 1,073 sq-ft

24 125,432 sq-ft
25

0.9

26
0.03

27 3,387 sq-ft
28

5,615
sq-ft

29 0.325 unitless
30

0.325
unitless

31
Yes     No

Note:

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

BMP-1 (DMA-1 & DMA-2)

Option 1 – Biofilter 1.5 times the DCV

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1 (Page 2 of 2)

Check for Volume Reduction [Not applicable for No Infiltration Condition]

Required biofiltered volume [1.5 x Line 10]

Required Footprint [Line 20/ Line 19] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding
Required Storage (surface + pores) Volume [0.75 x Line 10]

Required Footprint [Line 22/ Line 18] x 12

Footprint of the BMP
Area draining to the BMP
Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and
B.2)
BMP  Footprint  Sizing  Factor  (Default  0.03  or  an  alternative
minimum footprint sizing factor from Worksheet B.5-2, Line 11)
Minimum BMP Footprint [Line 24 x Line 25 x Line 26]
Footprint of the BMP = Maximum(Minimum(Line 21, Line 23), Line
27)

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.

Calculate the fraction of DCV retained in the BMP [Line 9/Line 1]
Minimum required fraction of DCV retained for partial infiltration
condition
Is the retained DCV ≥ 0.325? If the answer is no increase the footprint sizing 
factor in Line 26 until the answer is yes for this criterion.

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 0.325 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.



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

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

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=  inches 

2 Area tributary to BMP (s) A=  acres 

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

4 Trees Credit Volume TCV=  cubic-feet 

5 Rain barrels Credit Volume  RCV=  cubic-feet 

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

 
 
  

BMP-2 DCV

1) Area Weighted Runoff Factor

Surfaces Area(ac) Factor
Roof & PCC 1.9 0.9
Landscape 0.6 0.3
Mulched Soils 0.6 0.1

C=[(1.9 * 0.9) + (0.6 * 0.3) + (0.6 * 0.1)] / (3.1) = 0.63

2) Design Capture Volume without Tree or Rain Barrels Credit Volumes

DCV = (3630 * 0.63 * 0.53 * 3.1) = 3,757 CF

0.53
3.1
0.72
0
0
3,757



1) BMP controlled discharge rate Q = 0.377 CFS

2) BMP footprint S = 6,100 SF

3) Media filtration rate

R = (Q/S) * 12 (in/ft) * 3600 (sec/min) = 2.7 in/hr

BMP-2 MEDIA FILTRATION RATE



1
3,757

cubic-
feet

2 0 in/hr.
3 36 hours
4 0 inches
5 0.40 in/in
6 0 inches
7 6,100 sq-ft
8 0.1 in/in
9

1,220
cubic-
feet

10
2,537

cubic-
feet

11 10 inches
12

24
inches

13

12

inches

14 0.2 in/in
15

2.7

in/hr.

16 6 hours
17 16.2 inches

18
19.6

inches

19 35.8 inches

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

Allowable Routing Time for sizing
Depth filtered during storm [ Line 15 x Line 16]

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

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)

Media  Thickness  [18  inches  minimum],  also  add  mulch  layer thickness to 
this line for sizing calculations

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

DCV that requires biofiltration [Line 1 – Line 9]

BMP Parameters

Surface Ponding [6 inch minimum, 12 inch maximum]

Partial Retention

Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs
BMP-2 (DMA-3)

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1 (Page 1 of 2)

Remaining DCV after implementing retention BMPs



20
3,806

cubic- feet

21 1,276 sq-ft

22
1,903

cubic- feet

23 1,165 sq-ft

24 134,584 sq-ft
25

0.9

26
0.03

27 3,634 sq-ft
28

6,100
sq-ft

29 0.325 unitless
30

0.325
unitless

31
Yes     No

Note:

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.

Check for Volume Reduction [Not applicable for No Infiltration Condition]

Calculate the fraction of DCV retained in the BMP [Line 9/Line 1]
Minimum required fraction of DCV retained for partial infiltration
condition
Is the retained DCV ≥ 0.325? If the answer is no increase the footprint sizing 
factor in Line 26 until the answer is yes for this criterion.

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 0.325 is based on a 40% average annual percent capture and a 36-hour drawdown time.

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

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

Required Footprint [Line 20/ Line 19] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding
Required Storage (surface + pores) Volume [0.75 x Line 10]

Required Footprint [Line 22/ Line 18] x 12

Footprint of the BMP
Area draining to the BMP
Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and
B.2)
BMP  Footprint  Sizing  Factor  (Default  0.03  or  an  alternative
minimum footprint sizing factor from Worksheet B.5-2, Line 11)
Minimum BMP Footprint [Line 24 x Line 25 x Line 26]

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1 (Page 2 of 2)

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

BMP-2 (DMA-3)



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

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

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=  inches 

2 Area tributary to BMP (s) A=  acres 

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

4 Trees Credit Volume TCV=  cubic-feet 

5 Rain barrels Credit Volume  RCV=  cubic-feet 

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

 
 
  

 BMP-3 DCV

1) Area Weighted Runoff Factor

Surfaces Area(ac) Factor
Roof & PCC 2.1 0.9
Mulched Soils 0.2 0.1

C=[(2.1 * 0.9) + (0.2 * 0.1)] / (2.3) = 0.83

2) Design Capture Volume without Tree or Rain Barrels Credit Volumes

DCV = (3630 * 0.83 * 0.53 * 2.3) = 3,673 CF

0.53
2.3
0.72
0
0
3,673



1) BMP controlled discharge rate Q = 0.283 CFS

2) BMP footprint S = 5,975 SF

3) Media filtration rate

R = (Q/S) * 12 (in/ft) * 3600 (sec/min) = 2.1 in/hr

BMP-3 MEDIA FILTRATION RATE



1
3,673

cubic-
feet

2 0 in/hr.
3 36 hours
4 0 inches
5 0.40 in/in
6 0 inches
7 5,975 sq-ft
8 0.1 in/in
9

1,195
cubic-
feet

10
2,478

cubic-
feet

11 10 inches
12

24
inches

13

12

inches

14 0.2 in/in
15

2.1

in/hr.

16 6 hours
17 12.6 inches

18
19.6

inches

19 32.2 inches

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

Allowable Routing Time for sizing
Depth filtered during storm [ Line 15 x Line 16]

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

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)

Media  Thickness  [18  inches  minimum],  also  add  mulch  layer thickness to 
this line for sizing calculations

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

DCV that requires biofiltration [Line 1 – Line 9]

BMP Parameters

Surface Ponding [6 inch minimum, 12 inch maximum]

Partial Retention

Worksheet B.5-1: Simple Sizing Method for Biofiltration BMPs
BMP-3 (DMA-4 & DMA-5)

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1 (Page 1 of 2)

Remaining DCV after implementing retention BMPs



20
3,717

cubic- feet

21 1,385 sq-ft

22
1,859

cubic- feet

23 1,138 sq-ft

24 101,088 sq-ft
25

0.9

26
0.03

27 2,729 sq-ft
28

5,975
sq-ft

29 0.325 unitless
30

0.325
unitless

31
Yes     No

Note:

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.

Check for Volume Reduction [Not applicable for No Infiltration Condition]

Calculate the fraction of DCV retained in the BMP [Line 9/Line 1]
Minimum required fraction of DCV retained for partial infiltration
condition
Is the retained DCV ≥ 0.325? If the answer is no increase the footprint sizing 
factor in Line 26 until the answer is yes for this criterion.

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 0.325 is based on a 40% average annual percent capture and a 36-hour drawdown time.

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

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

Required Footprint [Line 20/ Line 19] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding
Required Storage (surface + pores) Volume [0.75 x Line 10]

Required Footprint [Line 22/ Line 18] x 12

Footprint of the BMP
Area draining to the BMP
Adjusted Runoff Factor for drainage area (Refer to Appendix B.1 and
B.2)
BMP  Footprint  Sizing  Factor  (Default  0.03  or  an  alternative
minimum footprint sizing factor from Worksheet B.5-2, Line 11)
Minimum BMP Footprint [Line 24 x Line 25 x Line 26]

Simple Sizing Method for Biofiltration BMPs Worksheet B.5-1 (Page 2 of 2)

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

BMP-3 (DMA-4 & DMA-5)



 

 

 

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 

 

Contents 
 

Checklist 

Attachment 2a Hydromodification management exhibit 
(Required) 

☒ 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 
 
☐ 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 

Attachment 2c Geomorphic assessment of receiving 
channels 
(Optional) 
 
See section 6.3.4 of the BMP design 
manual. 

☐ Not performed 
☒ Included 
☐ Submitted as a separate 
 stand-alone document 

Attachment 2d Flow control facility design and structural 
BMP drawdown calculations  
(Required) 
 
Overflow design summary for each 
structural BMP 
 
See Chapter 6 and Appendix G of the BMP 
Design Manual 

☒ Included 
☐ Submitted as a separate 
 stand-alone document 

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

☐ Included 
☒ Not required because BMPs will 
 drain in less than 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)
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INTRODUCTION 
 
The City of San Diego’s January 14, 2011, Storm Water Standards, outline low flow thresholds 
for hydromodification analyses. The thresholds are based on a percentage of the pre-project 2-
year flow (Q2), i.e., 0.1Q2 (low flow threshold and high susceptibility to erosion), 0.3Q2 (medium 
flow threshold and medium susceptibility to erosion), or 0.5Q2 (high flow threshold and low 
susceptibility to erosion). A flow threshold of 0.1Q2 represents a natural downstream receiving 
conveyance system with a high susceptibility to bed and/or bank erosion. This is the default 
value used for hydromodification analyses and will result in the most conservative (largest) on-
site facility sizing. A flow threshold of 0.3Q2 or 0.5Q2 represents downstream receiving 
conveyance systems with a medium or low susceptibility to erosion, respectively. In order to 
qualify for a medium or low erosion susceptibility rating, a project must perform a channel 
screening analysis based on the March 2010, Hydromodification Screening Tools: Field Manual 
for Assessing Channel Susceptibility, developed by the Southern California Coastal Water 
Research Project (SCCWRP). The SCCWRP results are compared with the critical shear stress 
calculator results from the County of San Diego’s Critical Flow Calculator spreadsheet to 
establish the appropriate erosion susceptibility threshold of low, medium, or high. 

 

 
Vicinity Map 
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This report provides a hydromodification screening analysis for The Preserve at Torrey 
Highlands project being designed by Leppert Engineering. The 11.10 acre site is located 
approximately 900 feet south of Torrey Santa Fe Road and along the west side of the future 
extension of Camino Del Sur in the city of San Diego (see the Vicinity Map). The site is 
bounded on all sides by natural, undeveloped areas although Camino Del Sur will need to be 
extend south to provide access to the site. The site and immediate surrounding area has 
historically contained natural undisturbed terrain and vegetation.  
 
The proposed project will be developed with three corporate office towers, one café building, 
and one parking structure. The three towers will range from four to five stories with 120,000 to 
180,000 gross square feet each. The café will be a single story building with approximately 4,500 
square feet. The parking structure will have seven levels with two subterranean and five above 
grade. 
 
Under pre-project conditions, storm runoff within the project footprint sheet flows across the 
moderately to steeply sloping natural ground surface to a small ravine in the middle of the site. 
The ravine conveys the runoff north a short distance to Deer Canyon. The Deer Canyon 
watercourse continues west and ultimately confluences with McGonigle Canyon, which flows 
into Carmel Valley Creek and Los Penasquitos Lagoon.  
 
Under post-project conditions, the project’s storm runoff will be collected by proposed on-site 
drainage facilities and conveyed to a single discharge location near the middle of the northerly 
site boundary. The discharge location is directly into the small ravine (see the Study Area Exhibit 
in Appendix A). There is also a small off-site area to the south that contributes run-on to the site. 
The off-site runoff will be conveyed to the same discharge location into the small ravine. 
 
The SCCWRP screening tool requires both office and field work to establish the vertical and 
lateral susceptibility of a natural downstream receiving channel to erosion. The vertical and 
lateral assessments are performed independently of each other although the lateral results can be 
affected by the vertical rating. A screening analysis was performed to assess the low flow 
threshold for the project’s point of compliance, which is the location where the proposed storm 
drain system discharges into the unnamed natural drainage course formed by the small ravine. 
 
The initial step in performing the SCCWRP screening analysis is to establish the domain of 
analysis and the study reaches within the domain. This is followed by office and field 
components of the screening tool along with the associated analyses and results. The following 
sections cover these procedures in sequence. 
 
 
DOMAIN OF ANALYSIS 
 
SCCWRP defines an upstream and downstream domain of analysis, which establish the study 
limits. The County of San Diego’s HMP specifies the downstream domain of analysis based on 
the SCCWRP criteria. The HMP indicates that the downstream domain is the first point where 
one of these is reached: 
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 at least one reach downstream of the first grade control point  

 tidal backwater/lentic waterbody 

 equal order tributary 

 accumulation of 50 percent drainage area for stream systems or 100 percent drainage area 
for urban conveyance systems (storm drains, hardened channels, etc.) 

 
The upstream limit is defined as: 
 

 proceed upstream for 20 channel top widths or to the first grade control point, whichever 
comes first. Identify hard points that can check headward migration and evidence of 
active headcutting. 

 
SCCWRP defines the maximum spatial unit, or reach (a reach is circa 20 channel widths), for 
assigning a susceptibility rating within the domain of analysis to be 200 meters (656 feet). If the 
domain of analysis is greater than 200 meters, the study area should be subdivided into smaller 
reaches of less than 200 meters for analysis. Most of the units in the HMP’s SCCWRP analysis 
are metric. Metric units are used in this report only where given so in the HMP. Otherwise 
English units are used. 
 
Downstream Domain of Analysis 
The downstream domain of analysis location for the study area has been determined by assessing 
and comparing the four bullet items above. As discussed in the Introduction, the project runoff 
will be conveyed by a proposed storm drain system to a single location along the northerly 
property boundary that discharges into an unnamed natural drainage course within a small ravine 
(see the Study Area Exhibit in Appendix A). The location where the storm drain will discharge 
into the unnamed natural drainage course is the point of compliance (POC) for the project. The 
downstream domain of analysis is selected below this POC. 
 
Per the first bullet item, the first permanent grade control below the POC was located. A site 
inspection did not identify a permanent grade control along the unnamed natural drainage course 
between the site and Deer Canyon. A review of Google Earth revealed that the first permanent 
grade control below the POC is likely at a retention facility within Deer Canyon approximately 
1.3 miles west of the site. The containment berm at the lower edge of the retention facility is the 
permanent grade control structure. 
 
The second bullet item is the tidal backwater or lentic (standing or still water such as ponds, 
pools, marshes, lakes, etc.) waterbody location. A lentic waterbody occurs within the 
aforementioned retention facility. Google Earth shows ponded water in the facility. The ponded 
water stored in the facility causes it to act as a lentic waterbody. 
 
The third bullet item is met when the unnamed natural drainage course confluences into a stream 
with an equal order or larger tributary drainage area. The unnamed natural drainage course 
confluences with the Deer Canyon watercourse approximately 265 feet downstream (north) of 
the POC. The Study Area Exhibit shows that the drainage area tributary to the unnamed natural 
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drainage course covers 11.62 acres. A Watershed Exhibit prepared for the Merge 56 project is 
included in Appendix A and shows that the drainage area tributary to Deer Canyon just upstream 
of the confluence with the unnamed natural drainage course covers 335.12 acres. Therefore, an 
equal order or larger tributary area occurs where the unnamed natural drainage course 
confluences with the Deer Canyon watercourse. Based on this, the third bullet item criteria will 
govern over the first and second bullet item criteria in establishing the downstream domain of 
analysis location since it is closer to the POC. 
 
The fourth bullet item criteria will not be met prior to the third bullet item criteria. It is clear 
from the Study Area Exhibit, that the unnamed natural drainage course will not accumulate 50 
percent of the drainage area tributary to the POC prior to the confluence with the Deer Canyon 
watercourse, i.e., on the Study Area Exhibit, the drainage area below the POC is less than 50 
percent of the drainage area above the POC.  
 
From the above assessment, the downstream domain of analysis location for the POC is based on 
the third bullet item, i.e., confluence with an equal order tributary. This is the location closest to 
the POC from the four bullet criteria. 
 
Upstream Domain of Analysis 
A natural channel does not exist upstream of the POC. The storm drain outlet at the POC 
discharges into the uppermost end of the receiving unnamed natural drainage course. Since the 
unnamed natural drainage course does not extend upstream of the POC, the upstream domain of 
analysis location will be at the POC. 
 
