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Acronyms 

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

Project Name: 
Permit Application 

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

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

Engineer of Work's Signature 

Print Name 

C ompany 

Date 

Engineer’s Stamp 

PE# Expiration Date 
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Submittal Record

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

Submittal 
Number Date Project Status Changes 

1 

Preliminary 
Design/Planning/CEQA 

Final Design 

Initial Submittal 

2 

Preliminary 
Design/Planning/CEQA 

Final Design 

3 

Preliminary 
Design/Planning/CEQA 

Final Design 

4 

Preliminary 
Design/Planning/CEQA 

Final Design 
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9/25/2020
✔

11/20/2020
✔

Second Submittal

2/16/2021
✔

Third Submittal

4/27/2021
✔

Fourth Submittal
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Project Vicinity Map 

Project Name: 
Permit Application 
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City of San Diego Form DS-560 
Storm Water Requirements Applicability 

Checklist
Attach DS-560 form. 
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   Printed on recycled paper. Visit our web site at www.sandiego.gov/development-services. 
Upon request, this information is available in alternative formats for persons with disabilities.

DS-560 (1 -1 ) 

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

Storm Water Requirements  
Applicability Checklist

FORM

DS-560

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

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

PART A: Determine Construction Phase Storm Water Requirements. 
1. Is the project subject to California’s statewide General NPDES permit for Storm Water Discharges Associated

with Construction Activities, also known as the State Construction General Permit (CGP)? (Typically projects with
land disturbance greater than or equal to 1 acre.)

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

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

Yes; WPCP required, skip questions 3-4 No; next question
3. Does the project propose routine maintenance to maintain original line and grade, hydraulic capacity, or origi-

nal purpose of the facility? (Projects such as pipeline/utility replacement)

Yes; WPCP required, skip question 4 No; next question
4. Does the project only include the following Permit types listed below?

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

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

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

Yes; no document required

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

If you checked “Yes” for question 1,
a SWPPP is REQUIRED.  Continue to PART B

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

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

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

Project Address: Project Number:East end of Paseo Montril, San Diego, CA 92129 658273I 
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 PART B: Determine Construction Site Priority  
This prioritization must be completed within this form, noted on the plans, and included in the SWPPP or WPCP. 
The city reserves the right to adjust the priority of projects both before and after construction.  Construction 
projects are assigned an inspection frequency based on if the project has a “high threat to water quality.”  The 
City has aligned the local definition of “high threat to water quality” to the risk determination approach of the 
State Construction General Permit (CGP). The CGP determines risk level based on project specific sediment risk 
and receiving water risk.  Additional inspection is required for projects within the Areas of Special Biological Sig-
nificance (ASBS) watershed.  NOTE: The construction priority does NOT change construction BMP requirements 
that apply to projects; rather, it determines the frequency of inspections that will be conducted by city staff.

Complete PART B and continued to Section 2 

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

2. High Priority

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

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

3. Medium Priority 
    

a. Projects that are not located in an ASBS watershed or designated as a High priority site.
b. Projects that qualify as Risk Level 1 or LUP Type 1 per the CGP and not located in an ASBS

watershed.
c. WPCP projects (>5,000sf of ground disturbance) located within the Los Penasquitos

watershed management area.

4. Low Priority  
a. Projects not subject to a Medium or High site priority designation and are not located in an ASBS

watershed.

SECTION 2.  Permanent Storm Water BMP Requirements. 

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

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

If “yes” is checked for any number in Part C, proceed to Part F and check “Not Subject to Perma-
nent Storm Water BMP Requirements”. 

If “no” is checked for all of the numbers in Part C continue to Part D.

1. Does the project only include interior remodels and/or is the project entirely within an
existing enclosed structure and does not have the potential to contact storm water? Yes    No

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

3. Does the project fall under routine maintenance? Examples include, but are not limited to:
roof or exterior structure surface replacement, resurfacing or reconfiguring surface parking
lots or existing roadways without expanding the impervious footprint, and routine
replacement of damaged pavement (grinding, overlay, and pothole repair). Yes    No

□ 

□ 
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City of San Diego • Development Services • Storm Water Requirements Applicability Checklist       

PART D: PDP Exempt Requirements. 

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

If “yes” was checked for any questions in Part D, continue to Part F and check the box labeled 
“PDP Exempt.”

If “no” was checked for all questions in Part D, continue to Part E.
1. Does the project ONLY include new or retrofit sidewalks, bicycle lanes, or trails that: 

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

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

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

Yes; PDP exempt requirements apply No; next question

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

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

 PART E:  Determine if Project is a Priority Development Project (PDP). 
Projects that match one of the definitions below are subject to additional requirements including preparation of 
a Storm Water Quality Management Plan (SWQMP).

If “yes” is checked for any number in PART E, continue to PART F and check the box labeled “Pri-
ority Development Project”.

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

1. New Development that creates 10,000 square feet or more of impervious surfaces
collectively over the project site.  This includes commercial, industrial, residential,
mixed-use, and public development projects on public or private land. Yes    No

2. Redevelopment project that creates and/or replaces 5,000 square feet or more of
impervious surfaces on an existing site of 10,000 square feet or more of impervious
surfaces.  This includes commercial, industrial, residential, mixed-use, and public
development projects on public or private land. Yes    No

3. New development or redevelopment of a restaurant.  Facilities that sell prepared foods
and drinks for consumption, including stationary lunch counters and refreshment stands selling
prepared foods and drinks for immediate consumption (SIC 5812), and where the land
development creates and/or replace 5,000 square feet or more of impervious surface. Yes    No

4. New development or redevelopment on a hillside.  The project creates and/or replaces
5,000 square feet or more of impervious surface (collectively over the project site) and where
the development will grade on any natural slope that is twenty-five percent or greater. Yes    No

5. New development or redevelopment of a parking lot that creates and/or replaces
5,000 square feet or more of impervious surface (collectively over the project site). Yes    No

6. New development or redevelopment of streets, roads, highways, freeways, and
driveways.  The project creates and/or replaces 5,000 square feet or more of impervious
surface (collectively over the project site). Yes    No

□ ~ 
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Page 4 of 4        City of San Diego • Development Services • Storm Water Requirements Applicability Checklist

7. New development or redevelopment discharging directly to an Environmentally
Sensitive Area.  The project creates and/or replaces 2,500 square feet of impervious surface
(collectively over project site), and discharges directly to an Environmentally Sensitive
Area (ESA). “Discharging directly to” includes flow that is conveyed overland a distance of 200
feet or less from the project to the ESA, or conveyed in a pipe or open channel any distance
as an isolated flow from the project to the ESA (i.e. not commingled with flows from adjacent
lands). Yes    No

8. New development or redevelopment projects of a retail gasoline outlet (RGO) that
create and/or replaces 5,000 square feet of impervious surface.  The development
project meets the following criteria: (a) 5,000 square feet or more or  (b) has a projected
Average Daily Traffic  (ADT) of 100 or more vehicles per day. Yes    No

9. New development or redevelopment projects of an automotive repair shops that
creates and/or replaces 5,000 square feet or more of impervious surfaces.  Development
projects categorized in any one of Standard Industrial Classification (SIC) codes 5013, 5014,
5541, 7532-7534, or 7536-7539. Yes    No

10. Other Pollutant Generating Project.  The project is not covered in the categories above,
results in the disturbance of one or more acres of land and is expected to generate pollutants
post construction, such as fertilizers and pesticides.  This does not include projects creating
less than 5,000 sf of impervious surface and where added landscaping does not require regular
use of pesticides and fertilizers, such as slope stabilization using native plants.  Calculation of
the square footage of impervious surface need not include linear pathways that are for infrequent
vehicle use, such as emergency maintenance access or bicycle pedestrian use, if they are built
with pervious surfaces of if they sheet flow to surrounding pervious surfaces.    Yes    No

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

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

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

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

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

Name of Owner or Agent  (Please Print) Title 

Signature Date

Wayne W. Chang (Agent) Principal

04/27/2021
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AApplicability of Permanent, Post--CConstruction  
SStorm Water BMP Requirements 

FForm I-1 

Project Identification  
Project Name: 
Permit Application Number: Date: 

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

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

Step  Answer  Progression  
Step 1: Is the project a "development 
project"? See Section 1.3 of the manual 
(Part 1 of Storm Water Standards)  for 
guidance. 

� Yes Go to SStep 2. 

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

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

Step 2: Is the project a Standard Project, PDP, or 
PDP Exempt? 
To answer this item, see Section 1.4 of the 
manual in its entirety for guidance AND 
complete Form DS-560, Storm Water 
Requirements Applicability Checklist.

� Standard 
Project 

Stop. Standard Project 
requirements apply 

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

Exempt 

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

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

9     The City of San Diego | Storm Water Standards
       Form I-1 |  January 2018 Edition
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N/A

✔
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FForm I--11 Page 2 of 2  
SStep  AAnswer  PProgression  

SStep 3. Is the project subject to earlier PDP 
requirements due to a prior lawful approval? 
See Section 1.10 of the manual (Part 1 of 
Storm Water Standards) for guidance.  

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

� No BMP Design Manual PDP 
requirements apply. Go to SStep 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 manual (Part 1 of 
Storm Water Standards) for guidance.  

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

� No SStop. 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 manual (Part 1 of 
Storm Water Standards) 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: 
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HMP Exemption Exhibit
Attach a HMP Exemption Exhibit that shows direct storm water runoff discharge from the 

project site to HMP exempt area.  Include project area, applicable underground storm drain line 
and/or concrete lined channels, outfall information and exempt waterbody. 

Reference applicable drawing number(s). 
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SSite Information Checklist 
FFor PDPs  

FForm I-3B 

Project Summary Information  
Project Name 

Project Address 

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

Permit Application Number 

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

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

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

________ Acres   (____________ Square Feet) 

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

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

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

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

________ % 

13     The City of San Diego | Storm Water Standards
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Paseo Montril VTM

East end of Paseo Montril 
San Diego, CA  92129

315-020-55

658273

Rancho Santa Fe Hydrologic Subarea (905.11)

12.78 556,697

3.26 142,134

1.87 81,586

1.39 60,548

> 100

✔
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FForm I--33B Page 2 of 11  
DDescription of Existing Site Condition and DDrainage Patterns  

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

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

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

The site contains an undeveloped natural hillside that is moderately to steeply 
sloping.

✔

The existing land cover contains an earthen surface supporting naturally occuring 
vegetation (grasses and brush).

✔

✔

✔

The site is on a natural hillside. There is a hillside ravine located within the site that conveys 
storm runoff, but it is northeast of the project footprint, so is not impacted by development.
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□ 
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FForm I--33B Page 3 of 11  
DDescription 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.

DDescriptions/Additional Information  

15     The City of San Diego | Storm Water Standards              
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1.  The existing site has not been disturbed, so the existing drainage conveyance is 
natural. The existing drainage within the project footprint occurs as sheet flow in a 
southerly to southeasterly direction over the moderate to steeply sloping natural 
hillside.  
 
2.  There is an existing residential development north of the site, but its storm runoff 
is directed away from the site. A small portion of the hillside area containing the site 
extends off-site to the north. The off-site tributary runoff will be directed around the 
site. 
 
3.  There are no existing drainage improvements within the project footprint. The 
development is proposed on an undeveloped natural hillside. The natural hillside 
slopes downwards in a southerly to southeasterly direction towards Interstate 15. 
Existing Caltrans drainage facilities capture and convey the hillside runoff away from 
the site along Interstate 15. 
 
4. The drainage report in Attachment 5 shows that the overall drainage area within 
the project footprint covers 3.20 acres.  Under existing conditions, the 100-year flow 
from this area will either be conveyed to Paseo Montril or one of two Caltrans inlets 
along Interstate 15.
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DDescription of Proposed Site Development and Drainage Patterns  

Project Description / Proposed Land Use and/or Activities: 

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

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

Does the project include grading and changes to site topography? 
� Yes 
� No 
Description / Additional Information: 
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The project proposes multi-family residential development with 55 units in five 
buildings. The project will include access drives, parking, and landscaping. The 
project is disturbing approximately 24 percent of the site. 

 
The primary impervious features will include the five multi-family residential 
buildings, access drives, parking, walkways, and hardscape. 

The pervious features include proposed landscaping within the development area, 
as well as the adjacent natural hillsides that will remain undisturbed.

✔

The existing site is a moderately to steeply sloping hillside, so grading will be 
required to accommodate the proposed development.

□ 
□ 
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Does the project include changes to site drainage (e.g., installation of new storm water conveyance 
systems)? 
� Yes 
� No 

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

Description / Additional Information: 
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✔

The project will include a private on-site drainage system (storm drain pipes, inlets, 
ditches, and drive aisles) to capture and convey the proposed condition runoff. The 
runoff will be directed to one of two Bio Clean Modular Wetlands System Linear 
BMPs for pollutant control each with a connected vault for flow control. Storm 
runoff from the BMPs will be directed in a proposed storm drain west along Paseo 
Montril. The proposed storm drain will connect to an existing storm drain at the 
intersection of Paseo Montril and Rancho Penasquitos Boulevard.     
 
The overall drainage area encompassing the development area covers 3.20 acres. 
The development will mitigate its 100-year flow increase, as needed, with detention.

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

Description/Additional Information: 
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✔

✔

✔

✔

✔

✔

✔

✔

The project will have a private on-site drainage system to convey flow to the 
pollutant and flow control BMPs. Pest control will be used for indoor and outdoor 
areas, as needed. Refuse storage will be in designated areas. Fire sprinklers will be 
installed in the residential buildings per code. The development will generate 
miscellaneous drain and wash water.

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
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IIdentification and Narrative of Receiving Water  

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

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

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

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

Summarize information regarding the proximity of the permanent, post-construction storm water 
BMPs to the City’s Multi-Habitat Planning Area and environmentally sensitive lands 
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Under pre-project conditions, storm runoff from the site either flows onto Paseo Montril or 
enters an existing Caltrans drainage system located south to southeast from the site. The 
drainage system continues along Interstate 15 and ultimately outlets into Los Penasquitos Creek 
approximately 0.5 miles south of the site. The Paseo Montril runoff also enters Los Penasquitos 
Creek. Los Penasquitos Creek continues approximately 9 miles west to Los Penasquitos Lagoon 
and the Pacific Ocean. Under post-project conditions, the runoff will be directed in a storm drain 
or on the street to an existing storm drain at the intersection of Paseo Montril and Rancho 
Penasquitos Blvd.

The existing beneficial uses from the 2011 "Water Quality Control Plan for the San Diego 
Basin" (Penasquitos Hydrologic Unit 906.00, Poway Hydrologic Area 906.20) for inland 
surface waters include AGR, REC1, REC2, WARM, and WILD. The potential beneficial uses 
for inland surface waters include IND. The groundwater beneficial uses include MUN and 
AGR. The potential groundwater beneficial uses include IND.

 
There are no ASBS receiving waters downstream of the project.

The storm drain that will convey the project's storm runoff away from the site 
discharges directly into Los Penasquitos Creek approximately 0.5 miles south of the 
site.

There are no MHPA or enviromentally sensitive lands impacted by the project.

Paseo Montril VTM
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IIdentification 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: 

3303(d) Impaired Water Body 
(Refer to Appendix K) 

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

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

Chapter 1)  

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

Pollutant 
Not Applicable to the 

Project Site  
Anticipated from the 

Project Site  
Also a Receiving Water 
Pollutant of Concern  

Sediment 

Nutrients 
Heavy Metals 

Organic Compounds 

Trash & Debris 
Oxygen Demanding 

Substances 

Oil & Grease 

Bacteria & Viruses 

Pesticides 
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Los Penasquitos Creek Enterococcus, fecal coliform, Per 2010 303(d), TMDLs are
selenium, total dissolved solids, required, but not completed.
total nitrogen as N, and toxicity. Highest priority WQ conditions 

Los Penasquitos Lagoon Sedimentation/siltation are hydromodificaiton, siltation/

sedimentation, freshwater discharges,

and indicator bacteria.       

✔ ✔

✔ ✔

✔

✔

✔

✔

✔

✔

✔

□ □ □ 
□ □ □ 

□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
□ □ □ 
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HHydromodification Management Requirements  

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

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

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

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

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

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

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

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

N/A

✔

The site is not identified as containing critical coarse sediment yield areas on the San 
Diego County Regional Watershed Management Area Analysis (WMAA). 

□ 
□ 

□ 

□ 

□ 
□ 
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FFlow Control for Post--PProject Runoff*  

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

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

Discussion / Additional Information: (optional) 
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The majority of the storm runoff from the development area enters one of two 
Modular Wetlands System Linear for pollutant control and connected vaults for flow 
control. The BMP flows are conveyed away from the site west along Paseo Montril in 
a proposed storm drain to an existing public storm drain at the intersection of 
Paseo Montril and Rancho Penasquitos Boulevard. The storm drain outlets to Los 
Penasquitos Creek approximately 0.5 miles south of the site. The outlet into Los 
Penasquitos Creek is the POC for the site and is labeled POC 1. 
 
Some of the proposed slopes along the project perimeter will be self-mitigating.

✔

N/A

N/A

□ 
□ 
□ 
□ 



FForm I--33B Page 11 of 11  
OOther 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. 

OOptional 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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N/A

N/A



SSource Control BMP Checklist 
ffor PDPs  

FForm I-4B 

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

Answer each category below pursuant to the following. 
"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.

Sourcce Control Requirement Applied?  
4.2.1 Prevention of Illicit Discharges into the MS4 Yes No N/A
Discussion / justification if 4.2.1 not implemented: 

4.2.2 Storm Drain Stenciling or Signage Yes No N/A
Discussion / justification if 4.2.2 not implemented: 

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

Yes No N/A

Discussion / justification if 4.2.3 not implemented: 

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

Yes No N/A

Discussion / justification if 4.2.4 not implemented: 

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

Yes No N/A

Discussion / justification if 4.2.5 not implemented: 
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✔

N/A

✔

N/A

N/A

✔

N/A

✔

✔

N/A

Paseo Montril VTM

□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 
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SSource Control Requirement  AApplied?  

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

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

Discussion / justification if 4.2.6 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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✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

N/A

Paseo Montril VTM

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



SSite Design BMP Checklist  
ffor PDPs  

FForm I-5B 

Site Design BMPs  
All development projects must implement site design BMPs 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?  

4.3.1 Maintain Natural Drainage Pathways and Hydrologic Features Yes No N/A
Discussion / justification if 4.3.1 not implemented: 

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

Yes No

1-2 Are trees implemented? If yes, are they shown on the site
map? 

Yes No

1-3 Implemented trees meet the design criteria in 4.3.1 Fact
Sheet (e.g. soil volume, maximum credit, etc.)? 

Yes No

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

Yes No

4.3.2 Have natural areas, soils and vegetation been conserved? Yes No N/A
Discussion / justification if 4.3.2 not implemented: 

N/A

N/A

N/A

N/A
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✔

N/A. 

✔

✔

✔

✔

✔

A Modular Wetlands System Linear will treat the project runoff, so street trees are not used and are 
not applicable. Trees will be used for landscaping, but water quality credit is not taken for the trees, 
i.e., they will not be "street trees."  The majority of the site (approximately 76%) will remain in its 
natural, undisturbed state.

□ □ □ 

□ □ □ 
□ □ □ 

□ □ □ 
□ □ □ 

□ □ □ 
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SSite Design Requirement  AApplied?  

4.3.3 Minimize Impervious Area Yes No N/A
Discussion / justification if 4.3.3 not implemented: 

4.3.4 Minimize Soil Compaction Yes No N/A
Discussion / justification if 4.3.4 not implemented: 

4.3.5 Impervious Area Dispersion Yes No N/A
Discussion / justification if 4.3.5 not implemented: 

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

Yes No

5-2 Does the pervious area satisfy the design criteria in 4.3.5 Fact
Sheet in Appendix E (e.g. maximum slope, minimum length, 
etc.) 

Yes No

5-3 Is impervious area dispersion credit volume calculated using
Appendix B.2.1.1 and 4.3.5 Fact Sheet in Appendix E? 

Yes No

N/A

N/A

N/A
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✔

N/A

✔

N/A

✔

N/A

✔

✔

✔

□ □ □ 

□ □ □ 

□ □ □ 
□ □ □ 

□ □ □ 
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SSite Design Requirement  AApplied?  

4.3.6 Runoff Collection Yes No N/A
Discussion / justification if 4.3.6 not implemented: 

6a-1 Are green roofs implemented in accordance with design 
criteria in 4.3.6A Fact Sheet? If yes, are they shown on 
the site map? 

Yes No

6a-2 Is the green roof credit volume calculated using Appendix 
B.2.1.2 and 4.3.6A Fact Sheet in Appendix E?

Yes No

6b-1 Are permeable pavements implemented in accordance with 
design criteria in 4.3.6B Fact Sheet? If yes, are they shown 
on the site map? 

Yes No

6b-2 Is the permeable pavement credit volume calculated 
using Appendix B.2.1.3 and 4.3.6B Fact Sheet in Appendix 
E? 

Yes No

4.3.7 Landscaping with Native or Drought Tolerant Species Yes No N/A
Discussion / justification if 4.3.7 not implemented: 

4.3.8 Harvest and Use Precipitation Yes No N/A
Discussion / justification if 4.3.8 not implemented: 

8-1 Are rain barrels implemented in accordance with design
criteria in 4.3.8 Fact Sheet? If yes, are they shown on the 
site map? 

Yes No

8-2 Is the rain barrel credit volume calculated using Appendix
B.2.2.2 and 4.3.8 Fact Sheet in Appendix E?

Yes No

N/A

N/A

N/A

N/A

N/A

N/A
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A Modular Wetland System Linear and vault will provide pollutant and flow control, respectively, so 
green roofs and permeable pavement are not proposed or required.

✔

✔

✔

✔

✔

✔

N/A

Harvest and use is considered to be infeasible per Form I-7 from the City "Storm Water Standards, 
Part 1: BMP Design Manual - Appendices." The harvest and use assessment is included in Attachment 
1c.

✔

✔

✔

□ □ □ 

□ □ □ 
□ □ □ 

□ □ □ 
□ □ □ 

□ □ □ 

□ □ □ 

□ □ □ 
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Insert Site Map with all site design BMPs identified: 
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See Attachment 1a and 4 for plan sheets showing BMPs.

Paseo Montril VTM
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PPDP Structural BMPs  

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

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

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

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

(Continue on page 2 as necessary.) 

30     The City of San Diego | Storm Water Standards
Form I-6 |  January 2018 Edition

Paseo Montril VTM

The project must meet pollutant control requirements. The City of San Diego's 
October 2018 "Storm Water Standards" outline steps in selecting structural BMPs. 
Harvest and use is considered first. Per Attachment 1c, harvest and use is not feasible 
for the project.  
 
Infiltration is considered next and is infeasible based on a determination by the 
project's geotechnical engineer, Geocon, Inc. The bedrock soils have low infiltration 
rates, and infiltration is not feasible due to the fill and retaining walls. 
 
Biofiltration is the third BMP in the hierarchy. The project adopts this BMP with two 
Modular Wetlands System Linear and connected vaults. The MWS Linear (along with 
dispersion) shall be in accordance with current pollutant control requirements per 
the 2018 "Storm Water Standards."  The vaults will be sized per the BMP Sizing 
Spreadsheet. Storm runoff from these BMPs will be conveyed to an existing public 
storm drain at the intersection of Paseo Montril and Rancho Penasquitos Boulevard.
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Structural BBMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

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

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

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

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

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

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

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

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 
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1 2

 BMP A - Modular Wetlands System Linear
5 and 6

✔

TBD during final engineering

Homeowner's Association

Homeowner's Association

Developer initially, then HOA.

✔

□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 
□ 

□ 
□ 
□ 
□ 
□ 

SDJ 
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Structural BMP ID No. 

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

2 2

 BMP A - Modular Wetlands System Linear
5 and 6

Modular Wetlands System Linear, BMP A, will provide pollutant control for the 
northerly project runoff. Dispersion will be provided within the site in conjunction 
with the MWS Linear.



FForm I-6 Page  of (Copy as many as needed) 
Structural BBMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

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

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

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

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

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

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

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

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 

34     The City of San Diego | Storm Water Standards              
          Form I-6 |  January 2018 Edition 

Paseo Montril

 BMP B - Vault
5 and 6

TBD during final engineering

Homeowner's Association

Homeowner's Association

Developer initially, then HOA after 
development

✔

✔

□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 
□ 

□ 
□ 
□ 
□ 
□ 
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Structural BMP ID No. 

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

35     The City of San Diego | Storm Water Standards              
          Form I-6 |  January 2018 Edition 

Paseo Montril

 BMP B - Vault
5 and 6

The BMP B vault will provide flow control for the northerly project runoff.

SD]J 



FForm I-6 Page  of (Copy as many as needed) 
Structural BBMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

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

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

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

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

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

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

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

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 

34     The City of San Diego | Storm Water Standards              
          Form I-6 |  January 2018 Edition 

Paseo Montril

 BMP C - Modular Wetlands System Linear
5 and 6

TBD during final engineering

Homeowner's Association

Homeowner's Association

Developer initially, then HOA after 
development

✔

✔

□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 
□ 

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

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

35     The City of San Diego | Storm Water Standards              
          Form I-6 |  January 2018 Edition 

Paseo Montril

 BMP C - Modular Wetlands System Linear
5 and 6

Modular Wetlands System Linear, BMP C, will provide pollutant control for the 
southerly project runoff. Dispersion will be provided within the site in conjunction 
with the MWS Linear.

SD]J 



FForm I-6 Page  of (Copy as many as needed) 
Structural BBMP Summary Information 

Structural BMP ID No. 

Construction Plan Sheet No. 

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

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

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

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

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

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

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

Who will be the final owner of this BMP? 

Who will maintain this BMP into perpetuity? 

What is the funding mechanism for 
maintenance? 
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          Form I-6 |  January 2018 Edition 

Paseo Montril

 BMP D - Vault
5 and 6

TBD during final engineering

Homeowner's Association

Homeowner's Association

Developer initially, then HOA after 
development

✔

✔

□ 
□ 
□ 
□ 
□ 
□ 
□ 

□ 

□ 

□ 
□ 

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

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

35     The City of San Diego | Storm Water Standards              
          Form I-6 |  January 2018 Edition 

Paseo Montril

 BMP D - Vault
5 and 6

The BMP D vault will provide flow control for the southerly project runoff.

SD]J 
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Attachment 1 
Backup For PDP Pollutant 

Control BMP  

This is the cover sheet for Attachment 1. 
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DMA Exhibit (Required) See 

DMA Exhibit Checklist. 

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

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

Included on DMA Exhibit in 
Attachment 1a 

Included as Attachment 1b, 
separate from DMA Exhibit 

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

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

Included 

Not included because the 
entire project will use 
infiltration BMPs 

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

No Infiltration Condition:
o Infiltration Feasibility Condition

Letter

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

Partial Infiltration Condition:
o Infiltration Feasibility Condition

Letter

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

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

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

Included 

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

Pollutant Control BMP Design 
Worksheets / Calculations (Required) 

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

Included 

Included 

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

Project Name:

x
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✔

✔

✔

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

The DMA Exhibit must identify: 

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

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

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

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

Structural BMPs (identify location, type of BMP, size/detail, and include cross- 
section) 
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Project Name: Paseo Montril VTM

✔

✔

✔
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✔

✔

✔
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◊
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X
X

X
X

X
X

X
X

X
X

X
X

X X X X

LEGEND: 

- - TOTAL DISTURBED AREA (3.26 AC) 

DRAINAGE BASIN 

PROPOSED DRAINAGE FACILITY 

PROPOSED VAULT 

PROPOSED MWS-L-8-20 (DMA 1) & MWS-L-4-13 (DMA 2) 

1.95 AC DRAINAGE BASIN AREA 

PROPOSED ROOFS 
~-~ 

PROPOSED PAVEMENT .___ _ ____, 

PROPOSED LANDSCAPING 

1" = 50' 

~ 
0 50 

NOTES: 
THE UNDERLYING HYDROLOGIC SOIL GROUP IS D. 
GROUNDWATER IS EXPECTED TO BE AT LEAST 
20' DEEP. THERE ARE NO EXISTING ON-SITE 
CCSYAs OR IMPERVIOUS AREAS. POC 1 IS AT 
THE OUTLET OF THE PUBLIC STORM DRAIN TO 
LOS PENASQUITOS CREEK. 

~~PROPOSED SELF-MITIGATING AREA ATTACHMENT 1A AND 2A 
OMA AND HYDROMODIFICA TION MANAGEMENT EXHIBIT 





SITE SPECIFIC DATA 
PROJECT NUMBER ----

PROJECT NAME ----

PROJECT LOCATION ----

TREATMENT REQUIRED 

VOLUME BASED {CF} FLOW BASED {CFS} 

PEAK BYPASS REQUIRED {CFS} - IF APPLICABLE 

PIPE DATA I.£ MATERIAL DIAMETER 

INLET PIPE ---- N/K 1r 

OUTLET PIPE ---- N/K 12" 

PRETREATMENT BIOFILTRATION DISCHARGE 

RIM ELEVATION ###### ###### ###### 
SURFACE LOAD PEDESTRIAN PEDESTRIAN PEDESTRIAN 

FRAME & COVER JEA ¢30" JEA JO" X 48" ¢30" 

WETLANDMEDIA VOLUME (CY) 8.93 

ORIFICE SIZE {DIA. INCHES) 5 EA ¢1.34" 
NOTES: 

INSTALLATION NOTES 

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND 
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND 

WETLANDMEDIA BED PATENTED PERIMETER C/L 
VOID AREA VERTICAL UNDERDRAIN MANIFOLD 

I -------------------------------------------
INLET PIPE 
SEE NOTES 

PLAN VIEW 

C/L 

OUTLET PIPE 
SEE NOTES 

APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE TREATMENT HGL 1 ---------------~------ FLOW 
CONTROL 

RISER 

MANUFACTURERS' SPECIFICATIONS, UNLESS OTHERWISE STATED IN 
MANUFACTURER's CONTRACT. 