Study Reaches within Domain of Analysis 
The entire domain of analysis extends 265 feet from the upstream domain of analysis location at 
the POC to the downstream domain of analysis at the confluence with the Deer Canyon 
watercourse.  The study reach was analyzed as a single reach, Reach 1, which meets the 656 foot 
(200 meters) maximum reach length described by SCCWRP (see the Study Area Exhibit).  
 
 
INITIAL DESKTOP ANALYSIS 
 
After the domain of analysis is established, SCCWRP requires an “initial desktop analysis” that 
involves office work. The initial desktop analysis establishes the watershed area, mean annual 
precipitation, valley slope, and valley width. These terms are defined in Form 1, which is 
included in Appendix A. SCCWRP recommends the use of National Elevation Data (NED) to 
determine the watershed area, valley slope, and valley width. The NED data is similar to USGS 
quadrangle mapping. For this project, more detailed topographic mapping was available, so it 
was used instead of USGS mapping. The data includes 1-foot contour interval mapping and the 
proposed grading for the project area as well as 2-foot contour interval SANGIS mapping for the 
off-site area. The watershed area was based on the proposed condition hydrology by Leppert 
Engineering. The area was extended downstream to cover the entire study area. The Watershed 
Exhibit is attached in Appendix A and shows that the watershed area covers approximately 11.62 
acres (0.0182 square miles). 
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The valley slope and valley width of the study reach within the unnamed natural drainage course 
were determined from the site visit and the project’s 1-foot contour interval topographic mapping 
as well as SANGIS’ 2-foot contour interval topographic mapping (see the Study Area Exhibit in 
Appendix A), which will yield more accurate results than NED data. The valley slope is the 
longitudinal slope of the channel bed along the flow line and was measured from the mapping. 
The valley width is the valley bottom width dictated by breaks in the hillslope, i.e., the average 
bottom width of the unnamed natural drainage course, which was measured from the mapping. 
The tributary drainage area, valley slope, and valley width for Reach 1 are summarized in Table 
1. 
 

Reach 
Tributary Drainage 

Area, sq. mi. 
Valley Slope, 

m/m 
Valley Width, 

m 

1 0.0182 0.0921 0.30 

 
Table 1.  Summary of Drainage Area, Valley Slope, and Valley Width 

 
The mean annual precipitation was obtained from the rain gages closest to the site. These are the 
Western Regional Climate Center’s Lockwood Mesa gage in Solana Beach and their Poway 
Valley gage in Poway (see Appendix A). The average annual rainfall measured at the Lockwood 
Mesa gage for the period of record from 1940 to 1965 is 9.66 inches and at the Poway Valley 
gage for the period of record from 1893 to 2015 is 13.24 inches. The higher value, 13.24 inches, 
was used because it will yield a greater flow rate and more conservative results (i.e., greater 
erosion potential).  
 
The above described values were input to a spreadsheet to calculate the simulated peak flow, 
screening index, and valley width index outlined in Form 1. The input data and results are 
tabulated in Appendix A. This completes the initial desktop analysis. 
 
 
FIELD SCREENING 
 
After the initial desktop analysis is complete, a field assessment must be performed. The field 
assessment is used to establish a natural channel’s vertical and lateral susceptibility to erosion. 
SCCWRP states that although they are admittedly linked, vertical and lateral susceptibility are 
assessed separately for several reasons. First, vertical and lateral responses are primarily 
controlled by different types of resistance, which, when assessed separately, may improve ease 
of use and lead to increased repeatability compared to an integrated, cross-dimensional 
assessment. Second, the mechanistic differences between vertical and lateral responses point to 
different modeling tools and potentially different management strategies. Having separate 
screening ratings may better direct users and managers to the most appropriate tools for 
subsequent analyses. 
 
The field screening tool uses combinations of decision trees and checklists. Decision trees are 
typically used when a question can be answered fairly definitively and/or quantitatively (e.g., d50 
< 16 mm). Checklists are used where answers are relatively qualitative (e.g., the condition of a 
grade control). Low, medium, high, and very high ratings are applied separately to the vertical 
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and lateral analyses. When the vertical and lateral analyses return divergent values, the most 
conservative value shall be selected as the flow threshold for the hydromodification analyses. 
 
Vertical Stability 
The purpose of the vertical stability decision tree (Figure 6-4 in the County of San Diego HMP) 
is to assess the state of the channel bed with a particular focus on the risk of incision (i.e., down 
cutting). The decision tree is included in Figure 5. The first step is to assess the channel bed 
resistance. There are three categories defined as follows: 
 

1. Labile Bed – sand-dominated bed, little resistant substrate. 
 

2. Transitional/Intermediate Bed – bed typically characterized by gravel/small cobble, 
Intermediate level of resistance of the substrate and uncertain potential for armoring. 

 
3. Threshold Bed (Coarse/Armored Bed) – armored with large cobbles or larger bed 

material or highly-resistant bed substrate (i.e., bedrock). 
 
Figures 4 contains a photograph of the channel material within Reach 1. A gravelometer is 
included for reference. Each square on the gravelometer indicates grain size in millimeters (the 
squares range from 2 mm to 180 mm). Based on the photograph and site investigation, the bed 
material and resistance is within the transitional/intermediate bed category. A pebble count was 
performed that determined the median (d50) bed material size for the study reach is 32 
millimeters (see Appendix B). Figure 6-4 in the County HMP indicates that a d50 of 16 mm or 
greater is within the transitional/intermediate bed category. Dr. Eric Stein from SCCWRP, who 
co-authored the Hydromodification Screening Tools: Field Manual in the Final 
Hydromodification Management Plan (HMP), stated that it would be appropriate to analyze 
channels with multiple factors that impact erodibility using the transitional/intermediate bed 
procedure. This requires the most rigorous steps and will generate the appropriate results for the 
size range. 
 
Transitional/intermediate beds cover a wide susceptibility/potential response range and need to 
be assessed in greater detail to develop a weight of evidence for the appropriate screening rating. 
The three primary risk factors used to assess vertical susceptibility for channels with 
transitional/intermediate bed materials are: 
 

1. Armoring potential – three states (Checklist 1) 
 

2. Grade control – three states (Checklist 2) 
 

3. Proximity to regionally-calibrated incision/braiding threshold (Mobility Index Threshold 
– Probability Diagram) 

 
These three risk factors are assessed using checklists and a diagram (see Appendix B), and the 
results of each are combined to provide a final vertical susceptibility rating for the 
intermediate/transitional bed-material group. Each checklist and diagram contains a Category A, 
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B, or C rating. Category A is the most resistant to vertical changes while Category C is the most 
susceptible. 
  
Checklist 1 determines armoring potential of the channel bed. The channel bed along Reach 1 is 
within Category B, which represents intermediate bed material of unknown resistance or 
unknown armoring potential. The soil was probed and penetration was relatively difficult 
through the underlying layer, but the resistance is unknown without a soils investigation. 
 
Checklist 2 determines grade control characteristics of the channel bed. SCCWRP states that 
grade controls can be natural. Examples are vegetation or confluences with a larger waterbody. 
As verified with photographs and during a site investigation, Reach 1 contains mature, dense, 
uniform vegetation (see Figures 1 through 3). The plant roots and tree trunks serve as a natural 
grade control. The spacing of these is much closer than the 50 meters identified in the checklist. 
Further evidence of the effectiveness of the natural grade controls is the absence of headcutting 
and mass wasting (large vertical erosion of a channel bank). Based on this information, Reach 1 
is within Category A on Checklist 2. The presence of dense, mature vegetation throughout Reach 
1 further confirms that it exhibits stability and is within Category A on Checklist 2. 
 
The Screening Index Threshold is a probability diagram that depicts the risk of incising or 
braiding based on the potential stream power of the valley relative to the median particle 
diameter. The threshold is based on regional data from Dr. Howard Chang of Chang Consultants 
and others. The probability diagram is based on d50 as well as the screening index value 
determined in the initial desktop analysis (see Appendix A). d50 is derived from a pebble count in 
which a minimum of 100 particles are obtained along transects at the site. SCCRWP states that if 
fines less than ½-inch thick are at a sample point, it is appropriate to sample the coarser buried 
substrate. The d50 value is the particle size in which 50 percent of the particles are smaller and 50 
percent are larger. The pebble count results for Reach 1 is included in Appendix B. The results 
show a d50 of 32 millimeters (mm). The screening index value for the study reach is tabulated in 
Appendix A. The Mobility Index Threshold diagram shows that there is less than 50 percent 
probability of incision if the screening index value is less than 0.070 for a 32 mm d50. The 
screening index value in Appendix A is 0.0312 for Reach 1, so the reach has less than 50 percent 
probability of incision. 
 
The overall vertical rating is determined from the Checklist 1, Checklist 2, and Screening Index 
Threshold results. The scoring is based on the following values: 
 
 Category A = 3, Category B = 6, Category C = 9 
 
The vertical rating score for Reach 1 is based on these values and the equation: 
 
 Vertical Rating = [(armoring × grade control)1/2 × screening index score]1/2 

  = [(6 × 3)1/2 × 3]1/2 

 = 3.6 
 
Since the vertical rating is less than 4.5, Reach 1 has a low threshold for vertical susceptibility. 
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Lateral Stability 
The purpose of the lateral decision tree (Figure 6-5 from County of San Diego HMP is included 
in Figure 6) is to assess the state of the channel banks with a focus on the risk of widening. 
Channels can widen from either bank failure or through fluvial processes such as chute cutoffs, 
avulsions, and braiding. Widening through fluvial avulsions/active braiding is a relatively 
straightforward observation. If braiding is not already occurring, the next logical step is to assess 
the condition of the banks. Banks fail through a variety of mechanisms; however, one of the most 
important distinctions is whether they fail in mass (as many particles) or by fluvial detachment of 
individual particles. Although much research is dedicated to the combined effects of weakening, 
fluvial erosion, and mass failure, SCCWRP found it valuable to segregate bank types based on 
the inference of the dominant failure mechanism (as the management approach may vary based 
on the dominant failure mechanism). A decision tree (Form 4 in Appendix B) is used in 
conducting the lateral susceptibility assessment. Definitions and photographic examples are also 
provided below for terms used in the lateral susceptibility assessment. 
 
The first step in the decision tree is to determine if lateral adjustments are occurring. The 
adjustments can take the form of extensive mass wasting (greater than 50 percent of the banks 
are exhibiting planar, slab, or rotational failures and/or scalloping, undermining, and/or tension 
cracks). The adjustments can also involve extensive fluvial erosion (significant and frequent 
bank cuts on over 50 percent of the banks). Neither mass wasting nor extensive fluvial erosion 
was evident within Reach 1 during a field investigation (see Figures 1 through 3). 
 
The next step in the Form 4 decision tree is to assess the consolidation of the bank material. The 
banks in Reach 1 were moderate to well-consolidated. This determination was made because the 
ground surface was difficult to penetrate with a probe. In addition, the banks showed no evidence 
of crumbling and were composed of relatively well-packed particles. 
 
Form 6 (see Appendix B) is used to assess the probability of mass wasting. Form 6 identifies a 
10, 50, and 90 percent probability based on the bank angle and bank height. From the site 
investigation and topographic mapping, the average bank angle in the study reach is 2:1 (26 
degrees) or flatter. Form 6 shows that the probably of mass wasting and bank failure has less 
than 10 percent risk for a 26 degree bank angle or less regardless of the bank height. 
 
The final two steps in the Form 4 decision tree are based on the braiding risk determined from 
the vertical rating as well as the Valley Width Index (VWI) calculated in Appendix A. If the 
vertical rating is high, the braiding risk is considered to be greater than 50 percent. Excessive 
braiding can lead to lateral bank failure. For Reach 1 the vertical rating is low, so the braiding 
risk is less than 50 percent. Furthermore, a VWI greater than 2 represents channels unconfined 
by bedrock or hillslope and, hence, subject to lateral migration. The VWI calculation in the 
spreadsheet in Appendix A shows that the VWI for Reach 1 (0.11) is less than 2.  
 
From the above steps, the lateral susceptibility rating is low for Reach 1 (colored circles are 
included on the Form 4: Lateral Susceptibility Field Sheet decision tree in Appendix B showing 
the decision path).  
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CONCLUSION 
 
The SCCWRP channel screening tools were used to assess the downstream channel 
susceptibility for The Preserve at Torrey Highlands project being designed by Leppert 
Engineering. The project runoff will be collected and then conveyed by a storm drain system that 
discharges at a single location into an unnamed natural drainage course just north of the site. A 
downstream channel assessment for the POC at the storm drain outlet was performed based on 
office analyses and field work. The results indicate a low threshold for vertical and lateral 
susceptibility for the study reach. 
 
The HMP requires that these results be compared with the critical flow calculator results outlined 
in the County of San Diego HMP. The critical flow calculator results are included in Appendix B 
for Reach 1 using the spreadsheet provided by the County. The channel dimensions were 
estimated from the topographic mapping. Based on these values, the critical flow results returned 
a low threshold. Therefore, the SCCWRP analyses and critical flow calculator demonstrate that 
the project can be designed assuming a low susceptibility to erosion, i.e., 0.5Q2. 
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Figure 1.  Looking South towards Deer Canyon and Reach 1 (center of figure) 

 

 
Figure 2. Looking Upstream at Reach 1 
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Figure 3.  Looking Downstream at Reach 1 

 

 
Figure 4.  Gravelometer in Reach 1 
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Figure 5.  SCCWRP Vertical Channel Susceptibility Matrix 
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Figure 6.  SCCWRP Lateral Channel Susceptibility Matrix
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FORM 1: INITIAL DESKTOP ANALYSIS 
Complete all shaded sections. 

IF required at multiple locations, circle one of the following site types:  

Applicant Site / Upstream Extent / Downstream Extent 

Location:    Latitude:   Longitude:  

Description (river name, crossing streets, etc.): 

GIS Parameters:  The International System of Units (SI) is used throughout the assessment as the field
standard and for consistency with the broader scientific community.  However, as the singular exception, US 
Customary units are used for contributing drainage area (A) and mean annual precipitation (P) to apply regional flow 
equations after the USGS.  See SCCWRP Technical Report 607 for example measurements and “Screening Tool 
Data Entry.xls” for automated calculations. 

Form 1 Table 1.  Initial desktop analysis in GIS. 

Symbol Variable Description and Source Value 
A Area 

(mi2) 
Contributing drainage area to screening location via published 
Hydrologic Unit Codes (HUCs) and/or ≤ 30 m National Elevation Data 
(NED), USGS seamless server 

W
at

er
sh

ed
 

pr
op

er
tie

s 
(E

ng
lis

h 
un

its
) 

P Mean annual 
precipitation  

(in) 

Area-weighted annual precipitation via USGS delineated polygons using 
records from 1900 to 1960 (which was more significant in hydrologic 
models than polygons delineated from shorter record lengths) 

Sv Valley slope  

(m/m) 
Valley slope at site via NED, measured over a relatively homogenous 
valley segment as dictated by hillslope configuration, tributary 
confluences, etc., over a distance of up to ~500 m or 10% of the main-
channel length from site to drainage divide 

S
ite

 p
ro

p
er

tie
s 

(S
I 

un
its

) 

Wv Valley width 

(m) 
Valley bottom width at site between natural valley walls as dictated by 
clear breaks in hillslope on NED raster, irrespective of potential 
armoring from floodplain encroachment, levees, etc. (imprecise 
measurements have negligible effect on rating in wide valleys where 
VWI is >> 2, as defined in lateral decision tree) 

Form 1 Tabl e 2.  Simplif ied peak flo w, screening index, and  valley width index.  Values for this  
table should be calculated in the sequence shown in this table, using values from Form 1 Table 1. 

Symbol Dependent Variable  Equation Required Units Value  

Q10cfs 10-yr peak flow  (ft3/s) Q10cfs = 18.2 * A 0.87 * P 0.77  
A (mi2)   
P (in) 

Q10 10-yr peak flow  (m3/s) Q10 = 0.0283 * Q10cfs Q10cfs (ft
3/s) 

INDEX 10-yr screening index (m1.5/s0.5) INDEX = Sv*Q10 
0.5  

Sv (m/m)  
Q10 (m

3/s) 

Wref Reference width (m)  Wref = 6.99 * Q10 
0.438 Q10 (m

3/s) 

VWI Valley width index (m/m) VWI = Wv/Wref 
Wv (m)  
Wref (m) 

(Sheet 1 of 1) 

B - 3 

ftp://ftp.sccwrp.org/pub/download/TOOLS/HydromodFieldScreeningTool-DataEntryForm.xls
ftp://ftp.sccwrp.org/pub/download/TOOLS/HydromodFieldScreeningTool-DataEntryForm.xls
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SCCWRP FORM 1 ANALYSES

Reach
Area

 A, sq. mi.
Mean Annual Precip.