2. UNIT MUST BE INSTALLED ON LEVEL BAS£ MANUFACTURER 
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY 
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING IE IN 
PROJECT ENGINEER's RECOMMENDED BASE SPECIFICATIONS. 

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING 
PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF 

0 

e::::::::.:..:::r.::::::;;::;;:~~ ±.:::::t~ ~::z=::i!~ ~ ~~=~i:i:±If.:::;::s:;;:~~ Jlj ___________ --t::::::1!1,__/i=-f""70UT:--= 

CONCRETE {PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF ~ r-
OUTFLOW PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. 5• • 20'-o• • 5• 
ALL PIPES SHALL BE SEALED WATERTIGHT PER MANUFACTURER'S i---... _ --------------21'-o•---------------i-. 
STANDARD CONNECTION DETAIL. 

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL PIPES, RISERS, 
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND 
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE 

6. VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH 
VEGETATION MUST HAVE DRIP OR SPRAY IRRIGATION SUPPLIED AND 
INSTALLED BY OTHERS. 

7. CONTRACTOR RESPONSIBLE FOR CONTACTING BIO CLEAN FOR 
ACTIVATION OF UNIT. MANUFACTURER's WARRANTY IS VOID WITHOUT 
PROPER ACTIVATION BY A BIO CLEAN REPRESENTATIVE 

GENERAL NOTES 

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED. 
2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO 

CHANG£ FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS 
AND ACCESSORIES PLEASE CONTACT BIO CLEAN. 

ELEVATION VIEW 

~ , .. , PROPRIETARY AND CONFIDENTIAL: A_ 

~ETLANDS THE INFDRMA710N CONTAINED IN THIS DOCUMENT IS THE SOI.£ 8 ·1 o .DA\._.v Cl ea n PROPERTY OF FORTERRA ANO llS COUPANIES. THIS DOCUMENT, 
"f: :::::ltJ; =-~~ ~4~ OF NOR ANY PAl?T THEREOF, MAY BE USED, REPRODUCED OR MOOIAED 
~~Jis~RfZA1E11 FDIIEICN PATENTS OR IN ANY MANNER WITH OI/T THE WRITTEN CONSENT OF FOHTERRA. A fortaTII 

C/L 

LEFT END VIEW 

RIGHT END VIEW 

TREATMENT FLOW {CFS) 0.577 

OPERA TING HEAD {FT) 3.4 

PRETREATMENT LOADING RATE (GPM/SF) 2.0 

WETLAND MEDIA LOADING RATE {GPM/SF} 1.0 

MWS-L-8-20-4 '-11 "-V-UG 
STORMWATER 8/0FIL TRATION SYSTEM 

STANDARD DETAIL 



Storm Trap© 
MODULAR CONCRETE 
STORMWATEII MAN .. G!MfNT 

STORMTRAP CONTACT INFORMATION 
TH[S£DRAWING$.t.Rl:fORYOURREf[R[NCCONLYAM0$H#.UIOOTBi:USEO 
rQRCOffSTRUCTIONPURPOSES.TH[STORWTIVJ'ORilWINGSSHillNOTBE 
ALTEREO OR MANlf'ULATtO IN WHOu: Ofl IN PART wrTIIOIJT WRITT(K COHS(NT 
or STOAMTAAP. US( or Ttt[st DRAWINGS JS STRICT1.T GRAlfl'CO ro TOU, OUR 
CUENT. fOR THE SPEClfllD "-'10 NAMCO PROJECT ONLT. 

STORMTRAP - SINGI..ETRAP SYSTEM 

NOT TO SCALE 

STORIITRAP IS HOT OES!GNEO TO ACCEPT AJfr .t.OOITIOMAL LOAOIHCS Jl!Olol 
NCAR8YSTIWCTI.IR(S H[Kl TO OR OVER THE TOP OfSlORl.lflt.l.P.lf 
AOOITIONAtlOAOINCCONSID£AATIOHSAAER'EOUIR'EOfORSTRUCTUAAL 
DCS!Gtl Of STORMTAAP, PLO.SC CONTACT STORWTil"AP IMMCOlAT[Ll, = k 

I 
I. ~:p[Na~'f:~t ~~.;,ro:~t:. SYSTEM Sl+OWN BELOW ALlOW TOIi: ... l/•-

2. All OIM!;NSIONS TO BE ~[Rlfl[O Ill THE fl[l.D BY OTHERS. 

l. SUSHHTl.OTOR INSTALLolTIOl<Sl'EClrJCAIIONS. 

• · SI' - IN01CAl[SA M0tl()l.!:Wl!M O,QQlflCAllONS 

r-----------------------~36'-~-·-----------------------

,,[ "" 

L"='------_____j___L________J____-------1....________L_______l_----'------------"=' 

STORMTRAP - SINGLETRAP SYSTEM LAYOUT 

SITE SPECIFIC DATA 
PflOJfCTNUU8£R 

Pf(()J[CT NAME 

PRO.£CTLOCATION 

TREl,TIJ[HTR[OUIRE{) 

K!WAIE BASED (CF) now BISEO {CFS) 

P[AJ(8YPASSR£0UIR[()(CFS}-IFAPPUCABU 

PIP[/.l,4TA LC 

,._ 
OINl[T[J/ 

IN/..£f PIP[ N/K 12· 

N/K ,,. 
PRETRfAMNT BIOf1l""""' -RIAi fl.£VAT!ON I/JI/I II/Ill Ill/II 

SURFICE L04D PEO£SfflWf PEDfSTRWI PfO[SrRW, 

FFW.l[,tC()Y[R JlAIJO" 364 J()" X #1° ...,. 
WITUNOMfO/A VOi.UME (CY) '9J 

ORlf1C£ SIZE (DIA. INC/.1£5) 5£i4,I.J4" 

INSTALLATION NOTES 
T. CIJHff?ICTal TO PR(M{)[ All WJOR, EQUIPMfNT. ~i'UiWS MO 

IHC/OENTALS REOUIRCO ro omoo ANO INSTA/.1. T"H[ srsm, ANO 

;s 

APPURTENANCES IN ACCORD4NCE WITH THIS l)RAWJM; AND THE """"""--f+ 
i,WJIJOCTl.ll?[RS' SPECIFICATIONS, UNLESS OTHERWIS£ STATfD IN 
i,WJIJFJCTURER'sCONTP.ACT. 

2. UNIT 11/JSf BE INSTA/.1.£0 ON LMI. BISE. UAJJUOCTUR[R 
RCCOAIMENOS A MINIUUU 6" I.Afl. ROCK 84S£ UNLESS SPfCIF£D BY 
n£ PRQ.JfCT fNGINEER. CONTRACroR IS RfSPOHSl8t£ FOR VfRnlNG 
Pf/OJECT ENG/NffR'S RCCOUUENOED ~E SP[ClflCATJONS. 

4. CONTRACTOR ro SUPPI.Y .WO INSTALL AU EXTU?NAl. C()NNfCTINC 
Pl'fS. ALL PIPCS UIJST 8£ FLUSH WITH 1'6/0l SURFACE Of 
CCNCRETE {PIPES CNINOT INTRUDE 8EYONO Fl.lJSH). HMRT OF 
a.Jm.OW Pff UUST BE Fl.l.JSH WITH DISCHARC[ CHW8£R flOOR. 
A/.1. PIPES SHAJ1 8£ SEALEO WATERTIGHT PER WMJFACTIJRCR'S 
ST,WOARD CONNECTKJN om.IL 

5. CtJHTRACTOR RESPONSJBI..E FOR INSTALi.AT/ON OF A/.1. PIPES, RISERS, 
i,WJHa.fS. .WO HATCHES. CONfR'.CTOR ro CROUT Ill IIA.NIKJI..CS AND 
HATCHES TO UATCH RNISl/£0 SURFACE UNlESS SPEC/f£0 OrHERWISC. 

6. \,fCDAOON SUPPUED ANO /NSTAl1..£D Bl' 0rHET?S. AJ.1. 1/NfTS W1TH 
\'fCDATION MUST HA\-f" [)RIP OR SPRAY IRRJGAOON SVPPUEO ANO 
INSTA/.1.£0 BY OTHERS. 

7. CONTRACTOR R[5P(}NSJfJL£ FOR CONTACnNG BIO Cl.£All FOR 
ACTIVAT"ION OF UNIT. UAN/JFACTURER's WARfWffr IS l-00 WfTHOVT 
PfiOPCR ACl1VAOON BY A 810 Cl.D,N REPRESENTAT1,lf. 

GENERAL NOTES 
1 UANUFACTUR[R ro PROll10£ All MAr[RW.S UNt.ES5 0TIOW5£ /IKJTCD. 
2. A/.1. [Jfl,/ENS/ONS, El£VAT10NS, SP£C/FICATIIJNS NW CAPACff/CS ARE SUBJ£CT TO 

CIW/GE. FORPRO.JECTSPECIF/CORAW/NGS0£TNUNCWCTOIM£NSK)NS, lf'EIGHTS 
ANDACCESSOR/£SPI.EASECONTACTBKJCIEAN. 

NOT TO SCALE 

PLAN VIEW 

C/1 

BIOCLEAN - MODULAR WElLANDS DETAIL 

NOT TO SCALE 

Bio. Clean 

LEFT END VIEW 

RIGHT END VIEW 

TRfATIIENT Fl.OW{CFS) 0.577 

OPfP.ATINC HEAD (FT) ,, 
PRITRfATIIEHT LOO/NC RArl: (GPIJ/SF) 

WfTUHO MEDIA LOK)JNC R,41[ (CPM/SF) T.O 

MWS-L -8-20-4 '-11 "-V-UG 
STORMWA TER 8/0FILTRAT/ON SYSTEM 

STANDARD DETAIL 

STRUCTURAL DESIGN LOADING CRITERIA I STORMTRAP SYSTEM INFORMATION I 
>----"-"_'°_'"_'"'-• -"-,~- ,- ,-,_-,.-,,-,~- ,-rn- -----< I w.&.rrR sr~-~.'!~ 102s6.:16 CUBIC FEET I 

GROUNO W.&.T[R TABl[: BELOW INVERT Of SYSTEM u,m HCADIIOOlol: 7"-6" SINGUTUI' 
SOIL8ClRINCPRCSSURC:JOOOPSr UHITQ,J4NTITI: 18TOTALPICCES 

S0IL0ENSITY: 120PCT ~---------~ 
CQUIVAl[tll UNSATUUT[O 

L.,\IUol.L ACTIVE EARTH PRESSURE:!~ PST/ n 
COUIVAL[NT SATURAT[O 

l-"1£R(l ACTIV[ .. ::i;:B~~[~~~~!: ;i~T7 (If WAT(R IA81.£ PIIC5(NT 

8AC~TILL !~PC: SC[ Sl<CT • .O rCllll 8,00\JlU. Of'TI0"5 

f--

sm: SPECIFIC DESIGN CRITERIA 
STQ!i l,HRAP UN ITS SHAll 8[ MANIJTAClURW AHO IH$14U£0 AC<:0R01t!C TO $HO/> DRAWINGS APPROVED BT 
Ill[ INSTAWNG CONTRACTOII ANO CNGIN[[ROF" R'CCOMl. THC Sl<QP ORAWU•CS SHI.LI. INOICAIC SIZE ANO 
~~~~~- or '100T OPEN INGS ANO INI.CT/ owu:r PIPC TYP[S, SIZ( S, INVERT (L[VATIONS AND SIZE or 

2. CQW[RRANC[:MIN. 1.15'M.&.X .B.OO'coNSULTSIOl!MTRJ.PTORAOOITIONALCOVCROPTK>NS. 

3. AI.L OIME/ISIONSANOSOILCONtllllONS. ll<CLVDIHGBUT NOIUMll(O TOCROl/NOWAIERANOSOILBtARING 
CAPACITY AR( UQUIR(D TO BE VERlflCD IN THE n[LO 8Y OTH[ltS PRIOR 10 STORMTUP INSTALLATION 

TO!'c STRUCTUUL CALCULATIONS TH[ Gl!OUKO WAT!R 1A8L[ 1$ "SSU"![O TO 8[ BELOW ,....,CRT or SYST( "! 
If WAT[•ueu: IS Olff[R[NT TH,.NASSUMCD.CONTACT SIORtHUP. 

5. Sl'Sl[M DESIGN "!AY AllOW roR IHC!O(NUL LU.KAO[ .r.NO WILL NOT 8[ SllBJ[Cl TO LEAKAGE T[SIIHG 

- -- ------ -----·--H- -t- ~ 

R£1NFORC[O CONCRETE roUNDAIION 
fORSTORMTRAPSYSl[M-8YOTHERS. 

(SH SHEET 2.1 fOROETAIL.S) 

sus11ct12.1 
fOROCTAII.S 

STORMTRAP - 7'-6" SINGLETRAP DETAIL 

NOT TO SCALE 

r---------------------~3&·-5i·~---------------------, 

D ,,. 
t 

~ :·: ·:1 
.. 

. ~ .. 

MUIMC~~::STC M SL,t.8 THICKNESS CONCR(l( STRENGTH I n<.I OIRECIIO~s\~v,H "A~~;::11 

s· - 12" ,, • 1a· o.c. 1.s· 

,2•-0• - 3'-0" O'-a" 

,3•-o·-•·-0· o·-a· 
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GENERAL NOTES

SITE SPECIFIC DATA*

PERFORMANCE DATA

PROJECT NAME 

PROJECT LOCATION 

STRUCTURE ID 

TREATMENT VOLUME (CF) 

TREATMENT HGL (FT) 

BYPASS FLOW RATE {CFS) 
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PLEASE CONTACT MANUFACTURER. 
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Worksheet B-1 | January 2018 Edition 

TTabular Summary of DMAs  WWorksheet B--11  

DMA Unique 
Identifier 

Area 
(acres) 

Impervious 
Area 

(acres) 
% Imp HSG 

Area 
Weighted 

Runoff 
Coefficient 

DCV 
(cubic 
feet) 

Treated By (BMP 
ID) 

Pollutant Control 
Type 

Drains to 
(POC ID) 

SSummary of DMA Information (Must match project description and SWQMP Narrative)  

No. of DMAs 
Total DMA 

Area 
(acres) 

Total 
Impervious 

Area 
(acres) 

% Imp 

Area 
Weighted 

Runoff 
Coefficient 

Total DCV 
(cubic 
feet) 

Total Area 
Treated (acres) 

No. of 
POCs 

WWhere: DMA = Drainage Management Area; Imp = Imperviousness; HSG = Hydrologic Soil Group; DCV= Design Capture Volume; BMP = Best Management 
Practice; POC = Point of Compliance; ID = identifier; No. = Number 

Project Name:

The DMA 1 impervious area consists of 29,386 sf (0.67 ac) of roofs and 34,221 sf (0.79 ac) of pavement. The DMA 1 pervious 
area consists of 21,157 sf (0.49 ac) of landscaping. The DMA 2 impervious area consists of 7,347 sf (0.17 ac) of roofs and  
10,632 sf (0.24 ac) of pavement. The DMA 2 pervious area consists of 7,458 sf (0.17 ac) of landscaping. 

Attachment 1b

1 1.95 1.46 75.0 D 0.70 3,018 BMP A MWS Linear 1

2 0.58 0.41 70.7 D 0.67 860 BMP C MWS Linear 1

Self-Mit. 0.74 0 0 D N/A N/A Self-Mitigating Self-Mitigating Self-Mit.

         2       2.53       1.87     74.0       0.69     3,878            2.53       1

Paseo Montril VTM
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The City of San Diego | Storm Water Standards 
Worksheet B.3-1 : Form I-7 | January 2018 Edition 

HHarvest and Use Feasibility Checklist Worksheet B.3-1 : Form I-7

______________ 

 
 �

Attachment 1c

✔

The total DCV is 3,878 cf or 29,009 gallons. The 36 hour demand is compared to DCV to 
assess H&U. 0.25DCV is 7,252 gallons. Table B.3-1 demand is 9.3 gallons/resident/day (24 
hours) or 14 gallons per 36 hours. For H&U to be feasible, the 36 hour demand must be 
greater than 7,252 gallons--the site must have 518 residents (7,252/14=518). The project 
proposed 55 dwelling units, so the number of residents will not be 518 and H&U is 
infeasible.

    3,878

The total DCV is included on Worksheet B-1 in Attachment 1b. The DCV is calculated on the 
next page from the 85th percentile, 24-hour storm depth of 0.61 inches; a pervious 
landscaping area of 28,615 sf; an impervious roof area of 36,733 sf; and pavement area of 
44,853 sf.

✔ ✔
✔

✔

□ 
□ 
□ 

□ 
□ 



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

 

 
B-15 The City of San Diego | Storm Water Standards | October 2018 Edition 

Part 1: BMP Design Manual 
 

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

TCV=  cubic-feet 

5 

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

RCV=  cubic-feet 

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

 

 

0.61 
 
2.53 
   
0.69 

0

0

3,878

DMA 1 and 2 include 28,615 sf of landscaping and 81,586 sf of impervious surfaces  
(roofs and pavement), or 110,201 sf total. 
  
The C value is calculated as [(28,615 x 0.1) + (81,586 x 0.9)] / 110,201 = 0.69.  



SITE

San Diego County 
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Legend 
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NOTE: 
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Appendix B: Storm Water Pollutant Control  Hydrologic Calculations and 
Sizing Methods

B-22 The City of San Diego | Storm Water Standards | January 2018 Edition
Part 1: BMP Design Manual

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

1Based on American Waterworks Association Research Foundation, 1999.  Residential End Uses of Water.  Denver, CO: 
AWWARF
2Based 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) 
3Based 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) 
4Multiplied 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)
5Accounts 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 County rainfall patterns, 
approximately 30 percent of wet season days would not have a demand for irrigation. 

Residential 9.3- -

SDJ) 
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Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form 
I- 8A10 

Part 1 - Full Infiltration Feasibility Screening Criteria

DMA(s)Being Analyzed: ProjectPhase:

Overall Site       

Criteria 1: Infiltration Rate Screening

1A 

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil 
Web Mapper Type A or B and corroborated by available site soil data11? 

 Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result or 
continue to Step 1B if the applicant elects to perform infiltration testing. 
 No; the mapped soil types are A or B but is not corroborated by available site soil data 
(continue to Step 1B). 
 No; the mapped soil types are C, D, or “urban/unclassified” and is corroborated by 
available site soil data. Answer “No” to Criteria 1 Result. 
 No; the mapped soil types are C, D, or “urban/unclassified” but is not corroborated by 
available site soil data (continue to Step 1B). 

1B 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1? 
 Yes; Continue to Step 1C. 
 No; Skip to Step 1D. 

1C 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1 
greater than 0.5 inches per hour? 

 Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1   Result. 
 No; full infiltration is not required. Answer “No” to Criteria 1   Result. 

1D 

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

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

  Note that it is not required to investigate each and every criterion in the worksheet, a single “no” 
answer in Part 1, Part 2, Part 3, or Part 4 determines a full, partial, or no infiltration condition. 
10 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 
11 Available data includes site-specific sampling or observation of soil types or texture classes, such as 
obtained from borings or test pits necessary to support other design elements. 

Attachment 1d

□ 

□ 

□ 

~ 

□ 
□ 

SD.) 
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Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form 
I- 8A10 

1E 

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

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

IF 

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

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

1G 

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

 Yes; answer “Yes” to Criteria 1  Result. 
 No; answer “No” to Criteria 1 Result. 

Criteria 1 
Result 

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

 Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2. 
 No; full infiltration is not required. Skip to Part 1   Result. 

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

 

Based on theUSDA Web Soil Survey, 75% of the site area has an infiltraiton rate of 0.06 in/hr or less.  The other 25% 
of the site area is listed as having an estimated infiltration rate of 2 in/hr and is located along the eastern side of the 
site.  However, based on field mapping, the area is underlain by hard metamorphic rock and is expected to have an 
infiltration rate of less than 0.5 in/hr. This area will recevie cuts to achieve proposed pad grade and fills in excess of 5 
feet. In addition, in this area, retaining walls and building structures are planned. There is no reasonable area outside 
of the strucural improvements or compacted fill areas where an infiltraiton basin could be constructed due to the 
sloping hillside condition and sensitive habitat along the east side of the site.  

□ 
□ 

□ 
□ 

□ 
□ 

□ 
~ 

SD.) 
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Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form 
I- 8A10 

Criteria 2: Geologic/Geotechnical Screening

2A 

If all questions in Step 2A are answered “Yes,” continue to Step 2B. 

For any “No” answer in Step 2A answer “No” to Criteria 2, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

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

2A-2 
Can the proposed full infiltration BMP(s) avoid placement within 10 feet 
of existing underground utilities, structures, or retaining walls?  Yes  No 

2A-3 

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

 Yes  No 

2B 

When full infiltration is determined to be feasible, a geotechnical investigation report must be 
prepared that considers the relevant factors identified in Appendix C.2.1. 

If all questions in Step 2B are answered “Yes,” then answer “Yes” to Criteria 2 Result. If there 
are “No” answers continue to Step 2C. 

2B-1 

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

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

 Yes  No 

2B-2 

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

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

 Yes  No 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 
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Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form 
I- 8A10 

2B-3 

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

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

 Yes  No 

2B-4 

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

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

 Yes  No 

2B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1). 

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

 Yes  No 

2B-6 

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

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

 Yes  No 

□ □ 

□ □ 

□ □ 

□ □ 
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Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form 
I- 8A10 

2C 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 2B. Provide a discussion 
of geologic/geotechnical hazards that would prevent full infiltration 
BMPs that cannot be reasonably mitigated in the geotechnical report. See 
Appendix C.2.1.8 for a list of typically reasonable and typically 
unreasonable  mitigation measures. 

Can mitigation measures be proposed to allow for full infiltration 
BMPs? If the question in Step 2 is answered “Yes,” then answer “Yes” 
to Criteria 2 Result. 

If the question in Step 2C is answered “No,” then answer “No” to 
Criteria 2 Result. 

 Yes  No 

Criteria 2 
Result 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geologic or geotechnical hazards that cannot be 
reasonably mitigated to an acceptable level?  Yes  No 

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

      

Part 1 Result – Full Infiltration Geotechnical Screening 12 Result

If answers to both Criteria 1 and Criteria 2 are “Yes”, a full 
infiltration design is potentially feasible based on Geotechnical 
conditions only. 

If either answer to Criteria 1 or Criteria 2 is “No”, a full 
infiltration design is not required. 

 Full infiltration Condition 
 

 Complete Part 2 

 
 
 

 

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

□ □ 

□ □ 

□ 

~ 

SD.) 



The City of San Diego | Storm Water Standards | November 2017 Edition 
Part 1: BMP Design Manual 

 

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form 
I- 8A10 

Part 2 – Partial vs. No Infiltration Feasibility Screening Criteria

DMA(s)Being Analyzed: ProjectPhase:
Overall Site       

Criteria 3: Infiltration Rate Screening

3A 

NRCS Type C, D, or “urban/unclassified”: Is the mapped hydrologic soil group according to 
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type C, D, or 
“urban/unclassified” and corroborated by available site soil data? 

 Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to 
size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result. 
 Yes; the site is mapped as D soils or “urban/unclassified” and a reliable infiltration rate 
of 0.05 in/hr. is used to size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result. 
 No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B. 

3B 

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

 Yes; the site may support partial infiltration. Answer “Yes” to Criteria 3 Result. 
 No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr., 
partial infiltration is not required. Answer “No” to Criteria 3 Result. 

Criteria 3 
Result 

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

 Yes; Continue to Criteria 4. 
 No: Skip to Part 2 Result. 

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

 

Based on theUSDA Web Soil Survey, 75% of the site area has an infiltraiton rate of 0.06 in/hr or less.  The other 25% 
of the site area is listed as having an estimated infiltration rate of 2 in/hr and is located along the eastern side of the 
site.  However, based on field mapping, the area is underlain by hard metamorphic rock and is expected to have an 
infiltration rate of less than 0.05 in/hr. This area will recevie cuts to achieve proposed pad grade and fills in excess of 
5 feet.  In addition, in this area, retaining walls and building structures are planned. There is no reasonable area 
outside of the strucural improvements or compacted fill areas where an infiltraiton basin could be constructed due to 
the sloping hillside condition and sensitive habitat along the east side of the site.  

 

□ 

□ 

~ 

SD.) 



The City of San Diego | Storm Water Standards | November 2017 Edition 
Part 1: BMP Design Manual 

 

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form 
I- 8A10 

Criteria 4: Geologic/Geotechnical Screening

4A 

If all questions in Step 4A are answered “Yes,” continue to Step 2B. 

For any “No” answer in Step 4A answer “No” to Criteria 4 Result, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

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

 Yes  No 

4A-2 
Can the proposed partial infiltration BMP(s) avoid placement within 
10 feet of existing underground utilities, structures, or retaining walls?  Yes  No 

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

 Yes  No 

4B 

When full infiltration is determined to be feasible, a geotechnical investigation report must be 
prepared that considers the relevant factors identified in Appendix C.2.1 

If all questions in Step 4B are answered “Yes,” then answer “Yes” to Criteria 4 Result. If there 
are any “No” answers continue to Step 4C. 

4B-1 

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

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

 Yes  No 

4B-2 

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

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

 Yes  No 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 

SD.) 



The City of San Diego | Storm Water Standards | November 2017 Edition 
Part 1: BMP Design Manual 

 

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form 
I- 8A10 

4B-3 

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

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

 Yes  No 

4B-4 

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

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

 Yes  No 

4B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1). 

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

 Yes  No 

4B-6 

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

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

 Yes  No 

4C 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 4B. Provide a 
discussion on geologic/geotechnical hazards that would prevent 
partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.1.8 for a list of typically 
reasonable and typically unreasonable mitigation  measures. 

Can mitigation measures be proposed to allow for partial infiltration 
BMPs? If the question in Step 4C is answered “Yes,” then answer 
“Yes” to Criteria 4 Result. 

If the question in Step 4C is answered “No,” then answer “No” to 
Criteria 4 Result. 

 Yes  No 

□ □ 

□ □ 

□ □ 

□ □ 

□ □ 
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Part 1: BMP Design Manual 

 

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form 
I- 8A10 

Criteria 4 
Result 

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

 Yes  No 

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

      

Part 2 – Partial Infiltration Geotechnical Screening Result13 Result

If answers to both Criteria 3 and Criteria 4 are “Yes”, a partial infiltration 
design is potentially feasible based on geotechnical conditions only. 

If answers  to  either Criteria  3  or  Criteria  4  is  “No”, then infiltration of any 
volume is considered to be infeasible within the site. 

 Partial Infiltration 
Condition 

 
 No Infiltration 

Condition 

 
 
 

 

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

□ □ 

□ 

SD.) 



Attachment 1e 
 

POLLUTANT CONTROL BMP DESIGN 
 

Pollutant control BMPs were selected to treat the project’s pollutants of concern identified on Form 
I-3B. Two Bio Clean Modular Wetland System Linear BMPs (see the DMA Exhibit in Attachment 
1a) are proposed for the site. One is at the southerly portion of the project and will collect the 
majority of the project runoff. The second is near the site entrance and will collect runoff from the 
southerly portion of the project. MWS Linear BMPs have a high pollutant removal efficiency for 
the project’s pollutants of concern. MWS Linear are TAPE-certified and have been approved by 
the City of San Diego on similar multi-family residential projects. Furthermore, infiltration and 
partial infiltration are not feasible according to Geocon, Inc. (see Attachment 1d and 6). 
 
MWS Linear BMPs can use flow-based sizing. The BMP Design Manual outlines the flow-based 
sizing procedure. Worksheet B.6-1 is used to determine the design flows. This worksheet was used 
for the two MWS Linear BMPs. The impervious and pervious areas tributary to each MWS Linear 
are shown and tabulated in Attachment 1a and 1b. Worksheet B.6-1 for each BMP is attached. The 
attached MWS Linear sizing table from the Bio Clean brochure shows that the flow from the larger 
DMA 1 exceeds the maximum capacity of the MWS Linear units. However, communication with 
Bio Clean revealed that a single unit can be used if the tributary runoff first enters a vault for flow 
control so that the flow into the unit is reduced. BioClean provided the attached sizing analyses 
for the MWS assuming the storm runoff enters the vault first. Their analyses show that a single 
MWS-L-8-20 unit provides the required pollutant control. For the MWS Linear that treats DMA  
2, the Bio Clean brochure shows that an MWS-L-4-13 unit will treat the runoff.
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Appendix B: Storm Water Pollutant Control Hydrologic Calculations and 
Sizing Methods 

 
B-97 The City of San Diego | Storm Water Standards | October 2018 Edition 

Part 1: BMP Design Manual 
 

Worksheet B.6-1:  Flow-Thru Design Flows 

Flow-thru Design Flows Worksheet B.6-1 

1 DCV DCV  cubic-feet 

2 DCV retained DCVretained  cubic-feet 

3 DCV biofiltered DCVbiofiltered  cubic-feet 

4 DCV requiring flow-thru 
(Line 1 – Line 2 – 0.67*Line 3) DCVflow-thru  cubic-feet 

5 Adjustment factor (Line 4 / Line 1) AF=  unitless 

6 Design rainfall intensity i= 0.20 in/hr. 

7 Area tributary to BMP (s) A=  acres 

8 Area-weighted runoff factor (estimate using Appendix 
B.2) C=  unitless 

9 Calculate Flow Rate = AF x (C x i x A) Q=  cfs 

 

1. Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of 
flow-thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs 
then the flow-thru BMP shall be sized using an adjustment factor of 1. 

2. Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the 
volume in Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9.  Sand filter and 
media filter can be designed either by volume in Line 4 or flow rate in Line 9. 

3. Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated 
flow rate in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.  

0
0

3,018

use 1.5

3,018

1.95

0.70

0.409

The MWS Linear that treats runoff from DMA 1 will be provided after the vault instead of 
before the vault, so a single unit can be used. Bio Clean provided the single MWS Linear 
sizing on the next page.

MWS for DMA 1

SDJ) 



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

 
B-97 The City of San Diego | Storm Water Standards | October 2018 Edition 

Part 1: BMP Design Manual 
 

Worksheet B.6-1:  Flow-Thru Design Flows 

Flow-thru Design Flows Worksheet B.6-1 

1 DCV DCV  cubic-feet 

2 DCV retained DCVretained  cubic-feet 

3 DCV biofiltered DCVbiofiltered  cubic-feet 

4 DCV requiring flow-thru 
(Line 1 – Line 2 – 0.67*Line 3) DCVflow-thru  cubic-feet 

5 Adjustment factor (Line 4 / Line 1) AF=  unitless 

6 Design rainfall intensity i= 0.20 in/hr. 

7 Area tributary to BMP (s) A=  acres 

8 Area-weighted runoff factor (estimate using Appendix 
B.2) C=  unitless 

9 Calculate Flow Rate = AF x (C x i x A) Q=  cfs 

 

1. Adjustment factor shall be estimated considering only retention and biofiltration BMPs located upstream of 
flow-thru BMPs. That is, if the flow-thru BMP is upstream of the project's retention and biofiltration BMPs 
then the flow-thru BMP shall be sized using an adjustment factor of 1. 

2. Volume based (e.g., dry extended detention basin) flow-thru treatment control BMPs shall be sized to the 
volume in Line 4 and flow based (e.g., vegetated swales) shall be sized to flow rate in Line 9.  Sand filter and 
media filter can be designed either by volume in Line 4 or flow rate in Line 9. 

3. Proprietary BMPs, if used, shall provide certified treatment capacity equal to or greater than the calculated 
flow rate in Line 9; certified treatment capacity per unit shall be consistent with third party certifications.  

0
0

 860

use 1.5

860

0.58

0.67

0.117

Q=0.117 cfs can be treated by an MWS-L-4-13.

MWS for DMA 2

SDJ) 



5796 Armada Dr. Suite 250, Carlsbad, Ca 92008 
(469) 458-7973 • Fax (760) 433-3176 

www.biocleanenvironmental com 

Date: 11/16/20 

Subject:  11985 – Paseo Montril, San Diego, Ca 

 

To Whom It May Concern,  

The MWS Linear will be sized in accordance with the TAPE GULD approval for the Modular 
Wetland System. The system is sized at a loading rate of (less than or equal to) 1.0 gpm/sq ft, 
where the pre-filter cartridges are sized at a loading rate of less than 2.1 gpm/sq ft. Design, 
sizing, and loading have been reviewed and approved by a Modular Wetland Representative and 
is ready for final approval.  Shown below are the calculations for this Project:  

 

MWS-L-8-20-V-UG 

 Required Treatment Flow Rate = 0.577 cfs 
 MWS-Linear-8-20 Treatment Capacity Provided = 0.577 cfs or 258.96 gpm at 3.4’ HGL 
 Pre-filter Cartridge = 5 full size cartridges 
 Surface Area per Cartridge = 25.6 sq ft 
 Loading rate (Pre-Filter Cartridge) = 2.0 gpm/sq ft 
 MWS Wetland Surface Area = 251.6 sf 
 Loading Rate (Wetland Media) = 1.0 gpm/sf 

 
 
 

If you have any questions, please feel free to contact us at your convenience.  

Sincerely, 

 

Anthony J. Spolar, E.I.T.  

Bio~ Clean 
A Forterra Company 
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Treatment Flow Sizing Table

Model # Dimensions WetlandMedia
Surface Area

Treatment Flow 

MWS-L-4-4

MWS-L-4-8

MWS-L-8-8

The MWS Linear can be used in stand alone applications 

Many

Treatment Volume Sizing Table

Model #

MWS-L-4-4

MWS-L-4-8

MWS-L-8-8

Treatment Flow Sizing Table



1 The City of San Diego | Storm Water Standards 
Form I-10 | January 2018 Edition 

Compact (high rate) Biofiltration BMP Checklist Form I-10 
Compact (high rate) biofiltration BMPs have a media filtration rate greater than 5 in/hr. and a media 
surface area smaller than 3% of contributing area times adjusted runoff factor. Compact 
biofiltration BMPs are typically proprietary BMPs that may qualify as biofiltration. 

A compact biofiltration BMP may satisfy the pollutant control requirements for a DMA onsite in 
some cases. This depends on the characteristics of the DMA and the performance certification/data 
of the BMP. If the pollutant control requirements for a DMA are met onsite, then the DMA is not 
required to participate in an offsite storm water alternative compliance program to meet its 
pollutant control obligations. 

An applicant using a compact biofiltration BMP to meet the pollutant control requirements onsite 
must complete Section 1 of this form and include it in the PDP SWQMP. A separate form must be 
completed for each DMA. In instances where the City Engineer does not agree with the applicant’s 
determination, Section 2 of this form will be completed by the City and returned to the applicant. 
Section 1: Biofiltration Criteria Checklist (Appendix F) 
Refer to Part 1 of the Storm Water Standards to complete this section. When separate 
forms/worksheets are referenced below, the applicant must also complete these separate 
forms/worksheets (as applicable) and include in the PDP SWQMP. The criteria numbers below 
correspond to the criteria numbers in Appendix F. 

Criteria Answer Progression 
Criteria 1 and 3: 

What is the infiltration condition of 
the DMA? 

Refer to Section 5.4.2 and 
Appendix C of the BMP Design 
Manual (Part 1 of Storm Water 
Standards) for guidance.  

Applicant must complete and 
include the following in the PDP 
SWQMP submittal to support the 
feasibility determination: 

Infiltration Feasibility 
Condition Letter; or

Worksheet C.4-1: Form I-8A
and Worksheet C.4-2: Form I-
8B.

Applicant must complete and 
include all applicable sizing 
worksheets in the SWQMP 
submittal 

� Full Infiltration 
Condition 

Stop. Compact biofiltration BMP is not allowed. 

� Partial 
Infiltration 
Condition 

Compact biofiltration BMP is only allowed, if the 
target volume retention is met onsite (Refer to 
Table B.5-1 in Appendix B.5). Use Worksheet B.5-
2 in Appendix B.5 to estimate the target volume 
retention (Note: retention in this context means 
reduction).  

If the required volume reduction is achieved 
proceed to Criteria 2.  

If the required volume reduction is not achieved, 
compact biofiltration BMP is not allowed. Stop. 

� No Infiltration 
Condition 

Compact biofiltration BMP is allowed if volume 
retention criteria in Table B.5-1 in Appendix B.5 
for the no infiltration condition is met. 
Compliance with this criterion must be 
documented in the PDP SWQMP. 

If the criteria in Table B.5-1 is met proceed to 
Criteria 2. 

If the criteria in Table B.5-1 is not met, compact 
biofiltration BMP is not allowed. Stop. 

Attached after this form.

For the MWS Linears at BMP A and C



2 The City of San Diego | Storm Water Standards 
Form I-10 | January 2018 Edition 

Compact (high rate) Biofiltration BMP Checklist Form I-10 
Provide basis for Criteria 1 and 3: 

Feasibility Analysis: 

Summarize findings and include either infiltration feasibility condition letter or Worksheet C.4-1: 
Form I-8A and Worksheet C.4-2: Form I-8B in the PDP SWQMP submittal. 

If Partial Infiltration Condition: 

Provide documentation that target volume retention is met (include Worksheet B.5-2 in the PDP 
SWQMP submittal). Worksheet B.5-7 in Appendix B.5 can be used to estimate volume retention 
benefits from landscape areas. 

If No Infiltration Condition: 

Provide documentation that the volume retention performance standard is met (include Worksheet 
B.5-2 in the PDP SWQMP submittal) in the PDP SWQMP submittal. Worksheet B.5-6 in Appendix B.5
can be used to document that the performance standard is met.

Criteria Answer Progression 
Criteria 2: 
Is the compact biofiltration BMP 
sized to meet the performance 
standard from the MS4 Permit? 

Refer to Appendix B.5 and 
Appendix F.2 of the BMP Design 
Manual (Part 1 of Storm Water 
Standards) for guidance. 

� Meets Flow 
based Criteria 

Use guidance from Appendix F.2.2 to size the 
compact biofiltration BMP to meet the flow 
based criteria. Include the calculations in the PDP 
SWQMP. 
Use parameters for sizing consistent with 
manufacturer guidelines and conditions of its 
third party certifications (i.e. a BMP certified at a 
loading rate of 1 gpm/sq. ft. cannot be designed 
using a loading rate of 1.5 gpm/sq. ft.) 
Proceed to Criteria 4. 

� Meets Volume 
based Criteria 

Provide documentation that the compact 
biofiltration BMP has a total static (i.e. non-
routed) storage volume, including pore-spaces 
and pre-filter detention volume (Refer to 
Appendix B.5 for a schematic) of at least 0.75 
times the portion of the DCV not reliably retained 
onsite. 
Proceed to Criteria 4. 

� Does not Meet 
either criteria 

Stop. Compact biofiltration BMP is not allowed. 
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Compact (high rate) Biofiltration BMP Checklist Form I-10 
Provide basis for Criteria 2: 

Provide documentation that the BMP meets the numeric criteria and is designed consistent with the 
manufacturer guidelines and conditions of its third-party certification (i.e., loading rate, etc., as 
applicable). 

Criteria Answer Progression 
Criteria 4: 

Does the compact biofiltration 
BMP meet the pollutant treatment 
performance standard for the 
projects most significant 
pollutants of concern? 

Refer to Appendix B.6 and 
Appendix F.1 of the BMP Design 
Manual (Part 1 of Storm Water 
Standards) for guidance. 

� Yes, meets the 
TAPE 
certification. 

Provide documentation that the compact BMP 
has an appropriate TAPE certification for the 
projects most significant pollutants of concern. 

Proceed to Criteria 5. 

� Yes, through 
other third-party 
documentation 

Acceptance of third-party documentation is at 
the discretion of the City Engineer. The City 
engineer will consider, (a) the data submitted; (b) 
representativeness of the data submitted; and (c) 
consistency of the BMP performance claims with 
pollutant control objectives in Table F.1-2 and 
Table F.1-1 while making this determination. If a 
compact biofiltration BMP is not accepted, a 
written explanation/ reason will be provided in 
Section 2. 

Proceed to Criteria 5. 

� No Stop. Compact biofiltration BMP is not allowed. 

Provide basis for Criteria 4: 

Provide documentation that identifies the projects most significant pollutants of concern and TAPE 
certification or other third party documentation that shows that the compact biofiltration BMP 
meets the pollutant treatment performance standard for the projects most significant pollutants of 
concern. 

TAPE certification is attached after this form.

Flow-based sizing calculations are provided at the beginning of Attachment 1e for  
the two MWS Linear BMPs. BioClean will provide sizing for BMP A since this MWS  