P, inches
Valley Slope
Sv, m/m

Valley Width
Wv, m

10‐Year Flow
Q10cfs, cfs

10‐Year Flow
Q10, cms

1 0.0182 13.24 0.0921 0.30 4 0.1

Reach
10‐Year Screening Index

INDEX
Reference Width

Wref, m
Valley Width Index

VWI, m/m
1 0.0312 2.7 0.11
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LOCKWOOD MESA, CALIFORNIA (045023) 
Period of Record Monthly Climate Summary 

Period of Record : 9/ 1/1940 to 7/31/1965 

Percent of possible observations for period of record.
Max. Temp.: 0% Min. Temp.: 0% Precipitation: 97.5% Snowfall: 97.5% Snow Depth: 97.5% 
Check Station Metadata or Metadata graphics for more detail about data completeness. 

Western Regional Climate Center, wrcc@dri.edu 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max. Temperature 
(F) Insuff icient Data 

Average Min. Temperature 
(F) Insuff icient Data 

Average Total Precipitation 
(in.) 1.84 1.43 1.65 1.06 0.29 0.05 0.01 0.08 0.19 0.45 0.95 1.65 9.66 

Average Total SnowFall (in.) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Average Snow Depth (in.) 0 0 0 0 0 0 0 0 0 0 0 0 0 

Page 1 of 1LOCKWOOD MESA, CALIFORNIA Period of Record Monthly Climate Summary
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3/27/2015 POWAY VALLEY, CALIFORNIA  Climate Summary

data:text/html;charset=utf8,%3Ch1%20style%3D%22color%3A%20rgb(0%2C%200%2C%200)%3B%20fontfamily%3A%20'Times%20New%20Roman'%3B%20fontstyle%3A%20normal%3B%20fontvariant%… 1/1

POWAY VALLEY, CALIFORNIA (047111)
Period of Record Monthly Climate Summary

Period of Record : 01/01/1893 to 01/19/2015

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
Average Max.
Temperature (F) 66.6 66.0 67.4 72.1 74.2 80.9 85.6 86.4 84.4 79.2 71.7 67.3 75.1

Average Min.
Temperature (F) 40.6 42.9 43.7 48.3 54.4 56.2 60.1 62.2 58.1 50.2 43.2 38.6 49.9

Average Total
Precipitation (in.) 2.80 2.70 2.30 0.95 0.37 0.08 0.04 0.07 0.19 0.52 1.36 1.87 13.24

Average Total
SnowFall (in.) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Average Snow Depth
(in.) 0 0 0 0 0 0 0 0 0 0 0 0 0

Percent of possible observations for period of record.
Max. Temp.: 0.8% Min. Temp.: 0.8% Precipitation: 92.9% Snowfall: 93.3% Snow Depth: 92.9% 
Check Station Metadata or Metadata graphics for more detail about data completeness.

Western Regional Climate Center, wrcc@dri.edu

mailto:wrcc@dri.edu
http://www.wrcc.dri.edu/cgi-bin/cliMeta2.pl?ca7111
http://www.wrcc.dri.edu/cgi-bin/cliMeta.pl?ca7111
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This exhibit shows that thearea tributary to Deer Canyonnear its confluence with the unnammed natural drainagecourse covers 335.12 acres.







 



 
 

APPENDIX B 

 

SCCWRP FIELD SCREENING DATA 



 



Form 3 Support Materials 
Form 3 Checklists 1 and 2, along with information recording in Form 3 Table 1,  

are intended to support the decisions pathways illustrated in  
Form 3 Overall Vertical Rating for Intermediate/Transitional Bed. 

Form 3 Checklist 1: Armoring Potential 
□ A A mix of coarse gravels and cobbles that are tightly packed with <5% 

surface material of diameter <2 mm 

□ B Intermediate to A and C or hardpan of unknown resistance, spatial extent 
(longitudinal and depth), or unknown armoring potential due to surface 
veneer covering gravel or coarser layer encountered with probe 

□ C Gravels/cobbles that are loosely packed or >25% surface material of 
diameter <2 mm 

Form 3 Figure 2.  Armoring potential photographic supplement for assessing intermediate beds 
(16 < d50 < 128 mm) to be used in conjunction with Form 3 Checklist 1. 
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Form 3 Checklist 2: Grade Control 
□ A Grade control is present with spacing <50 m or 2/Sv m 

 No evidence of failure/ineffectiveness, e.g., no headcutting (>30 cm), no
active mass wasting (analyst cannot say grade control sufficient if mass-
wasting checklist indicates presence of bank failure), no exposed bridge
pilings, no culverts/structures undermined

 Hard points in serviceable condition at decadal time scale, e.g., no apparent
undermining, flanking, failing grout

 If geologic grade control, rock should be resistant igneous and/or
metamorphic; For sedimentary/hardpan to be classified as ‘grade control’, it
should be of demonstrable strength as indicated by field testing such as
hammer test/borings  and/or inspected by appropriate stakeholder

□ B Intermediate to A and C – artificial or geologic grade control present but 
spaced 2/Sv m to 4/Sv m or potential evidence of failure or hardpan of 
uncertain resistance 

□ C Grade control absent, spaced >100 m or >4/Sv m, or clear evidence 
of ineffectiveness 

Form 3 Figure 3.  Grade-control (condition) photographic supplement for assessing intermediate 
beds (16 < d50 < 128 mm) to be used in conjunction with Form 3 Checklist 2. 
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Regionally-Calibrated Screening Index Threshold for Incising/Braiding 
For transitional bed channels (d50 between 16 and 128 mm) or labile beds (channel not incised 
past critical bank height), use Form 3 Figure 3 to determine Screening Index Score and complete 
Form 3 Table 1. 

Form 3 Figure 4. Probability of incising/braiding based on logistic regression of Screening Index 
and d50 to be used in conjunction with Form 3 Table 1.  

Form 3 Table 1.  Values for Screening Index Threshold (probability of incising/braiding) to be used 
in conjunction with Form 3 Figure 4 (above) to complete Form 3 Overall Vertical Rating for 
Intermediate/Transitional Bed (below)..  Screening Index Score: A = <50% probability of incision 
for current Q10, valley slope, and d50; B = Hardpan/d50 indeterminate; and C = >50% probability of 
incising/braiding for current Q10, valley slope, and d50. 

d50 (mm) 
From Form 2 

Sv*Q10
0.5 (m1.5/s0.5) 

From Form 1 

Sv*Q10
0.5 (m1.5/s0.5) 

50% risk of incising/braiding  
from table in Form 3 Figure 3 above 

Screening Index Score 
(A, B, C) 

Overall Vertical Rating for Intermediate/Transitional Bed 
Calculate the overall Vertical Rating for Transitional Bed channels using the formula below.  
Numeric values for responses to Form 3 Checklists and Table 1 as follows: A = 3, B = 6, C = 9. 

Vertical Susceptibility based on Vertical Rating: <4.5 = LOW; 4.5 to 7 = MEDIUM; and >7 = HIGH. 

B - 9 
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PEBBLE COUNT

# Diameter, mm
1 2.8
2 2.8
3 4
4 4
5 4
6 5.6
7 5.6
8 5.6
9 5.6
10 5.6
11 8
12 8
13 8
14 8
15 8
16 8
17 8
18 8
19 8
20 11
21 11
22 11
23 11
24 11
25 11
26 11
27 11
28 11
29 11
30 11
31 11
32 16
33 16
34 16
35 16
36 16
37 16
38 16
39 16
40 16
41 16
42 22.6
43 22.6



# Diameter, mm
44 22.6
45 22.6
46 22.6
47 22.6
48 22.6
49 32
50 32 D50
51 32
52 32
53 32
54 32
55 32
56 32
57 32
58 32
59 32
60 32
61 32
62 32
63 32
64 45
65 45
66 45
67 45
68 45
69 45
70 45
71 45
72 45
73 45
74 45
75 45
76 45
77 45
78 45
79 64
80 64
81 64
82 64
83 64
84 64
85 64
86 64
87 64
88 90



# Diameter, mm
89 90
90 90
91 90
92 90
93 90
94 90
95 90
96 128
97 128
98 128
99 128
100 128



FORM 4: LATERAL SUSCEPTIBILTY FIELD SHEET 
Lateral Screening Forms 

Circle appropriate nodes/pathway for proposed site  
OR use sequence of questions provided in Form 5. 
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FORM 6: PROBABILITY OF MASS WASTING BANK FAILURE 
If mass wasting is not currently extensive and the banks are moderately- to well-consolidated, measure 
bank height and angle at several locations (i.e., at least three locations that capture the range of 
conditions present in the study reach) to estimate representative values for the reach.  Use Form 6 Figure 
1 below to determine if risk of bank failure is >10% and complete Form 6 Table 1.  Support your results 
with photographs that include a protractor/rod/tape/person for scale. 

Bank Angle 
(degrees)  

(from Field) 

Bank Height 
(m) 

(from Field) 

Corresponding Bank Height for 
10% Risk of Mass Wasting (m) 

(from Form 6 Figure 1 below) 

Bank Failure Risk 
(<10% Risk) 
(>10% Risk) 

Left Bank 

Right Bank 

Form 6 Figure 1.  Probability Mass Wasting diagram, Bank Angle:Height/% Risk table, and  
Band Height:Angle schematic. 
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Critical Flow Calculator Ocean View Village

enter all values in green cells 
and drop down boxes

Inputs
a) Receiving channel width at top of 
bank (ft) - see figure on right

60.0

b) Channel width at bed (ft) 1.0

c) Bank height at top of bank (ft) 10.0

Channel gradient (ft/ft) 0.0921

Receiving channel roughness

Channel materials (use weakest of 
bed or banks). If materials are varied 
use weakest material covering more 
than 20% of channel.

Mean bed particle size (mm) 16.0 Critical shear stress for d50 lb/sq ft 0.3

Select method of calculating Q2

Q2 for receiving water (cfs) 10.0

Pre-development Q2 for project site 6.8

Receiving water watershed annual 
precip (inches)

13.24 Receiving water watershed 
area at PoC (sq mi)

0.0182

Project watershed annual 
precipitation (inches)

13.24 Project watershed area 
draining to PoC (sq mi)

0.0182

Outputs - Flow control range

Receiving water Q2 0.5
Point of Compliance low 
flow rate (cfs) 0.3

Project site Q2 0.5 Low flow class 0.5Q2

Channel vulnerability Low

a

b

c





Project Name: The Preserve
Project Applicant: Cisterra

Jurisdiction: City of San Diego
Parcel (APN): 306‐050‐16, ‐18, ‐19, & ‐28
Hydrologic Unit: Penasquitos
Rain Gauge: Oceanside

Total Project Area (sf): 361,104

Channel Susceptibility: Low

BMP Sizing Spreadsheet V1.04





Project Name: Hydrologic Unit:
Project Applicant: Rain Gauge:
Jurisdiction: Total Project Area:
Parcel (APN): Low Flow Threshold:
BMP Name: BMP Type:
BMP Native Soil Type: BMP Infiltration Rate (in/hr):

DMA 
Name Area (sf) Soil Type Slope

Post Project 
Surface Type

Runoff Factor
(Table 4‐2) Surface Area Surface Volume Subsurface Volume Surface Area (sf)

Surface Volume 
(cf)

Subsurface Volume 
(cf)

DMA‐1 Impervious 6889 D Flat Impervious 1.0 0.065 0.0542 0.039 448 373 269

DMA‐1 Pervious       13558 D Flat Pervious 0.1 0.065 0.0542 0.039 88 73 53

DMA‐2 Impervious 71540 D Flat Impervious 1.0 0.065 0.0542 0.039 4650 3877 2790

DMA‐2 Pervious       33445 D Flat Pervious 0.1 0.065 0.0542 0.039 217 181 130

Total BMP Area 125432 Minimum BMP Size 5403.4045 4506 3242

Proposed BMP Size* 5615 5381 3369

24.00 in

8.13 in

259.33 in

10.00 in

This Sizing Calculator has been developed in compliance with the Countywide Model SUSMP. For questions or concerns please contact the jurisdiction in which your project is located.

Describe the BMP's in sufficient detail in your SWMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head. 
Designated Staff have final review and approval authority over the project design.

Minimum BMP Size

Minimum Ponding Depth
Maximum Ponding Depth
Selected Ponding Depth

Soil Matrix Depth

BMP Sizing Spreadsheet V1.04

BMP‐1 Bioretention

HMP Sizing Factors

0.5Q2

Oceanside

The Preserve
Cisterra

Areas Draining to BMP

City of San Diego
306‐050‐16, ‐18, ‐19, & ‐28

Penasquitos

361104

D 0.024





Project Name: Hydrologic Unit:
Project Applicant: Rain Gauge:
Jurisdiction: Total Project Area:
Parcel (APN): Low Flow Threshold:
BMP Name BMP Type:

Rain Gauge Q2 Sizing Factor DMA Area (ac) Orifice Flow ‐ %Q2 Orifice Area (in2)

Soil Type Cover Slope (cfs/ac) (cfs)

DMA‐1 Impervious Oceanside D Scrub Steep 0.244 0.158 0.019 0.47

DMA‐1 Pervious       Oceanside D Scrub Steep 0.244 0.311 0.038 0.93

DMA‐2 Impervious Oceanside D Scrub Steep 0.244 1.642 0.200 4.89

DMA‐2 Pervious       Oceanside D Scrub Steep 0.244 0.768 0.094 2.29

0.351 8.58 3.30

Tot. Allowable 

Orifice Flow

Tot. Allowable

Orifice Area

Max Orifice 

Diameter
(cfs) (in2) (in)

0.351 8.57 3.30

Actual Orifice Flow Actual Orifice Area
Selected 

Orifice Diameter

(cfs) (in2) (in)

Drawdown (Hrs) 3.7

City of San Diego 361104

06‐050‐16, ‐18, ‐19, & ‐2 0.5Q2

BMP‐1 Bioretention

BMP Sizing Spreadsheet V1.04
The Preserve Penasquitos

Cisterra Oceanside

Drawdown time exceeds 96 Hrs. Project must 
implement a vector control program.

Existing ConditionDMA 
Name





Project Name: Hydrologic Unit:
Project Applicant: Rain Gauge:
Jurisdiction: Total Project Area:
Parcel (APN): Low Flow Threshold:
BMP Name: BMP Type:
BMP Native Soil Type: BMP Infiltration Rate (in/hr):

DMA 
Name Area (sf) Soil Type Slope

Post Project 
Surface Type

Runoff Factor
(Table 4‐2) Surface Area Surface Volume Subsurface Volume Surface Area (sf)

Surface Volume 
(cf)

Subsurface Volume 
(cf)

DMA‐3 Impervious 83940 D Flat Impervious 1.0 0.065 0.0542 0.039 5456 4550 3274

DMA‐3 Pervious       50644 D Flat Pervious 0.1 0.065 0.0542 0.039 329 274 198

Total BMP Area 134584 Minimum BMP Size 5785.286 4824 3471

Proposed BMP Size* 6100 5846 3660

24.00 in

7.99 in

256.37 in

10.00 inSelected Ponding Depth

Describe the BMP's in sufficient detail in your SWMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head. 
Designated Staff have final review and approval authority over the project design.

This Sizing Calculator has been developed in compliance with the Countywide Model SUSMP. For questions or concerns please contact the jurisdiction in which your project is located.

Maximum Ponding Depth

306‐050‐16, ‐18, ‐19, & ‐28 0.5Q2

BMP‐2 Bioretention

D 0.024

Areas Draining to BMP HMP Sizing Factors Minimum BMP Size

Soil Matrix Depth
Minimum Ponding Depth

City of San Diego 361104

BMP Sizing Spreadsheet V1.04
The Preserve Penasquitos

Cisterra Oceanside





Project Name: Hydrologic Unit:
Project Applicant: Rain Gauge:
Jurisdiction: Total Project Area:
Parcel (APN): Low Flow Threshold:
BMP Name BMP Type:

Rain Gauge Q2 Sizing Factor DMA Area (ac) Orifice Flow ‐ %Q2 Orifice Area (in2)

Soil Type Cover Slope (cfs/ac) (cfs)

DMA‐3 Impervious Oceanside D Scrub Steep 0.244 1.927 0.235 5.74

DMA‐3 Pervious       Oceanside D Scrub Steep 0.244 1.163 0.142 3.46

0.377 9.20 3.42

Tot. Allowable 

Orifice Flow

Tot. Allowable

Orifice Area

Max Orifice 

Diameter
(cfs) (in2) (in)

0.377 9.21 3.42

Actual Orifice Flow Actual Orifice Area
Selected 

Orifice Diameter

(cfs) (in2) (in)

Drawdown (Hrs) 3.7

Drawdown time exceeds 96 Hrs. Project must 
implement a vector control program.