will be installed after a vault. The MWS for BMP C will be sized using the sizing table.
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Compact (high rate) Biofiltration BMP Checklist Form I-10 
Criteria Answer Progression 

Criteria 5:  
Is the compact biofiltration BMP 
designed to promote appropriate 
biological activity to support and 
maintain treatment process? 
Refer to Appendix F of the BMP 
Design Manual (Part 1 of Storm 
Water Standards) for guidance. 

� Yes 

Provide documentation that the compact 
biofiltration BMP support appropriate biological 
activity. Refer to Appendix F for guidance. 

Proceed to Criteria 6. 

� No 
Stop. Compact biofiltration BMP is not allowed. 

Provide basis for Criteria 5: 

Provide documentation that appropriate biological activity is supported by the compact biofiltration 
BMP to maintain treatment process. 

Criteria Answer Progression 
Criteria 6:  
Is the compact biofiltration BMP 
designed with a hydraulic loading 
rate to prevent erosion, scour and 
channeling within the BMP? 

� Yes 

Provide documentation that the compact 
biofiltration BMP is used in a manner consistent 
with manufacturer guidelines and conditions of 
its third-party certification. 

Proceed to Criteria 7. 

� No 
Stop. Compact biofiltration BMP is not allowed. 

Provide basis for Criteria 6: 

Provide documentation that the BMP meets the numeric criteria and is designed consistent with the 
manufacturer guidelines and conditions of its third-party certification (i.e., maximum tributary area, 
maximum inflow velocities, etc., as applicable). 

The MWS Linear brochure is attached after this form and shows biofiltration.

Flow-based sizing calculations are provided at the beginning of Attachment 1e. 
MWS Linear units are designed to withstand erosion, scour, and channeling if 
sized for the design flow rate. The units are concrete, which will withstand hydraulic 
forces.
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Compact (high rate) Biofiltration BMP Checklist Form I-10 
Criteria Answer Progression 

Criteria 7: 
Is the compact biofiltration BMP 
maintenance plan consistent with 
manufacturer guidelines and 
conditions of its third-party 
certification (i.e., maintenance 
activities, frequencies)? 

� Yes, and the 
compact BMP is 
privately owned, 
operated and 
not in the public 
right of way. 

Submit a maintenance agreement that will also 
include a statement that the BMP will be 
maintained in accordance with manufacturer 
guidelines and conditions of third-party 
certification. 

Stop. The compact biofiltration BMP meets the 
required criteria. 

� Yes, and the 
BMP is either 
owned or 
operated by the 
City or in the 
public right of 
way. 

Approval is at the discretion of the City Engineer. 
The city engineer will consider maintenance 
requirements, cost of maintenance activities, 
relevant previous local experience with 
operation and maintenance of the BMP type, 
ability to continue to operate the system in event 
that the vending company is no longer operating 
as a business or other relevant factors while 
making the determination. 

Stop. Consult the City Engineer for a 
determination. 

� No Stop. Compact biofiltration BMP is not allowed. 

Provide basis for Criteria 7: 

Include copy of manufacturer guidelines and conditions of third-party certification in the 
maintenance agreement. PDP SWQMP must include a statement that the compact BMP will be 
maintained in accordance with manufacturer guidelines and conditions of third-party certification. 

The two MWS Linear BMPs will be private.
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Compact (high rate) Biofiltration BMP Checklist Form I-10 
Section 2: Verification (For City Use Only) 

Is the proposed compact BMP accepted by the City 
Engineer for onsite pollutant control compliance for 
the DMA? 

� Yes 
� No, See explanation below 

Explanation/reason if the compact BMP is not accepted by the City for onsite pollutant control 
compliance: 



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

Infiltration 
Feasibility 
Condition 

Performance Standard 

No Infiltration Condition 

(Based on Infiltration 
Feasibility Condition 
Letter and/or 

Worksheet C.4-1: Form 
I-8A and/or 

Worksheet C.4-2: Form 
I-8B) 

 

[There is no hierarchy in 
selecting the type of 
biofiltration BMP as long 
as the performance 
standard for the selected 
biofiltration BMP is met] 

Standard Biofiltration BMPs:  
BMPs must meet the criteria in Appendix B.5.1.2 

Non-Standard Biofiltration BMPs: 
Pollutant Removal: BMP must be sized using Worksheet B.5-1 and Worksheet B.5-4; AND 

Volume Retention: DMA must meet the target volume retention calculated using Worksheet B.5-2 (based on 
Figure B.5-2).  

Compliance with volume retention requirements can be documented by: 

DMA has a combined BMP footprint and landscaped area (that meet the criteria in SD-B and SD-F 
factsheet) of 3% of contributing area times adjusted runoff factor or greater. The landscaped area must 
have an impervious area to pervious area ratio greater than 1.5:1. This can be documented using Worksheet 
B.5-6. [OR]  
Applicant has an option to use other site design BMPs that will meet the target volume retention calculated 
using Worksheet B.5-2. This can be documented using Worksheet B.5-6 and/or Worksheet B.5-7. 

Compact Biofiltration BMPs: 
Pollutant Removal: BMP must meet the criteria in Appendix F. Form I-10 must be completed and submitted with the 
PDP SWQMP; AND  
Volume Retention: DMA must meet the target volume retention calculated using Worksheet B.5-2 (based on 
Figure B.5-2).  

Compliance with volume retention requirements can be documented by: 

DMA has a combined BMP footprint and landscaped area (that meet the criteria in SD-B and SD-F 
factsheet) of 3% of contributing area times adjusted runoff factor or greater. The landscaped area must 
have an impervious area to pervious area ratio greater than 1.5:1. This can be documented using Worksheet 
B.5-6. [OR]  
Applicant has an option to use other site design BMPs that will meet the target volume retention calculated 
using Worksheet B.5-2. This can be documented using Worksheet B.5-6 and/or Worksheet B.5-7. 

  Worksheet B.5-2 and B.5-6 are attached.

Table B-5.1



Project Name

BMP ID

1 84,764 sq. ft.

2 0.700320891

3 0.61 inches

4 3018 cu. ft.

5 0 in/hr.

6 2

7 0 in/hr.

10 69 cu. ft.

When Line 8 > 8% = 
0.0000013 x Line 83 - 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014

When Line 8  8% = 0.023

Target volume retention [Line 9 x Line 4]

Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6]

8

Average annual volume reduction target (Figure B.5-2)

3.5

9

Fraction of DCV to be retained (Figure B.5-3)

0.023

%When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7  0.01 in/hr. = 3.5%

Volume Retention Requirement
Measured infiltration rate in the DMA 

Note: 

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS 
Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if 
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

Factor of safety

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

85th percentile 24-hour rainfall depth

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

Area draining to the BMP

Paseo Montril

BMP A MWS Linear
Sizing Method for Volume Retention Criteria Worksheet B.5-2 
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Project Name

BMP ID

1 sq. ft.

2

3 sq. ft.

4 sq. ft.
5 sq. ft.

Identification 1 4 5

6 1780

7 2670

10 sq. ft.

11 sq. ft.

12

13

14 cu. ft.

15 cu. ft.

Identification
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
5 cu. ft.

cu. ft.

17 Volume Retention Performance Standard is Met

Site Design BMP

Is Line 11  Line 4? Volume Retention Performance Standard is Met

CreditSite Design Type

Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of 
Line 16 Credits for Id’s 1 to 5]
Provide documentation of how the site design credit is calculated in the PDP SWQMP.

0

16

Is Line 16  Line 15?

Volume retention required from other site design BMPs 
[(1-Line 13) x Line 14] -87.63

Volume Retention for No Infiltration Condition Worksheet B.5-6
84,764

0.7

Area draining to the biofiltration BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

Required area for Evapotranspiration [Line 3 x 0.03]
Biofiltration BMP Footprint

3

0 0

Impervious to Pervious Area ratio 
[Line 7/Line 6]
Effective Credit Area
If (Line 8 >1.5, Line 6, Line 7/1.5]

Target Volume Retention [Line 10 from Worksheet B.5.2] 69

Paseo Montril

BMP A MWS Linear

Landscape area that meet the requirements in SD-B and SD-F 
Fact Sheet (sq. ft.)

Impervious area draining to the landscape area (sq. ft.)

59335

1780
2253.428571

Landscape Area (must be identified on DS-3247)
2

1780

4033.428571

Effective impervious area draining to the BMP [Line 1 x Line 2]

Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 
11/Line 4] 2.27

Volume Retention Performance Standard

Sum of Landscape area [sum of Line 9  Id’s 1 to 5]

Provided footprint for evapotranspiration [Line 5 + Line 10]

0

8 1.50 0.00 0.00 0.00 0.00

9 1780 0

2/17/2021 Version 1.0 June 2017
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Project Name

BMP ID

1 25,437 sq. ft.

2 0.665444038

3 0.61 inches

4 860 cu. ft.

5 0 in/hr.

6 2

7 0 in/hr.

10 20 cu. ft.

Area draining to the BMP

Paseo Montril

BMP C MWS Linear
Sizing Method for Volume Retention Criteria Worksheet B.5-2 

Volume Retention Requirement
Measured infiltration rate in the DMA 

Note: 

When mapped hydrologic soil groups are used enter 0.10 for NRCS Type D soils and for NRCS 
Type C soils enter 0.30

When in no infiltration condition and the actual measured infiltration rate is unknown enter 0.0 if 
there are geotechnical and/or groundwater hazards identified in Appendix C or enter 0.05

Factor of safety

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

85th percentile 24-hour rainfall depth

Design capture volume [Line 1 x Line 2 x (Line 3/12)]

When Line 8 > 8% = 
0.0000013 x Line 83 - 0.000057 x Line 82 + 0.0086 x Line 8 - 0.014

When Line 8  8% = 0.023

Target volume retention [Line 9 x Line 4]

Reliable infiltration rate, for biofiltration BMP sizing [Line 5 / Line 6]

8

Average annual volume reduction target (Figure B.5-2)

3.5

9

Fraction of DCV to be retained (Figure B.5-3)

0.023

%When Line 7 > 0.01 in/hr. = Minimum (40, 166.9 x Line 7 +6.62)

When Line 7  0.01 in/hr. = 3.5%

2/17/2021 Version 1.0 June 2017
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Project Name

BMP ID

1 sq. ft.

2

3 sq. ft.

4 sq. ft.
5 sq. ft.

Identification 1 4 5

6 511

7 766.5

10 sq. ft.

11 sq. ft.

12

13

14 cu. ft.

15 cu. ft.

Identification
1 cu. ft.
2 cu. ft.
3 cu. ft.
4 cu. ft.
5 cu. ft.

cu. ft.

17

Effective impervious area draining to the BMP [Line 1 x Line 2]

Fraction of the performance standard met through the BMP footprint and/or landscaping [Line 
11/Line 4] 1.03

Volume Retention Performance Standard

Sum of Landscape area [sum of Line 9  Id’s 1 to 5]

Provided footprint for evapotranspiration [Line 5 + Line 10]

0

8 1.50 0.00 0.00 0.00 0.00

9 511 0

Target Volume Retention [Line 10 from Worksheet B.5.2] 20

Paseo Montril

BMP A MWS Linear

Landscape area that meet the requirements in SD-B and SD-F 
Fact Sheet (sq. ft.)

Impervious area draining to the landscape area (sq. ft.)

17043

511
14.85714286

Landscape Area (must be identified on DS-3247)
2

511

525.8571429

0 0

Impervious to Pervious Area ratio 
[Line 7/Line 6]
Effective Credit Area
If (Line 8 >1.5, Line 6, Line 7/1.5]

Required area for Evapotranspiration [Line 3 x 0.03]
Biofiltration BMP Footprint

3

Volume Retention for No Infiltration Condition Worksheet B.5-6
25,437

0.67

Area draining to the biofiltration BMP

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2)

Volume retention required from other site design BMPs 
[(1-Line 13) x Line 14] -0.6

Volume Retention Performance Standard is Met

Site Design BMP

Is Line 11  Line 4? Volume Retention Performance Standard is Met

CreditSite Design Type

Sum of volume retention benefits from other site design BMPs (e.g. trees; rain barrels etc.). [sum of 
Line 16 Credits for Id’s 1 to 5]
Provide documentation of how the site design credit is calculated in the PDP SWQMP.

0

16

Is Line 16  Line 15?
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GENERAL USE LEVEL DESIGNATION FOR BASIC, ENHANCED, AND 

PHOSPHORUS TREATMENT 
 

For the 
 

MWS-Linear Modular Wetland 
 

Ecology’s Decision: 
Based on Modular Wetland Systems, Inc. application submissions, including the Technical 
Evaluation Report, dated April 1, 2014, Ecology hereby issues the following use level 
designation: 

1. General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater 
Treatment System for Basic treatment 

 Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of 
wetland cell surface area. For moderate pollutant loading rates (low to medium density 
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area.  For high 
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of 
cartridge surface area. 

2. General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater 
Treatment System for Phosphorus treatment 

 Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of 
wetland cell surface area. For moderate pollutant loading rates (low to medium density 
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area.  For high 
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of 
cartridge surface area. 

3. General use level designation (GULD) for the MWS-Linear Modular Wetland Stormwater 
Treatment System for Enhanced treatment 

 Sized at a hydraulic loading rate of 1 gallon per minute (gpm) per square foot (sq ft) of 
wetland cell surface area. For moderate pollutant loading rates (low to medium density 
residential basins), size the Prefilters at 3.0 gpm/sq ft of cartridge surface area.  For high 
loading rates (commercial and industrial basins), size the Prefilters at 2.1 gpm/sq ft of 
cartridge surface area. 

TAPE Certification
WAS H I N GT ON ST AT E 
0 E P A R T M E N T O f 

E C O L O G Y 



4. Ecology approves the MWS - Linear Modular Wetland Stormwater Treatment System units 
for Basic, Phosphorus, and Enhanced treatment at the hydraulic loading rate listed above.  
Designers shall calculate the water quality design flow rates using the following procedures: 

 Western Washington: For treatment installed upstream of detention or retention, the 
water quality design flow rate is the peak 15-minute flow rate as calculated using the 
latest version of the Western Washington Hydrology Model or other Ecology-approved 
continuous runoff model. 

 Eastern Washington: For treatment installed upstream of detention or retention, the 
water quality design flow rate is the peak 15-minute flow rate as calculated using one of 
the three methods described in Chapter 2.2.5 of the Stormwater Management Manual 
for Eastern Washington (SWMMEW) or local manual. 

 Entire State: For treatment installed downstream of detention, the water quality design 
flow rate is the full 2-year release rate of the detention facility.  

5. These use level designations have no expiration date but may be revoked or amended by 
Ecology, and are subject to the conditions specified below. 

Ecology’s Conditions of Use: 
Applicants shall comply with the following conditions: 

1. Design, assemble, install, operate, and maintain the MWS – Linear Modular Wetland 
Stormwater Treatment System units, in accordance with Modular Wetland Systems, Inc. 
applicable manuals and documents and the Ecology Decision.  

2. Each site plan must undergo Modular Wetland Systems, Inc. review and approval before 
site installation.  This ensures that site grading and slope are appropriate for use of a MWS 
– Linear Modular Wetland Stormwater Treatment System unit. 

3. MWS – Linear Modular Wetland Stormwater Treatment System media shall conform to the 
specifications submitted to, and approved by, Ecology. 

4. The applicant tested the MWS – Linear Modular Wetland Stormwater Treatment System 
with an external bypass weir. This weir limited the depth of water flowing through the 
media, and therefore the active treatment area, to below the root zone of the plants. This 
GULD applies to MWS – Linear Modular Wetland Stormwater Treatment Systems whether 
plants are included in the final product or not. 

5. Maintenance: The required maintenance interval for stormwater treatment devices is often 
dependent upon the degree of pollutant loading from a particular drainage basin. Therefore, 
Ecology does not endorse or recommend a “one size fits all” maintenance cycle for a 
particular model/size of manufactured filter treatment device. 

 Typically, Modular Wetland Systems, Inc. designs MWS - Linear Modular Wetland 
systems for a target prefilter media life of 6 to 12 months.  

 Indications of the need for maintenance include effluent flow decreasing to below the 
design flow rate or decrease in treatment below required levels. 

 Owners/operators must inspect MWS - Linear Modular Wetland systems for a minimum 
of twelve months from the start of post-construction operation to determine site-specific 



maintenance schedules and requirements. You must conduct inspections monthly during 
the wet season, and every other month during the dry season. (According to the 
SWMMWW, the wet season in western Washington is October 1 to April 30. According 
to SWMMEW, the wet season in eastern Washington is October 1 to June 30). After the 
first year of operation, owners/operators must conduct inspections based on the findings 
during the first year of inspections. 

 Conduct inspections by qualified personnel, follow manufacturer’s guidelines, and use 
methods capable of determining either a decrease in treated effluent flowrate and/or a 
decrease in pollutant removal ability. 

 When inspections are performed, the following findings typically serve as maintenance 
triggers:  

 Standing water remains in the vault between rain events, or 

 Bypass occurs during storms smaller than the design storm. 

 If excessive floatables (trash and debris) are present (but no standing water or 
excessive sedimentation), perform a minor maintenance consisting of gross solids 
removal, not prefilter media replacement. 

 Additional data collection will be used to create a correlation between pretreatment 
chamber sediment depth and pre-filter clogging (see Issues to be Addressed by the 
Company section below) 

6. Discharges from the MWS - Linear Modular Wetland Stormwater Treatment System units 
shall not cause or contribute to water quality standards violations in receiving waters.  

 

Applicant:    Modular Wetland Systems, Inc. 
Applicant's Address:  PO. Box 869  

Oceanside, CA 92054  

Application Documents:  

 Original Application for Conditional Use Level Designation, Modular Wetland System, 
Linear Stormwater Filtration System Modular Wetland Systems, Inc., January 2011 

 Quality Assurance Project Plan: Modular Wetland system – Linear Treatment System 
performance Monitoring Project, draft, January 2011. 

 Revised Application for Conditional Use Level Designation, Modular Wetland System, 
Linear Stormwater Filtration System Modular Wetland Systems, Inc., May 2011 

 Memorandum: Modular Wetland System-Linear GULD Application Supplementary Data, 
April 2014 

 Technical Evaluation Report: Modular Wetland System Stormwater Treatment System 
Performance Monitoring, April 2014. 

  



Applicant's Use Level Request:  
General use level designation as a Basic, Enhanced, and Phosphorus treatment device in 
accordance with Ecology’s Guidance for Evaluating Emerging Stormwater Treatment 
Technologies Technology Assessment Protocol – Ecology (TAPE) January 2011 Revision. 

Applicant's Performance Claims:  

 The MWS – Linear Modular wetland is capable of removing a minimum of 80-percent 
of TSS from stormwater with influent concentrations between 100 and 200 mg/l. 

 The MWS – Linear Modular wetland is capable of removing a minimum of 50-percent 
of Total Phosphorus from stormwater with influent concentrations between 0.1 and 0.5 
mg/l. 

 The MWS – Linear Modular wetland is capable of removing a minimum of 30-percent 
of dissolved Copper from stormwater with influent concentrations between 0.005 and 
0.020 mg/l. 

 The MWS – Linear Modular wetland is capable of removing a minimum of 60-percent 
of dissolved Zinc from stormwater with influent concentrations between 0.02 and 0.30 
mg/l. 

Ecology Recommendations:  

 Modular Wetland Systems, Inc. has shown Ecology, through laboratory and field-
testing, that the MWS - Linear Modular Wetland Stormwater Treatment System filter 
system is capable of attaining Ecology's Basic, Total phosphorus, and Enhanced 
treatment goals.  

Findings of Fact:  
Laboratory Testing 

The MWS-Linear Modular wetland has the: 

 Capability to remove 99 percent of total suspended solids (using Sil-Co-Sil 106) in a 
quarter-scale model with influent concentrations of 270 mg/L. 

 Capability to remove 91 percent of total suspended solids (using Sil-Co-Sil 106) in 
laboratory conditions with influent concentrations of 84.6 mg/L at a flow rate of 3.0 
gpm per square foot of media. 

 Capability to remove 93 percent of dissolved Copper in a quarter-scale model with 
influent concentrations of 0.757 mg/L. 

 Capability to remove 79 percent of dissolved Copper in laboratory conditions with 
influent concentrations of 0.567 mg/L at a flow rate of 3.0 gpm per square foot of 
media. 

 Capability to remove 80.5-percent of dissolved Zinc in a quarter-scale model with 
influent concentrations of 0.95 mg/L at a flow rate of 3.0 gpm per square foot of media. 

 Capability to remove 78-percent of dissolved Zinc in laboratory conditions with influent 
concentrations of 0.75 mg/L at a flow rate of 3.0 gpm per square foot of media. 



Field Testing 

 Modular Wetland Systems, Inc. conducted monitoring of an MWS-Linear (Model 
# MWS-L-4-13) from April 2012 through May 2013, at a transportation maintenance 
facility in Portland, Oregon. The manufacturer collected flow-weighted composite 
samples of the system’s influent and effluent during 28 separate storm events. The 
system treated approximately 75 percent of the runoff from 53.5 inches of rainfall 
during the monitoring period. The applicant sized the system at 1 gpm/sq ft. (wetland 
media) and 3gpm/sq ft. (prefilter). 

 Influent TSS concentrations for qualifying sampled storm events ranged from 20 to 339 
mg/L. Average TSS removal for influent concentrations greater than 100 mg/L (n=7) 
averaged 85 percent. For influent concentrations in the range of 20-100 mg/L (n=18), 
the upper 95 percent confidence interval about the mean effluent concentration was 
12.8 mg/L. 

 Total phosphorus removal for 17 events with influent TP concentrations in the range of 
0.1 to 0.5 mg/L averaged 65 percent. A bootstrap estimate of the lower 95 percent 
confidence limit (LCL95) of the mean total phosphorus reduction was 58 percent. 

 The lower 95 percent confidence limit of the mean percent removal was 60.5 percent for 
dissolved zinc for influent concentrations in the range of 0.02 to 0.3 mg/L (n=11). 
The lower 95 percent confidence limit of the mean percent removal was 32.5 percent for 
dissolved copper for influent concentrations in the range of 0.005 to 0.02 mg/L (n=14) 
at flow rates up to 28 gpm (design flow rate 41 gpm). Laboratory test data augmented 
the data set, showing dissolved copper removal at the design flow rate of 41 gpm (93 
percent reduction in influent dissolved copper of 0.757 mg/L). 

 

Issues to be addressed by the Company:  
1. Modular Wetland Systems, Inc. should collect maintenance and inspection data for the 

first year on all installations in the Northwest in order to assess standard maintenance 
requirements for various land uses in the region. Modular Wetland Systems, Inc. should 
use these data to establish required maintenance cycles.  

2. Modular Wetland Systems, Inc. should collect pre-treatment chamber sediment depth 
data for the first year of operation for all installations in the Northwest.  Modular 
Wetland Systems, Inc. will use these data to create a correlation between sediment depth 
and pre-filter clogging.  

Technology Description:  
Download at http://www.modularwetlands.com/  

Contact Information:  
Applicant:  Zach Kent 

BioClean A Forterra Company. 
398 Vi9a El Centro 
Oceanside, CA 92058  
zach.kent@forterrabp.com  
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www.ModularWetlands.com

The Urban Impact

Plant A Wetland

stability.  Modular Wetlands and the MWS Linear re-establish nature’s presence and rejuvenate 
water ways in urban areas.

MWS Linear



Parking Lots

the MWS Linear’s 4 ft. standard planter width 

and other landscape medians.

Mixed Use
The MWS Linear can be installed as a raised 

spaces.

Industrial
Many

other pollutants.

Residential
Low

The system can be used in both decentralized 

Streets
Street

and offers the smallest footprint to work around 

projects.

Commercial
Compared

treatment and volume control requirements.

Applications
The

More applications are available on our website:  www.ModularWetlands.com/Applications

Reuse
Low Impact Development
Waste Water



The

Curb Type
The Curb Type

Grate Type
The Grate Type Curb 
Type

Grate Type 
can also be used in scenarios where runoff needs to be intercepted on both 
sides of landscape islands.

Downspout Type
The Downspout Type is a variation of the Vault Type
vertical downspout pipe from roof top and podium areas.  Some models have 

Vault Type
T

volume requirements. 



Curb Inlet

Individual Media Filters

The

Greater Filter Surface Area
Pre-Treatment Chamber

Patented Perimeter Void Area
Flow Control
No Depressed Planter Area 

Separation

Pre-Filter Cartridges
Over

Pre-Treatment1

Drain-

1
2Vertical Underdrain 

Manifold

Featured Advantages

0 

OioMedioGREEN 

I 

\\etlond 
MEDIA 



Horizontal Flow 
Less

Patented Perimeter Void Area
Vertically

treatment capacity

WetlandMEDIA 
Contains
Greater surface area and 48% void space

Flow Control

media’s capacity.

performance

Drain-Down Filter
The Drain-Down is an optional feature that 
completely drains the pre-treatment       
chamber
Water that drains from the pre-treatment     
chamber between storm events will be   
treated

2x to 3x More Surface Area Than Traditional Downward Flow Bioretention Systems.

2

Discharge3

Wetla
Co
Gr

Perimeter Void Area

4

3
Flow Control Riser

-Down Line

Outlet Pipe

I 



Orientations

Bypass
Internal Bypass Weir (Side-by-Side Only)
The Side-By-Side orientation places the pre-

bypass.  The wall between these chambers can act 

chamber.

External Diversion Weir Structure
This
used with the MWS Linear in scenarios where runoff 

upstream side of the diversion weir - to divert low 

second is the main pipe that receives water once the 

Flow By Design
This method is one in which the system is placed 

by the MWS Linear and into the standard inlet 
downstream. 

End-To-End
The End-To-End orientation places the pre-treatment 

orientation is perfect for linear projects and street 

the amount of space available for installation. One 
limitation of this orientation is bypass must be 

Side-By-Side
The Side-By-Side orientation places the pre-

parallel on either side. This minimizes the system 

been proven useful in situations such as streets with 

be placed under that sidewalk. This orientation also 
offers internal bypass options as discussed below. 

Linear to be installed anywhere space is available. 

DVERT Low Flow Diversion



Rhode Island DEM Approved
Approved

MASTEP Evaluation
The

Maryland Department Of The Environment Approved

Washington State TAPE Approved
The

Approvals
The

DEQ Assignment 
TheVA

TSS
Total

Phosphorus
Ortho 

Phosphorus
Dissolved 

Copper
Total 

Copper
Motor Oil

Performance
The



Treatment Flow Sizing Table

Model # Dimensions WetlandMedia
Surface Area

Treatment Flow 

MWS-L-4-4

MWS-L-4-8

MWS-L-8-8

The MWS Linear can be used in stand alone applications 

Many

Treatment Volume Sizing Table

Model #

MWS-L-4-4

MWS-L-4-8

MWS-L-8-8



Installation
The

cast catch basin or utility vaults and is installed in a similar fashion.  

The system is delivered fully assembled for quick 

installations and provide technical support.

Plant Selection
Abundant

selections vary by location and climate.  View suitable plants by 

Please visit www.ModularWetlands.com/Plants for more information 
and various plant lists. 

Maintenance
Reduce

simple and effective pre-treatment.  

an easily accessible pre-treatment chamber that can be cleaned by hand 
or with a standard vac truck.  Only periodic replacement of low-cost 



Attachment 2
Backup for PDP Hydromodification 

Control Measures 
This is the cover sheet for Attachment 2. 

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

Included 
See Hydromodification 
Management Exhibit 
Checklist. 

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

See Section 6.2 of the BMP Design 
Manual. 

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

Optional analyses for Critical Coarse 
Sediment Yield Area Determination 

6.2.1 Verification of 
Geomorphic Landscape 
Units Onsite 

6.2.2 Downstream Systems 
Sensitivity to Coarse 
Sediment 

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

Geomorphic Assessment of Receiving 
Channels (Optional) 

See Section 6.3.4 of the BMP Design 
Manual. 

Not Performed 

Included 

Submitted as separate stand-
alone document  

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

Overflow Design Summary for each 
structural BMP 

See Chapter 6 and Appendix G of the 
BMP Design Manual 

Included 

Submitted as separate stand-
alone document 
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Attachment 2b. CCSYA in light green 
(none exist in development footprint)
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Project Name: Paseo Montril
Project Applicant: Pardee Homes
Jurisdiction: City of San Diego
Parcel (APN): 315 020 55
Hydrologic Unit: Penasquitos
Rain Gauge: Oceanside
Total Project Area (sf): 109,659
Channel Susceptibility: High

BMP Sizing Spreadsheet V3.0



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):

HMP Sizing Factors Minimum BMP Size

DMA
Name Area (sf)

Pre Project Soil
Type Pre Project Slope

Post Project
Surface Type

Area Weighted Runoff
Factor

(Table G.2 1)1
Volume Volume (CF)

Roofs 29,386 D Steep Roofs 1.0 0.12 3526
Pavement 34,221 D Steep Concrete 1.0 0.12 4107
Landscaping 21,157 D Steep Landscape 0.1 0.12 254

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

BMP Tributary Area 84,764 Minimum BMP Size 7887
Proposed BMP Size* 7887 * Assumes standard configuration

3.5 ft
3.5 ft
2253 CF

Notes:
1. Runoff factors which are used for hydromodification management flow control (Table G.2 1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1 1). Table references are taken from the San Diego Region Model BMP Design Manu

This BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, April 2018. For questions or concerns please contact the jurisdiction in which your project is located.

Describe the BMP's in sufficient detail in your PDP SWQMP 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.

Standard Cistern Depth (Overflow Elevation)
Provided Cistern Depth (Overflow Elevation)

Minimum Required Cistern Footprint)

Areas Draining to BMP

City of San Diego
315 020 55

D

BMP Sizing Spreadsheet V3.0

NA
Cistern
0.1Q2
109,659
Oceanside
Penasquitos

BMP B Vault

Paseo Montril
Pardee Homes



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

Rain Gauge Unit Runoff Ratio DMA Area (ac) Orifice Flow %Q2 Orifice Area
Soil Type Slope (cfs/ac) (cfs) (in2)

Roofs Oceanside D Steep 0.576 0.675 0.039 0.57
Pavement Oceanside D Steep 0.576 0.786 0.045 0.67
Landscaping Oceanside D Steep 0.576 0.486 0.028 0.41

3.50 0.112 1.65 1.45

Max Orifice Head
Max Tot. Allowable

Orifice Flow
Max Tot. Allowable

Orifice Area
Max Orifice
Diameter

(feet) (cfs) (in2) (in)

Provide Hand Calc. 0.112 1.65 1.450
Average outflow during

surface drawdown Max Orifice Outflow Actual Orifice Area Selected
Orifice Diameter