06‐050‐16, ‐18, ‐19, & ‐2 0.5Q2

BMP‐2 Bioretention

DMA 
Name

Existing Condition

BMP Sizing Spreadsheet V1.04
The Preserve Penasquitos

Cisterra Oceanside

City of San Diego 361104





Project Name: Hydrologic Unit:
Project Applicant: Rain Gauge:
Jurisdiction: Total Project Area:
Parcel (APN): Low Flow Threshold:
BMP Name: BMP Type:
BMP Native Soil Type: BMP Infiltration Rate (in/hr):

DMA 
Name Area (sf) Soil Type Slope

Post Project 
Surface Type

Runoff Factor
(Table 4‐2) Surface Area Surface Volume Subsurface Volume Surface Area (sf)

Surface Volume 
(cf)

Subsurface Volume 
(cf)

DMA‐4 Impervious 30708 D Flat Impervious 1.0 0.065 0.0542 0.039 1996 1664 1198

DMA‐4 Pervious      10303 D Flat Pervious 0.1 0.065 0.0542 0.039 67 56 40

DMA‐5 Impervious 60077 D Flat Impervious 1.0 0.065 0.0542 0.039 3905 3256 2343

Total BMP Area 101088 Minimum BMP Size 5967.9945 4976 3581

Proposed BMP Size* 5975 5726 3585

24.00 in

8.49 in

196.66 in

10.00 inSelected Ponding Depth

Describe the BMP's in sufficient detail in your SWMP to demonstrate the area, volume, and other criteria can be met within the constraints of the site.

BMP's must be adapted and applied to the conditions specific to the development project such as unstable slopes or the lack of available head. 
Designated Staff have final review and approval authority over the project design.

This Sizing Calculator has been developed in compliance with the Countywide Model SUSMP. For questions or concerns please contact the jurisdiction in which your project is located.

Maximum Ponding Depth

306‐050‐16, ‐18, ‐19, & ‐28 0.5Q2

BMP‐3 Bioretention

D 0.024

Areas Draining to BMP HMP Sizing Factors Minimum BMP Size

Soil Matrix Depth
Minimum Ponding Depth

City of San Diego 361104

BMP Sizing Spreadsheet V1.04
The Preserve Penasquitos

Cisterra Oceanside





Project Name: Hydrologic Unit:
Project Applicant: Rain Gauge:
Jurisdiction: Total Project Area:
Parcel (APN): Low Flow Threshold:
BMP Name BMP Type:

Rain Gauge Q2 Sizing Factor DMA Area (ac) Orifice Flow ‐ %Q2 Orifice Area (in2)

Soil Type Cover Slope (cfs/ac) (cfs)

DMA‐4 Impervious Oceanside D Scrub Steep 0.244 0.705 0.086 2.10

DMA‐4 Pervious      Oceanside D Scrub Steep 0.244 0.237 0.029 0.70

DMA‐5 Impervious Oceanside D Scrub Steep 0.244 1.379 0.168 4.11

0.283 6.91 2.97

Tot. Allowable 

Orifice Flow

Tot. Allowable

Orifice Area

Max Orifice 

Diameter
(cfs) (in2) (in)

0.283 6.92 2.97

Actual Orifice Flow Actual Orifice Area
Selected 

Orifice Diameter

(cfs) (in2) (in)

Drawdown (Hrs) 4.9

Drawdown time exceeds 96 Hrs. Project must 
implement a vector control program.

06‐050‐16, ‐18, ‐19, & ‐2 0.5Q2

BMP‐3 Bioretention

DMA 
Name

Existing Condition

BMP Sizing Spreadsheet V1.04
The Preserve Penasquitos

Cisterra Oceanside

City of San Diego 361104





 

 

 

 

Attachment 3 

Structural BMP Maintenance Information 



 

 



 

 

 

Items included in this attachment: 
 

Attachment 
Sequence 

 

Contents 
 

Checklist 

Attachment 3a Structural BMP maintenance thresholds 
and actions (Required) 

☒ 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 

 
Storm Water Standards  
Part 1: BMP Design Manual 
January 2016 Edition 7-8 

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. 

  





 

 

 

 

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. 
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Purpose 

The purpose of this drainage study is to estimate the quantity of storm water runoff from the proposed 
development of The Preserve at Torrey Highlands and determine sizing of proposed storm drains. 

Project Location 

The proposed project is located in Torrey Highlands, which falls under the Miramar Reservoir Hydrologic 
Area (Hydrologic Sub‐area 906.10) of the Peñasquitos Hydrologic unit.  The project site is south of the 
intersection of Torrey Santa Fe Rd and Camino Del Sur just south of State Route 56, in the City of San 
Diego (see Exhibit A). 

Project Description 

The project proposes three corporate office buildings, one café building, one fitness center, and one 
parking structure.  
‐Building 1: 

Proposed 6‐level office building containing 180,000 gross square feet, and 87 covered parking 
stalls beneath. 

‐Building 2: 
Proposed 4‐level office building containing 120,000 gross square feet, and 69 covered parking 
stalls beneath. 

‐Building 3: 
Proposed 5‐level office building containing 150,000 gross square feet, and 85 covered parking 
stalls beneath. 

‐Parking Structure: 
Proposed 7.4‐Level parking structure containing 0.4 subterranean and 7 above grade parking 
levels; providing 1,472 parking stalls. 

‐Café: 
Proposed 1‐level on site café building; providing approximately 3,850 square feet of space. 

‐Fitness Center: 
Proposed 1‐level Fitness Center beneath Building 2; providing approximately 5,000 square feet 
of space. 
 

Method of Calculation 

This study calculates 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 – Rational Method: City of San Diego 
Drainage Design Manual).  The specific method used is the Rational Formula for watersheds under 0.5 
square miles.  A 100 year storm event was used for the analysis.  Per the City of San Diego Drainage 
Design Manual, for tributary areas less than 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, 
and Type D soil shall be used for all areas (see Appendix II– Runoff Coefficients: City of San Diego 
Drainage Design Manual).   
 
Autodesk Storm and Sanitary Analysis was used for the storm analysis.  Autodesk Storm and Sanitary 
Analysis is a link‐node based model that performs hydrology, hydraulic, and water quality analysis of 
storm water and wastewater drainage systems, including sewage treatment plants and water quality 
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control devices.  A link represents a hydraulic element (i.e., a pipe, channel, pump, standpipe, culvert, or 
weir) that transports flow and constituents.  A node can represent the junction of two or more links, a 
storm drain catch basin inlet, the location of a flow or pollutant input into the system, or a storage 
element (such as a detention pond, retention pond, settling pond, or lake). 
 
Drainage basin boundaries, flow patterns, and topographic elevations are shown on the drainage basin 
maps located in the map pockets (see Exhibit B – Existing Condition Drainage Basin Map & Exhibit D – 
Proposed Condition Basin Map). 

Existing Condition 

The project site is currently an undeveloped 10.4 acre site designated by APN 306‐050‐16, 18, 19, & 28. 
All of the surrounding adjacent parcels are also undeveloped; however there are proposed plans for the 
extension of Camino Del Sur which will front the project. It is anticipated that those plans will be 
approved prior to this project as such those improvements are reflected as “existing” for this project. 
The existing condition analysis analyzes three basins as shown on Exhibit B‐ Existing condition Drainage 
Basin Map.  
 
Sub‐basin 1: 
The western edge of the site along the top ridge of the finger canyon of sub‐basin 2.  The runoff in this 
sub‐basin drains to the north.  An approximately 0.03 acres area drains from offsite through the project 
site. The peak runoff experienced on sub‐basin 1 is 1.43 cfs. 
 
Sub‐basin 2: 
The majority of the site, which sits over another finger canyon of Deer Canyon, which drains to the 
north.  An approximately 1.12 acres area drains from offsite through the project site. The peak runoff 
experienced on sub‐basin 2 is 10.56 cfs.  
 
Sub‐basin 3: 
In its current  state, the eastern edge of the site along the proposed extension of Camino Del Sur drains 
to the north into one of Deer Canyon’s finger canyons. An approximately 0.10 acres area drains from 
offsite through the project site. The peak runoff experienced on sub‐basin 3 is 2.22 cfs. 
 
Runoff calculations for each sub‐basin are tabulated below: 

Basin

Area 

(SF)

Area 

(Acres) C

Length 

(ft)

Upper 

Elev. (ft)

Lower 

Elev. (ft)

Slope 

(%)

Tc 

(min)

Intensity 

(in/hr) Q100 (cfs)

1 52631 1.208 0.45 770 415 366 6.36% 17.53 2.63 1.43

2 368302 8.455 0.45 890 419 323 10.79% 15.81 2.78 10.56

3 77861 1.787 0.45 810 413 340 9.01% 16.01 2.75 2.22

Total Q 14.20

 
 
All runoff from the site flows through the finger canyons prior to joining additional offsite flows in Deer 
Canyon. Results from the SSA analysis can be found in Exhibit C‐Existing Condition SSA Analysis 
Results. The total runoff experienced from the site is 14.20 cfs in the existing condition.   
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Proposed Condition 

The proposed condition analysis analyzes twenty‐one basins as shown on Exhibit D‐Proposed Condition 
Basin Map. The runoff from each basin is collected, routed, and discharged to the finger canyon at the 
north of the property.  Typically, runoff will be directed to biofiltration basins that will have an 
impermeable liner with perforated sub‐drain and an overflow structure bypass.  This drainage study will 
assume a flow through condition utilizing the overflow bypass for sizing of the storm drain pipe, the 
treatment will be discussed in the WQTR for this project. 
 
Development of The Preserve at Torrey Highlands site will include the construction of 3 office buildings, 
a parking structure, a fitness center, and a café.  Per the City of San Diego Drainage Design Manual, a 
developed condition runoff coefficient of 0.85 was chosen for this analysis, which corresponds to a 
Commercial land use (see Appendix III). 
 
 Runoff calculations for each sub‐basin are tabulated below: 

 Basin 

 Area 

(sf) 

 Area 

(ac)   C 

 Tc 

(min) 

Intensity 

(in/hr) 

 Q100 

(cfs) 

1 21057 0.483 0.85 5 4.4 1.81

2 8944 0.205 0.45 5 4.4 0.41

3 6169 0.142 0.45 5 4.4 0.28

4 3527 0.081 0.85 5 4.4 0.30

5 6595 0.151 0.45 5 4.4 0.30

6 5183 0.119 0.85 5 4.4 0.45

7 19516 0.448 0.85 5 4.4 1.68

8 30570 0.702 0.85 5 4.4 2.62

9 70348 1.615 0.85 5 4.4 6.04

10 4060 0.093 0.85 5 4.4 0.35

11 10374 0.238 0.85 5 4.4 0.89

12 30060 0.690 0.85 5 4.4 2.58

13 755 0.017 0.85 5 4.4 0.06

14 25039 0.575 0.85 5 4.4 2.15

15 16106 0.370 0.45 5 4.4 0.73

16 10952 0.251 0.45 5 4.4 0.50

17 30060 0.690 0.85 5 4.4 2.58

18 9529 0.219 0.85 5 4.4 0.82

19 23521 0.540 0.85 5 4.4 2.02

20 2612 0.060 0.85 5 4.4 0.22

21 60077 1.379 0.85 5 4.4 5.16

22 61139 1.404 0.45 5 4.4 2.78

Total Q 34.73
 

 
For all sub‐basins the time of concentration is conservatively assumed to be 5 minutes due to onsite 
storm drains and roof drains, so the minimum time of concentration of 5 minutes was used.  Intensity 
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values were determined using the City of San Diego Drainage Design Manual Rainfall Intensity Duration 
Frequency Curves (see Appendix IV). 
 
Results from the SSA analysis can be found in Exhibit E-Proposed Condition SSA Analysis Results.  
The total of the runoff of each individual basin is 34.73 cfs, however due to routing time of the 
storm drain system, the total runoff from the site is 27.43 cfs. 

Conclusions 
As compared to the existing condition, the proposed condition will increase the quantity of runoff from 
the site for a 100-year storm event.  However, the proposed development includes hydromodification 
features implemented in accordance with the California Regional Water Quality Control Board for the 
San Diego Region municipal storm water National Pollutant Discharge Elimination System permit 
(Municipal Separate Storm Sewer Systems [MS4] Permit), Order No. R9-2013-0001).  The Storm Water 
Quality Management Plan for this project discusses hydromodification more thoroughly. 
 
The proposed storm drains will be sized as indicated in the Autodesk Storm and Sanitary Analysis to 
provide adequate capacity. 



 

 

	

	

	

EXHIBIT	“A”	–	Location	Map	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 





 



 

 

	

	

	

EXHIBIT	“B”	–	Existing	Condition	Drainage	Basin	Map	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

	



 







 

 

	

	

	

EXHIBIT	“C”	–	Existing	Condition	SSA	Analysis	Results	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

	



 



Project Description
SSA Analysis - Existing.SPF

Project Options
CFS
Elevation
Rational
User-Defined
Hydrodynamic
YES
NO

Analysis Options
Nov 11, 2014 00:00:00
Nov 12, 2014 00:00:00
Nov 11, 2014 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
0
3
3
0
3
0
0
0
0
0
0
0
0
0
0
0
0

Rainfall Details
100 year(s)

        Outlets ..........................................................................
Pollutants ..............................................................................
Land Uses ............................................................................

Return Period........................................................................

Links......................................................................................
        Channels ......................................................................
        Pipes ............................................................................
        Pumps ..........................................................................
        Orifices .........................................................................
        Weirs ............................................................................

Nodes....................................................................................
        Junctions ......................................................................
        Outfalls .........................................................................
        Flow Diversions ...........................................................
        Inlets ............................................................................
        Storage Nodes .............................................................

Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................
Reporting Time Step ............................................................
Routing Time Step ................................................................

Rain Gages ...........................................................................
Subbasins..............................................................................

Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................

File Name .............................................................................

Flow Units .............................................................................
Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................



Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 Sub-01 1.21 0.4500 0.77 0.35 0.42 1.43 0  00:17:31
2 Sub-02 8.46 0.4500 0.73 0.33 2.78 10.56 0  00:15:48
3 Sub-03 1.79 0.4500 0.74 0.33 0.59 2.22 0  00:16:00



 

 

	

	

	

EXHIBIT	“D”	–	Proposed	Condition	Drainage	Basin	Map	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

	



 







 

 

	

	

	

EXHIBIT	“E”	–	Proposed	Condition	SSA	Analysis	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



Project Description
SSA Analysis - Proposed.SPF

Project Options
CFS
Elevation
Rational
User-Defined
Hydrodynamic
YES
NO

Analysis Options
Mar 15, 2016 00:00:00
Mar 16, 2016 00:00:00
Mar 15, 2016 00:00:00
0 days
0 01:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
30 seconds

Number of Elements
Qty
0
22
35
12
1
0
22
0
39
6
33
0
0
0
0
0
0

Rainfall Details
100 year(s)

        Outlets ..........................................................................
Pollutants ..............................................................................
Land Uses ............................................................................

Return Period........................................................................

Links......................................................................................
        Channels ......................................................................
        Pipes ............................................................................
        Pumps ..........................................................................
        Orifices .........................................................................
        Weirs ............................................................................

Nodes....................................................................................
        Junctions ......................................................................
        Outfalls .........................................................................
        Flow Diversions ...........................................................
        Inlets ............................................................................
        Storage Nodes .............................................................

Runoff (Dry Weather) Time Step ..........................................
Runoff (Wet Weather) Time Step ........................................
Reporting Time Step ............................................................
Routing Time Step ................................................................

Rain Gages ...........................................................................
Subbasins..............................................................................

Enable Overflow Ponding at Nodes ......................................
Skip Steady State Analysis Time Periods ............................

Start Analysis On ..................................................................
End Analysis On ...................................................................
Start Reporting On ................................................................
Antecedent Dry Days ............................................................

File Name .............................................................................

Flow Units .............................................................................
Elevation Type ......................................................................
Hydrology Method .................................................................
Time of Concentration (TOC) Method ..................................
Link Routing Method .............................................................



Subbasin Summary
SN Subbasin Area Weighted Total Total Total Peak Time of

ID Runoff Rainfall Runoff Runoff Runoff Concentration
Coefficient Volume

(ac) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 Sub-01 0.48 0.8500 0.37 0.31 0.15 1.81 0  00:05:00
2 Sub-02 0.21 0.4500 0.37 0.17 0.03 0.41 0  00:05:00
3 Sub-03 0.14 0.4500 0.37 0.17 0.02 0.28 0  00:05:00
4 Sub-04 0.08 0.8500 0.37 0.31 0.03 0.30 0  00:05:00
5 Sub-05 0.15 0.4500 0.37 0.17 0.02 0.30 0  00:05:00
6 Sub-06 0.12 0.8500 0.37 0.31 0.04 0.45 0  00:05:00
7 Sub-07 0.45 0.8500 0.37 0.31 0.14 1.68 0  00:05:00
8 Sub-08 0.70 0.8500 0.37 0.31 0.22 2.63 0  00:05:00
9 Sub-09 1.62 0.8500 0.37 0.31 0.50 6.04 0  00:05:00

10 Sub-10 0.09 0.8500 0.37 0.31 0.03 0.35 0  00:05:00
11 Sub-11 0.24 0.8500 0.37 0.31 0.07 0.89 0  00:05:00
12 Sub-12 0.69 0.8500 0.37 0.31 0.22 2.58 0  00:05:00
13 Sub-13 0.02 0.8500 0.37 0.31 0.01 0.06 0  00:05:00
14 Sub-14 0.58 0.8500 0.37 0.31 0.18 2.15 0  00:05:00
15 Sub-15 0.37 0.4500 0.37 0.17 0.06 0.73 0  00:05:00
16 Sub-16 0.25 0.4500 0.37 0.17 0.04 0.50 0  00:05:00
17 Sub-17 0.69 0.8500 0.37 0.31 0.22 2.58 0  00:05:00
18 Sub-18 0.22 0.8500 0.37 0.31 0.07 0.82 0  00:05:00
19 Sub-19 0.54 0.8500 0.37 0.31 0.17 2.02 0  00:05:00
20 Sub-20 0.06 0.8500 0.37 0.31 0.02 0.22 0  00:05:00
21 Sub-21 1.38 0.8500 0.37 0.31 0.43 5.16 0  00:05:00
22 Sub-22 1.40 0.4500 0.37 0.17 0.23 2.78 0  00:05:00



Node Summary
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time

ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth Attained Flooding Volume

Attained Occurrence
(ft) (ft) (ft) (ft) (ft²) (cfs) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 Jun-01 Junction 323.05 369.00 0.00 0.00 0.00 27.43 324.43 0.00 44.57 0  00:00 0.00 0.00
2 Jun-02 Junction 324.21 338.00 0.00 0.00 0.00 26.98 329.32 0.00 8.68 0  00:00 0.00 0.00
3 Jun-03 Junction 372.50 377.00 0.00 6.00 0.00 10.35 373.05 0.00 3.95 0  00:00 0.00 0.00
4 Jun-04 Junction 392.82 396.82 0.00 389.20 0.00 2.62 393.22 0.00 3.60 0  00:00 0.00 0.00
5 Jun-05 Junction 363.30 368.00 0.00 6.00 0.00 7.25 364.30 0.00 3.70 0  00:00 0.00 0.00
6 Jun-06 Junction 374.50 378.50 0.00 6.00 0.00 0.81 374.74 0.00 3.76 0  00:00 0.00 0.00
7 Jun-07 Junction 364.28 369.00 0.00 6.00 0.00 6.72 365.42 0.00 3.58 0  00:00 0.00 0.00
8 Jun-08 Junction 365.48 369.00 0.00 6.00 0.00 6.73 366.58 0.00 2.42 0  00:00 0.00 0.00
9 Jun-09 Junction 367.70 373.50 0.00 6.00 0.00 4.12 368.61 0.00 4.89 0  00:00 0.00 0.00

10 Jun-10 Junction 369.80 379.00 0.00 6.00 0.00 5.06 370.91 0.00 8.09 0  00:00 0.00 0.00
11 Jun-11 Junction 373.84 380.00 0.00 6.00 0.00 5.19 374.76 0.00 5.24 0  00:00 0.00 0.00
12 Jun-12 Junction 375.30 380.00 0.00 6.00 0.00 5.12 376.52 0.00 3.48 0  00:00 0.00 0.00
13 Out-01 Outfall 323.00 27.43 324.25



Link Summary
SN Element Element From To (Outlet) Length Inlet Outlet Average Diameter or Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

ID Type (Inlet) Node Invert Invert Slope Height Roughness Flow Capacity Design Flow Velocity Depth Depth/ Surcharged Condition
Node Elevation Elevation Ratio Total Depth

Ratio
(ft) (ft) (ft) (%) (in) (cfs) (cfs) (ft/sec) (ft) (min)

1 Link-02 Pipe Inlet-01 Jun-01 5.00 323.60 323.55 1.0000 12.000 0.0130 0.28 3.56 0.08 1.88 0.85 0.85 0.00 Calculated
2 Link-03 Pipe Inlet-02 Jun-01 5.00 323.60 323.55 1.0000 12.000 0.0130 0.41 3.56 0.11 2.07 0.85 0.85 0.00 Calculated
3 Link-04 Pipe Jun-02 Jun-01 6.08 324.21 323.05 19.0800 18.000 0.0130 26.98 45.88 0.59 15.48 1.44 0.96 0.00 Calculated
4 Link-05 Pipe Inlet-03 Jun-02 198.88 345.00 324.71 10.2000 12.000 0.0130 0.29 11.38 0.03 3.86 0.55 0.55 0.00 Calculated
5 Link-06 Pipe Inlet-04 Jun-02 101.13 354.00 324.21 29.4600 18.000 0.0130 26.76 57.01 0.47 18.81 1.13 0.75 0.00 Calculated
6 Link-07 Pipe Inlet-05 Inlet-04 174.76 361.32 354.00 4.1900 18.000 0.0130 18.71 21.50 0.87 14.39 1.13 0.75 0.00 Calculated
7 Link-08 Pipe Jun-03 Inlet-05 97.12 372.50 361.32 11.5100 18.000 0.0130 10.35 35.64 0.29 8.03 1.03 0.68 0.00 Calculated
8 Link-09 Pipe Inlet-06 Jun-03 55.73 383.83 373.00 19.4300 12.000 0.0130 8.01 15.71 0.51 18.32 0.54 0.54 0.00 Calculated
9 Link-10 Pipe Inlet-07 Inlet-06 12.34 384.08 383.83 2.0300 12.000 0.0130 2.57 5.07 0.51 4.90 0.63 0.63 0.00 Calculated

10 Link-11 Pipe Inlet-09 Inlet-06 208.87 398.75 387.00 5.6300 12.000 0.0130 5.00 8.45 0.59 10.92 0.57 0.57 0.00 Calculated
11 Link-12 Pipe Inlet-08 Jun-03 35.31 373.50 373.00 1.4200 12.000 0.0130 2.92 4.24 0.69 5.07 0.69 0.69 0.00 Calculated
12 Link-13 Pipe Jun-04 Inlet-08 436.99 392.82 373.50 4.4200 12.000 0.0130 2.50 7.49 0.33 5.52 0.58 0.58 0.00 Calculated
13 Link-14 Pipe Inlet-10 Jun-04 317.97 396.00 392.82 1.0000 12.000 0.0130 2.62 3.56 0.73 5.78 0.56 0.56 0.00 Calculated
14 Link-15 Pipe Jun-05 Inlet-04 12.00 363.30 363.00 2.5000 18.000 0.0130 7.11 16.61 0.43 6.97 0.84 0.56 0.00 Calculated
15 Link-16 Pipe Jun-06 Jun-05 413.03 374.50 363.80 2.5900 12.000 0.0130 0.74 5.73 0.13 4.50 0.36 0.36 0.00 Calculated
16 Link-17 Pipe Inlet-11 Jun-06 3.39 374.54 374.50 1.1800 12.000 0.0130 0.81 3.87 0.21 3.65 0.33 0.33 0.00 Calculated
17 Link-18 Pipe Jun-10 Inlet-05 85.88 369.80 368.00 2.1000 12.000 0.0130 4.87 5.16 0.94 6.98 0.88 0.88 0.00 Calculated
18 Link-19 Pipe Jun-11 Jun-10 192.36 373.84 369.80 2.1000 12.000 0.0130 5.06 5.16 0.98 6.79 0.95 0.95 0.00 Calculated
19 Link-20 Pipe Inlet-20 Jun-11 29.61 374.46 373.84 2.0900 12.000 0.0130 0.50 5.16 0.10 2.21 0.62 0.62 0.00 Calculated
20 Link-21 Pipe Jun-12 Jun-11 67.33 375.30 373.84 2.1700 12.000 0.0130 4.83 5.25 0.92 6.46 0.96 0.96 0.00 Calculated
21 Link-22 Pipe Inlet-21 Jun-12 29.64 375.87 375.30 1.9200 12.000 0.0130 2.54 4.94 0.51 3.73 0.86 0.86 0.00 Calculated
22 Link-23 Pipe Inlet-22 Jun-12 30.39 375.89 375.30 1.9400 12.000 0.0130 2.59 4.96 0.52 3.79 0.86 0.86 0.00 Calculated
23 Link-24 Pipe Jun-07 Jun-05 142.08 364.28 363.30 0.6900 18.000 0.0130 6.62 8.72 0.76 4.94 1.06 0.71 0.00 Calculated
24 Link-25 Pipe Jun-08 Jun-07 173.34 365.48 364.28 0.6900 18.000 0.0130 6.72 8.74 0.77 4.83 1.11 0.74 0.00 Calculated
25 Link-26 Pipe Inlet-12 Jun-08 5.00 366.08 365.98 2.0000 12.000 0.0130 0.26 5.04 0.05 2.61 0.55 0.55 0.00 Calculated
26 Link-27 Pipe Inlet-14 Jun-08 49.91 365.83 365.48 0.7000 18.000 0.0130 6.49 8.80 0.74 4.44 1.16 0.78 0.00 Calculated
27 Link-28 Pipe Inlet-13 Inlet-14 25.03 366.50 366.33 0.6800 12.000 0.0130 0.37 2.94 0.12 2.10 0.65 0.65 0.00 Calculated
28 Link-29 Pipe Inlet-15 Inlet-14 208.68 367.29 365.83 0.7000 18.000 0.0130 4.86 8.79 0.55 3.88 1.01 0.68 0.00 Calculated
29 Link-30 Pipe Jun-09 Inlet-15 13.51 367.70 367.29 3.0300 12.000 0.0130 4.11 6.21 0.66 5.77 0.85 0.85 0.00 Calculated
30 Link-31 Pipe Inlet-16 Jun-09 13.28 369.09 367.70 10.4700 12.000 0.0130 0.06 11.53 0.01 0.76 0.48 0.48 0.00 Calculated
31 Link-32 Pipe Inlet-17 Jun-09 13.43 368.11 367.70 3.0500 12.000 0.0130 4.06 6.23 0.65 5.30 0.94 0.94 0.00 Calculated
32 Link-33 Pipe Inlet-18 Inlet-17 225.12 375.00 368.11 3.0600 12.000 0.0130 2.17 6.23 0.35 3.94 0.69 0.69 0.00 Calculated
33 Link-34 Pipe Inlet-19 Inlet-18 21.91 375.69 375.00 3.1500 12.000 0.0130 0.22 6.32 0.03 1.30 0.27 0.27 0.00 Calculated
34 Link-01 Channel Jun-01 Out-01 9.00 323.05 323.00 0.5600 63.000 0.0320 27.43 198.22 0.14 3.09 1.31 0.25 0.00
35 Link-35 Channel Inlet-13 Inlet-12 96.00 370.50 369.00 1.5600 6.000 0.0320 0.00 8.10 0.00 0.00 0.00 0.00 0.00
36 Link-36 Channel Inlet-14 Inlet-12 61.12 370.50 369.00 2.4500 6.000 0.0320 0.00 10.15 0.00 0.00 0.00 0.00 0.00
37 Link-37 Channel Inlet-15 Inlet-17 36.70 374.50 373.50 2.7200 6.000 0.0320 0.00 10.69 0.00 0.00 0.00 0.00 0.00
38 Link-38 Channel Inlet-18 Inlet-17 249.85 379.50 373.50 2.4000 6.000 0.0320 0.00 10.04 0.00 0.00 0.00 0.00 0.00
39 Link-39 Channel Inlet-19 Inlet-18 23.18 0.00 375.00 -1617.7700 6.000 0.0320 0.00 29.13 0.00 0.00 0.20 0.41 0.00



Inlet Summary
SN Element Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Initial Ponded Peak Peak Flow Peak Flow Inlet Allowable Max Gutter Max Gutter

ID Manufacturer Part Location Inlets Invert Elevation Water Area Flow Intercepted Bypassing Efficiency Spread Spread Water Elev.
Number Elevation Elevation by Inlet during Peak during Peak during Peak

Inlet Flow Flow Flow
(ft) (ft) (ft) (ft²) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft)

1 Inlet-01 FHWA HEC-22 GENERIC N/A On Sag 1 323.60 331.50 0.00 10.00 0.28 N/A N/A N/A 10.00 0.36 331.58
2 Inlet-02 FHWA HEC-22 GENERIC N/A On Sag 1 323.60 331.50 0.00 10.00 0.41 N/A N/A N/A 10.00 0.53 331.61
3 Inlet-03 FHWA HEC-22 GENERIC N/A On Sag 1 345.00 349.00 0.00 10.00 0.30 N/A N/A N/A 10.00 0.39 349.08
4 Inlet-04 FHWA HEC-22 GENERIC N/A On Sag 1 354.00 363.83 0.00 10.00 1.81 N/A N/A N/A 10.00 4.41 364.17
5 Inlet-05 FHWA HEC-22 GENERIC N/A On Sag 1 361.32 368.83 0.00 10.00 6.04 N/A N/A N/A 10.00 16.51 369.41
6 Inlet-06 FHWA HEC-22 GENERIC N/A On Sag 1 383.83 387.83 0.00 10.00 0.50 N/A N/A N/A 10.00 0.64 387.97
7 Inlet-07 FHWA HEC-22 GENERIC N/A On Sag 1 384.08 388.08 0.00 10.00 2.58 N/A N/A N/A 10.00 7.03 388.47
8 Inlet-08 FHWA HEC-22 GENERIC N/A On Sag 1 373.50 377.00 0.00 10.00 0.73 N/A N/A N/A 10.00 0.95 377.20
9 Inlet-09 FHWA HEC-22 GENERIC N/A On Sag 1 398.75 402.75 0.00 10.00 5.16 N/A N/A N/A 10.00 14.32 403.29

10 Inlet-10 FHWA HEC-22 GENERIC N/A On Sag 1 396.00 398.00 0.00 10.00 2.78 N/A N/A N/A 10.00 7.68 398.40
11 Inlet-11 FHWA HEC-22 GENERIC N/A On Sag 1 374.54 378.54 0.00 10.00 0.82 N/A N/A N/A 10.00 6.36 378.87
12 Inlet-12 FHWA HEC-22 GENERIC N/A On Sag 1 365.58 369.00 0.00 10.00 0.30 N/A N/A N/A 10.00 0.39 369.08
13 Inlet-13 FHWA HEC-22 GENERIC N/A On Grade 1 366.50 370.50 0.00 N/A 0.45 0.45 0.00 100.00 10.00 3.69 370.65
14 Inlet-14 FHWA HEC-22 GENERIC N/A On Grade 1 365.83 370.50 0.00 N/A 1.68 1.68 0.00 100.00 10.00 7.91 370.74
15 Inlet-15 FHWA HEC-22 GENERIC N/A On Grade 1 367.29 374.50 0.00 N/A 0.89 0.89 0.00 100.00 10.00 5.72 374.70
16 Inlet-16 FHWA HEC-22 GENERIC N/A On Sag 1 369.09 373.50 0.00 10.00 0.06 N/A N/A N/A 10.00 0.08 373.52
17 Inlet-17 FHWA HEC-22 GENERIC N/A On Sag 1 368.11 373.50 0.00 10.00 2.15 N/A N/A N/A 10.00 15.26 374.04
18 Inlet-18 FHWA HEC-22 GENERIC N/A On Grade 1 375.00 379.50 0.00 N/A 2.02 2.02 0.00 100.00 10.00 8.62 379.76
19 Inlet-19 FHWA HEC-22 GENERIC N/A On Grade 1 375.69 379.69 0.00 N/A 0.22 0.22 0.00 98.29 10.00 1.86 379.76
20 Inlet-20 FHWA HEC-22 GENERIC N/A On Sag 1 374.46 378.46 0.00 10.00 0.35 N/A N/A N/A 10.00 0.45 378.56
21 Inlet-21 FHWA HEC-22 GENERIC N/A On Sag 1 375.87 379.25 0.00 10.00 2.58 N/A N/A N/A 10.00 7.03 379.64
22 Inlet-22 FHWA HEC-22 GENERIC N/A On Sag 1 375.89 379.89 0.00 10.00 2.63 N/A N/A N/A 10.00 7.18 380.28