(cfs) (cfs) (in2) (in)

Drawdown (Hrs) Provide Hand
Calculation

BMP B Vault

Pre developed Condition

No Orifice Required for
Infiltration Facilities

DMA
Name

Penasquitos
BMP Sizing Spreadsheet V3.0

City of San Diego
315 020 55

Paseo Montril
Pardee Homes

0.1Q2
109,659
Oceanside

Cistern

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



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):

HMP Sizing Factors Minimum BMP Size

DMA
Name Area (sf)

Pre Project Soil
Type Pre Project Slope

Post Project
Surface Type

Area Weighted Runoff
Factor

(Table G.2 1)1
Volume Volume (CF)

Roofs 7,347 D Steep Roofs 1.0 0.12 882
Pavement 10,632 D Steep Concrete 1.0 0.12 1276
Landscaping 7,458 D Steep Landscape 0.1 0.12 89

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

BMP Tributary Area 25,437 Minimum BMP Size 2247
Proposed BMP Size* 2247 * Assumes standard configuration

3.5 ft
3.5 ft
642 CF

Notes:
1. Runoff factors which are used for hydromodification management flow control (Table G.2 1) are different from the runoff factors used for pollutant control BMP sizing (Table B.1 1). Table references are taken from the San Diego Region Model BMP Design Manu

Provided Cistern Depth (Overflow Elevation)
Minimum Required Cistern Footprint)

Describe the BMP's in sufficient detail in your PDP SWQMP 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 BMP Sizing Spreadsheet has been updated in conformance with the San Diego Region Model BMP Design Manual, April 2018. For questions or concerns please contact the jurisdiction in which your project is located.

Areas Draining to BMP

Standard Cistern Depth (Overflow Elevation)

315 020 55 0.1Q2
BMP D Vault Cistern

D NA

BMP Sizing Spreadsheet V3.0
Paseo Montril Penasquitos
Pardee Homes Oceanside
City of San Diego 109,659



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

Rain Gauge Unit Runoff Ratio DMA Area (ac) Orifice Flow %Q2 Orifice Area
Soil Type Slope (cfs/ac) (cfs) (in2)

Roofs Oceanside D Steep 0.576 0.169 0.010 0.14
Pavement Oceanside D Steep 0.576 0.244 0.014 0.21
Landscaping Oceanside D Steep 0.576 0.171 0.010 0.15

3.50 0.034 0.50 0.79

Max Orifice Head
Max Tot. Allowable

Orifice Flow
Max Tot. Allowable

Orifice Area
Max Orifice
Diameter

(feet) (cfs) (in2) (in)

Provide Hand Calc. 0.033 0.49 0.790
Average outflow during

surface drawdown Max Orifice Outflow Actual Orifice Area Selected
Orifice Diameter

(cfs) (cfs) (in2) (in)

Drawdown (Hrs) Provide Hand
Calculation

No Orifice Required for
Infiltration Facilities

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

315 020 55 0.1Q2
BMP D Vault Cistern

DMA
Name

Pre developed Condition

BMP Sizing Spreadsheet V3.0
Paseo Montril Penasquitos
Pardee Homes Oceanside
City of San Diego 109,659



SITE
0 5 10 

Miles 

EXPLANATION 
- Precipitation Contours 

Lake 1/vbhlford Basin 

Lindbergh Basin 

Oceanside Basin 

Brown ANo 
Caldwell 



0.1Q2 A Moderate Oceanside 0.14
0.1Q2 A Steep Oceanside 0.135
0.1Q2 B Flat Oceanside 0.085
0.1Q2 B Moderate Oceanside 0.085
0.1Q2 B Steep Oceanside 0.085
0.1Q2 C Flat Oceanside 0.075
0.1Q2 C Moderate Oceanside 0.075
0.1Q2 C Steep Oceanside 0.075
0.1Q2 D Flat Oceanside 0.07
0.1Q2 D Moderate Oceanside 0.07
0.1Q2 D Steep Oceanside 0.07
0.1Q2 A Flat Lake Wohlford 0.285
0.1Q2 A Moderate Lake Wohlford 0.275
0.1Q2 A Steep Lake Wohlford 0.27
0.1Q2 B Flat Lake Wohlford 0.15
0.1Q2 B Moderate Lake Wohlford 0.145
0.1Q2 B Steep Lake Wohlford 0.145
0.1Q2 C Flat Lake Wohlford 0.07
0.1Q2 C Moderate Lake Wohlford 0.07
0.1Q2 C Steep Lake Wohlford 0.07
0.1Q2 D Flat Lake Wohlford 0.06
0.1Q2 D Moderate Lake Wohlford 0.06
0.1Q2 D Steep Lake Wohlford 0.06

Lower Flow Threshold Soil Group Slope Rain Gauge V

0.1Q2 A Flat Lindbergh 0.54
0.1Q2 A Moderate Lindbergh 0.51
0.1Q2 A Steep Lindbergh 0.49
0.1Q2 B Flat Lindbergh 0.19
0.1Q2 B Moderate Lindbergh 0.18
0.1Q2 B Steep Lindbergh 0.18

Table G.2-6: Sizing Factors for Hydromodification Flow Control Cistern Facilities Designed Using Sizing Factor 
Method



0.1Q2 C Flat Lindbergh 0.11
0.1Q2 C Moderate Lindbergh 0.11
0.1Q2 C Steep Lindbergh 0.11
0.1Q2 D Flat Lindbergh 0.09
0.1Q2 D Moderate Lindbergh 0.09
0.1Q2 D Steep Lindbergh 0.09
0.1Q2 A Flat Oceanside 0.26
0.1Q2 A Moderate Oceanside 0.25
0.1Q2 A Steep Oceanside 0.25
0.1Q2 B Flat Oceanside 0.16
0.1Q2 B Moderate Oceanside 0.16
0.1Q2 B Steep Oceanside 0.16
0.1Q2 C Flat Oceanside 0.14
0.1Q2 C Moderate Oceanside 0.14
0.1Q2 C Steep Oceanside 0.14
0.1Q2 D Flat Oceanside 0.12
0.1Q2 D Moderate Oceanside 0.12
0.1Q2 D Steep Oceanside 0.12
0.1Q2 A Flat Lake Wohlford 0.53
0.1Q2 A Moderate Lake Wohlford 0.49
0.1Q2 A Steep Lake Wohlford 0.49
0.1Q2 B Flat Lake Wohlford 0.28
0.1Q2 B Moderate Lake Wohlford 0.28
0.1Q2 B Steep Lake Wohlford 0.28
0.1Q2 C Flat Lake Wohlford 0.14
0.1Q2 C Moderate Lake Wohlford 0.14
0.1Q2 C Steep Lake Wohlford 0.14
0.1Q2 D Flat Lake Wohlford 0.12
0.1Q2 D Moderate Lake Wohlford 0.12
0.1Q2 D Steep Lake Wohlford 0.12

D Steep Oceanside 0.120.1Q2- .. C: 





Attachment 3 
Structural BMP Maintenance 

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

Included 

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

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

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

Use this checklist to ensure the required information has been included in the 
Structural BMP Maintenance Information Attachment: 

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

Project Name:

This SWQMP is for entitlements (tentative map). Attachment 3 will be 
provided during final engineering.

Paseo Montril VTM
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Attachment 4 
Copy of Plan Sheets Showing 

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

The plans must identify: 

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

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

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

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

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

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

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

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

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

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

and model number shall be provided. Broucher photocopies are not allowed. 
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GRADING NOTES / BMP NOTES 

1. BMP MAINTENANCE - PRIOR m THE ISSUANCE OF ANY CONSTRUCTION PERMIT, THE 
OWNER/PERMITTIT SHALL ENTER /Nm A MAINTENANCE AGREEMENT FOR THE 
ONGOING PERMANENT BMP MAINTENANCE, SATISFACTORY m THE CITY ENGINEER, 

2. CONSTRUCTION Bl.IP - PRIOR m ISSUANCE OF ANY CONSTRUCTION PERMIT, THE 
OWNER/PERMITTIT SHALL /NCORPORA TE ANY CONSTRUCTION BEST MANAGEMENT 
PRACTICES NECESSARY m COi.iPL Y 111TH CHAPTER 14, ART/Ci£ 2, DIVIS/ONT 
(GRADING REGULATIONS) OR SAN DIEGO MUNICIPAL CODE, /Nm THE CONSTRUCTION 
PLANS OR SPEC/RCA RONS. 

3. THE PROPOSED PROJECT IIILL COMPLY 111TH ALL THE REQUIREMENTS OF THE 
CURRENT CITY OF SAN DIEGO STORM WATER STANDARDS MANUAL BEFORE A 
GRADING OR BUILDING PERMIT IS ISSUED. IT IS THE RESPONSIBILITY OF THE 
OWNER/DESIGNER/APPLICANT TO ENSURE THAT THE CURRENT STORM WATER 
PERMANENT BMP DESIGN STANDARDS ARE INCORPORA TEI! INTO THE PROJECT. 

EXISTING EASEMENT 

l 
RETAINING WALL 

10.5' MAX 
EXPOSED 

-I 
I 
I 
I 

5' 111/0UGH 
IRON FENCE 

PROJECT SITE 

VIA DEL SUD ~"' 

SITE 

j 
< 

I 
I 
I 
I VICINITY MAP 

EXISTING- J 
PASEO MONTR/L 

DRIVEWAY 'A' 

FOOTING PER 
STRUCTIJRAL ENGINEER 

SECTION A-A 

NOT TO SCALE 

VIEW GLAS£ 
RRE/NON RR£ RA TED 
PER PLAN 

UPPER TIER 
RN/SHED GRADE 

FALL PROTECTION 
FENCING RETAINING WALL 

2ZO' MAX 
EXPOSED 

PROPOSED 2: 1 SLOPE 7 
FOOTING PER 

STRUCTIJRAL ENGINEER 

SECTION B-B 

NOT TO SCALE 

I EXISTING SLOPE 

COVENENT OF EASEMENT DETAIL 
SCALE: 1• = 150" 

PREPARED BY: 

CIVIL SENSE INC 

HENRY H. PENG 
RC.E. 63686 

DATE 

LOl+fll TIER 
RN/SHED GRADE 

FOOnNG PER 
STRUCTIJRAL ENGINEER 

RETAINING WALL 26. O' MAX 
EXPOSED SOIL NAIL WALL 

SECTION C-C 

NOT TO SCALE 

CIVIL SENSE, INC. NAME, 

ADDRESS: 13475 DAN/ELON STREET, SUITE 150 

POWAY, CA 92064 

PHONE, 858-843-4253 

PROJECT ADDRESS= 
PASEO MONTRIL 

PROJECT NAME= 
PASEO MONTRL VTM, SOP, PDP, CPA 

REZOIE, l«:lP AN:> EASEMBIIT VACATION 

P.T.S. NUMBER= 

1.0. NUMBER: 

SHEET TITLE= 
GRADING PLAN 

658273 

240076662 

NOT m SCALE 

I EXISTING GROUND 

FALL PROTECTION 
FENCING 

CONCRETE J 
BROW DITCH 

FOOTING PER 
STRUCTIJRAL -

ENGINEER -

RETAINING WALL 
26.0" MAX EXPOSED 

SOIL NAIL WALL 

SECTION D-D 

NOT TO SCALE 

REVISION 72, 

REVISION 77, 

REVISION 70, 

REVISION 9,' 

REVISION 8, 

REVISION 7,' 

REVISION 6, 

REVISION 5,' 

REVISION 4, 

REVISION J, 

REVISION 2,' 

REVISION 7: 

ORIGINAL DATE= 

SHEET 4 
------

DEPi 

OF 

2/19/2021 

1/28/2021 

1/8/2021 

11/24/2020 

9/28/2020 

3/19/2020 
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SITE 

\ 
\ 
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LEGEND 

-----

VICINITY MAP 

NOT TO SCALE 

- CONNECT TO EXISTING 12" 
ACP WATER MAIN IN RANCHO 
PENASQUITOS BL VD 

\ 

\ 
\ 

\ 
\ 

\ 

V7M BOUNDARY 

MINIMUM TREE SEPARATION DISTANCE 

IMPROVEMENT 
TRAmc SIGNAL, STOP SIGN 

UNDERGROUND UTIUTY LINES (EXCEPT SEWER) 

SEWER LINES 

ABD,E" GROUND UTIUTY STRUCTURES 
(TRANSFORMERS, HYDRAN1S, UTILITY POLES, ETC) 

DRlll[WAYS 

INTERSECTIONS 
(INTERSECTING CURB UNES OF 1IIO STRffTS) 

MIN, DISTANCE IO SJBEET TREE 
20 FEET 

5 FEET 

10 FffT 

10 FffT 

10 FEET• 

25 FEET 

• 5 FffT ON RESIDENTIAL LOCAL STREETS 1.17H A DESIGN SPEED OF 25MPH OR SLOWER 

UTILITY TABLE 

UTLITY 
GAS 

ELECTRIC 

TELEPHONE (AT&T) 

CABLE TELEVISION (SPECTRUM) 

SEWER 

STORM DRAIN 

RR£ 

WATER 

OVERHEAD/UNDERGROUIO 
UNDERGROUND 

UNDERGROUND 

UNDERGROUND 

UNDERGROUND 

UNDERGROUND 

UNDERGROUND 

UNDERGROUND 

UNDERGROUND 

NOTE: 7HE SUBDIVIDER SHALL ENSURE 7HAT ALL ONSITE UTILITIES SERVING 7HE 
SUBDIVISION SHALL BE UNDERGROUNDED M7H ALL OF 7HE APPROPRIATE PERMITS. 

CONNECT TO EXISTING CITY 
OF SAN DIEGO STORM DRAIN 
INLET IN PASEO MONTRIL 

l'i 

579.2 

. I 

---•--- PROPOSED PR/VA TE WATER MAIN (SIZE PER PLAN) 
CITY OF SAN DIEGO SDW-110, SDW-148, SDW-157 

---r--- PROPOSED PR/VA TE RRE MAIN (SIZE PER PLAN) 
PER NFPA PAMPHLET 24 (2016 WIT/ON) 

NOTE: 

------<@ 

-----<CD 

► 

------<(]) 

Ill 

PROPOSED PR/VA TE WATER SERVICE 
CAUFORN/A PLUMBING CODE 

PROPOSED PR/VA TE RRE SERVICE 
PER NFPA PAMPHLET 24 (2016 WIT/ON) 

PROPOSED RR£ REDUCE PRESSURE DETECTOR ASSEMBLY 
CITY OF SAN DIEGO SDW-120 

PROPOSED DUAL WATER METERS AND BACK FLOW DEVICE 
CITY OF SAN DIEGO SDW-119 

PROPOSED PR/VA TE SEWER AND SEWER MANHOLE 
(SIZE PER PLAN) CALIFORNIA PLUMBING CODE 

PROPOSED SEWER FLOW (SLOPE PER PLAN) 

PROPOSED PR/VA TE SEWER LATERAL 
CAUFORN/A PLUMBING CODE 

PROPOSED PR/VA TE /RR/GA TION SERVICE, METER, 
AND BACKFLOW PRE,E"NTION DEVICE. 

PROPOSED STORM DRAIN 
(PR/VA TE UNLESS 07HERfl1SE NOTED) 
CITY OF SAN DIEGO D-61 AND SDD-110 

PROPOSE STORM DRAIN GRATED INLET (TYPE-I) 
(PR/VA TE UNLESS 07HERfl1SE NOTED) 
CITY OF SAN DIEGO SDD-114, D-15, AND D-29 

PROPOSED STORM DRAIN CURB /NET (TYPE-B) 
(PR/VA TE UNLESS 07HERfl1SE NOTED) 
CITY OF SAN DIEGO SDD-114 AND SDD-116 

PROPOSED STORM DRAIN CLEAN OUT (TYPE A-4) 
(PR/VA TE UNLESS 07HERfl1SE NOTED) 
CITY OF SAN DIEGO SDD-114 AND D-09 

PROPOSED RR£ HYDRANT 
CITY OF SAN DIEGO SDW-104, SDW-148, AND SDW-151 

ALL SEWER, WATER, AND STORM DRAIN UTIUTIES ARE 
PR/VA TE UNLESS 07HERfl1SE NOTED. 

UTILITY NOTES 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

NO TRffS OR SHRUBS EXCffD/NG 7HREE FffT IN HEIGHT AT MA TUR/TY SHALL BE INSTALLED 1.17HIN 
TEN FEET OF ANY SEWER AND R,E" FffT OF ANY WATER FACILITIES. 

MINIMUM 10 FOOT SEPARATION FROM SEWER MAINS TO WATER MAINS. 10 FOOT SEPARATION TO BE 
MEASURm FROM OUTSIDE mGE OF PIPE TO OUTSIDE mGE OF PIPE. 

ALL WATER SERVICES TO 7HE SITE. INCLUDING DOMESTIC. /RR/GA TION AND RRE, f!ILL REQUIRE 
PR/VA TE, ABO,E" GROUND BACK FLOW PRE,E"NTION DEVICES (BFPD5). BFPD5 ARE TYP/CALL Y 
LOCATED ON PR/VA TE PROPERTY. IN UNE fl17H 7HE SERVICE AND IMMEDIATELY ADJACENT TO 7HE 
RIGHT-OF-WAY. 7HE PUBLIC UTILITIES DEPARTMENT f!ILL NOT PERMIT 7HE REQU/Rm BFPDS TO BE 
LOCATED BELOW GRADE OR fl17HIN 7HE STRUCTURE. 

IF A 3" OR LARGER METER 15 REQUIRED FOR 7HIS PROJECT, 7HE OWNER/PERMITTff SHALL 
CONSTRUCT 7HE NEW METER AND PR/VA TE BACKFLOW DEVICE ON SITE, ABO,E" GROUND, fl17H/N AN 
ADEQUATELY SIZED WATER EASEMENT, IN A MANNER SA T1SFACTORY TO 7HE PUBLIC UTILITIES 
DIRECTOR AND 7HE CITY ENGINEER. 

PRIOR TO 7HE ISSUANCE OF ANY BUILDING PERMITS, 7HE OWNER/PERMITTEE SHALL OBTAIN AN 
ENCROACHMENT MAINTENANCE REMOVAL AGREEMENT. FROM 7HE CITY ENGINEER, FOR 7HE PR/VA TE 
SEWER LATERAL IN 7HE PUBLIC SEWER EASEMENT. 

WATER METER SIZE 1.1LL BE BASED UPON APPROVED WATER METER DATA CARD. 

DETAILED DESIGN 1.1LL BE PROPOSED DURING MINISTER/AL REVIEW. 
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BILL OF MATERIALS 
QTY. I UMIT YPe DESCRIP, 10~ 

Q I I 7' -6" SINGLETRAP 

0 
' 

II 7'-6"' SINGLETRAP 

16 ' Ill 7 ' - 6" SINGLETRAP 

WEIGH T 

0 

0 
20!!73 

LOADING DISCLAIMER: 

STORMTRAP IS NOT DESIGNED TO ACCEPT ANY ADDITIONAL LOADINGS FROM 
NEARBY STRUCTURES NE:(T TO OR OVER THE TOP OF STORMTRAP. IF 
ADDITIONAL LOADING CONSIDERATIONS ARE REQUIRED FOR STRUCTURAL 
DESIGN OF STORMTRAP, PL.fASE CONTACT STORMTRAP 11,0dEDIA.TELY. 

DESIGN CRITERIA 
ALLOWAB LE MAX GRADE = TElD 
ALLOWABLE MI N GRADE = TBD 
INS IDE HE 18HT ELEVATION = TB~ 
SYSTEM INVERT = TBD 

~ 
0 IV 7' - !i" S INGLETRAP 23C75 1. [) II.I ENSION ING OF STORMTRAP SYSTEM SHOWN F. ELO\IY ALLOW FOR A 3/4" 

0 VII 7'-6" SINGLETRAP 0 GAP BETWEEN EACH MODULE. 

' SPIV 7' - 6" SINGLETRAP 

0 T2 PANEL 6" THICK PANE L 

' T4 PANEL 6" THICK PAN EL 

VARIES 

0 

3975 

L ALL Dl "1 ~NSIONS TO BE VERI FIED IN TH E FIELD BY OT HERS. 

J. Sll SHll l 5.0 fOR INSIALL/l.'110 ~ '.:iPLCIHCA II ONS . 

0 I T7 PA.NEL 6" THl'"' K PANE L 0 
NOTE: 4. SP - INDICAILS A MOIJULL Wl l H MUIJ lf lCAIIONS. 

1 50 ' FER ROLL Q . iJOINTWRAP 
40 JOINTTAPE 14.5' PER ROLL DETAILS ARE FOR REFERENCE ONLY 

PROJECT SPECIFIC DETAILS TO BE 
PROVIDED AT FINAL ENGINEERING. 

5 . P - INCICATES A MODULE WI TH A PANEL ATTAC~M~NT. 

6 . :::ONTRACTORS RESPONSIBILITY TO ENSURE CCNSISTENCY/ACC URACY TO 
FINAL CNGINEEil OF RECORD PLA~ SET. 

r--13[ ~fl\/ 

II 

II 

II II 

II II 

136'- . 

Il l Ill Ill 

Il l Ill Ill 

STORMTRAP - SYSTEM LA YOl/T 

SITE SPECIFIC DATA* 
PROJECT NAME PASEO MON!l?IL 

PROJECT LOCATION SAN 0/EGO, CA 

STRUCTURE ID MWS-4-13-V 

PERFORMANCE DATA 
lREATMENT VOLUME (CF) 

lREATMENT HGL {Fl) 

BYPASS FLOW RATE {CFS) 

GENERAL NOTES 

DEPENDANT ON 
PIPE SIZE 

1. MANUFACTURER TO PROWDE All MATERIALS 
UNLESS Oil/ERWISE NOTED. 

2. All DIMENSIONS, ELEVATIONS, 
SPECIFICATIONS ANO CAPACITIES ARE 
SUBJECT TO CHANGE. FOR PROJECT 
SPECIFIC DRAWINGS DETAILING EXACT 
0/MENS/ONS, WEIGHTS AND ACCESSORIES 
PLEASE CONTACT MANUFACTURER. 

INLET PIPE 
(OPTIONAL) 

LOCATION AND 
SIZE MAY VARY 

0/JTLET FLOW CONTROL 
ORIFICE &: RISER 

I 

CHA/JBER 
SEPARATION 

BAFFLE 

½ ~ PVC DRAIN DOWN UNES 
PLUG AND CAP UNUSED LINE 

CARTRIDGE 
MEDIA FILTER 

OUTLET WATER 
TRANSFER SYSTEM 

PLANV7£W 

OUTLET WATER 
TRANSFER SYSTEM 

CHAMBER 
SEPARATION 
BAm.E 

NOT TO SCALE 

DRAIN DOWN LINE 
5D35 ½"' PVC PJPE 
WITH FLOW CON!l?OL 
ORIFICE 

DRAIN DOWN FILTER 
UTIL/ZJNC BioMedioCREEN 
Fil TER MEDIA 

0/JTLET PIPE 
LOCATION AND SIZE 
MAY VARY 

/Nlll WATER 
TRANSFER 
SYSTEM r MANHOLE COVER 

C/l 

,-"""""faea~"M""'-"r"--, 

INFLOW T-t---+-JK 
CHAMBER 
TRANSFER 

PIPES 

PEINIOUS PAVE/IS 

LEGEND 
LEFT £ND VIEW 

PRETIIEATMENT C1WIBEH 

1- < . 1 WET/AND MEDIA 

~ PIA/IT /ROOT 
liblll:illl:l MOIS1uRE RETENTION /AYER 

BAFFLE WALL 
ii/RU HOLES 
TO BE 
PLUGGED AND 
CAPPED 

RIGHT END VlEW 
DISC/WIGE CHAMJJEJI 

i----4'-o"----, ,-----5'-gf" ,, 
PREl'IIEATMENT 4,BIOFILTRATION 4 

C1WIBEH Clfil/JJER 

i-----------13'-0"----------i 
1-----------14'-D"--------~--1 

ELEVATION VIEW 

i 

J 
<c 

~ETLANDS 
MWS-L-4-13 

STORM WATER 8/0FILTRA TION SYSTEM 
STANDARD DETAIL 

BIOCLEAN - MODULAR WElLANDS DETAIL 

NOT TO SCALE 

SITE SPECIFIC DATA 
---- PATENTED PERIMETER C/l PROJECT NUMBER WETiANDMEOIA 8£0 

VOID Mo4 VER/ICAL UNDERDRAIN MANIFOLD 
PROJECT NAM[ ----

PROJECT LOCATION ----

TREATMENT REQUIRED 

VOLUME BASED (CF) FLOW BASED (CFS) 

PEAK BYPASS REQUIRED {CFS) - IF APPLICABLE 

PIP£ DATA I.E. MATERIAL DIAMETER 

INt.n PIPE ---- N/K 12" 

OUTLET PIPE ---- N/K 12" 

PRETREATMENT BIOFILTRA TION DISCHARGE 

RIM ELEVATION ###### ####II ###### 
SURFACE LOAD PEDESTR~N PEDESTRMN PEDESTRMN 

FRAME & COVER 354 ¢JO" JEA 30" X 48~ ¢30~ 

WETIANDMEDM VOLUME {CY) 8.93 

ORIFICE SIZE (OIA. INCHES) 5 EA ¢1.34" 
NOTES.· 

INSTALLATION NOTES 

1. CONTRACTOR TO PROWOE All LABOR, EQUIPMENT, MATERIALS AND 
INCIDEIITALS R[QU/RED TO OFFLOAD AND INSTALL ii/£ SYSTEM AND 
APPURTENANC[S IN ACCOROANC[ WITH THIS DRAWING ANO TH[ TREATMENT t 
MANUFACTURERS' SPECIFJCA r/ONS, UNLESS OTHERWISE STATED IN 
MANUFACTURER'S CONTRAGr 

2. UNIT MUST BE INSTALLED ON L£V[L BASE. MANUFACTURER 
RECOMMENDS A MINIMUM 6" L[V[L ROCK BASE UNLESS SPECIFIED BY 
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE FOR VERIFYING IE IN 

I -------------------------------------------
INlll PIPE 
SEE NOTES 

PRE-FILTER 
CARTRIDGE 

PLAN VIEW 

C/L 

DRAIN 
DOWN LINE 

---------------~------

' ' 

Fl.OW 
CONTROL 

RISER 

0/JTLET PIPE 
S£E NOTES 

0 

0 

0 

0 

RIM/FG 

PROJECT [ NGINEER'S RECOMMENDED BAS[ SPECIFICA TIONS. 
4. COi/TRACTOR TO SUPPLY ANO INSTALL ALL EXTERNAL CONNECTING 

PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF 
~==5~~~~e±d9 l=tl=hi== iil.J_,.il ___________ __ ~= 

,,,,, IE OUT 

OUTFLOW PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. 6" 20'-0~------------------< 
CONCRETE (PIPES CANNOT INTRUDE BE'fONO FLUSH}. INVERT OF ~ 

All PIP[S SHALL 8[ SEAL[D WATERTIGHT PER MANUFACTURER'S 1- --------------21 '-0"----------------j 
STANDARD CONNECTION DETAIL 

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL PIPES, RISERS, 
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND 
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE. 

6. VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS W!rH 
VEGITATION MUST HAVc DRIP OR SPRAY IRRIGATION SUPPLIED AND 
INSTALLED BY OTHERS. 

7 COi/TRACTOR RESPONSIBLE FOR CONTACTING BIO CLEAN FOR 
ACrtVA TION OF UNIT. MANUFACTURER'S WARRAN Tr IS VOID WITHOUT 
PROPER ACTIIATION BY A BIO CLEAN REPRESENTATIVE. 

GENERAL NOTES 
I. MANUFACTURER TO PROV/OE ALL MATERIALS UNLESS OTHERWISE NOTED. 
2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO 

CHANG£ FOR PROJECT SPECIFIC DRAWINGS DETAIUNG EXACT DIMENSIONS, WEIGHTS 
AND ACCESSORIES PL54SE CONTACT BIO CLEAN. 

ELEVATION VIEW 

BIOCLEAN - MODULAR WETLANDS DETAIL 

NOT TO SCALE 

II 

II 

II 

·,:; p 1-.; 

II 

BMP NOTE 

DETAILS FOR STORMTRAP S/NGLETRAP SYSTEM AND 
BIOC/.£AN MODULAR M:ll.ANDS SYSTEM ARE NOT FOR 
CONSTRUCTION AND PROVIDED FOR REFERENCE ONLY. FINAL 
DETAILS FOR CONSTRUCTION IIILL BE PROVIDED DURING 
FINAL ENGINEERING. 

C/l 

5•~ _i------r=r------~16. 
LEFT END VIEW 

MANHOLE\ C/l HATCH 

RIGHT END VIEW 

TREATIIENT FLOW (CFS) 0.577 

OPERATING HEAD (FT) 3.4 

PRETREATMENT LOADING RA TE {GPM/SF) 2.0 

WET/AND MED~ LOADING RATE (CPM/SF) 1.0 

MWS-L-8-20-4'-11 "-V-UG 
STORMWA TER 8/0FILTRA TION SYSTEM 

STANDARD DETAIL 

A WATERTIGHT APPLICATION IS REQUI RED 
FOR TH IS SYSTEM. CONTACT STORMTRAP 

FOR WATERTIGHT OPTIONS. THE WATERTIGHT 
APPLICATION TO BE PROVIDED BY OTHERS. 

l~c-::::-:::-:::-:::-:::-:::=.::=.::=.:=.:::=:::=:::=::::::~~~~~~~~~r---r- ALLOWABLE MAX GRADE = 116.83 - - - - - - - - ALLOWABLE MIN GRADE = 113.33 --- -- -- ---- - ----- -------------SEE SHEET 4.0 FOR 
BACKFILL SPECIFICATIONS 

I 

11 ~1 

II I II I 
111-

11 I I I I II I I I 
11 111 11 I I I I I II I 
II Ill 111-
1 II I II I II I II I II I l~I 

1.50' 

5.00' 

------ - ------------ - ---
- -- -- - --- - ----- - -

F-==-=-=-=-=r=-======-==-=i_J 
,---------.--t----~--HWL = 111.33 

11'-4 " DOUBLETRAP 

Ill Ill 111== ~--------~-+----~--SYSTEM INVERT= 100.00 

11m111m111m111111 -Ill -Ill -Ill -Ill -Ill -Ill Ill 
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MIN. 3000 PSF BEARING CAPACITY 
TO BE VERIFIED IN FIELD BY OTHERS 
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11 '-4" & S' -8 11 DOUBLETRAP 

STORMTRAP - DOUBLETRAP DETAIL 

NOT TO SCALE 

13/f-~" 
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TOP or ,"OUNDATION ~ \ rCONTROL .JOI NT TO BE CUT 
/ INTO SLA8 WITHIN 3 HOURS 

• d 
d < 

' ., 
d 

' • < 

• 
' d < 

d 
L! • < 4 ' • 

< 

' • 

.\ -~ tr / AFTER SLAB IS POURED 

_J ' 1·-):1 MAXIMUM SYSTEM 
SLA B TH ICKNESS CONCR ETE STRENGTH 

REINFORCEMENT
3

iBOTH ' A' CLEAR 

SLAB THICKNESS~~·~=• -c=,~=~-~~-~ COVER DIRECTIONS COVER 
5" - 1'" o'-5" 4000 PS I #4 • 18" o.c. 3 .5" 

CONCRETE FOUNDATION NOTES: 
1. CONCRETE r0UNDATION TO BE SUPPLIED AND INSTALLED BY OTHERS. PAO REI NFORCEMENT- / 

>1 '- o" - 2' - 0" o' - 5" 4000 PSI ,, • 16"' o.c . 3.5" 

>2' - 0" - 3' - C·" O' - 5"' 4000 PSI #4 • 12" o ,c . 3 .5" 

2. CONCRETE STRENGTH O 28 DAYS, 5%-8% ENTRAINED AIR, 4" ~AX SLU~P. 
3. NET ALLOWABLE SOIL PRESSURE AS INDICATED ON SHEET 1.0. CONTROL JOINT DETAIL >3'-0" - 4'-0" 0'-5" 4000 PSI #4 • 12" o .c. 3.5" 

4. SOIL CONDITIONS TO BE VERIFIED ON SITE BY OTHERS. >4'-0" - 5'-0"' O' -5"' 4000 PSI /15 • 18"" o .c. 3_375-

5. REBAR: ASTM A615 GRADE 60, BLACK BAR. 
- -~ 

>5'-o" - 5'-o"' o'-s"' 4000 PSI #5 • 1 G" o.c. 3 375 -
6. DIMENSION OF FOUNDATION MUST HAVE 1'-0" OVERHANG BEYOND EXTERNAL FACE or 

MODULE. TOP OF~ FO- U_N_D_AT_1o_u_,~\ __ _,,f~'A_·_ c~,~-E.AR COV£R >6' - o" - 7' - o" o' - 8" 4000 P<; I #5 • 16" o.c. 3.375~ 

7. DIMENSION OF STORMTRAP SYSTEM ALLOW FOR A 3/4" GAP BETWEEN EACH MODULE. 
8. ALL Dl t.4ENSIONS TO BE VERIFIED IN THE FIELD BY OTHERS. 
9. THE CONTROL JOINTS SHALL BE BETWEEN (IF REQUIRED BY ENGINEER OF RECORD) 

16'-o" TO 24'-o" MAX APART. 
10. SEE SHEET 3.0 FOR INSTAL1ATION SPECIFICATIONS. 

SLAB THICKNEss--£;:·:·,- -
> 7 '-0" 

>8'-o" 

>9"-0" 

- 8'-D"' 

- 9'-o"' 

- i 0 ' -0" 

O' -9'" 4000 PS I #5 • 12" o .c. 3 .875~ 

o'-10·· 4000 PSI #5 • 12" o.c. 4 _375-

o'-10•· 4500 PSI #5 @ 12" 0.C. 4 .375" 

STORMTRAP - FOUNDATION DETAIL 

NOT TO SCALE 

ZONE CHART FI LL DEPTH TRACK WIDTH 
r.lAX '' EHICLE MAX GF.' OUND 

\'/EIGHT (KIPS) PK ESS URE 
STORM TR AP ZO'-JE INS TALLATI ON SPE CIFICATIONS/PROCEDURES 

ZONES ZONE DESCRIPTIONS RD.IA~KS 
12" 5 1.8 1690 ps i 
18" 56.1 ~ 9 ,,, 

12" 24 " 68. l 11 1 l psf 
ZONE ' fOUNCATION i\GGf! [Gf,TE ifS (f') STONF ~GGREGATE 

{SEE NOTE 4 FO.'l DESCRIPTIM) 30" 7 6. 7 1000 ps f 

TH E FILL PLACED AROL' t1C THE STGRMTRAP MOl!U_E S v J ST C·~~osnrn ON 80TH SI DES AT TH E 
SA~lE TIM E AND TO APPROX IMATE~Y TH E SAME ELE\1/>TION . AT NO TIME SHALL THE ~ILL BE HIN) 
UNI:. Sll l l:. WA I_I_ 31:. '.HW E IHAN L ' - !l "" HIG--1 1:. ~ IH,l N IH I:. f l__ i;r-J IHI:. :.Vl-'0':s I I:. SIii ~. E! ACK - 11_1 _ 
S11,l LL [ITIIEr: 8 [ ::: cM r ACTCD AND/01 VI ORAT[D TO [ N5U P.[ TIIAT 13AC fTILL AG0 R[GAT /$TON[ 
M,\TERl.".L IS WELL SE1'ED ',ND PRGPEf. lY INTER LOCK ED. C•\~ E S --l t ,LL EE T/1H'J TO PRE'.'E MT 
/1.,~y WCDGING ACTION AG.AI NST TI I[ s n w :::TU R[ . AND ALL s LO ~cs 'i'i lTII IN TII [ AR[ A TO 8[ 
tl-1. CKflLLEl: MU'.:i l ~I:. SlEf'PEI) OR Sl ~R J.U ll 10 PR~V'::NI ,', llJC NG A~IION. C.OP.E SI- .ALL AL:00 
BE TAKEN AS NO T TO DISRJPT T--IE JO NT WRAP FR OM THE JWH DU~ll-,IG TH E BACK FILL 
PRCC ESS. BACK FILL f,,I UST BE rR EE- DRAINl tK MrER AL. SEE ZONE 2 BAC.!FILL Ci- ART CN TH IS 

UNIFl£D SO!LS CLASSIFICATION 
36" 85.0 92' ps f 

ZONE 2 RACKrlLL {GW, GP, SW. SP) 0~ SEE BELOW NCTE : 
FOR APPRO\IED BACKFILL OPTIJMS IRACK LENGTH NUI TO SXCEED 15'-4'". 

OJ\'LY TWO TR ACKS PE R VEHIC LE. 

ZONE 3 FINAL COVER OVERTOP 
t,,,ATEIIIALS NOT TO EXC[[O 

120 PCF PM;( F(J!.' /\PPROVEn p.,-,cn1u _ OPTI Ci "-J S. IF tu,fl 'i ( ( t,R~--1 IS ':;il :';C( l-' 11 8LE ID M (;fi f.TIO: N. 

= 
, .. 

STONE ' AGGREGATE 

SANO 

CRU SHED 
C::ONCREE 

AGG~EGATE 

~OA[• PACK 

APPROVE D ZONE 2 BACKFILL OPTIO NS 

~ 

'"' STONE .AGGREGATE SHALL CONSIST OF CLEAN AND r"REE DR.O.IN INC .O. NCULAR 
'4,\TF.RIAL. THF Sl7F OF -HIS Ml,TFRIAI. SHALi. HA\IE 100% PASSING - HE I •• SI EVE 
Wll f-' 0% 10 ci% PASSING '"' /i8 SIEVE, THIS MATERIAL SHALL ff % ~ARA I W rnui.4 
NATIVE MATERIAL USING CEOFABRIC .AROUND THE PERIMETER OF THE BACKFILL (ASTM 
SI ZE /15 7) AS llETER \II N[[l BY TH C G[()T[CHNIGAL Er-.(,iN[ER. 

lt.lPCRTED PU RE SAND IS PERMITTED TO " USED AS BACKFILL IF IT IS CLEAN '"' FREE DRAINING. THE SAND USED r"OR 3ACKFILLING SHALL HAVE LESS THA ~ '" PASSING f40 51EV E AND LE SS THAN 5% PASSIMG fi,2C•O SIEVE. THIS MATERIAL SHALL 
a, SEPA'lAl ~D Ff:OM NATI \IE MAfERIAL USING GEOF ABRIC AROU~D THE PCRIM[ffR OF 
HI[ S/\h D B/\CKFILL. 
CLLl,N, l"l l [ [ 1)11/\IN·m; CIIUSI IUI r.( JNC:111 :11_ .•.Gr; 11 1. (;A n: MA IUII/\L CAN [l [ USEU AS 
BACSfl'_L FOR STORt.l TRAP"S .!OOULES. THE SIZE OF THIS I.IATUIAL SHALL HAVE ·oo¾ 
r.-,s~1r-ir; TIIF: I" SI[ ~[ WIT II 0% T(] 5% r ,.~,~INr; TII [ #~ 51 [ ~( . TIIIS .ti\fEfilAL SM/\ LL ll [ 
SEPARAE D rnm.i NATIVE MATERIAL US NG GEOFABS>I C AROUN D THE PER METER OF THE 
SAC'<FILL. 

STONE AGG~EGATE I 00% PASSING THE 1- 1/2" SIEVE ll'I TH LESS THAN '" PASSING 
me /!"200 SIEVE (A.ST-4 SIZE /IL67). GEOFASRIC AS PER GEOlECHNICAL rnGINEE~ 
R[COMM [ ND/\TION. 

CONFIRM WITI- ::;EOTEC h NIC /..L ENC INEE R AN= PRCVIJE F~ DTECTION AS REQU IRED (PROVIDED BY 
r, TH ERS) . 

2. DU RING PLACEMDH OF MAERIA L CVERTOP THE SYSTrn , AT NO TIME SHtiLL MACHHJERY BE US ED 
OVFRTOP T--IAT FXCFFDS TI-F OF:ilGN I IMITATIDWi OF TH F srqH i . 'N HFN Pl A'.: FVF f.- OF 
M.\TERIAL ovrn-o P, fAt,TrnL~L SH/\LL 3E ~L4CED SUCH ---1t,T ---1[ Dl ~ECTI ON er Plf,C~M[NT IS 
Pll.RALLEL WIT -I TH E 0 "."ERALL LONGITUli lNAL li l ~EC TI ON CF TH E ~YSE M WH EN~VER P:::SSI ELE. 

.) , IH I:. f ill 1- 1_/•.Ci:. l) UV l:. ~ IUP IH l SYS ll:.M '_i H/\LL ~I:. f' L1\Ci:. ~ 1\ I t , Ml ri lM IJ ,V Uf r; "" Llf l S. i,I NO 
TI ME SHALL M.l. 2HINER'i OR VEHICLES CREATER THAN -~E DESIC~! HS - n LCA,Jlt1C CRITERIA 
TR A\IEL OVERTOP THE SYSTE M WITHOUT TH~ Ml '-J IMIJ M DEC-Im< CC "v'~RAGE . IF TR-.VEL IS 
NSCESS/\RY 01/ER TOP TH E SYSTEM PRIOR TO ACHIEVING - HE MIN IMUI~ DES GN COV ER. IT MAY EE 
N€C[ SS,\RY TO RCDUC[ T I[ ULTIW.T[ LO A[, j gURD[ N o r Tl IC OPER/.T ING MACIIIN ERY so AS - o 
NOT EXC EED TI-E DE~I GN CA. PACITY OF TH E SYS TEM . IN S·'.)ME CASES . IN ·JRDER TO ACH IEVE 
REQU IRED CO MFACTIO~ . HA l✓ D COMPACTION MAY 3E '-J ECE~S;.RY IN CRDER rmT TO EXt.ECC THE 
t' LLOTTE[, DEC,IGN LO,IDING. C,~ E CHART FOR TRACKED VEHICLE WI DTH AND .1,LLCW,\8 LE l.<A XI MII~ 
rR[ S5u r, c P[ '; TRA C: K. 

STONE AGGREGATE FO UNC-i,TION IN ZC NE I IS ~EC -J MM ENDED FCR LE\' ELll-,I G FURPOSES ONLY 
( CIPH J NA _) 

,~ GE or A BR IC/ C?E OTEXTILE 

/ ~~N~C~UIREEic::l~L A6~f1g•~~~ 

GEOFAB RIC/GEOTEXTI LE\ ;"----~-=~=~-:=-::-::"':::'':.:':"c."::=::=::~::=::=::~~====::~'.::::~~-~~;.c:~~3'.~~~~===~~[~~[;~[~~[~~~~~~~~§~' 
AS REQUI RED PER APPROVED \ f 
ZONE2 EACKFILL O?TIONS. \ ------------------ ---------------}-

\ - - ' 
. .ZONE 3r -t - \.. - - -- - - - - - -- -- - - - -- --- -- -- --- -- -- --- - - - - - - ----- -- -- --- -- -- - -- - - - - -- - --- -- - - -- -I-

- ~ - --- --- - - -- --- -- - - - - - - - --- - -- - - - - - -- -- - - - - -- -- -- ----- - - - ----- - -- -~- NAME: CIVIL SENS£ INC. 

-ij:f' L M ~'( .. - ~----~ I ~----~ I ~----, ~ -K~ J.IH:f-'1/i_ [/;_ ADDRESS: 13475 DAN/ELON STREET. SUITE 150 

POll'A Y. CA 92064 

I 
STEPFED OR SERRATED AND / 

APPLICABLE OSHA REQUIREM ENTS 
(SEE INSTALLATION SPECIFICATIONS) 

STORMTRAP - BACKFILL DETAIL 

NOT TO SCALE 
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TYPICAL GARAGE SPACE DETAIL GENERAL NOTES 

1. 

2. 

CITY or SAN 0/EGO STAI/DAROS, ALL 711U-CAR GARAGES SHALL HA \IE A MINIMUM 
DIMENSION or 20 FITT X 20 FITT, WHILE ONE-CAR GARAGE SHALL HA \IE A MINIMUM 
DIMENSION or 10 FEET X 20 FITT, AS SHOWN BEl.OW. 

CITY OF SAN DIEGO STANDARDS, ALL 711U-CAR TANDEM GARAGES SHALL HA \IE A MINIMUM 
DIMENSION OF 9.5 FITT X 37 FITT, AS SHOWN BELOW. 

I I 
[ l 

v.~·I 'l~I 
L _},: 'L 

2-CAR GARAGE 
MIN. 20'x20' 

' I• 

1-CAR GARAGE 
MIN. /O'x20' 

::. ::: 

. 

2-CAR TAI/OEM GARAGE 
MIN. 9.5'x3i 

NOTE: BICYCLE PARKING PROVIDED WITH/II GARAGES. 

20' 
CURB TO CURB 

ALLEY 
4' MIN. -1,1<------,t ,i<---A'f- 4' MIN. 

PROPOSED 6" 
CURB ONLY 

ASPHALT PAVING SECTION PER 
SOILS ENGINEER RECOMMENDATION 

2.0!f 

TYPICAL SECTION 
ALLEY 'C', 'D', AND 'E' 

NOT TO SCALE 
NOTE: NO PARKING PERMITTED ON 

EITHER SJOE or THE DRI\IEWA Y. 

26' CURB TO CURB 
TRA\IEL WAY 
(RRE LANE) 

18' PROPOSED 
PARKING STALL 

PROPOSED CURB 
AND GUTTER 

1. AL TERNA TI\IE COMPUAIICE MEASURES FOR BUILDINGS 1, 2, AND 3 
ARE REOUIRED OUE TO THE REDUCED BRUSH MANAGEMENT ZONE 2. 
AL TERNA TI\IE COMPUANCE MEASURE PROPOSED FOR THESE BUILDINGS 
SHALL BE COMBO MASONRY BLOCK/I-HR RRE RA TED WALL OR 6 
FOOT HIGH MASONRY BLOCK WALL TO BE OETERMIIIED AT 
MINISTERIAL REVIEW. 

2. ALL SEWER, WATER AND STORM DRAIN UT/UT/ES ARE PR/VA TE UNLESS 
OTHERWISE NOTED. SEE SHEET 5 FOR MORE IIIFORMA TION. 

3. VISIBILITY AREA - NO OBSTRUCT/ON INCLUDING SOI.JD WALLS IN THE 
VISIBILITY AREA SHALL EXCEED 3 FEET Ill HEIGHT. PLANT MATERIAL, 
OTHER THAN TREES, LOCATED WITHIN VISJBILITY AREAS OR THE 
ADJACENT PUBLIC RIGHT-OF-WAY SHALL NOT EXCEED 24 INCHES IN 
HEIGHT, MEASURED FROM THE LOWEST GRAOE ABUmNG THE PLANT 
MATERIAL TO THE TOP OF THE PLANT MATERIAL 
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tt g' TYP. 

4---
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PRIVATE DRIVEWAY 'A' AND 'B' (PARKING ONE SIDE) 
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NOTE: LOOKING UP STATION. 
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Attachment 5 
Drainage Report 

Attach project’s drainage report. Refer to Drainage Design Manual to determine the 
reporting requirements. 

     The City of San Diego | Storm Water Standards 
      PDP SWQMP Template |  January 2018 Edition
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INTRODUCTION 
 
Pardee Homes is proposing to develop the 12.78 acre Paseo Montril site located at the east end of 
Paseo Montril in the city of San Diego (see the Vicinity Map). Civil Sense, Inc. has prepared the 
tentative map for project entitlements. The project proposes multi-family residential 
development containing 55 units in five buildings. The project will also include access drives, 
parking, and landscaping and is disturbing approximately 24 percent of the site. 
 

 
 

Vicinity Map 
 
Under existing, pre-project conditions, the site has not been disturbed. The existing drainage 
within the project footprint occurs as sheet flow in a southerly to southeasterly direction over the 
moderate to steeply sloping natural hillside. The storm runoff flows to three locations. A portion 
of the runoff flows onto Paseo Montril and is conveyed easterly away from the site along the 
existing street. The remainder of the runoff surface flows to a Caltrans storm drain system near 
the bottom of the hillside on the west side of Interstate 15. The runoff enters the Caltrans storm 
drain system at one of two locations, north and south. The Caltrans storm drain system conveys 
the runoff southerly away from the site along Interstate 15. The entire site runoff ultimately 
enters Los Penasquitos Creek, which is approximately 0.5 miles south of the site. 
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The project will include a private on-site drainage system (storm drain pipes, inlets, ditches, and 
drive aisles) to capture and convey the proposed condition runoff. Storm runoff within the 
majority of the development footprint will be directed to one of two Bio Clean Modular 
Wetlands System Linear BMPs for pollutant control. Each MWS Linear will be connected to an 
adjacent vault for flow control. The treated storm runoff will be conveyed by a proposed storm 
drain west along Paseo Montril to an existing storm drain system at the intersection of Paseo 
Montril and Rancho Penasquitos Boulevard. The project runoff will not enter the Caltrans inlets.  
 
This preliminary drainage report has been prepared in support of Civil Sense, Inc.’s tentative 
map. 
 
 
HYDROLOGIC RESULTS 
 
The overall study area covers 3.20 acres so the City of San Diego’s January 2017, Drainage 
Design Manual’s (Manual) rational method procedure was the basis for the existing and 
proposed condition hydrologic analyses. The Manual states that “the underground storm drain 
system shall be based upon a 50-year frequency storm,” and “the combination of storm drain 
system capacity and overflow will be able to carry the 100-year frequency storm. . . .” Since the 
site is so small, there will be minimal differences between the 50- and 100-year flow rates, so 
100-year analyses are being performed. The CivilDesign Rational Method Hydrology Program is 
based on the City criteria and was used for the analyses. The rational method input parameters 
are summarized below and the supporting data is included in Appendix A: 
 

 Intensity-Duration-Frequency: The City’s 100-year Intensity-Duration-Frequency curve 
from the Drainage Design Manual was used. 

 
 Drainage area: The existing condition drainage area was delineated from the project’s 

topographic mapping. 
 

Under proposed conditions, storm runoff is conveyed by private drainage facilities to BMPs 
(two Modular Wetlands System Linear and associated vaults). The overall proposed 
condition drainage basin has been subdivided into subbasins to reflect the flow patterns. The 
overall existing and proposed condition drainage areas were set equal to allow a comparison 
of results. 

 
 Hydrologic soil groups: The soil group within the site is entirely ‘D’ according to the City 

criteria.  
 
 Runoff coefficients: Under existing conditions, the site is an undeveloped, natural hillside, 

so the rural land use category was assigned. For proposed conditions, the development 
footprint was modeled with the multi-units land use category, while the undisturbed area 
and landscaped slope to the northwest was modeled with the rural land use category. 
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The existing and proposed condition rational method results are included in Appendix A and 
summarized in Table 1. Table 1 shows that the project will increase the flow onto Paseo Montril 
and will not direct runoff to the Caltrans north or south inlets.  
 

 Existing Conditions Proposed Conditions 

Location Node 
No. 

Area, 
acres 

Q100, 
cfs 

Node 
No. 

Area, 
acres 

Q100, 
cfs 

Paseo Montril 22 0.65 1.0 54 3.20 6.1 
Caltrans South Inlet 12 1.07 1.5 N/A 0 0 
Caltrans North Inlet 32 1.48 2.2 N/A 0 0 

 
Table 1.  Comparison of 100-Year Rational Method Results 

 
A preliminary detention analysis was performed to estimate the storage volume needed to 
attenuate the 100-year flow towards Paseo Montril from 6.1 to 1.0 cubic feet per second (cfs). 
The proposed condition peak flow was converted to a hydrograph using the County’s rational 
method hydrograph procedure. The hydrograph was entered into HEC-1 for the detention 
analysis. The HEC-1 results are included in Appendix A and show that at least 0.36 acre-feet 
(15,682 cubic feet) of storage is needed. The project will provide the required on-site storage in 
the two vaults in order to avoid increasing the 100-year flow onto Paseo Montril. 
 
 
CONCLUSION 
 
The analyses in this preliminary drainage report show that the project will increase the 100-year 
flow onto Paseo Montril. The increase will be mitigated by on-site storage. This will avoid 
burdening the existing downstream storm drain facilities. Storm runoff within the project 
footprint will no longer be conveyed to the Caltrans inlets, so there will not be an impact to these 
Caltrans facilities. 
 
There are no waters of the US at or in the immediate vicinity of the site. Therefore, neither a 
Federal Clean Water Act Section 401 (Regional Water Quality Control Board) nor 404 permit 
(US Army Corps of Engineers) are required. 
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Table A-1. Runoff Coefficients for Rational Method

Land Use
Runoff Coefficient (C)

Soil Type (1)

Residential:

        Single Family 0.55

        Multi-Units 0.70

        Mobile Homes 0.65

        Rural (lots greater than ½ acre) 0.45

Commercial (2)

        80% Impervious 0.85

Industrial (2)

        90% Impervious 0.95

Note:
(1) Type D soil to be used for all areas.
(2) Where actual conditions deviate significantly from the tabulated imperviousness values of 80% or 90%, the 
values given for coefficient C, may be revised by multiplying 80% or 90% by the ratio of actual imperviousness to 
the tabulated imperviousness. However, in case shall the final coefficient be less than 0.50. For example: Consider 
commercial property on D soil.

Actual imperviousness = 50%
Tabulated imperviousness = 80%
Revised C = (50/80) x 0.85 = 0.53

The values in Table A–1 are typical for urban areas. However, if the basin contains rural or
agricultural land use, parks, golf courses, or other types of nonurban land use that are expected to
be permanent, the appropriate value should be selected based upon the soil and cover and
approved by the City.

Rainfall Intensity
The rainfall intensity (I) is the rainfall in inches per hour (in/hr.) for a duration equal to the Tc for a
selected storm frequency. Once a particular storm frequency has been selected for design and
a Tc calculated for the drainage area, the rainfall intensity can be determined from the Intensity-
Duration-Frequency Design Chart (Figure A-1).

Multi-Units 0.70

Rural (lots greater than ½ acre) 0.45

-

A.1.3. 
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Figure A-2. Nomograph for Determination of Tc for Natural Watersheds

Note: Add ten minutes to the computed time of concentration from Figure A-2.
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Figure A-4. Rational Formula – Overland Time of Flow Nomograph 

Note: Use formula for watercourse distances in excess of 100 feet. 
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Figure B-2. 100-Year 6-Hour Isopluvials.  
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   San Diego County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.4 
 
 Rational method hydrology  program based on 
 San Diego County Flood Control Division 1985 hydrology manual 
  Rational Hydrology Study        Date: 02/16/21 
 ------------------------------------------------------------------------ 
 Paseo Montril 
 Tentative Map 
 Existing Conditions 
 100-Year Flow Rate 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 4028 
 
 ------------------------------------------------------------------------ 
 Rational hydrology study storm event year is   100.0 
 English (in-lb) input data Units used 
 English (in) rainfall data used 
 
 Standard intensity of Appendix I-B used for year and 
 Elevation 0 - 1500 feet 
 Factor (to multiply * intensity)  =  1.000 
 Only used if inside City of San Diego 
 San Diego hydrology manual 'C' values used 
 Runoff coefficients by rational method 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       10.000 to Point/Station       12.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
 Time of concentration computed by the 
 natural watersheds nomograph (App X-A) 
 TC = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) + 10 min. 
 Initial subarea flow distance  =  545.000(Ft.) 
 Highest elevation =  580.300(Ft.) 
 Lowest elevation =  477.400(Ft.) 
 Elevation difference =  102.900(Ft.) 
 TC=[(11.9*0.1032^3)/(102.90)]^.385=  1.90 + 10 min. =    11.90 min. 
 Rainfall intensity (I) =      3.168(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.450 
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 Subarea runoff =      1.525(CFS) 
 Total initial stream area =        1.070(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       20.000 to Point/Station       22.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
 Time of concentration computed by the 
 natural watersheds nomograph (App X-A) 
 TC = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) + 10 min. 
 Initial subarea flow distance  =  300.000(Ft.) 
 Highest elevation =  580.200(Ft.) 
 Lowest elevation =  499.800(Ft.) 
 Elevation difference =   80.400(Ft.) 
 TC=[(11.9*0.0568^3)/( 80.40)]^.385=  1.05 + 10 min. =    11.05 min. 
 Rainfall intensity (I) =      3.255(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.450 
 Subarea runoff =      0.952(CFS) 
 Total initial stream area =        0.650(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       30.000 to Point/Station       32.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
 Time of concentration computed by the 
 natural watersheds nomograph (App X-A) 
 TC = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) + 10 min. 
 Initial subarea flow distance  =  272.000(Ft.) 
 Highest elevation =  578.200(Ft.) 
 Lowest elevation =  510.500(Ft.) 
 Elevation difference =   67.700(Ft.) 
 TC=[(11.9*0.0515^3)/( 67.70)]^.385=  1.00 + 10 min. =    11.00 min. 
 Rainfall intensity (I) =      3.260(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.450 
 Subarea runoff =      2.171(CFS) 
 Total initial stream area =        1.480(Ac.) 
 End of computations, total study area =           3.200 (Ac.) 
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   San Diego County Rational Hydrology Program 
 
 CIVILCADD/CIVILDESIGN Engineering Software,(c)1991-2005 Version 6.4 
 
 Rational method hydrology  program based on 
 San Diego County Flood Control Division 1985 hydrology manual 
  Rational Hydrology Study        Date: 02/16/21 
 ------------------------------------------------------------------------ 
 Paseo Montril 
 Tentative Map 
 Proposed Conditions 
 100-Year Flow Rate 
 ------------------------------------------------------------------------ 
  *********   Hydrology Study Control Information ********** 
 
 ------------------------------------------------------------------------ 
 
 
 Program License Serial Number 4028 
 
 ------------------------------------------------------------------------ 
 Rational hydrology study storm event year is   100.0 
 English (in-lb) input data Units used 
 English (in) rainfall data used 
 
 Standard intensity of Appendix I-B used for year and 
 Elevation 0 - 1500 feet 
 Factor (to multiply * intensity)  =  1.000 
 Only used if inside City of San Diego 
 San Diego hydrology manual 'C' values used 
 Runoff coefficients by rational method 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       10.000 to Point/Station       12.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [MULTI - UNITS area type                     ]  
 Initial subarea flow distance  =  211.000(Ft.) 
 Highest elevation =  511.600(Ft.) 
 Lowest elevation =  509.830(Ft.) 
 Elevation difference =    1.770(Ft.) 
 Time of concentration calculated by the urban 
 areas overland flow method (App X-C) =    11.09 min. 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.7000)*( 211.000^.5)/( 0.839^(1/3)]=  11.09 
 Rainfall intensity (I) =      3.250(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.700 
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 Subarea runoff =      0.933(CFS) 
 Total initial stream area =        0.410(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       12.000 to Point/Station       14.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   504.660(Ft.) 
 Downstream point/station elevation =   503.720(Ft.) 
 Pipe length  =    93.50(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.933(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     0.933(CFS) 
 Normal flow depth in pipe =    4.83(In.) 
 Flow top width inside pipe =    8.98(In.) 
 Critical Depth =    5.31(In.) 
 Pipe flow velocity =      3.86(Ft/s) 
 Travel time through pipe =    0.40 min. 
 Time of concentration (TC) =    11.49 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       12.000 to Point/Station       14.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1  
 Stream flow area =      0.410(Ac.) 
 Runoff from this stream =      0.933(CFS) 
 Time of concentration =   11.49 min. 
 Rainfall intensity =     3.208(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       16.000 to Point/Station       14.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [MULTI - UNITS area type                     ]  
 Initial subarea flow distance  =  284.000(Ft.) 
 Highest elevation =  511.600(Ft.) 
 Lowest elevation =  509.830(Ft.) 
 Elevation difference =    1.770(Ft.) 
 Time of concentration calculated by the urban 
 areas overland flow method (App X-C) =    14.20 min. 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.7000)*( 284.000^.5)/( 0.623^(1/3)]=  14.20 
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 Rainfall intensity (I) =      2.966(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.700 
 Subarea runoff =      1.391(CFS) 
 Total initial stream area =        0.670(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       16.000 to Point/Station       14.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2  
 Stream flow area =      0.670(Ac.) 
 Runoff from this stream =      1.391(CFS) 
 Time of concentration =   14.20 min. 
 Rainfall intensity =     2.966(In/Hr) 
 Program is now starting with Main Stream No. 3 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       18.000 to Point/Station       20.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [MULTI - UNITS area type                     ]  
 Initial subarea flow distance  =   51.000(Ft.) 
 Highest elevation =  511.200(Ft.) 
 Lowest elevation =  510.700(Ft.) 
 Elevation difference =    0.500(Ft.) 
 Time of concentration calculated by the urban 
 areas overland flow method (App X-C) =     5.18 min. 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.7000)*(  51.000^.5)/( 0.980^(1/3)]=   5.18 
 Rainfall intensity (I) =      4.328(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.700 
 Subarea runoff =      0.091(CFS) 
 Total initial stream area =        0.030(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       20.000 to Point/Station       14.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   505.000(Ft.) 
 Downstream point/station elevation =   503.720(Ft.) 
 Pipe length  =   130.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     0.091(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     0.091(CFS) 
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 Normal flow depth in pipe =    1.65(In.) 
 Flow top width inside pipe =    5.35(In.) 
 Critical Depth =    1.78(In.) 
 Pipe flow velocity =      2.09(Ft/s) 
 Travel time through pipe =    1.03 min. 
 Time of concentration (TC) =     6.21 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       20.000 to Point/Station       14.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 3  
 Stream flow area =      0.030(Ac.) 
 Runoff from this stream =      0.091(CFS) 
 Time of concentration =    6.21 min. 
 Rainfall intensity =     4.026(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        0.933     11.49          3.208 
 2        1.391     14.20          2.966 
 3        0.091      6.21          4.026 
 Qmax(1) = 
     1.000 *    1.000 *     0.933) + 
     1.000 *    0.809 *     1.391) + 
     0.797 *    1.000 *     0.091) + =       2.131 
 Qmax(2) = 
     0.925 *    1.000 *     0.933) + 
     1.000 *    1.000 *     1.391) + 
     0.737 *    1.000 *     0.091) + =       2.320 
 Qmax(3) = 
     1.000 *    0.540 *     0.933) + 
     1.000 *    0.437 *     1.391) + 
     1.000 *    1.000 *     0.091) + =       1.203 
 
 Total of 3 main streams to confluence: 
 Flow rates before confluence point: 
        0.933       1.391       0.091 
 Maximum flow rates at confluence using above data: 
         2.131        2.320        1.203 
 Area of streams before confluence: 
         0.410        0.670        0.030 
 
 
 Results of confluence: 
 Total flow rate =      2.320(CFS) 
 Time of concentration =    14.205 min. 
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 Effective stream area after confluence  =      1.110(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       14.000 to Point/Station       22.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   503.490(Ft.) 
 Downstream point/station elevation =   502.070(Ft.) 
 Pipe length  =   136.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.320(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.320(CFS) 
 Normal flow depth in pipe =    6.96(In.) 
 Flow top width inside pipe =   11.85(In.) 
 Critical Depth =    7.83(In.) 
 Pipe flow velocity =      4.91(Ft/s) 
 Travel time through pipe =    0.46 min. 
 Time of concentration (TC) =    14.67 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       22.000 to Point/Station       24.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   501.740(Ft.) 
 Downstream point/station elevation =   490.960(Ft.) 
 Pipe length  =    49.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.320(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     2.320(CFS) 
 Normal flow depth in pipe =    4.38(In.) 
 Flow top width inside pipe =    5.33(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =     15.13(Ft/s) 
 Travel time through pipe =    0.05 min. 
 Time of concentration (TC) =    14.72 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       24.000 to Point/Station       34.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   490.630(Ft.) 
 Downstream point/station elevation =   489.760(Ft.) 
 Pipe length  =    87.30(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.320(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     2.320(CFS) 
 Normal flow depth in pipe =    7.07(In.) 
 Flow top width inside pipe =   11.81(In.) 
 Critical Depth =    7.83(In.) 
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 Pipe flow velocity =      4.83(Ft/s) 
 Travel time through pipe =    0.30 min. 
 Time of concentration (TC) =    15.02 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       24.000 to Point/Station       34.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1  
 Stream flow area =      1.110(Ac.) 
 Runoff from this stream =      2.320(CFS) 
 Time of concentration =   15.02 min. 
 Rainfall intensity =     2.903(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       40.000 to Point/Station       42.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [MULTI - UNITS area type                     ]  
 Initial subarea flow distance  =  414.000(Ft.) 
 Highest elevation =  518.600(Ft.) 
 Lowest elevation =  500.400(Ft.) 
 Elevation difference =   18.200(Ft.) 
 Time of concentration calculated by the urban 
 areas overland flow method (App X-C) =     8.94 min. 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.7000)*( 414.000^.5)/( 4.396^(1/3)]=   8.94 
 Rainfall intensity (I) =      3.514(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.700 
 Subarea runoff =      2.066(CFS) 
 Total initial stream area =        0.840(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       42.000 to Point/Station       34.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   494.820(Ft.) 
 Downstream point/station elevation =   489.500(Ft.) 
 Pipe length  =    68.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     2.066(CFS) 
 Nearest computed pipe diameter  =      9.00(In.) 
 Calculated individual pipe flow  =     2.066(CFS) 
 Normal flow depth in pipe =    4.21(In.) 
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 Flow top width inside pipe =    8.98(In.) 
 Critical Depth =    7.81(In.) 
 Pipe flow velocity =     10.18(Ft/s) 
 Travel time through pipe =    0.11 min. 
 Time of concentration (TC) =     9.05 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       42.000 to Point/Station       34.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2  
 Stream flow area =      0.840(Ac.) 
 Runoff from this stream =      2.066(CFS) 
 Time of concentration =    9.05 min. 
 Rainfall intensity =     3.498(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        2.320     15.02          2.903 
 2        2.066      9.05          3.498 
 Qmax(1) = 
     1.000 *    1.000 *     2.320) + 
     0.830 *    1.000 *     2.066) + =       4.035 
 Qmax(2) = 
     1.000 *    0.603 *     2.320) + 
     1.000 *    1.000 *     2.066) + =       3.465 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
        2.320       2.066 
 Maximum flow rates at confluence using above data: 
         4.035        3.465 
 Area of streams before confluence: 
         1.110        0.840 
 
 
 Results of confluence: 
 Total flow rate =      4.035(CFS) 
 Time of concentration =    15.022 min. 
 Effective stream area after confluence  =      1.950(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       34.000 to Point/Station       32.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   495.420(Ft.) 
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 Downstream point/station elevation =   491.300(Ft.) 
 Pipe length  =   182.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     4.035(CFS) 
 Nearest computed pipe diameter  =     12.00(In.) 
 Calculated individual pipe flow  =     4.035(CFS) 
 Normal flow depth in pipe =    7.77(In.) 
 Flow top width inside pipe =   11.47(In.) 
 Critical Depth =   10.21(In.) 
 Pipe flow velocity =      7.49(Ft/s) 
 Travel time through pipe =    0.40 min. 
 Time of concentration (TC) =    15.43 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       34.000 to Point/Station       32.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1  
 Stream flow area =      1.950(Ac.) 
 Runoff from this stream =      4.035(CFS) 
 Time of concentration =   15.43 min. 
 Rainfall intensity =     2.874(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       28.000 to Point/Station       30.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [MULTI - UNITS area type                     ]  
 Initial subarea flow distance  =  368.000(Ft.) 
 Highest elevation =  502.200(Ft.) 
 Lowest elevation =  496.320(Ft.) 
 Elevation difference =    5.880(Ft.) 
 Time of concentration calculated by the urban 
 areas overland flow method (App X-C) =    11.81 min. 
 TC = [1.8*(1.1-C)*distance(Ft.)^.5)/(% slope^(1/3)] 
 TC = [1.8*(1.1-0.7000)*( 368.000^.5)/( 1.598^(1/3)]=  11.81 
 Rainfall intensity (I) =      3.176(In/Hr) for a   100.0 year storm 
 Effective runoff coefficient used for area (Q=KCIA) is C = 0.700 
 Subarea runoff =      1.290(CFS) 
 Total initial stream area =        0.580(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       30.000 to Point/Station       32.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
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 ______________________________________________________________________ 
 Upstream point/station elevation =   492.500(Ft.) 
 Downstream point/station elevation =   491.890(Ft.) 
 Pipe length  =    11.33(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     1.290(CFS) 
 Nearest computed pipe diameter  =      6.00(In.) 
 Calculated individual pipe flow  =     1.290(CFS) 
 Normal flow depth in pipe =    4.86(In.) 
 Flow top width inside pipe =    4.70(In.) 
 Critical depth could not be calculated. 
 Pipe flow velocity =      7.56(Ft/s) 
 Travel time through pipe =    0.02 min. 
 Time of concentration (TC) =    11.84 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       30.000 to Point/Station       32.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2  
 Stream flow area =      0.580(Ac.) 
 Runoff from this stream =      1.290(CFS) 
 Time of concentration =   11.84 min. 
 Rainfall intensity =     3.174(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
 
 
 1        4.035     15.43          2.874 
 2        1.290     11.84          3.174 
 Qmax(1) = 
     1.000 *    1.000 *     4.035) + 
     0.905 *    1.000 *     1.290) + =       5.203 
 Qmax(2) = 
     1.000 *    0.767 *     4.035) + 
     1.000 *    1.000 *     1.290) + =       4.387 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
        4.035       1.290 
 Maximum flow rates at confluence using above data: 
         5.203        4.387 
 Area of streams before confluence: 
         1.950        0.580 
 
 
 Results of confluence: 
 Total flow rate =      5.203(CFS) 
 Time of concentration =    15.427 min. 
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 Effective stream area after confluence  =      2.530(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       32.000 to Point/Station       44.000 
 **** PIPEFLOW TRAVEL TIME (Program estimated size) **** 
 ______________________________________________________________________ 
 Upstream point/station elevation =   489.610(Ft.) 
 Downstream point/station elevation =   486.000(Ft.) 
 Pipe length  =   232.00(Ft.)   Manning's N = 0.013 
 No. of pipes = 1  Required pipe flow  =     5.203(CFS) 
 Nearest computed pipe diameter  =     15.00(In.) 
 Calculated individual pipe flow  =     5.203(CFS) 
 Normal flow depth in pipe =    8.77(In.) 
 Flow top width inside pipe =   14.78(In.) 
 Critical Depth =   11.10(In.) 
 Pipe flow velocity =      6.98(Ft/s) 
 Travel time through pipe =    0.55 min. 
 Time of concentration (TC) =    15.98 min. 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       32.000 to Point/Station       44.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 1  
 Stream flow area =      2.530(Ac.) 
 Runoff from this stream =      5.203(CFS) 
 Time of concentration =   15.98 min. 
 Rainfall intensity =     2.834(In/Hr) 
 Program is now starting with Main Stream No. 2 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       50.000 to Point/Station       52.000 
 **** INITIAL AREA EVALUATION **** 
 ______________________________________________________________________ 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
 Time of concentration computed by the 
 natural watersheds nomograph (App X-A) 
 TC = [11.9*length(Mi)^3)/(elevation change(Ft.))]^.385 *60(min/hr) + 10 min. 
 Initial subarea flow distance  =   60.000(Ft.) 
 Highest elevation =  580.300(Ft.) 
 Lowest elevation =  577.000(Ft.) 
 Elevation difference =    3.300(Ft.) 
 TC=[(11.9*0.0114^3)/(  3.30)]^.385=  0.56 + 10 min. =    10.56 min. 
 Rainfall intensity (I) =      3.308(In/Hr) for a   100.0 year storm 
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 Effective runoff coefficient used for area (Q=KCIA) is C = 0.450 
 Subarea runoff =      0.194(CFS) 
 Total initial stream area =        0.130(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       52.000 to Point/Station       54.000 
 **** IMPROVED CHANNEL TRAVEL TIME **** 
 ______________________________________________________________________ 
 Upstream point elevation =   577.000(Ft.) 
 Downstream point elevation =   494.300(Ft.) 
 Channel length thru subarea  =   320.000(Ft.) 
 Channel base width =    0.500(Ft.) 
 Slope or 'Z' of left channel bank =   2.000 
 Slope or 'Z' of right channel bank =   2.000 
 Estimated mean flow rate at midpoint of channel =      0.596(CFS) 
 Manning's 'N'    = 0.015 
 Maximum depth of channel  =    1.000(Ft.) 
 Flow(q) thru subarea =      0.596(CFS) 
 Depth of flow =   0.098(Ft.), Average velocity =   8.760(Ft/s) 
 Channel flow top width =    0.891(Ft.) 
 Flow Velocity =    8.76(Ft/s) 
 Travel time  =    0.61 min. 
 Time of concentration =   11.17 min. 
 Critical depth =      0.254(Ft.) 
  Adding area flow to channel 
 Decimal fraction soil group A = 0.000 
 Decimal fraction soil group B = 0.000 
 Decimal fraction soil group C = 0.000 
 Decimal fraction soil group D = 1.000 
 [RURAL(greater than 0.5 Ac, 0.2 ha) area type]  
 Rainfall intensity =      3.242(In/Hr) for a   100.0 year storm 
 Runoff coefficient used for sub-area, Rational method,Q=KCIA, C = 0.450 
 Subarea runoff =      0.788(CFS) for    0.540(Ac.) 
 Total runoff =      0.981(CFS) Total area =        0.67(Ac.) 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 Process from Point/Station       54.000 to Point/Station       44.000 
 **** CONFLUENCE OF MAIN STREAMS **** 
 ______________________________________________________________________ 
 The following data inside Main Stream is listed: 
 In Main Stream number: 2  
 Stream flow area =      0.670(Ac.) 
 Runoff from this stream =      0.981(CFS) 
 Time of concentration =   11.17 min. 
 Rainfall intensity =     3.242(In/Hr) 
 Summary of stream data: 
 
 Stream   Flow rate      TC            Rainfall Intensity 
  No.       (CFS)       (min)                 (In/Hr) 
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 1        5.203     15.98          2.834 
 2        0.981     11.17          3.242 
 Qmax(1) = 
     1.000 *    1.000 *     5.203) + 
     0.874 *    1.000 *     0.981) + =       6.061 
 Qmax(2) = 
     1.000 *    0.699 *     5.203) + 
     1.000 *    1.000 *     0.981) + =       4.617 
 
 Total of 2 main streams to confluence: 
 Flow rates before confluence point: 
        5.203       0.981 
 Maximum flow rates at confluence using above data: 
         6.061        4.617 
 Area of streams before confluence: 
         2.530        0.670 
 
 
 Results of confluence: 
 Total flow rate =      6.061(CFS) 
 Time of concentration =    15.981 min. 
 Effective stream area after confluence  =      3.200(Ac.) 
 End of computations, total study area =           3.200 (Ac.) 
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            THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW. 
 
            THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
            THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
            NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
            DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL   LOSS RATE:GREEN AND AMPT INFILTRATION 
            KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 
 



 

 
 

                                                       HEC-1 INPUT                                             PAGE  1 
 
           LINE           ID.......1.......2.......3.......4.......5.......6.......7.......8.......9......10 
 
                          *DIAGRAM                                                                         
 *** FREE *** 
              1           ID   PASEO MONTRIL                                                                 
              2           ID   PRELIMINARY DETENTION ANALYSIS FOR TENTATIVE MAP                              
              3           ID   100-YEAR STORM EVENT                                                          
              4           IT       2 01JAN90    1200     200                                                 
  
              5           KK    SITE                                                                         
              6           KM   RATIONAL METHOD HYDROGRAPH PROGRAM                                            
              7           KM   100-YEAR, 6-HOUR RAINFALL IS 2.8 INCHES                                       
              8           KM   RATIONAL METHOD RUNOFF COEFFICIENT IS 0.67                                    
              9           KM   RATIONAL METHOD TIME OF CONCENTRATION IS 15.98 MINUTES                        
             10           BA  0.0050                                                                         
             11           IN      16 01JAN90    1152                                                         
             12           QI       0     0.4     0.4     0.4     0.4     0.4     0.5     0.5     0.5     0.6 
             13           QI     0.7     0.7     0.9       1     1.5     3.4     6.1     1.2     0.8     0.6 
             14           QI     0.5     0.5     0.4     0.4       0       0       0       0       0       0 
             15           QI       0       0       0       0       0                                         
  
             16           KK  DETAIN                                                                         
             17           RS       1    STOR      -1                                                         
             18           SV       0    0.36                                                                 
             19           SQ       0     1.0                                                                 
             20           SE     100     101                                                                 
             21           ZZ                                                                                 
 
 
 
 
 
 
 
 
                 SCHEMATIC DIAGRAM OF STREAM NETWORK 