Junction Input
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum

ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover

(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft²) (in)
1 Jun-01 323.05 369.00 45.95 0.00 -323.05 0.00 -369.00 0.00 0.00
2 Jun-02 324.21 338.00 13.79 0.00 -324.21 0.00 -338.00 0.00 0.00
3 Jun-03 372.50 377.00 4.50 0.00 -372.50 6.00 -371.00 0.00 0.00
4 Jun-04 392.82 396.82 4.00 0.00 -392.82 389.20 -7.62 0.00 0.00
5 Jun-05 363.30 368.00 4.70 0.00 -363.30 6.00 -362.00 0.00 0.00
6 Jun-06 374.50 378.50 4.00 0.00 -374.50 6.00 -372.50 0.00 0.00
7 Jun-07 364.28 369.00 4.72 0.00 -364.28 6.00 -363.00 0.00 0.00
8 Jun-08 365.48 369.00 3.52 0.00 -365.48 6.00 -363.00 0.00 0.00
9 Jun-09 367.70 373.50 5.80 0.00 -367.70 6.00 -367.50 0.00 0.00

10 Jun-10 369.80 379.00 9.20 0.00 -369.80 6.00 -373.00 0.00 0.00
11 Jun-11 373.84 380.00 6.16 0.00 -373.84 6.00 -374.00 0.00 0.00
12 Jun-12 375.30 380.00 4.70 0.00 -375.30 6.00 -374.00 0.00 0.00



Junction Results
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time

ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth Attained Attained Attained Occurrence Flooding Volume

Attained Occurrence
(cfs) (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)

1 Jun-01 27.43 0.00 324.43 1.38 0.00 44.57 323.17 0.12 0  00:06 0  00:00 0.00 0.00
2 Jun-02 26.98 0.00 329.32 5.11 0.00 8.68 324.53 0.32 0  00:06 0  00:00 0.00 0.00
3 Jun-03 10.35 0.00 373.05 0.55 0.00 3.95 372.55 0.05 0  00:05 0  00:00 0.00 0.00
4 Jun-04 2.62 0.00 393.22 0.40 0.00 3.60 392.85 0.03 0  00:06 0  00:00 0.00 0.00
5 Jun-05 7.25 0.00 364.30 1.00 0.00 3.70 363.38 0.08 0  00:07 0  00:00 0.00 0.00
6 Jun-06 0.81 0.00 374.74 0.24 0.00 3.76 374.52 0.02 0  00:05 0  00:00 0.00 0.00
7 Jun-07 6.72 0.00 365.42 1.14 0.00 3.58 364.37 0.09 0  00:06 0  00:00 0.00 0.00
8 Jun-08 6.73 0.00 366.58 1.10 0.00 2.42 365.57 0.09 0  00:06 0  00:00 0.00 0.00
9 Jun-09 4.12 0.00 368.61 0.91 0.00 4.89 367.77 0.07 0  00:05 0  00:00 0.00 0.00

10 Jun-10 5.06 0.00 370.91 1.11 0.00 8.09 369.87 0.07 0  00:06 0  00:00 0.00 0.00
11 Jun-11 5.19 0.00 374.76 0.92 0.00 5.24 373.91 0.07 0  00:06 0  00:00 0.00 0.00
12 Jun-12 5.12 0.00 376.52 1.22 0.00 3.48 375.37 0.07 0  00:05 0  00:00 0.00 0.00



Channel Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Shape Height Width Manning's Entrance Exit/Bend Additional Initial Flap

ID Invert Invert Invert Invert Drop Slope Roughness Losses Losses Losses Flow Gate
Elevation Offset Elevation Offset

(ft) (ft) (ft) (ft) (ft) (ft) (%) (ft) (ft) (cfs)
1 Link-01 9.00 323.05 0.00 323.00 0.00 0.05 0.5600 Rectangular 5.250 6.750 0.0320 0.2000 0.5000 0.0000 0.00 No
2 Link-35 96.00 370.50 4.00 369.00 3.42 1.50 1.5600 Rectangular 0.500 5.000 0.0320 0.2000 0.5000 0.0000 0.00 No
3 Link-36 61.12 370.50 4.67 369.00 3.42 1.50 2.4500 Rectangular 0.500 5.000 0.0320 0.2000 0.5000 0.0000 0.00 No
4 Link-37 36.70 374.50 7.21 373.50 5.39 1.00 2.7200 Rectangular 0.500 5.000 0.0320 0.2000 0.5000 0.0000 0.00 No
5 Link-38 249.85 379.50 4.50 373.50 5.39 6.00 2.4000 Rectangular 0.500 5.000 0.0320 0.2000 0.5000 0.0000 0.00 No
6 Link-39 23.18 0.00 -375.69 375.00 0.00 -375.00 -1617.7700 Rectangular 0.500 5.000 0.0320 0.5000 0.5000 0.0000 0.00 No



Channel Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 Link-01 27.43 0  00:06 198.22 0.14 3.09 0.05 1.31 0.25 0.00
2 Link-35 0.00 0  00:00 8.10 0.00 0.00 0.00 0.00 0.00
3 Link-36 0.00 0  00:00 10.15 0.00 0.00 0.00 0.00 0.00
4 Link-37 0.00 0  00:00 10.69 0.00 0.00 0.00 0.00 0.00
5 Link-38 0.00 0  00:05 10.04 0.00 0.00 0.00 0.00 0.00
6 Link-39 0.00 0  00:05 29.13 0.00 0.00 0.20 0.41 0.00



Pipe Input
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap No. of

ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height

(ft) (ft) (ft) (ft) (ft) (ft) (%) (in) (in) (cfs)
1 Link-02 5.00 323.60 0.00 323.55 0.50 0.05 1.0000 CIRCULAR 12.000 12.000 0.0130 0.2000 1.0000 0.0000 0.00 No 1
2 Link-03 5.00 323.60 0.00 323.55 0.50 0.05 1.0000 CIRCULAR 12.000 12.000 0.0130 0.2000 1.0000 0.0000 0.00 No 1
3 Link-04 6.08 324.21 0.00 323.05 0.00 1.16 19.0800 CIRCULAR 18.000 18.000 0.0130 0.2000 1.0000 0.0000 0.00 No 1
4 Link-05 198.88 345.00 0.00 324.71 0.50 20.29 10.2000 CIRCULAR 12.000 12.000 0.0130 0.2000 0.9000 0.0000 0.00 No 1
5 Link-06 101.13 354.00 0.00 324.21 0.00 29.79 29.4600 CIRCULAR 18.000 18.000 0.0130 0.2000 0.9000 0.0000 0.00 No 1
6 Link-07 174.76 361.32 0.00 354.00 0.00 7.32 4.1900 CIRCULAR 18.000 18.000 0.0130 0.2000 0.6000 0.0000 0.00 No 1
7 Link-08 97.12 372.50 0.00 361.32 0.00 11.18 11.5100 CIRCULAR 18.000 18.000 0.0130 0.2000 0.6000 0.0000 0.00 No 1
8 Link-09 55.73 383.83 0.00 373.00 0.50 10.83 19.4300 CIRCULAR 12.000 12.000 0.0130 0.2000 0.5000 0.0000 0.00 No 1
9 Link-10 12.34 384.08 0.00 383.83 0.00 0.25 2.0300 CIRCULAR 12.000 12.000 0.0130 0.2000 0.5000 0.0000 0.00 No 1

10 Link-11 208.87 398.75 0.00 387.00 3.17 11.75 5.6300 CIRCULAR 12.000 12.000 0.0130 0.2000 0.5000 0.0000 0.00 No 1
11 Link-12 35.31 373.50 0.00 373.00 0.50 0.50 1.4200 CIRCULAR 12.000 12.000 0.0130 0.2000 0.7000 0.0000 0.00 No 1
12 Link-13 436.99 392.82 0.00 373.50 0.00 19.32 4.4200 CIRCULAR 12.000 12.000 0.0130 0.2000 0.8000 0.0000 0.00 No 1
13 Link-14 317.97 396.00 0.00 392.82 0.00 3.18 1.0000 CIRCULAR 12.000 12.000 0.0130 0.2000 0.8000 0.0000 0.00 No 1
14 Link-15 12.00 363.30 0.00 363.00 9.00 0.30 2.5000 CIRCULAR 18.000 18.000 0.0130 0.2000 0.5000 0.0000 0.00 No 1
15 Link-16 413.03 374.50 0.00 363.80 0.50 10.70 2.5900 CIRCULAR 12.000 12.000 0.0130 0.2000 0.5000 0.0000 0.00 No 1
16 Link-17 3.39 374.54 0.00 374.50 0.00 0.04 1.1800 CIRCULAR 12.000 12.000 0.0130 0.2000 0.8000 0.0000 0.00 No 1
17 Link-18 85.88 369.80 0.00 368.00 6.68 1.80 2.1000 CIRCULAR 12.000 12.000 0.0130 0.2000 0.5000 0.0000 0.00 No 1
18 Link-19 192.36 373.84 0.00 369.80 0.00 4.04 2.1000 CIRCULAR 12.000 12.000 0.0130 0.2000 0.8000 0.0000 0.00 No 1
19 Link-20 29.61 374.46 0.00 373.84 0.00 0.62 2.0900 CIRCULAR 12.000 12.000 0.0130 0.2000 0.7000 0.0000 0.00 No 1
20 Link-21 67.33 375.30 0.00 373.84 0.00 1.46 2.1700 CIRCULAR 12.000 12.000 0.0130 0.2000 0.5000 0.0000 0.00 No 1
21 Link-22 29.64 375.87 0.00 375.30 0.00 0.57 1.9200 CIRCULAR 12.000 12.000 0.0130 0.2000 0.8000 0.0000 0.00 No 1
22 Link-23 30.39 375.89 0.00 375.30 0.00 0.59 1.9400 CIRCULAR 12.000 12.000 0.0130 0.2000 0.8000 0.0000 0.00 No 1
23 Link-24 142.08 364.28 0.00 363.30 0.00 0.98 0.6900 CIRCULAR 18.000 18.000 0.0130 0.2000 0.8000 0.0000 0.00 No 1
24 Link-25 173.34 365.48 0.00 364.28 0.00 1.20 0.6900 CIRCULAR 18.000 18.000 0.0130 0.2000 0.6000 0.0000 0.00 No 1
25 Link-26 5.00 366.08 0.50 365.98 0.50 0.10 2.0000 CIRCULAR 12.000 12.000 0.0130 0.2000 0.6000 0.0000 0.00 No 1
26 Link-27 49.91 365.83 0.00 365.48 0.00 0.35 0.7000 CIRCULAR 18.000 18.000 0.0130 0.2000 0.6000 0.0000 0.00 No 1
27 Link-28 25.03 366.50 0.00 366.33 0.50 0.17 0.6800 CIRCULAR 12.000 12.000 0.0130 0.2000 0.9000 0.0000 0.00 No 1
28 Link-29 208.68 367.29 0.00 365.83 0.00 1.46 0.7000 CIRCULAR 18.000 18.000 0.0130 0.2000 0.9000 0.0000 0.00 No 1
29 Link-30 13.51 367.70 0.00 367.29 0.00 0.41 3.0300 CIRCULAR 12.000 12.000 0.0130 0.2000 0.5000 0.0000 0.00 No 1
30 Link-31 13.28 369.09 0.00 367.70 0.00 1.39 10.4700 CIRCULAR 12.000 12.000 0.0130 0.2000 0.7000 0.0000 0.00 No 1
31 Link-32 13.43 368.11 0.00 367.70 0.00 0.41 3.0500 CIRCULAR 12.000 12.000 0.0130 0.2000 0.5000 0.0000 0.00 No 1
32 Link-33 225.12 375.00 0.00 368.11 0.00 6.89 3.0600 CIRCULAR 12.000 12.000 0.0130 0.2000 0.6000 0.0000 0.00 No 1
33 Link-34 21.91 375.69 0.00 375.00 0.00 0.69 3.1500 CIRCULAR 12.000 12.000 0.0130 0.5000 0.5000 0.0000 0.00 No 1



Pipe Results
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth

Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)

1 Link-02 0.28 0  00:04 3.56 0.08 1.88 0.04 0.85 0.85 0.00 Calculated
2 Link-03 0.41 0  00:05 3.56 0.11 2.07 0.04 0.85 0.85 0.00 Calculated
3 Link-04 26.98 0  00:06 45.88 0.59 15.48 0.01 1.44 0.96 0.00 Calculated
4 Link-05 0.29 0  00:05 11.38 0.03 3.86 0.86 0.55 0.55 0.00 Calculated
5 Link-06 26.76 0  00:06 57.01 0.47 18.81 0.09 1.13 0.75 0.00 Calculated
6 Link-07 18.71 0  00:06 21.50 0.87 14.39 0.20 1.13 0.75 0.00 Calculated
7 Link-08 10.35 0  00:05 35.64 0.29 8.03 0.20 1.03 0.68 0.00 Calculated
8 Link-09 8.01 0  00:05 15.71 0.51 18.32 0.05 0.54 0.54 0.00 Calculated
9 Link-10 2.57 0  00:05 5.07 0.51 4.90 0.04 0.63 0.63 0.00 Calculated

10 Link-11 5.00 0  00:05 8.45 0.59 10.92 0.32 0.57 0.57 0.00 Calculated
11 Link-12 2.92 0  00:06 4.24 0.69 5.07 0.12 0.69 0.69 0.00 Calculated
12 Link-13 2.50 0  00:06 7.49 0.33 5.52 1.32 0.58 0.58 0.00 Calculated
13 Link-14 2.62 0  00:05 3.56 0.73 5.78 0.92 0.56 0.56 0.00 Calculated
14 Link-15 7.11 0  00:07 16.61 0.43 6.97 0.03 0.84 0.56 0.00 Calculated
15 Link-16 0.74 0  00:05 5.73 0.13 4.50 1.53 0.36 0.36 0.00 Calculated
16 Link-17 0.81 0  00:05 3.87 0.21 3.65 0.02 0.33 0.33 0.00 Calculated
17 Link-18 4.87 0  00:06 5.16 0.94 6.98 0.21 0.88 0.88 0.00 Calculated
18 Link-19 5.06 0  00:06 5.16 0.98 6.79 0.47 0.95 0.95 0.00 Calculated
19 Link-20 0.50 0  00:06 5.16 0.10 2.21 0.22 0.62 0.62 0.00 Calculated
20 Link-21 4.83 0  00:05 5.25 0.92 6.46 0.17 0.96 0.96 0.00 Calculated
21 Link-22 2.54 0  00:05 4.94 0.51 3.73 0.13 0.86 0.86 0.00 Calculated
22 Link-23 2.59 0  00:05 4.96 0.52 3.79 0.13 0.86 0.86 0.00 Calculated
23 Link-24 6.62 0  00:07 8.72 0.76 4.94 0.48 1.06 0.71 0.00 Calculated
24 Link-25 6.72 0  00:06 8.74 0.77 4.83 0.60 1.11 0.74 0.00 Calculated
25 Link-26 0.26 0  00:05 5.04 0.05 2.61 0.03 0.55 0.55 0.00 Calculated
26 Link-27 6.49 0  00:06 8.80 0.74 4.44 0.19 1.16 0.78 0.00 Calculated
27 Link-28 0.37 0  00:05 2.94 0.12 2.10 0.20 0.65 0.65 0.00 Calculated
28 Link-29 4.86 0  00:05 8.79 0.55 3.88 0.90 1.01 0.68 0.00 Calculated
29 Link-30 4.11 0  00:05 6.21 0.66 5.77 0.04 0.85 0.85 0.00 Calculated
30 Link-31 0.06 0  00:05 11.53 0.01 0.76 0.29 0.48 0.48 0.00 Calculated
31 Link-32 4.06 0  00:05 6.23 0.65 5.30 0.04 0.94 0.94 0.00 Calculated
32 Link-33 2.17 0  00:05 6.23 0.35 3.94 0.95 0.69 0.69 0.00 Calculated
33 Link-34 0.22 0  00:05 6.32 0.03 1.30 0.28 0.27 0.27 0.00 Calculated



Inlet Input
SN Element Inlet Manufacturer Inlet Number of Catchbasin Max (Rim) Inlet Initial Initial Ponded Grate

ID Manufacturer Part Location Inlets Invert Elevation Depth Water Water Area Clogging
Number Elevation Elevation Depth Factor