 INPUT 
  LINE      (V) ROUTING          (--->) DIVERSION OR PUMP FLOW 
 
   NO.      (.) CONNECTOR        (<---) RETURN OF DIVERTED OR PUMPED FLOW 
 
     5        SITE 
                 V 
                 V 
    16      DETAIN 
 
 (***) RUNOFF ALSO COMPUTED AT THIS LOCATION 
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 *   FLOOD HYDROGRAPH PACKAGE  (HEC-1)   *                                                   *    U.S. ARMY CORPS OF ENGINEERS     * 
 *               JUN   1998              *                                                   *    HYDROLOGIC ENGINEERING CENTER    * 
 *            VERSION 4.1                *                                                   *          609 SECOND STREET          * 
 *                                       *                                                   *       DAVIS, CALIFORNIA 95616       * 
 *  RUN DATE   16FEB21  TIME  13:21:51   *                                                   *           (916) 756-1104            * 
 *                                       *                                                   *                                     * 
 *****************************************                                                   *************************************** 
 
 
 
 
 
                            PASEO MONTRIL                                                                 
                            PRELIMINARY DETENTION ANALYSIS FOR TENTATIVE MAP                              
                            100-YEAR STORM EVENT                                                          
 
      IT          HYDROGRAPH TIME DATA 
                         NMIN           2  MINUTES IN COMPUTATION INTERVAL 
                        IDATE      1JAN90  STARTING DATE 
                        ITIME        1200  STARTING TIME 
                           NQ         200  NUMBER OF HYDROGRAPH ORDINATES 
                       NDDATE      1JAN90  ENDING DATE 
                       NDTIME        1838  ENDING TIME 
                       ICENT           19  CENTURY MARK 
 
                    COMPUTATION INTERVAL     .03 HOURS 
                         TOTAL TIME BASE    6.63 HOURS 
 
           ENGLISH UNITS 
                DRAINAGE AREA         SQUARE MILES 
                PRECIPITATION DEPTH   INCHES 
                LENGTH, ELEVATION     FEET 
                FLOW                  CUBIC FEET PER SECOND 
                STORAGE VOLUME        ACRE-FEET 
                SURFACE AREA          ACRES 
                TEMPERATURE           DEGREES FAHRENHEIT 
 
 
 
 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 
 
 
             ************** 
             *            * 
    5 KK     *      SITE  *                                                                              
             *            * 
             ************** 
                            RATIONAL METHOD HYDROGRAPH PROGRAM                                            
                            100-YEAR, 6-HOUR RAINFALL IS 2.8 INCHES                                       
                            RATIONAL METHOD RUNOFF COEFFICIENT IS 0.67                                    
                            RATIONAL METHOD TIME OF CONCENTRATION IS 15.98 MINUTES                        
 
   11 IN          TIME DATA FOR INPUT TIME SERIES 
                        JXMIN          16  TIME INTERVAL IN MINUTES 
                       JXDATE      1JAN90  STARTING DATE 
                       JXTIME        1152  STARTING TIME 
 
                SUBBASIN RUNOFF DATA 
 
   10 BA          SUBBASIN CHARACTERISTICS 
                        TAREA         .00  SUBBASIN AREA 
 
                                                                 *** 
  
 *********************************************************************************************************************************** 
 
                                                   HYDROGRAPH AT STATION     SITE 
  
 *********************************************************************************************************************************** 



 

 
 

                                 *                                *                                * 
    DA MON HRMN  ORD      FLOW   *   DA MON HRMN  ORD      FLOW   *   DA MON HRMN  ORD      FLOW   *   DA MON HRMN  ORD      FLOW 
                                 *                                *                                * 
     1 JAN 1200    1        0.   *    1 JAN 1340   51        1.   *    1 JAN 1520  101        1.   *    1 JAN 1700  151        1. 
     1 JAN 1202    2        0.   *    1 JAN 1342   52        1.   *    1 JAN 1522  102        1.   *    1 JAN 1702  152        1. 
     1 JAN 1204    3        0.   *    1 JAN 1344   53        1.   *    1 JAN 1524  103        1.   *    1 JAN 1704  153        1. 
     1 JAN 1206    4        0.   *    1 JAN 1346   54        1.   *    1 JAN 1526  104        1.   *    1 JAN 1706  154        1. 
     1 JAN 1208    5        0.   *    1 JAN 1348   55        1.   *    1 JAN 1528  105        1.   *    1 JAN 1708  155        1. 
     1 JAN 1210    6        0.   *    1 JAN 1350   56        1.   *    1 JAN 1530  106        1.   *    1 JAN 1710  156        1. 
     1 JAN 1212    7        0.   *    1 JAN 1352   57        1.   *    1 JAN 1532  107        1.   *    1 JAN 1712  157        1. 
     1 JAN 1214    8        0.   *    1 JAN 1354   58        1.   *    1 JAN 1534  108        1.   *    1 JAN 1714  158        1. 
     1 JAN 1216    9        0.   *    1 JAN 1356   59        1.   *    1 JAN 1536  109        2.   *    1 JAN 1716  159        1. 
     1 JAN 1218   10        0.   *    1 JAN 1358   60        1.   *    1 JAN 1538  110        2.   *    1 JAN 1718  160        1. 
     1 JAN 1220   11        0.   *    1 JAN 1400   61        1.   *    1 JAN 1540  111        2.   *    1 JAN 1720  161        1. 
     1 JAN 1222   12        0.   *    1 JAN 1402   62        1.   *    1 JAN 1542  112        2.   *    1 JAN 1722  162        1. 
     1 JAN 1224   13        0.   *    1 JAN 1404   63        1.   *    1 JAN 1544  113        2.   *    1 JAN 1724  163        1. 
     1 JAN 1226   14        0.   *    1 JAN 1406   64        1.   *    1 JAN 1546  114        3.   *    1 JAN 1726  164        1. 
     1 JAN 1228   15        0.   *    1 JAN 1408   65        1.   *    1 JAN 1548  115        3.   *    1 JAN 1728  165        1. 
     1 JAN 1230   16        0.   *    1 JAN 1410   66        1.   *    1 JAN 1550  116        3.   *    1 JAN 1730  166        0. 
     1 JAN 1232   17        0.   *    1 JAN 1412   67        1.   *    1 JAN 1552  117        3.   *    1 JAN 1732  167        0. 
     1 JAN 1234   18        0.   *    1 JAN 1414   68        1.   *    1 JAN 1554  118        4.   *    1 JAN 1734  168        0. 
     1 JAN 1236   19        0.   *    1 JAN 1416   69        1.   *    1 JAN 1556  119        4.   *    1 JAN 1736  169        0. 
     1 JAN 1238   20        0.   *    1 JAN 1418   70        1.   *    1 JAN 1558  120        4.   *    1 JAN 1738  170        0. 
     1 JAN 1240   21        0.   *    1 JAN 1420   71        1.   *    1 JAN 1600  121        5.   *    1 JAN 1740  171        0. 
     1 JAN 1242   22        0.   *    1 JAN 1422   72        1.   *    1 JAN 1602  122        5.   *    1 JAN 1742  172        0. 
     1 JAN 1244   23        0.   *    1 JAN 1424   73        1.   *    1 JAN 1604  123        5.   *    1 JAN 1744  173        0. 
     1 JAN 1246   24        0.   *    1 JAN 1426   74        1.   *    1 JAN 1606  124        6.   *    1 JAN 1746  174        0. 
     1 JAN 1248   25        0.   *    1 JAN 1428   75        1.   *    1 JAN 1608  125        6.   *    1 JAN 1748  175        0. 
     1 JAN 1250   26        0.   *    1 JAN 1430   76        1.   *    1 JAN 1610  126        5.   *    1 JAN 1750  176        0. 
     1 JAN 1252   27        0.   *    1 JAN 1432   77        1.   *    1 JAN 1612  127        5.   *    1 JAN 1752  177        0. 
     1 JAN 1254   28        0.   *    1 JAN 1434   78        1.   *    1 JAN 1614  128        4.   *    1 JAN 1754  178        0. 
     1 JAN 1256   29        0.   *    1 JAN 1436   79        1.   *    1 JAN 1616  129        4.   *    1 JAN 1756  179        0. 
     1 JAN 1258   30        0.   *    1 JAN 1438   80        1.   *    1 JAN 1618  130        3.   *    1 JAN 1758  180        0. 
     1 JAN 1300   31        0.   *    1 JAN 1440   81        1.   *    1 JAN 1620  131        2.   *    1 JAN 1800  181        0. 
     1 JAN 1302   32        0.   *    1 JAN 1442   82        1.   *    1 JAN 1622  132        2.   *    1 JAN 1802  182        0. 
     1 JAN 1304   33        0.   *    1 JAN 1444   83        1.   *    1 JAN 1624  133        1.   *    1 JAN 1804  183        0. 
     1 JAN 1306   34        0.   *    1 JAN 1446   84        1.   *    1 JAN 1626  134        1.   *    1 JAN 1806  184        0. 
     1 JAN 1308   35        0.   *    1 JAN 1448   85        1.   *    1 JAN 1628  135        1.   *    1 JAN 1808  185        0. 
     1 JAN 1310   36        0.   *    1 JAN 1450   86        1.   *    1 JAN 1630  136        1.   *    1 JAN 1810  186        0. 
     1 JAN 1312   37        0.   *    1 JAN 1452   87        1.   *    1 JAN 1632  137        1.   *    1 JAN 1812  187        0. 
     1 JAN 1314   38        0.   *    1 JAN 1454   88        1.   *    1 JAN 1634  138        1.   *    1 JAN 1814  188        0. 
     1 JAN 1316   39        0.   *    1 JAN 1456   89        1.   *    1 JAN 1636  139        1.   *    1 JAN 1816  189        0. 
     1 JAN 1318   40        0.   *    1 JAN 1458   90        1.   *    1 JAN 1638  140        1.   *    1 JAN 1818  190        0. 
     1 JAN 1320   41        0.   *    1 JAN 1500   91        1.   *    1 JAN 1640  141        1.   *    1 JAN 1820  191        0. 
     1 JAN 1322   42        0.   *    1 JAN 1502   92        1.   *    1 JAN 1642  142        1.   *    1 JAN 1822  192        0. 
     1 JAN 1324   43        0.   *    1 JAN 1504   93        1.   *    1 JAN 1644  143        1.   *    1 JAN 1824  193        0. 
     1 JAN 1326   44        0.   *    1 JAN 1506   94        1.   *    1 JAN 1646  144        1.   *    1 JAN 1826  194        0. 
     1 JAN 1328   45        1.   *    1 JAN 1508   95        1.   *    1 JAN 1648  145        1.   *    1 JAN 1828  195        0. 
     1 JAN 1330   46        1.   *    1 JAN 1510   96        1.   *    1 JAN 1650  146        1.   *    1 JAN 1830  196        0. 
     1 JAN 1332   47        1.   *    1 JAN 1512   97        1.   *    1 JAN 1652  147        1.   *    1 JAN 1832  197        0. 
     1 JAN 1334   48        1.   *    1 JAN 1514   98        1.   *    1 JAN 1654  148        1.   *    1 JAN 1834  198        0. 
     1 JAN 1336   49        1.   *    1 JAN 1516   99        1.   *    1 JAN 1656  149        1.   *    1 JAN 1836  199        0. 
     1 JAN 1338   50        1.   *    1 JAN 1518  100        1.   *    1 JAN 1658  150        1.   *    1 JAN 1838  200        0. 
                                 *                                *                                * 
 *********************************************************************************************************************************** 
 
  PEAK FLOW     TIME                          MAXIMUM AVERAGE FLOW 
                                      6-HR       24-HR       72-HR      6.63-HR 
+   (CFS)       (HR) 
                           (CFS) 
+       6.      4.13                    1.          1.          1.           1. 
                        (INCHES)     1.866       1.880       1.880        1.880 
                         (AC-FT)        0.          1.          1.           1. 
 
                         CUMULATIVE AREA =     .00 SQ MI 
 
 
 
 
 *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 
 



 

 
 

 
             ************** 
             *            * 
   16 KK     *    DETAIN  *                                                                              
             *            * 
             ************** 
 
                HYDROGRAPH ROUTING DATA 
 
   17 RS          STORAGE ROUTING 
                        NSTPS           1  NUMBER OF SUBREACHES 
                         ITYP        STOR  TYPE OF INITIAL CONDITION 
                       RSVRIC       -1.00  INITIAL CONDITION 
                            X         .00 WORKING R AND D COEFFICIENT  
 
   18 SV            STORAGE          .0        .4 
 
   19 SQ          DISCHARGE          0.        1. 
 
   20 SE          ELEVATION      100.00    101.00 
 
                                                                 *** 
  
 *********************************************************************************************************************************** 
 
                                                   HYDROGRAPH AT STATION   DETAIN 
  
 *********************************************************************************************************************************** 
                                            *                                           * 
  DA MON HRMN ORD  OUTFLOW  STORAGE   STAGE * DA MON HRMN ORD  OUTFLOW  STORAGE   STAGE * DA MON HRMN ORD  OUTFLOW  STORAGE   STAGE 
                                            *                                           * 
   1 JAN 1200   1       0.       .1   100.2 *  1 JAN 1414  68       0.       .1   100.3 *  1 JAN 1628 135       1.       .4   101.0 
   1 JAN 1202   2       0.       .1   100.2 *  1 JAN 1416  69       0.       .1   100.3 *  1 JAN 1630 136       1.       .4   101.0 
   1 JAN 1204   3       0.       .1   100.2 *  1 JAN 1418  70       0.       .1   100.3 *  1 JAN 1632 137       1.       .4   101.0 
   1 JAN 1206   4       0.       .1   100.2 *  1 JAN 1420  71       0.       .1   100.3 *  1 JAN 1634 138       1.       .4   101.0 
   1 JAN 1208   5       0.       .1   100.2 *  1 JAN 1422  72       0.       .1   100.3 *  1 JAN 1636 139       1.       .4   101.0 
   1 JAN 1210   6       0.       .1   100.2 *  1 JAN 1424  73       0.       .1   100.3 *  1 JAN 1638 140       1.       .4   101.0 
   1 JAN 1212   7       0.       .1   100.2 *  1 JAN 1426  74       0.       .1   100.3 *  1 JAN 1640 141       1.       .4   101.0 
   1 JAN 1214   8       0.       .1   100.2 *  1 JAN 1428  75       0.       .1   100.3 *  1 JAN 1642 142       1.       .4   101.0 
   1 JAN 1216   9       0.       .1   100.2 *  1 JAN 1430  76       0.       .1   100.3 *  1 JAN 1644 143       1.       .4   101.0 
   1 JAN 1218  10       0.       .1   100.2 *  1 JAN 1432  77       0.       .1   100.3 *  1 JAN 1646 144       1.       .4   101.0 
   1 JAN 1220  11       0.       .1   100.2 *  1 JAN 1434  78       0.       .1   100.3 *  1 JAN 1648 145       1.       .4   101.0 
   1 JAN 1222  12       0.       .1   100.2 *  1 JAN 1436  79       0.       .1   100.3 *  1 JAN 1650 146       1.       .4   101.0 
   1 JAN 1224  13       0.       .1   100.2 *  1 JAN 1438  80       0.       .1   100.3 *  1 JAN 1652 147       1.       .4   101.0 
   1 JAN 1226  14       0.       .1   100.2 *  1 JAN 1440  81       0.       .1   100.3 *  1 JAN 1654 148       1.       .4   101.0 
   1 JAN 1228  15       0.       .1   100.2 *  1 JAN 1442  82       0.       .1   100.3 *  1 JAN 1656 149       1.       .4   101.0 
   1 JAN 1230  16       0.       .1   100.2 *  1 JAN 1444  83       0.       .1   100.3 *  1 JAN 1658 150       1.       .3   101.0 
   1 JAN 1232  17       0.       .1   100.2 *  1 JAN 1446  84       0.       .1   100.3 *  1 JAN 1700 151       1.       .3   101.0 
   1 JAN 1234  18       0.       .1   100.2 *  1 JAN 1448  85       0.       .1   100.3 *  1 JAN 1702 152       1.       .3   101.0 
   1 JAN 1236  19       0.       .1   100.2 *  1 JAN 1450  86       0.       .1   100.3 *  1 JAN 1704 153       1.       .3   101.0 
   1 JAN 1238  20       0.       .1   100.2 *  1 JAN 1452  87       0.       .1   100.4 *  1 JAN 1706 154       1.       .3   101.0 
   1 JAN 1240  21       0.       .1   100.2 *  1 JAN 1454  88       0.       .1   100.4 *  1 JAN 1708 155       1.       .3   101.0 
   1 JAN 1242  22       0.       .1   100.2 *  1 JAN 1456  89       0.       .1   100.4 *  1 JAN 1710 156       1.       .3   101.0 
   1 JAN 1244  23       0.       .1   100.2 *  1 JAN 1458  90       0.       .1   100.4 *  1 JAN 1712 157       1.       .3   100.9 
   1 JAN 1246  24       0.       .1   100.2 *  1 JAN 1500  91       0.       .1   100.4 *  1 JAN 1714 158       1.       .3   100.9 
   1 JAN 1248  25       0.       .1   100.2 *  1 JAN 1502  92       0.       .1   100.4 *  1 JAN 1716 159       1.       .3   100.9 
   1 JAN 1250  26       0.       .1   100.2 *  1 JAN 1504  93       0.       .1   100.4 *  1 JAN 1718 160       1.       .3   100.9 
   1 JAN 1252  27       0.       .1   100.2 *  1 JAN 1506  94       0.       .1   100.4 *  1 JAN 1720 161       1.       .3   100.9 
   1 JAN 1254  28       0.       .1   100.2 *  1 JAN 1508  95       0.       .1   100.4 *  1 JAN 1722 162       1.       .3   100.9 
   1 JAN 1256  29       0.       .1   100.2 *  1 JAN 1510  96       0.       .1   100.4 *  1 JAN 1724 163       1.       .3   100.9 
   1 JAN 1258  30       0.       .1   100.2 *  1 JAN 1512  97       0.       .1   100.4 *  1 JAN 1726 164       1.       .3   100.9 
   1 JAN 1300  31       0.       .1   100.2 *  1 JAN 1514  98       0.       .1   100.4 *  1 JAN 1728 165       1.       .3   100.9 
   1 JAN 1302  32       0.       .1   100.2 *  1 JAN 1516  99       0.       .1   100.4 *  1 JAN 1730 166       1.       .3   100.9 
   1 JAN 1304  33       0.       .1   100.2 *  1 JAN 1518 100       0.       .1   100.4 *  1 JAN 1732 167       1.       .3   100.9 
   1 JAN 1306  34       0.       .1   100.2 *  1 JAN 1520 101       0.       .1   100.4 *  1 JAN 1734 168       1.       .3   100.9 
   1 JAN 1308  35       0.       .1   100.2 *  1 JAN 1522 102       0.       .1   100.4 *  1 JAN 1736 169       1.       .3   100.9 
   1 JAN 1310  36       0.       .1   100.2 *  1 JAN 1524 103       0.       .1   100.4 *  1 JAN 1738 170       1.       .3   100.9 
   1 JAN 1312  37       0.       .1   100.2 *  1 JAN 1526 104       0.       .2   100.4 *  1 JAN 1740 171       1.       .3   100.9 
   1 JAN 1314  38       0.       .1   100.2 *  1 JAN 1528 105       0.       .2   100.4 *  1 JAN 1742 172       1.       .3   100.9 
   1 JAN 1316  39       0.       .1   100.2 *  1 JAN 1530 106       0.       .2   100.4 *  1 JAN 1744 173       1.       .3   100.9 
   1 JAN 1318  40       0.       .1   100.2 *  1 JAN 1532 107       0.       .2   100.4 *  1 JAN 1746 174       1.       .3   100.9 



 

 
 

   1 JAN 1320  41       0.       .1   100.3 *  1 JAN 1534 108       0.       .2   100.4 *  1 JAN 1748 175       1.       .3   100.9 
   1 JAN 1322  42       0.       .1   100.3 *  1 JAN 1536 109       0.       .2   100.5 *  1 JAN 1750 176       1.       .3   100.9 
   1 JAN 1324  43       0.       .1   100.3 *  1 JAN 1538 110       0.       .2   100.5 *  1 JAN 1752 177       1.       .3   100.9 
   1 JAN 1326  44       0.       .1   100.3 *  1 JAN 1540 111       0.       .2   100.5 *  1 JAN 1754 178       1.       .3   100.9 
   1 JAN 1328  45       0.       .1   100.3 *  1 JAN 1542 112       0.       .2   100.5 *  1 JAN 1756 179       1.       .3   100.9 
   1 JAN 1330  46       0.       .1   100.3 *  1 JAN 1544 113       1.       .2   100.5 *  1 JAN 1758 180       1.       .3   100.9 
   1 JAN 1332  47       0.       .1   100.3 *  1 JAN 1546 114       1.       .2   100.5 *  1 JAN 1800 181       1.       .3   100.9 
   1 JAN 1334  48       0.       .1   100.3 *  1 JAN 1548 115       1.       .2   100.5 *  1 JAN 1802 182       1.       .3   100.9 
   1 JAN 1336  49       0.       .1   100.3 *  1 JAN 1550 116       1.       .2   100.6 *  1 JAN 1804 183       1.       .3   100.9 
   1 JAN 1338  50       0.       .1   100.3 *  1 JAN 1552 117       1.       .2   100.6 *  1 JAN 1806 184       1.       .3   100.9 
   1 JAN 1340  51       0.       .1   100.3 *  1 JAN 1554 118       1.       .2   100.6 *  1 JAN 1808 185       1.       .3   100.8 
   1 JAN 1342  52       0.       .1   100.3 *  1 JAN 1556 119       1.       .2   100.6 *  1 JAN 1810 186       1.       .3   100.8 
   1 JAN 1344  53       0.       .1   100.3 *  1 JAN 1558 120       1.       .2   100.7 *  1 JAN 1812 187       1.       .3   100.8 
   1 JAN 1346  54       0.       .1   100.3 *  1 JAN 1600 121       1.       .2   100.7 *  1 JAN 1814 188       1.       .3   100.8 
   1 JAN 1348  55       0.       .1   100.3 *  1 JAN 1602 122       1.       .3   100.7 *  1 JAN 1816 189       1.       .3   100.8 
   1 JAN 1350  56       0.       .1   100.3 *  1 JAN 1604 123       1.       .3   100.7 *  1 JAN 1818 190       1.       .3   100.8 
   1 JAN 1352  57       0.       .1   100.3 *  1 JAN 1606 124       1.       .3   100.8 *  1 JAN 1820 191       1.       .3   100.8 
   1 JAN 1354  58       0.       .1   100.3 *  1 JAN 1608 125       1.       .3   100.8 *  1 JAN 1822 192       1.       .3   100.8 
   1 JAN 1356  59       0.       .1   100.3 *  1 JAN 1610 126       1.       .3   100.9 *  1 JAN 1824 193       1.       .3   100.8 
   1 JAN 1358  60       0.       .1   100.3 *  1 JAN 1612 127       1.       .3   100.9 *  1 JAN 1826 194       1.       .3   100.8 
   1 JAN 1400  61       0.       .1   100.3 *  1 JAN 1614 128       1.       .3   100.9 *  1 JAN 1828 195       1.       .3   100.8 
   1 JAN 1402  62       0.       .1   100.3 *  1 JAN 1616 129       1.       .3   100.9 *  1 JAN 1830 196       1.       .3   100.8 
   1 JAN 1404  63       0.       .1   100.3 *  1 JAN 1618 130       1.       .3   101.0 *  1 JAN 1832 197       1.       .3   100.8 
   1 JAN 1406  64       0.       .1   100.3 *  1 JAN 1620 131       1.       .4   101.0 *  1 JAN 1834 198       1.       .3   100.8 
   1 JAN 1408  65       0.       .1   100.3 *  1 JAN 1622 132       1.       .4   101.0 *  1 JAN 1836 199       1.       .3   100.8 
   1 JAN 1410  66       0.       .1   100.3 *  1 JAN 1624 133       1.       .4   101.0 *  1 JAN 1838 200       1.       .3   100.8 
   1 JAN 1412  67       0.       .1   100.3 *  1 JAN 1626 134       1.       .4   101.0 * 
                                            *                                           * 
 *********************************************************************************************************************************** 
 
  PEAK FLOW     TIME                          MAXIMUM AVERAGE FLOW 
                                      6-HR       24-HR       72-HR      6.63-HR 
+   (CFS)       (HR) 
                           (CFS) 
+       1.      4.47                    1.          1.          1.           1. 
                        (INCHES)     1.085       1.127       1.127        1.127 
                         (AC-FT)        0.          0.          0.           0. 
 
 PEAK STORAGE   TIME                         MAXIMUM AVERAGE STORAGE 
                                      6-HR       24-HR       72-HR      6.63-HR 
+  (AC-FT)      (HR) 
        0.      4.50                    0.          0.          0.           0. 
 
  PEAK STAGE    TIME                          MAXIMUM AVERAGE STAGE 
                                      6-HR       24-HR       72-HR      6.63-HR 
+   (FEET)      (HR) 
    100.99      4.53                100.58      100.55      100.55       100.55 
 
                         CUMULATIVE AREA =     .00 SQ MI 



 

 
 

 
                                                           RUNOFF SUMMARY 
                                                   FLOW IN CUBIC FEET PER SECOND 
                                                TIME IN HOURS,  AREA IN SQUARE MILES 
 
                                       PEAK   TIME OF     AVERAGE FLOW FOR MAXIMUM PERIOD      BASIN     MAXIMUM     TIME OF 
          OPERATION       STATION      FLOW     PEAK                                            AREA      STAGE     MAX STAGE 
+                                                          6-HOUR     24-HOUR     72-HOUR 
 
          HYDROGRAPH AT 
+                            SITE         6.    4.13           1.          1.          1.        .00 
 
          ROUTED TO 
+                          DETAIN         1.    4.47           1.          1.          1.        .00 
+                                                                                                         100.99        4.53 
 
 
 
 *** NORMAL END OF HEC-1 *** 
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Investigation Report 
Attach project’s geotechnical and groundwater investigation report. Refer to Appendix C.4 
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Project No. G2209-42-01 
November 23, 2020 

Pardee Homes 
13400 Sabre Springs Parkway, Suite 200 
San Diego, California 92128 

Attention: Ms. April Tornillo 

Subject: INFILTRATION FEASIBILITY CONDITION LETTER 
PASEO MONTRIL 
SAN DIEGO, CALIFORNIA 

References: 1. Update No. 2 to Geotechnical Investigation Report, Paseo Montril, San Diego, 
California, prepared by Geocon Incorporated, dated September 28, 2020 (Project 
No. G2209-42-01); 

2. Update Geotechnical Report, Paseo Montril, San Diego, California, prepared by 
Geocon Incorporated, dated March 2, 2020 (Project No. G2209-42-01).  

3. Geotechnical Investigation, Paseo Montril, San Diego, California, prepared by 
Geocon Incorporated, dated January 5, 2017 (Project No. G2209-42-01). 

4. Grading Plan, Paseo Montril VTM, P.T.S. Number 658273, City of San Diego, 
prepared by Civil Sense, Inc., September 28, 2020. 

5.  DMA and Hydromodification Exhibit, prepared by Chang Consultants, undated. 

Dear Ms. Tornillo:  

At your request, we have prepared this report regarding storm water management for the subject project. 
Previous recommendations specific to storm water management, as well as a summary of expected soil 
conditions, are provided in Reference 1. Based on References 4 and 5, an underground detention system 
on the east side of the site is being proposed for storm water management. Due to the presence of very 
hard metamorphic rock, expansive soils, existing hill side and cut slopes, and undocumented fills, we are 
recommending the site be classified as a “No Infiltration” condition. 

SITE AND PROJECT DESCRIPTION 

The project is located east of the terminus of Paseo Montril and west of Interstate 15 in San Diego, 
California. The property to be graded is approximately 4.5 acres and consists of an ungraded natural 
hillside covered by coastal sage scrub and non-native grass. Site elevations across the area to be 

GEOCON 
INCORPORATED 

GEOTECHNICAL ■ ENVIRONMENTAL ■ MATE RI ALS O 

6960 Flanders Drive ■ San Diego, California 92121-297 4 ■ Telephone 858.558.6900 ■ Fax 858.558.6159 



Geocon Project No. G2209-42-01 - 2 - November 23, 2020 

graded range from approximately 567 feet above mean sea level (MSL) at the north end of the 
property to approximately 465 feet MSL at the south end. Residential homes lie north of the site. A 
commercial center exists west of the property. Natural hill sides are present on east side of the 
property. A graded cut slope and Interstate 15 lie south of the property.  

Based on the referenced plan, the site will be graded to construct 5 multi-story multi-family apartment 
buildings. Retaining walls and slopes are planned along the perimeter of the property and in the 
interior of the property. A retaining wall with a height up to approximately 25 feet is planned on the 
north side of the site. A 1.5:1 (horizontal to vertical) cut slope with a height of approximately 30 feet 
will be constructed in the native bedrock above the wall. Retaining walls up to 20 feet high are 
planned around the perimeter of the property and a wall up to 10 feet is planned on the interior of the 
property between the upper and lower building pads. Fill slopes with an inclination of 2:1 and heights 
up to approximately 30 feet will also be constructed on the property. 

Below is the specific information requested from Section C.1.1 of the City’s Storm Water Standards. 

The Phase of the Project In which the geotechnical engineer first analyzed the site for 
infiltration feasibility: 

The site was originally analyzed for infiltration feasibility in 2017 (Reference 3). This was 
performed during preliminary design. 

Results of previous geotechnical analyses conducted in the project area, if any. 

Geocon Incorporated performed a geotechnical investigation in 2016 (see Reference 3). 

The development status of the site prior to the project application. 

The site is undeveloped and consists of native hillside slopes.  There has been some 
undocumented fill placed in the southwest portion of the site that was likely associated with 
construction of the adjacent commercial center. 

The history of design discussion for the project footprint, resulting the final design 
determination. 

From Civil Sense Inc.:  Pardee Homes has been evaluating the highest and best use of the 
property so that it complements surrounding land uses in the area, adheres to the goals of the 
Rancho Peñasquitos Community Plan, and creates much-needed housing in the City of San 
Diego located in close proximity to retail, schools, jobs and transit. Concept plans developed 
thus far for the proposed Project consist of 55 multi-family dwelling units on 3.1 developable 
acres and 12 acres of open space, preserving more than 79 percent of the project site. 
Sensitive site design with respect to steep slopes and surrounding natural environment was 
evaluated. The proposed site design complies with steep hillsides regulations by maintaining 
development to be within 25 percent of the premises. The proposed site design consolidates 
and clusters the proposed development around the cul-de-sac into the southern portion of the 
site in order to avoid impacts to a natural drainage course that bisects the northern and 
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southern portions of the site. The site encourages stepped development and proposes an 
access road around the development in order to terrace buildings into two tiers. The upper 
tier is approximately 10 feet higher than the lower tier. Additionally, the site was designed to 
avoid visual impacts to the community above and preserve view opportunities. 

Full/partial infiltration BMP standard setbacks to underground utilities, structures, 
retaining walls, fill slopes, and natural slopes applicable to the DMA that prevent 
full/partial infiltration.  

The entire property is located on a natural hillside slope. The typical set back from slopes is 50 
feet. There is no place on the property where infiltration BMPs could be set back 50 feet from 
the slope.  

Undocumented fill is present at the southwest corner of the property and extends to depths in 
excess of 17 feet. Infiltration near the undocumented fill is not recommended.  

Fill slopes and retaining walls will be constructed along the perimeter of the property.  
Infiltrating near the fill slopes and retaining walls is not recommended.  

Physical impairments (i.e., fire road egress, public safety considerations, etc.) that 
prevent full/partial infiltration. 

There are no fire road egress or public safety considerations that prevent full/partial 
infiltration. 

Consideration of site design alternative to achieve partial/full infiltration within the DMA. 

The site was evaluated for infiltration, however, there is no place on the site where infiltration 
is considered feasible. The project site sits on a natural hillside slope underlain by 
metamorphic bedrock which will require blasting to excavate. Infiltration into the bedrock is 
not feasible. Additionally, the sloping ground surface inhibits infiltration as setbacks from the 
slope cannot be achieved. There is undocumented fill located on the southern side of the site.  
Infiltration into the undocumented fill is also not feasible as it could cause settlement and 
distress to improvements.  

Grading will result in cuts into the native formational hard bedrock within the northern 
approximately two thirds of the site and compacted fills on the southern one-third. In our 
opinion there is no location on the project site where infiltration is feasible.  

The extent site design BMPs requirements were included in the overall design. 

From Change Consultants:   Site design BMPs included in the overall design include 