(ft) (ft) (ft) (ft) (ft) (ft²) (%)
1 Inlet-01 FHWA HEC-22 GENERIC N/A On Sag 1 323.60 331.50 7.90 0.00 0.00 10.00 0.00
2 Inlet-02 FHWA HEC-22 GENERIC N/A On Sag 1 323.60 331.50 7.90 0.00 0.00 10.00 0.00
3 Inlet-03 FHWA HEC-22 GENERIC N/A On Sag 1 345.00 349.00 4.00 0.00 0.00 10.00 0.00
4 Inlet-04 FHWA HEC-22 GENERIC N/A On Sag 1 354.00 363.83 9.83 0.00 0.00 10.00 0.00
5 Inlet-05 FHWA HEC-22 GENERIC N/A On Sag 1 361.32 368.83 7.51 0.00 0.00 10.00 0.00
6 Inlet-06 FHWA HEC-22 GENERIC N/A On Sag 1 383.83 387.83 4.00 0.00 0.00 10.00 0.00
7 Inlet-07 FHWA HEC-22 GENERIC N/A On Sag 1 384.08 388.08 4.00 0.00 0.00 10.00 0.00
8 Inlet-08 FHWA HEC-22 GENERIC N/A On Sag 1 373.50 377.00 3.50 0.00 0.00 10.00 0.00
9 Inlet-09 FHWA HEC-22 GENERIC N/A On Sag 1 398.75 402.75 4.00 0.00 0.00 10.00 0.00

10 Inlet-10 FHWA HEC-22 GENERIC N/A On Sag 1 396.00 398.00 2.00 0.00 0.00 10.00 0.00
11 Inlet-11 FHWA HEC-22 GENERIC N/A On Sag 1 374.54 378.54 4.00 0.00 0.00 10.00 0.00
12 Inlet-12 FHWA HEC-22 GENERIC N/A On Sag 1 365.58 369.00 3.42 0.00 0.00 10.00 0.00
13 Inlet-13 FHWA HEC-22 GENERIC N/A On Grade 1 366.50 370.50 4.00 0.00 0.00 N/A 0.00
14 Inlet-14 FHWA HEC-22 GENERIC N/A On Grade 1 365.83 370.50 4.67 0.00 0.00 N/A 0.00
15 Inlet-15 FHWA HEC-22 GENERIC N/A On Grade 1 367.29 374.50 7.21 0.00 0.00 N/A 0.00
16 Inlet-16 FHWA HEC-22 GENERIC N/A On Sag 1 369.09 373.50 4.41 0.00 0.00 10.00 0.00
17 Inlet-17 FHWA HEC-22 GENERIC N/A On Sag 1 368.11 373.50 5.39 0.00 0.00 10.00 0.00
18 Inlet-18 FHWA HEC-22 GENERIC N/A On Grade 1 375.00 379.50 4.50 0.00 0.00 N/A 0.00
19 Inlet-19 FHWA HEC-22 GENERIC N/A On Grade 1 375.69 379.69 4.00 0.00 0.00 N/A 0.00
20 Inlet-20 FHWA HEC-22 GENERIC N/A On Sag 1 374.46 378.46 4.00 0.00 0.00 10.00 0.00
21 Inlet-21 FHWA HEC-22 GENERIC N/A On Sag 1 375.87 379.25 3.38 0.00 0.00 10.00 0.00
22 Inlet-22 FHWA HEC-22 GENERIC N/A On Sag 1 375.89 379.89 4.00 0.00 0.00 10.00 0.00



Roadway & Gutter Input
SN Element Roadway Roadway Roadway Gutter Gutter Gutter Allowable

ID Longitudinal Cross Manning's Cross Width Depression Spread
Slope Slope Roughness Slope
(ft/ft) (ft/ft) (ft/ft) (ft) (in) (ft)

1 Inlet-01 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
2 Inlet-02 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
3 Inlet-03 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
4 Inlet-04 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
5 Inlet-05 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
6 Inlet-06 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
7 Inlet-07 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
8 Inlet-08 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
9 Inlet-09 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00

10 Inlet-10 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
11 Inlet-11 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
12 Inlet-12 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
13 Inlet-13 0.0100 0.0200 0.0160 0.0620 2.00 0.0656 10.00
14 Inlet-14 0.0100 0.0200 0.0160 0.0620 2.00 0.0656 10.00
15 Inlet-15 0.0100 0.0200 0.0160 0.0620 2.00 0.0656 10.00
16 Inlet-16 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
17 Inlet-17 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
18 Inlet-18 0.0100 0.0200 0.0160 0.0620 2.00 0.0656 10.00
19 Inlet-19 0.0100 0.0200 0.0160 0.0620 2.00 0.0656 10.00
20 Inlet-20 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
21 Inlet-21 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00
22 Inlet-22 N/A 0.0200 0.0160 0.0620 2.00 0.0656 10.00



Inlet Results
SN Element Peak Peak Peak Flow Peak Flow Inlet Max Gutter Max Gutter Max Gutter Time of Total Total Time

ID Flow Lateral Intercepted Bypassing Efficiency Spread Water Elev. Water Depth Max Depth Flooded Flooded
Inflow by Inlet during Peak during Peak during Peak during Peak Occurrence Volume

Inlet Flow Flow Flow Flow
(cfs) (cfs) (cfs) (cfs) (%) (ft) (ft) (ft) (days hh:mm) (ac-in) (min)

1 Inlet-01 0.28 0.28 N/A N/A N/A 0.36 331.58 0.08 0 00:06 0.00 0.00
2 Inlet-02 0.41 0.41 N/A N/A N/A 0.53 331.61 0.11 0 00:06 0.00 0.00
3 Inlet-03 0.30 0.30 N/A N/A N/A 0.39 349.08 0.08 0 00:05 0.00 0.00
4 Inlet-04 1.81 1.81 N/A N/A N/A 4.41 364.17 0.34 0 00:06 0.00 0.00
5 Inlet-05 6.04 6.04 N/A N/A N/A 16.51 369.41 0.58 0 00:06 0.00 0.00
6 Inlet-06 0.50 0.50 N/A N/A N/A 0.64 387.97 0.14 0 00:05 0.00 0.00
7 Inlet-07 2.58 2.58 N/A N/A N/A 7.03 388.47 0.39 0 00:05 0.00 0.00
8 Inlet-08 0.73 0.73 N/A N/A N/A 0.95 377.20 0.20 0 00:06 0.00 0.00
9 Inlet-09 5.16 5.16 N/A N/A N/A 14.32 403.29 0.54 0 00:05 0.00 0.00

10 Inlet-10 2.78 2.78 N/A N/A N/A 7.68 398.40 0.40 0 00:05 0.00 0.00
11 Inlet-11 0.82 0.82 N/A N/A N/A 6.36 378.87 0.33 0 00:01 0.00 0.00
12 Inlet-12 0.30 0.30 N/A N/A N/A 0.39 369.08 0.08 0 00:06 0.00 0.00
13 Inlet-13 0.45 0.45 0.45 0.00 100.00 3.69 370.65 0.15 0 00:06 0.00 0.00
14 Inlet-14 1.68 1.68 1.68 0.00 100.00 7.91 370.74 0.24 0 00:06 0.00 0.00
15 Inlet-15 0.89 0.89 0.89 0.00 100.00 5.72 374.70 0.20 0 00:05 0.00 0.00
16 Inlet-16 0.06 0.06 N/A N/A N/A 0.08 373.52 0.02 0 00:05 0.00 0.00
17 Inlet-17 2.15 2.15 N/A N/A N/A 15.26 374.04 0.54 0 00:05 0.00 0.00
18 Inlet-18 2.02 2.02 2.02 0.00 100.00 8.62 379.76 0.26 0 00:05 0.00 0.00
19 Inlet-19 0.22 0.22 0.22 0.00 98.29 1.86 379.76 0.07 0 00:05 0.00 0.00
20 Inlet-20 0.35 0.35 N/A N/A N/A 0.45 378.56 0.10 0 00:06 0.00 0.00
21 Inlet-21 2.58 2.58 N/A N/A N/A 7.03 379.64 0.39 0 00:05 0.00 0.00
22 Inlet-22 2.63 2.63 N/A N/A N/A 7.18 380.28 0.39 0 00:05 0.00 0.00



 

 

	

	

	

APPENDIX	I	–	Rational	Method:	City	of	San	Diego	Drainage	Design	
Manual	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 





 



 

 

	

	

	

APPENDIX	II	–	Design	Runoff:	City	of	San	Diego	Drainage	Design	Manual	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 





 



 

 

	

	

	

APPENDIX	III	–	Runoff	Coefficients:	City	of	San	Diego	Drainage	Design	
Manual	

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 





 



 

 

	

	

	

APPENDIX	IV	–	Rainfall	Intensity‐Duration‐Frequency	Curves:	City	of	San	
Diego	Drainage	Design	Manual	



 







 

 

 

 

ATTACHMENT 6 

GEOTECHNICAL AND GROUNDWATER INVESTIGATION REPORT



 

 

 































































































































































































































































































































APPENDIX S 
Deer Canyon Conservation Credits 

  

















































APPENDIX T 
Development Plans 
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DESIGN STATEMENT
THIS UNIQUE PROJECT OFFERS AN ALTERNATIVE TO THE TRADITIONAL OFFICE PARK.   NESTLED
AMONG OPEN SPACE, THE PROJECT CHARACTER REFLECTS IT'S SURROUNDINGS, IMPLYING
THAT THE NATURAL CHAPARRAL LANDSCAPE HAS RE-CLAIMED THE INTERIOR COURTYARD OF
THE SITE.  THIS POWERFUL GESTURE IS SEEN IN THE FORM OF THE “ARROYO PATH” WHICH
WINDS SINUOUSLY THROUGH THE SITE, BRINGING THE ALLURE OF THE NATURAL
SURROUNDINGS WITH IT.

THE PROPOSED LANDSCAPE DEVELOPMENT FOR THIS PROJECT ADHERES TO THE PRINCIPALS
OF THE TORREY HIGHLANDS SUBAREA PLAN: PRESERVE AND ENHANCE THE NATURAL
CHARACTER OF THE COMMUNITY, PROVIDE A COORDINATED PROGRAM FOR STREET
LANDSCAPING AND PROVIDE FIRE PROTECTION ZONES BETWEEN NATIVE AREAS AND
STRUCTURES.  THE UNIQUE CHARACTER OF “THE PRESERVE” PROJECT INTEGRATES INTO THE
SURROUNDING MSCP PRESERVE AND PROVIDES VISUAL BLENDING BETWEEN USES AND
APPROPRIATE BUFFERS BETWEEN THE BUILT LANDSCAPE AND NATURAL OPEN SPACE.  FUEL
MANAGEMENT HAS BEEN CAREFULLY CONSIDERED ON THIS SITE WITH THE INTENT TO
PRESERVE, PROTECT AND SAFEGUARD HUMAN LIVES AND PROPERTY AND THE NATURAL
HABITAT.  THE PROPOSED BRUSH MANAGEMENT PLAN CONFORMS TO THE REQUIREMENTS OF
THE CITY'S MUNICIPAL CODE THROUGH MEANS OF ALTERNATIVE COMPLIANCE.

THE PLANT PALETTE RELATES TO THE NATURAL CONCEPT BY UTILIZING SOME NATIVE (AND NO
INVASIVE) PLANTS, INCLUDING SPECIES FROM THE TORREY HIGHLANDS RECOMMENDED PLANT
LIST.  WORKING IN CONCERT WITH OUR PROJECT BIOLOGIST AND CITY STAFF AT MSCP, WE
HAVE DEVELOPED A "MHPA BUFFER PLANTINGS" ZONE THAT BRINGS SELECT NATIVE PLANT
SPECIES INTO THE PERIMETER OF THE PRESERVE.  LANDSCAPE DESIGN IS FOLLOWING THE
CONCEPT OF “XERISCAPE,” IN THAT AREAS OF WATER USE SHALL BE GROUPED ACCORDING TO
WATER NEEDS.  TURF GRASS IS RESERVED FOR USE ON ONE KEY AREA OF THE SITE, TO SERVE
AS A GATHERING SPACE FOR PICNICS AND GROUP FUNCTIONS.  EVERGREEN PLANT MATERIAL
BUFFERS VIEWS OF THE PARKING, CONTRIBUTING TO AN APPEALING STREET FRONTAGE.  A
COMBINATION OF GRADING AND SCREEN TREES WILL HELP TO INTEGRATE THE PARKING
STRUCTURE INTO THE SURROUNDING TERRAIN AND MASK ANY VIEWS FROM THE SOUTH.  TO
PROMOTE PEDESTRIAN CIRCULATION, MULTIPLE CONNECTIONS HAVE BEEN PROVIDED
BETWEEN THE SITE AND THE STREET FRONTAGE, FOR EASY ACCESS TO THE PLANNED RETAIL
CENTER.

USAGE AREAS VARY IN TYPE AND SCALE, RANGING FROM A LARGE CAFÉ PATIO AND
AMPHITHEATER GATHERING SPACE TO OUTDOOR COLLABORATION SPACES FOR SMALL
GROUPS.   THE SITE PLAN TAKES ADVANTAGE OF SCENIC VIEWS BOTH WITHIN THE PROJECT
INTERIOR AND ALONG THE EDGES OF THE SITE.

GENERAL NOTES
A THOROUGH SOIL ANALYSIS BY A QUALIFIED AGRONOMIST WILL INFLUENCE FINAL PLANT
SELECTION, SOIL AMENDMENT, IRRIGATION SYSTEM DESIGN AND USE, AND FUTURE
MAINTENANCE PRACTICES.

ALL LANDSCAPE MAINTENANCE SHALL BE PROVIDED BY THE OWNER.  THE INITIAL MAINTENANCE
PERIOD WILL BE SUFFICIENT IN DURATION TO INSURE THAT ALL SPECIFICATIONS ARE MET.  THIS
INCLUDES REMOVAL OF NOXIOUS WEEDS, RESODDING OR PLANT REPLACEMENT WHERE
NECESSARY, INSECT AND DISEASE CONTROL, AND CONTINUED FERTILIZATION AS
RECOMMENDED BY THE AGRONOMIST.

ALL LANDSCAPE AND IRRIGATION SHALL CONFORM TO THE STANDARDS OF THE CITY-WIDE
LANDSCAPE REGULATIONS & LAND DEVELOPMENT MANUAL LANDSCAPE STANDARDS, PRECISE
PLAN, PACIFIC CORPORATE CENTER GUIDELINES P.I.O. NO. 88-0133.

PLANT MATERIALS HAVE BEEN SELECTED THAT ARE SUITABLE FOR THE CLIMATE, AND THAT
INTEGRATE WITH THE ARCHITECTURAL THEME.

LANDSCAPE DRAINS SHALL BE INSTALLED IN PLANTING AREAS AS NEEDED TO PREVENT
DRAINAGE ACROSS WALKWAYS AND PATIO SURFACE.

TREE ROOT BARRIERS SHALL BE INSTALLED WHERE TREES ARE PLACED WITHIN 5 FEET OF
PUBLIC IMPROVEMENTS.

PER MUNICIPAL CODE SECTION 142.0412-D:  BRUSH MANAGEMENT ACTIVITIES ARE PROHIBITED
WITHIN COASTAL SAGE SCRUB MARITIME SUCCULENT SCRUB, AND COASTAL SAGE-CHAPARRAL
HABITATS FROM MARCH 1 THROUGH AUGUST 15, EXCEPT WHERE DOCUMENTED TO THE
SATISFACTION OF THE CITY MANAGER THAT THE THINNING WOULD BE CONSISTENT WITH
CONDITIONS OF SPECIES COVERAGE DESCRIBED IN THE CITY OF SAN DIEGO'S MSCP SUBAREA
PLAN.

ALL REQUIRED PLANTING AREAS SHALL BE COVERED WITH MULCH TO A MINIMUM DEPTH OF 2
INCHES, EXCLUDING SLOPES REQUIRING REVEGETATION AND AREAS PLANTED WITH
GROUNDCOVER. ALL EXPOSED SOIL AREAS WITHOUT VEGETATION SHALL ALSO BE MULCHED TO
THIS MINIMUM DEPTH (LDC 142.0413(B)).

“ALL LANDSCAPE AND IRRIGATION SHALL CONFORM TO THE STANDARDS OF THE CITY-WIDE
LANDSCAPE REGULATIONS AND THE CITY OF SAN DIEGO LAND DEVELOPMENT MANUAL
LANDSCAPE STANDARDS AND ALL OTHER LANDSCAPE RELATED CITY AND REGIONAL
STANDARDS.”

MINIMUM TREES SEPARATION DISTANCES SHALL MEET THE FOLLOWING CRITERIA:
IMPROVEMENT / MINIMUM DISTANCE TO STREET TREE
TRAFFIC SIGNALS (STOP SIGNS) - 20 FEET
UNDERGROUND UTILITY LINES - 5 FEET (10' FOR SEWER)
ABOVE GROUND UTILITY STRUCTURES - 10 FEET
DRIVEWAY (ENTRIES) - 10 FEET
INTERSECTIONS (INTERSECTING CURB LINES OF TWO STREETS) - 25 FEET

DRIVEWAYS, UTILITIES, DRAINS, WATER AND SEWER LATERALS SHALL BE DESIGNED SO AS NOT
TO PROHIBIT THE PLACEMENT OF STREET TREES.

ALL GRADED, DISTURBED OR ERODED AREAS THAT WILL NOT BE PERMANENTLY PAVED OR
COVERED BY STRUCTURES SHALL BE PERMANENTLY REVEGETATED AND IRRIGATED AS SHOWN
IN TABLE 142-04F AND IN ACCORDANCE WITH THE STANDARDS IN THE LAND DEVELOPMENT
MANUAL (142.0411(A))

GRASSCRETE PAVING SHALL COMPLY WITH FIRE DEPARTMENT POLICY A-96-6, MODIFIED
ACCESS ROADWAYS.

BOLLARDS SHALL COMPLY WITH CITY OF SAN DIEGO STANDARD DRAWING M-16, DEMOUNTABLE
POST.

AS RECOMMENDED BY THE TORREY HIGHLANDS SUBAREA PLAN, THE IMPACT OF SITE
RETAINING WALLS WILL BE  REDUCED THROUGH THE USE OF LANDSCAPE.  THE VISUAL
APPEARANCE OF SITE RETAINING WALLS WILL BE SOFTENED BY INTEGRATING PLANT MATERIAL
ON / INTO THE WALL OR BY PLACING LARGER PLANT MATERIAL AT THE BASE OF LOW WALLS.

PRIOR TO INSTALLATION OF PLANT MATERIAL, OWNER SHALL ENSURE THAT ALL PLANTS ARE
FREE OF PESTS, WEEDS, OR DISEASES.  THIS INCLUDES BUT IS NOT LIMITED TO ARGENTINE
ANTS.  ANY PLANTS WITH PESTS, WEEDS, OR DISEASES SHALL BE DISCARDED AND SHALL NOT
BE INSTALLED ON SITE.

MAINTENANCE
“MAINTENANCE:  ALL REQUIRED LANDSCAPE AREAS SHALL BE MAINTAINED BY THE OWNER.
LANDSCAPE & IRRIGATION AREAS IN THE PUBLIC ROW SHALL BE MAINTAINED BY THE OWNER.
THE LANDSCAPE AREAS SHALL BE MAINTAINED FREE OF DEBRIS AND LITTER AND ALL PLANT
MATERIAL SHALL BE MAINTAINED IN A HEALTHY GROWING CONDITION. DISEASED OR DEAD
PLANT MATERIAL SHALL BE SATISFACTORILY TREATED OR REPLACED PER THE CONDITIONS OF
THE PERMIT.”

PLANT MATERIAL LEGEND

HERITAGE TREE
Character defining tree that brings the feeling of the chaparral natural surroundings into
the site interior while providing a large canopy of shade
20% 60" box size, 80% 36" box size [60" box = 100 points; 36" box = 50 points]

Quercus agrifolia (Coast Live Oak), 40' x 50'
Quercus  virginiana (Southern Live Oak), 40' x 60'
Platanus racemosa (California Sycamore), 50' x 35'

CANOPY TREE AT PROJECT PERIMETER
Formal trees arranged in an informal manner to allude to the site's natural character; also
provide screening of the parking lot from Camino Del Sur
36" box size [50 points each]

Arbutus 'Marina' (Marina Strawberry Tree), 30' x 30'
Lophostemon confertus (Brisbane Box), 30' x 25'
Koelreuteria bipinatta (Chinese Flame Tree), 35' x 35'

CANOPY TREE IN PROJECT INTERIOR
For shade and to establish a formal plane of vegetation that flanks the architecture
50%  24" box size, 50%  36" box size [24" box = 20 points; 36" box = 50 points]

Arbutus 'Marina' (Marina Strawberry Tree), 30' x 30'
Parkinsonia aculeata (Mexican Palo Verde), 20' x 20'

CANOPY TREE IN PARKING COURTS
For shade
48" box size [100 points each]

Arbutus 'Marina' (Marina Strawberry Tree), 30' x 30'
Pyrus calleryana (Bradford Pear), 30' x 20'
Koelreuteria bipinatta (Chinese Flame Tree), 35' x 35'

PERIMETER SCREEN TREE
To blend boundaries of site and the adjacent open space
75%  24" box size, 25%  36" box size [24" box = 20 points; 36" box = 50 points]

Quercus agrifolia (Coast Live Oak), 40' x 50'

STREET TREE
Trees along the public Right-of-Way
24" box size [20 points each]

Arbutus 'Marina' (Marina Strawberry Tree), 30' x 30'
Geijera parviflora (Australian Willow), 30' x 20'
Quercus agrifolia (Coast Live Oak), 50' x 50'

SMALL FLOWERING ACCENT TREE
Pedestrian scale accents
24" box size [20 points each]

Cercis canadensis 'Forest Pansy' (Redleaf Eastern Redbud), 25' x 25'
Lagerstroemia indica (Crape Myrtle), 20' x 20'
Tabebuia sp. (Trumpet Tree), 25' x 25'

BAMBOO GROVE
To soften architecture of parking structure
15 gallon size [10 pints each, in street yard only as bamboo is serving as a large screen]

Bambusa spp. (Timber Bamboo), 20-40' x 15

Plant sizes are indicated for general reference by height x width.

SPECIMEN GARDEN ACCENTS
50%  5 gallon size, 50% 15 gallon size

Aloe spp. (Tree Form), 6-15' x 5-8'
Dasylirion spp. (Mexican Grass Tree), 4' x 4'
Draceno draco (Dragon Tree), 12' x 15'
Euphorbia ingens (Candelabra Tree), up to 40'
Furcraea spp. (Green aloe), 4' x 6'

EVERGREEN SHRUBS IN PARKING COURTS
Plants from the Torrey Highlands Subarea Plan are underlined and are proposed for the “public face”
of the project.
100% 5 gallon size, average spacing 36" on center

Carissa m. 'Tuttle' (Natal Plum), 3-4' x 3-5'
Dietes bicolor (Yellow Butterfly Iris), 3' x 3'
Escallonia compacta (Dwarf Escallonia), 3' x 4'
Ilex vomitoria 'Nana' (Dwarf Yaupon Holly), 3' x 3'
Rhaphiolepis umbellatum 'Minor' (Dwarf Yeddo Hawthorn), 3' x 3'

PARKWAY SHRUBS
5 gallon size, planted at 30" on center (pruned to manageable size).

Callistemon viminalis 'Little John' (Dwarf Bottlebrush), 3' x 5'
Carissa macrocarpa 'Boxwood Beauty' (Boxwood Beauty Natal Plum), 2' x 2'
Dianella sp. dwarf hybrids (Flax Lily), 18" x 2' - for use in site visibility zones
Rhaphiolepis indica 'Ballerina' (Ballerina Indian Hawthorn), 3' x 4'

BIOFILTRATION BASIN PLANTINGS
25% flats & liners, average spacing 24"-36” o.c. / 75% hydroseed

*Agrostis spp. (Bentgrass), spreading
Carex spp. (Sedge), spreading
Chondropetalum tectorum (Small Cape Rush), 2-3' x 3-4'
*Festuca microstachys (Small Fescue), 0.5 x 1'
*Iva hayesiana (San Diego Marsh Elder), 2' x 3'
Juncus spp (California Gray Rush) 1' x 2'
*Hordeum brachyantherum ssp. californicum (California Barley), 1' x 1'
*Elymus (Leymus) triticoides (Beardless Wild Rye), 1'x1', spreading

*Indicates species allowed within Brush Management Zone 2

BRUSH MANAGEMENT ZONE 2 PLANTING
LOW, NATURALIZING PROSTRATE SHRUBS AND NATIVE GRASS:
Natives will be used and irrigated initially and separate from zone 1, according to hydrozones. Zone 2
is a transition between ornamental and natural.  No invasive plants will be used.  New planting occurs
within graded areas.

All remaining native plant material will be pruned and thinned per the Zone 2 requirements. Unless
shown planted otherwise, plant all of Zone 2 with an informal mixture of the following (plant layouts to
be reviewed by Landscape Architect in field):

80%  1 gallon size, average spacing 48" o.c.
Artemisia californica (California Sagebrush), 2' x 10'
Baccharis pilularis (Coyote Brush), spreading
Epilobium californica (California Fuchsia), 2' x 3'
Eriogonum fasciculatum (Flat-Top Buckwheat), 3' x 9'
Iva hayesiana (Poverty Weed), 4' x 9'

20%  plugs, average spacing 12" o.c.
Agrostis pallens (Seashore Bentgrass) and
Stipa pulchra (Purple Needlegrass) - in plugs

MHPA BUFFER PLANTINGS
To provide a seamless transition between the project plant palette and the natural vegetation within
the MHPA open space.

75%  1 gallon size, average spacing 72" o.c.
Agrostis pallens (Seashore Bentgrass)
Artemisia californica (California Sagebrush), 2' x 10'
Baccharis pilularis (Coyote Brush), spreading
Mimulus puniceus (Red Monkey Flower), 2' x 3'
Mimulus aurantiacus (Orange Monkey Flower), 2' x 3'
Epilobium californica (California Fuchsia), 2' x 3'
Eriogonum fasciculatum (Flat-Top Buckwheat), 3' x 9'
Heteromeles arbutifolia (Toyon), 10' x 12'
Iva hayesiana (Poverty Weed), 4' x 9'
Rhus integrifolia (Lemonadeberry), 8' x 12'

25% Hydroseed, per mix below:
SPECIES PURE LIVE SEED LBS/ACRE
MIMULUS AURANTIACUS 0.25
LOTUS SCOPARIUS 5.0
ERIOGONUM FASCICULATUM 1.0
ACMISPON GLABER 3.0
LUPINUS BICOLOR 2.0
ISOCOMA MENZIESII 0.25
CAMISSONIA CHEIRANTHIFOLIA 1.0
LASTHENIA CALIFORNICA 0.25
ERIOPHYLLUM CONFERTIFLORUM 1.0
ARTEMSIA CALIFORNICA 3.0
ENCELIA CALIFORNICA 4.0
TOTAL 20.75 LBS/ACRE

MHPA BUFFER PLANTINGS - WITHIN BRUSH MANAGEMENT ZONE 2
Buffer species within Zone 2 shall be limited to the following:

75%  1 gallon size, average spacing 48" o.c.
Agrostis pallens (Seashore Bentgrass)
Artemisia californica (California Sagebrush), 2' x 10'
Baccharis pilularis (Coyote Brush), spreading
Epilobium californica (California Fuchsia), 2' x 3'
Eriogonum fasciculatum (Flat-Top Buckwheat), 3' x 9'
Iva hayesiana (Poverty Weed), 4' x 9'

25%  plugs, average spacing 12" o.c.
Agrostis pallens (Native Seashore Bentgrass) and
Stipa pulchra (Purple Needle Grass) - in plugs

MHPA BUFFER PLANTINGS - WITHIN BIOFILTRATION BASINS
Species shall be limited to the following:

25% flats & liners, average spacing 24"-36” o.c. / 75% hydroseed
Agrostis pallens (Seashore Bentgrass)
Elymus (Leymus) triticoides (Beardless Wild Rye), 1'x1', spreading
Festuca microstachys (Small Fescue), 0.5 x 1'
Hordeum brachyantherum ssp. californicum (California Barley), 1' x 1'
Iva hayesiana (San Diego Marsh Elder), 2' x 3'

'ARROYO PATH' PLANTINGS
50%  5 gallon size, 50% 1 gallon size

Agrostis pallens (Seashore Bentgrass), spreading
Baccharis 'Centennial' (Centennial Coyote Brush), 3' x 4-5'
Dianella cultivars (Flax Lily), 2' x 2'
Eriogonum crocatum (Saffron Buckwheat), 2' x 3'
Festuca microstachys (Small Fescue), 0.5 x 1' spreading
Pennisetum messiacum (Red Bunny Tails Grass), 2' x 2'
Salvia clevelandii 'Winnifred Gilman' (Blue Sage), 5' x 5'

INTERIOR GARDEN SHRUBS AND GROUNDCOVER
20% 5 gallon/60% 1 gallon at 42" on center, 20% seed or flatted groundcover at 18" o. c.

Aloe spp. (Aloe), 2' x 3'
Agave spp. (Agave), 2' x 4'
Bougainvillea 'Rosenka' (Rosenka Bougainvillea), 3' x 6-8'
Carissa m. cultivars (Natal Plum), 3-4' x 3-5'
Chondropetalum tectorum (Cape Rush), 4' x 6'
Diosma pulchra (Pink Breath Of Heaven), 5' x 6'
Escallonia spp. (Escallonia), 3-6' x 3-6'
Euphorbia milii 'Jerry's Choice' (Crown-of-Thorns), 4' x 2'
Fatsia japonica (Japanese Aralia), 15' x 10'
Festuca microstachys (Small Fescue), 0.5 x 1'
Lantana cultivars (Lantana), 2-4' x 4-8'
Macfadyena unguis-cacti (Catclaw Vine), vine
Miscanthus tranmorrissonensis  (Evergreen Maiden Grass), 5' x 5'
Muhlenbergia dubia (Pine Muhly Grass), 3' x 3'
Pittosporum sp. and cultivars (Pittosporum), 4-10' x 4-10'
Pittosporum tenuifolium 'Golf Ball' (Golf Ball Kohuhu), 3' x 3'
Phormium tenax cultivars (New Zealand Flax), size varies
Rhaphiolepis umbellatum 'Minor' (Dwarf Yeddo Hawthorn), 4' x 3'
Senecio mandraliscae (Kleinia), 2' x 2'
Sesleria autumnalis (Autumn Moor Grass), 2.5' x 2.5'
Strelitzia reginae (Bird of Paradise), 4' x 4'
Trachelospermum jasminoides (Star Jasmine), 2' x 4'
Westringia cultivars (Coast Rosemary), 4' x 8'

EVERGREEN SHRUBS FOR HEDGES AT PARKING
Plants from the Torrey Highlands Subarea Plan are underlined and are proposed for the “public face”
of the project.  Other plants augment this list due to water conservation needs and a desire to not
utilize invasives.
5 gallon size, planted at 36" on center (pruned to manageable size)

Callistemon viminalis 'Little John (Dwarf Bottlebrush), 3' x 5'
Ligustrum 'Texanum' (Texas Privet), 8' x 6'
Lophomyrtus x ralphii 'Red Dragon' (Red Dragon New Zealand Myrtle), 6' x 3'
Pittosporum tobira 'Variegata' (Variegated Mock Orange), 5' x 8'
Rhaphiolepis umbellata 'Minor' (Dwarf Yeddo Hawthorn), 4' x 3'
Westringia fruticosa 'Blue Gem', (Coast Rosemary), 4' x 4'

TURF GRASS
Provided only at amphitheater area to accommodate group gatherings and events.
Turf amounts to about 4% of total landscape area on site.

Paspalum vaginatum (Seashore paspalum) sod

(12) IN TOTAL

(9) IN TOTAL

(12) IN TOTAL

(33) IN TOTAL

(42) IN TOTAL

(24) IN TOTAL

(22) IN TOTAL

(71) IN TOTAL
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BRUSH MANAGEMENT PLAN

BRUSH MANAGEMENT ZONE WIDTH REDUCTION DISCUSSION

THE WIDTH OF ZONE 2 HAS BEEN REDUCED IN AREAS WHERE ZONE 1 (PERMANENTLY
IRRIGATED LANDSCAPE) HAS BEEN INCREASED.  PER SECTION 142.0412 AND TABLE 142.14H,
"THE ZONE TWO WIDTH MAY BE DECREASED BY 11

2  FEET FOR EACH 1 FOOT OF INCREASE IN
ZONE ONE WIDTH."

AS PER CODE REQUIREMENTS, THE COMBINED WIDTH OF ZONES 1 AND 2 NEVER EXCEEDS
100 FEET.

REFER TO ARCHITECTURAL PLANS FOR INFORMATION REGARDING THE FIRE-RATING OF THE
PLANNED "PARKING STRUCTURE."

*SEE SHEET L1.2 FOR FULL PLANT LEGEND

ZONE 1 PLANT MATERIAL LEGEND

*SEE SHEET L1.2 FOR FULL PLANT LEGEND

ALL SALVAGEABLE PLANT MATERIAL BEYOND THE LIMIT OF GRADING WILL BE PRESERVED
AND MAINTAINED PER ZONE 2 REQUIREMENTS.

ZONE 2 PLANT MATERIAL LEGEND











































































APPENDIX U 
Vernal Pool Hydrology Analysis 

  









APPENDIX V 
Brush Management Notes 
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