preserving natural drainage pathways as well as conserving natural areas, soils, and 
vegetation beyond the project footprint. In addition, impervious areas are being minimized, 
soil compaction will only be performed where needed, dispersion is being implemented, and 
native or drought tolerant species will be used for landscaping. 

Conclusion or recommendation from the geotechnical engineer regarding the DMA’s 
infiltration condition. 

There are no areas on the existing property where infiltration could occur to the presence of the hill 
slide slopes. Additionally, the site is underlain by very hard metamorphic rock and expansive soils 
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that inhibit infiltration. Undocumented fill in excess of 17 feet deep is present in the southwest 
portion of the property.  At the completion of planned grading the southern approximately one-
third of the site will be underlain by compacted fill and fill slopes that are up to 30 feet tall. The 
northern two-thirds of the site will be cut to grade and will expose very hard rock. Retaining 
walls will also exist along the perimeter of the graded areas. 

Considering the hill side slopes it is our opinion that full and partial infiltration is infeasible due to 
the potential for lateral water migration.  

Infiltration into the undocumented fill and proposed structural fills that will exists after grading, 
will cause soil movement and subsequent distress. Infiltration behind retaining walls is also not 
recommended due to the potential to cause wall movement and distress.  

An Exhibit for all applicable DMA’s that clearly labels: 

Proposed development areas and development type. 

All applicable features and setbacks that prevent partial or full infiltration, 
including underground utilities, structures, retaining walls, fill slopes, natural 
slopes, and existing fill materials greater than 5 feet. 

Potential locations for structural BMPs. 

Areas where full/partial infiltration BMPs cannot be proposed. 

Figure 1 is the geologic map using the grading plan as a base map. Cross sections are provided 
on Figures 2 and 3. The hard metamorphic rock is labeled as Mzu. The figures shows the 
development area, the natural hillside slope, and proposed buildings, retaining walls, and 
improvements. Figure 2 is the DMA exhibit. As the entire property is underlain by hillside 
slope and metamorphic rock, there are no potential locations where infiltration BMPs could be 
constructed at an appropriate setback from the slope and in soils that are suitable for 
infiltration.  

If you have any questions regarding this letter, or if we may be of further service, please contact the 
undersigned at your convenience. 

Very truly yours,  

GEOCON INCORPORATED  

Rodney C. Mikesell 
GE 2533 

RCM:dmc 

(e-mail) Addressee 
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Pardee Homes 
13400 Sabre Springs Parkway, Suite 200 
San Diego, California 92128 

Attention: Ms. April Tornillo 

Subject: UPDATE GEOTECHNICAL REPORT 
PASEO MONTRIL 
SAN DIEGO, CALIFORNIA 

Reference: 1. Geotechnical Investigation, Paseo Montril, San Diego, California, prepared by 
Geocon Incorporated, dated January 5, 2017 (Project No. G2209-42-01). 

2. Paseo Montril Vesting Tentative Map, City of San Diego, prepared by Civil 
Sense, Inc., undated. 

Dear Ms. Tornillo: 

In accordance with your request, we prepared this update to the referenced geotechnical investigation.  
The building locations and proposed improvements to the site have been modified subsequent to 
issuing Reference 1. This update provides a revised geologic map utilizing a CAD file of reference 2 
as the base map to plot boring and trench locations and geologic contacts. We are also providing 
updated seismic design parameters in conformance with the 2019 California Building Code (CBC). 

Based on the referenced tentative map, the site will be graded to construct 6 multi-story multi-family 
apartment buildings. Retaining walls and slopes are planned along the perimeter of the property and in 
the interior of the property.  Retaining walls with heights of 10 feet or less are planned. A 1.5:1 
(horizontal to vertical) cut slope with a height of approximately 60 feet will be constructed in the 
native bedrock on the northeast side of the property. Fill slopes with an inclination of 2:1 and heights 
up to approximately 30 feet will be constructed on the property. An updated Geologic Map is provided 
on Figure 1. Updated cross-sections are provided on Figures 2 and 3. 

RECOMMENDATIONS 

The recommendations of the referenced geotechnical investigation that are not specifically updated in 
this letter remain applicable to the design and construction of the project. 

GEOCON 
INCORPORATED 

GEOTECHNICAL ■ ENVIRONMENTAL ■ MATE RI ALS O 

6960 Flanders Drive ■ San Diego, California 92121-297 4 ■ Telephone 858.558.6900 ■ Fax 858.558.6159 
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1.0 Seismic Design Criteria – 2019 California Building Code 

1.1 Table 1.1 summarizes site-specific design criteria obtained from the 2019 California 
Building Code (CBC; Based on the 2018 International Building Code [IBC] and ASCE 7-16), 
Chapter 16 Structural Design, Section 1613 Earthquake Loads. We used the computer 
program Seismic Design Maps, provided by the Structural Engineers Association (SEA) to 
calculate the seismic design parameters. The short spectral response uses a period of 
0.2 second. We evaluated the Site Class based on the discussion in Section 1613.2.2 of the 
2019 CBC and Table 20.3-1 of ASCE 7-16. The values presented herein are for the risk-
targeted maximum considered earthquake (MCER) for Site Classes B and C. Site Class B 
should be used for building pads underlain by compacted fill that is 10 feet or less overlying 
metamorphic rock. Site Class C should be used for building pads underlain by compacted fill 
between 10 feet and 35 feet thick overlying metamorphic rock. 

TABLE 1.1 
2019 CBC SEISMIC DESIGN PARAMETERS 

Parameter Value 2019 CBC Reference 

Site Class B C Section 1613.2.2 
Fill Thickness, T (feet) -- 

MCER Ground Motion Spectral Response 
Acceleration – Class B (short), SS

0.818g 0.818g Figure 1613.2.1(1) 

MCER Ground Motion Spectral Response 
Acceleration – Class B (1 sec), S1

0.301g 0.301g Figure 1613.2.1(2) 

Site Coefficient, FA 0.900 1.200 Table 1613.2.3(1) 
Site Coefficient, FV 0.800 1.500 Table 1613.2.3(2) 

Site Class Modified MCER Spectral 
Response Acceleration (short), SMS

0.737g 0.982g Section 1613.2.3 (Eqn 16-36) 

Site Class Modified MCER Spectral 
Response Acceleration – (1 sec), SM1

0.241g 0.452g Section 1613.2.3 (Eqn 16-37) 

5% Damped Design 
Spectral Response Acceleration (short), SDS

0.491g 0.655g Section 1613.2.4 (Eqn 16-38) 

5% Damped Design 
Spectral Response Acceleration (1 sec), SD1

0.161g 0.301g Section 1613.2.4 (Eqn 16-39) 

1.2 The project structural engineer and architect should evaluate the appropriate Risk Category 
and Seismic Design Category for the planned structures. The values presented herein 
assume a Risk Category of II and resulting in a Seismic Design Category D. 

1.3 Table 1.2 presents the mapped maximum considered geometric mean (MCEG) seismic 
design parameters for projects located in Seismic Design Categories of D through F in 
accordance with ASCE 7-16. 
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TABLE 1.2 
ASCE 7-16 PEAK GROUND ACCELERATION 

Parameter Value ASCE 7-16 Reference 

Site Class B C Section 1613.2.2 (2019 CBC) 
Mapped MCEG Peak Ground 

Acceleration, PGA 0.351g 0.351g Figure 22-7 

Site Coefficient, FPGA 0.900 1.200 Table 11.8-1 
Site Class Modified MCEG Peak 

Ground Acceleration, PGAM
0.316g 0.422g Section 11.8.3 (Eqn 11.8-1) 

1.4 Conformance to the criteria in Tables 1.1 and 1.2 for seismic design does not constitute any 
kind of guarantee or assurance that significant structural damage or ground failure will not 
occur if a large earthquake occurs. The primary goal of seismic design is to protect life, not 
to avoid all damage, since such design may be economically prohibitive. 

2.0 Seismic Load on Retaining Walls 

2.1 The structural engineer should determine the seismic design category for the project in 
accordance with Section 1613 of the CBC. If the project possesses a seismic design category 
of D, E, or F, retaining walls that support more than 6 feet of backfill should be designed 
with seismic lateral pressure in accordance with Section 18.3.5.12 of the 2016 CBC. The 
seismic load is dependent on the retained height where H is the height of the wall, in feet, 
and the calculated loads result in pounds per square foot (psf) exerted at the base of the wall 
and zero at the top of the wall. A seismic load of 15H should be used for design. We used 
the peak ground acceleration adjusted for Site Class effects, PGAM, of 0.422g calculated 
from ASCE 7-10 Section 11.8.3 and applied a pseudo-static coefficient of 0.33. 

3.0 Site Drainage and Moisture Protection 

3.1 Adequate site drainage is critical to reduce the potential for differential soil movement, 
erosion and subsurface seepage. Under no circumstances should water be allowed to pond 
adjacent to footings. The site should be graded and maintained such that surface drainage is 
directed away from structures in accordance with 2019 CBC 1804.4 or other applicable 
standards. In addition, surface drainage should be directed away from the top of slopes into 
swales or other controlled drainage devices. Roof and pavement drainage should be directed 
into conduits that carry runoff away from the proposed structure. 

3.2 In the case of basement walls or building walls retaining landscaping areas, a water-proofing 
system should be used on the wall and joints, and a Miradrain drainage panel (or similar) 
should be placed over the waterproofing. The project architect or civil engineer should 
provide detailed specifications on the plans for all waterproofing and drainage. 
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3.3 Underground utilities should be leak free. Utility and irrigation lines should be checked 
periodically for leaks, and detected leaks should be repaired promptly. Detrimental soil 
movement could occur if water is allowed to infiltrate the soil for prolonged periods of time. 

3.4 Landscaping planters adjacent to paved areas are not recommended due to the potential for 
surface or irrigation water to infiltrate the pavement's subgrade and base course. We 
recommend that subdrains to collect excess irrigation water and transmit it to drainage 
structures or impervious above-grade planter boxes be used. In addition, where landscaping 
is planned adjacent to the pavement, we recommend construction of a cutoff wall along the 
edge of the pavement that extends at least 6 inches below the bottom of the base material.  

Should you have any questions regarding this letter, or if we may be of further service, please contact 
the undersigned at your convenience. 

Very truly yours, 

GEOCON INCORPORATED 

Rodney C. Mikesell 
GE 2533 

Garry W. Cannon 
CEG 2201 
RCE 56468 

RCM:GWC:arm 

(e-mail) Addressee 
(e-mail) Civil Sense, Inc. 

Attention:  Ms. Maykia Vang 
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GEOTECHNICAL INVESTIGATION

1. PURPOSE AND SCOPE

This report presents the results of our geotechnical investigation for the proposed Paseo Montril 
project located in San Diego, California (see Vicinity Map, Figure 1). The purpose of the 
investigation is to provide an evaluation of subsurface soil and geologic conditions at the site and, 
based on the conditions encountered, provide recommendations pertaining to the geotechnical aspects 
of developing the property. The area of planned development, as presently proposed, is presented on 
the Geologic Map, Figure 2. 

The scope of our investigation included geologic mapping; subsurface exploration; laboratory testing; 
engineering analyses; and the preparation of this report. As a part of our investigation, we have 
reviewed published geologic maps and geologic reports related to the property and surrounding site 
area. A summary of the background information reviewed for this study is presented in the List of 
References.

The field investigation included geologic mapping, excavating four test pits, and drilling six, air-
percussion borings. A discussion of the field investigation and logs of the trenches and borings are 
presented in Appendix A. The approximate locations of the exploratory trenches and borings are 
presented on the Geologic Map (Figure 2). We performed laboratory tests on soil samples obtained 
from the exploratory excavations to evaluate pertinent physical and chemical properties for 
engineering analysis. The results of the laboratory testing are presented in Appendix B.

Civil Sense, Inc. provided the topographic information and the site plan used during the field 
investigation and preparation of the Geologic Map. References to elevations presented in this report 
are based on the referenced topographic information. Geocon does not practice in the field of land 
surveying and is not responsible for the accuracy of such topographic information.

2. SITE AND PROJECT DESCRIPTION

The project is located east of the terminus of Paseo Montril and west of Interstate 15 in San Diego, 
California (see Vicinity Map, Figure 1). The property to be graded is approximately 4.5 acres and 
consists of a natural hillside covered by coastal sage scrub and non-native grass. Site elevations 
across the area to be graded range from approximately 580 feet above mean sea level (MSL) at the 
northwest corner to approximately 440 feet MSL at the southwest corner. Residential homes lie north 
of the site. A commercial center exists west of the property. 

We understand that the property will be graded to construct 10 multi-family apartment buildings and 
a recreation center. A paved access road with parking stalls is planned along the perimeter of the site. 
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Grading will result in cuts up to 60 feet within the central and northern portions of the site, and fills 
up to 30 feet in the southwest corner and along the eastern edge. Retaining walls with heights ranging 
from less than 5 feet to 30 feet are planned along the site perimeter. The walls in the cut area will 
likely be soil nail walls or concrete walls. Walls in the fill areas will likely be concrete masonry unit 
(CMU), concrete, or mechanically stabilized earth (MSE) walls. A 1:5:1 (horizontal to vertical) cut 
slope will be made above the retaining wall at the north end of the property. Fill slopes with an 
inclination of 2:1 are planned at the southwest corner and east side of the site. We understand 
underground storage vaults are planned for storm water management. 

The locations and descriptions provided herein are based on a site reconnaissance, review of the site 
plan, and project information provided by Civil Sense, Inc. 

3. GEOLOGIC SETTING

The site is located in the Peninsular Ranges geomorphic province of Southern California. The 
Peninsular Ranges extend from Imperial Valley to the Pacific Ocean and from the Transverse Ranges 
into Baja California. The Peninsular Ranges are generally composed of Cretaceous age granitic rock 
intruded into older metamorphic rock. The Peninsular Ranges are dissected by the Elsinore Fault 
Zone that is associated with and sub-parallel to the San Andreas Fault Zone. 

4. SOIL AND GEOLOGIC CONDITIONS

Based on our field investigation, geologic mapping, and published geologic maps, the site is 
underlain by surficial deposits consisting of undocumented fill, topsoil and weathered Mesozoic age 
metamorphic rock. The estimated lateral extent of the geologic units within the project boundary is 
shown on the Geologic Map and Cross Sections (see Figures 2 and 3) descriptions of the soil and 
geologic conditions are shown on the trench logs located in Appendix A and described herein.

4.1 Undocumented Fill (Qudf)

Undocumented fill was encountered in Trench T-1 and mapped along the western edge of the 
property. The undocumented fill was found to be approximately 4 feet thick near Trench T-1. We 
expect the undocumented fill could be up to 10 feet thick in the southwest corner. The undocumented 
fill is potentially compressible and should be removed and replaced as compacted fill.

4.2 Topsoil (Unmapped)

Topsoils blanket the majority of the site and vary in thickness from approximately 1 to 3 feet. The 
topsoils are characterized as stiff, dry to moist, sandy clay. Topsoil deposits are considered unsuitable 
in their present condition and will require removal and compaction in areas planned to receive 
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structural fill and/or settlement-sensitive structures. The topsoil exhibits a high expansion potential 
and should be placed in deeper fill areas.

4.3 Weathered Metamorphic Rock(Unmapped)

Deeply weathered metamorphic rock was encountered within the southwestern portion of the 
property. The weathered soils were found to depths of 8 feet and greater than 17 feet below the 
ground surface in trenches T-1 and T-2. The soils were found to be predominately lean to fat clay. 
Laboratory expansion index tests indicate the weathered soils are highly expansive. The weathered 
soils should be removed and replaced as compacted fill. The actual depth of required removals will 
be determined during grading, however, for budgetary purposes, complete removal and recompaction 
should be planned. The weathered soils are also sufficiently clayey and expansive that use of the soils 
is not recommended within the outer 15 feet of fill slopes, upper 5 feet of finish grade, or as backfill 
for retaining walls. 

4.4 Undifferentiated Metamorphic Rock (Mzu)

Mesozoic-age Undifferentiated Metamorphic Rock is the underlying bedrock unit and is exposed at 
grade on the northern hillside and underlies the undocumented fill, topsoil, and the weathered 
metamorphic rock. This unit varies greatly in degree of weathering from highly weathered rippable 
materials to fresh, hard, non-rippable rock. Metamorphic rock is suitable for support of settlement 
sensitive structures and improvements. 

To evaluate excavation and rippability characteristics, 6 air- percussion borings were performed in the 
northern cut area. The locations of air-percussion borings are shown on Figure 2. A discussion of rock 
rippability is provided below. Excavations into the metamorphic rock will require specialized rock 
breaking techniques and blasting to effectively excavate. It should be anticipated that excavations 
within this unit will generate boulders and oversize materials (rocks greater than 12 inches in 
dimension) that will require special handling and placement within structural fills.

5. RIPPABILITY AND ROCK CONSIDERATIONS

To aid in evaluating the rippability characteristics of the rock in proposed cut areas, 6 air-percussion 
borings were performed using an Ingersoll Rand ECM 370 equipped with a 4-inch bit. Drill 
penetration rates were used to evaluate rock rippability and to estimate the depth at which difficult 
excavation will occur. Rock rippability is a function of natural weathering processes that can vary 
vertically and horizontally over short distances depending on jointing, fracturing, and/or mineralogic 
discontinuities within the bedrock. 
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A frequently used guideline to compare rock rippability to drill penetration rate is that a penetration 
rate of approximately 0 to 20 seconds per foot (spf) generally indicates rippable material, 20 to 30 spf 
indicates marginally to non-rippable material, and greater than 30 spf indicates non-rippable rock. 
These general guidelines are typically based on drill rates using a rotary percussion drill rig similar to 
an Ingersoll Rand ECM 360 with a 3½-inch drill bit. The penetration rates (recorded in seconds per 
foot) for each air-track boring are presented in Appendix A.

The estimated thickness of rippable material for each air-track boring using 20 spf as the boundary 
between rippable and marginal to non-rippable rock is presented on the Geologic Map. The estimate 
is derived from a literal interpretation of the penetration rate from each boring log, based on the first 
occurrence where the penetration rate reaches 20 spf. Perspective contractors should use their own 
judgment to identify the penetration rate boundary between productive and non-productive ripping, 
and rippable and non-rippable rock. 

Based on the discussion above and review of the subsurface information, it is expected that the 
majority of excavations within the development will experience very difficult ripping and/or blasting 
as excavations are extended beyond the rippable weathered mantle. Based on an air-track penetration 
rate of 20 spf, the thickness of the rippable rock mantle varies between 1 to 15 feet thick. Blasting 
techniques can be expected to generate oversized rock (rocks greater than 12-inches in dimension), 
which will necessitate typical hard rock handling and placement procedures during grading operations.

Estimates of the anticipated volume of hard rock materials generated from proposed excavations 
should be evaluated based on the information from each boring and drill penetration rate criteria 
acceptable to the contractor. Perspective contractors should evaluate the air-track and seismic 
refraction data and use their own judgment to identify the boundary between productive and non-
productive ripping, and rippable and non-rippable rock. Roadway/utility corridors and lot 
undercutting criteria should also be considered when calculating the volume of hard rock. Proposed 
cuts in hard rock areas can be expected to generate oversized fragments.

Earthwork construction should be carefully planned to efficiently utilize available rock placement 
areas. Oversize materials should be placed in accordance with rock placement procedures presented 
in Appendix D of this report and governing jurisdictions. Crushing of oversize materials may be 
necessary to satisfy the placement requirements of this report.

6. SOIL CAPPING AND WALL BACKFILL CONSIDERATIONS

Based on our field investigation, we expect topsoil and weathered metamorphic rock to be highly 
expansive and not suitable for use as capping or wall backfill. It is our opinion that soil cap and wall 
backfill will need to be imported to the site. Alternatively, rock crushing can be utilized to produce 
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sufficient soil cap and wall backfill materials. If MSE type retaining walls will be utilized, the 
crushed product should meet wall designer specifications. Typically, MSE wall designers do not 
allow the use of angular rock within the backfill soil due to the potential for damage to the reinforcing 
grid. We expect most crushed products will be suitable for use behind conventional CMU or concrete 
type retaining walls. All backfill behind retaining walls should have an expansion index (EI) of 50 or 
less.

Capping material should be at least five feet thick within building pads and 3 feet within paved 
roadways. The capping material should consist of soil fill with an approximate maximum particle 
dimension of 6 inches with a minimum of 40 percent soil passing the ¾-inch sieve and should have at 
least 20 percent of the soil passing the No. 4 screen. Soils with an expansion potential (EI) of greater 
than 50 are not suitable for capping and should be placed in the deeper fill areas or at least 5 feet 
below design grade across the site and 15 feet from face of slopes. The grading contractor should take 
necessary steps to manage the available soils to cap the project.

7. GROUNDWATER

We did not encounter groundwater during our field investigation. Groundwater is not expected to 
adversely impact proposed project development. However, the Metamorphic rock has permeability 
characteristics and fracture systems that are conducive to water migration (natural or artificially 
induced by irrigation) that may result in seepage where none previously occurred. Surface drainage as 
well as implementation of a landscape irrigation-monitoring program can reduce this potential.

8. GEOLOGIC HAZARDS

8.1 Geologic Hazard Category

Based on the City of San Diego 2008 Seismic Safety Study, the site is located in Hazard Category 53 
which is Level or sloping terrain, unfavorable geologic structure, low to moderate risk. It is our 
opinion, provided the recommendations of this report are followed, that the site will have a low risk 
to geologic hazards at the completion of grading.

8.2 Ground Rupture 

No evidence of faulting was observed during our investigation. The USGS Fold and Fault database 
(USGS, 2016) shows that there are no mapped Quaternary faults crossing or trending toward the 
property. The site is not located within a currently established Alquist-Priolo Earthquake Fault Zone. 
The risk associated with ground rupture hazard due to earthquake faulting is low.
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8.3 Seismicity

We performed a deterministic seismic hazard analysis using Risk Engineering (2015). Seven 
known active faults are located within a search radius of 50 miles from the property. We used the 
2008 USGS fault database that provides several models and combinations of fault data to evaluate the 
fault information. Based on this database, the Newport-Inglewood/Rose Canyon and Rose Canyon 
Fault Zones, located approximately 11 miles west of the site, are the nearest known active faults and 
are the dominant source of potential ground motion. Earthquakes that might occur on the Newport-
Inglewood/Rose Canyon and Rose Canyon Fault Zones or other faults within the southern California 
and northern Baja California area are potential generators of significant ground motion at the site. 
The estimated maximum earthquake magnitude and peak ground acceleration for the Newport-
Inglewood/Rose Canyon Fault are 7.5 and 0.24g, respectively. Table 8.3.1 lists the estimated 
maximum earthquake magnitude and peak ground acceleration for the most dominant faults in 
relation to the site location. We calculated peak ground acceleration (PGA) using Boore-Atkinson 
(2008) NGA USGS2008, Campbell-Bozorgnia (2008) NGA USGS 2008, and Chiou-Youngs (2008) 
NGA acceleration-attenuation relationships.

TABLE 8.3.1
DETERMINISTIC SPECTRA SITE PARAMETERS

Fault Name
Distance 
from Site 

(miles)

Maximum
Earthquake 
Magnitude 

(Mw)

Peak Ground Acceleration

Boore-
Atkinson
2008 (g)

Campbell-
Bozorgnia 
2008 (g)

Chiou-
Youngs 
2008 (g)

Newport-Inglewood/Rose 
Canyon 11 7.5 0.23 0.19 0.24

Rose Canyon 11 6.9 0.19 0.17 0.18
Coronado Bank 25 7.4 0.13 0.10 0.11

Palos Verdes/Coronado Bank 25 7.7 0.15 0.11 0.13
Elsinore 27 7.85 0.15 0.11 0.14

Earthquake Valley 34 6.8 0.08 0.06 0.05
San Jacinto 48 7.88 0.09 0.07 0.08

In the event of a major earthquake on the referenced faults or other significant faults in the southern 
California and northern Baja California area, the site could be subjected to moderate to severe ground 
shaking. With respect to this hazard, the site is considered comparable to others in the general 
vicinity. 

We performed a probabilistic seismic hazard analysis for the site using Risk Engineering (2015).  
Geologic parameters not addressed in the deterministic analysis are included in this analysis. The 
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program operates under the assumption that the occurrence rate of earthquakes on each mapped 
Quaternary fault is proportional to the faults slip rate. The program accounts for earthquake 
magnitude as a function of fault rupture length, and site acceleration estimates are made using the 
earthquake magnitude and distance from the site to the rupture zone. The program also accounts for 
uncertainty in each of following: (1) earthquake magnitude, (2) rupture length for a given 
magnitude, (3) location of the rupture zone, (4) maximum possible magnitude of a given earthquake, 
and (5) acceleration at the site from a given earthquake along each fault. By calculating the expected 
accelerations from considered earthquake sources, the program calculates the total average annual 
expected number of occurrences of site acceleration greater than a specified value. We utilized 
acceleration-attenuation relationships suggested by Boore-Atkinson (2008), Campbell-Bozorgnia 
(2008) and Chiou-Youngs (2008) in the analysis. Table 8.3.2 presents the site-specific probabilistic 
seismic hazard parameters including acceleration-attenuation relationships and the probability of 
exceedence.

TABLE 8.3.2
PROBABILISTIC SEISMIC HAZARD PARAMETERS

Probability of Exceedence 
Peak Ground Acceleration

Boore-Atkinson,
2008 (g)

Campbell-Bozorgnia, 
2008 (g)

Chiou-Youngs, 
2008 (g)

2% in a 50 Year Period 0.36 0.35 0.39
5% in a 50 Year Period 0.27 0.26 0.27

10% in a 50 Year Period 0.21 0.20 0.20

While listing peak accelerations is useful for comparison of potential effects of fault activity in a 
region, other considerations are important in seismic design, including frequency and duration of 
motion and the soil conditions underlying the site. Seismic design of the structures should be 
performed in accordance with the 2016 California Building Code (CBC) guidelines currently adopted 
by the County of San Diego.

8.4 Liquefaction

Due to the dense underlying bedrock soils and the lack of near surface groundwater, the risk 
associated with liquefaction is low.

8.5 Landslides 

Our geologic reconnaissance and review of available geotechnical and geologic reports for the site 
vicinity indicate that landslides are not present at the property or at a location that could impact the 
site. The risk associated with landsliding hazard is low. 
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8.6 Tsunamis and Seiches 

The site is approximately 9 miles from the Pacific Ocean at an approximate site elevation between 
440 to 580 feet above MSL. The risk associated with inundation hazard due to tsunamis is very low.

The site is no located down stream of any large bodies or water or reservoirs. The risk associated with 
inundation hazard due to seiche is very low.

8.7 Flooding 

Our review of FEMA (2012) shows that the site is not located within a FEMA designated 100-year 
Flood Zone. The risk associated with flooding is low.
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9. CONCLUSIONS AND RECOMMENDATIONS

9.1 General

9.1.1 No soil or geologic conditions were encountered that, in the opinion of Geocon 
Incorporated, would preclude the development of the property as proposed, provided the 
recommendations of this report are followed.

9.1.2 The site is underlain by compressible surficial soil deposits consisting of undocumented 
fill, topsoil and weathered metamorphic rock. Surficial soils will require remedial grading 
in the form of removal and recompaction. The surficial soils are also highly expansive and 
will require placement in deeper fill areas, away from slope faces, and outside of retaining 
wall backfill zones.

9.1.3 Mesozoic-age metamorphic rock underlies the surficial soil deposits and is exposed at 
grade in the northwestern hillside area of the property. This geologic unit is suitable for 
support of planned improvements and compacted fills. 

9.1.4 With the exception of possible strong seismic shaking, no significant geologic hazards 
were observed or are known to exist that could adversely affect the proposed project.

9.1.5 The presence of hard rock within proposed cut areas will require special consideration during 
site development. Based on our study, the majority of the proposed excavation will 
encounter heavy ripping conditions with conventional heavy-duty equipment and blasting 
to achieve finish grade. In addition, heavy ripping and blasting will generate oversize 
materials that will require special handling and fill placement procedures. Oversize 
materials should be placed in accordance with Appendix D of this report.

9.1.6 An earthwork analysis should be performed to determine if there is an adequate volume of 
fill area available to accommodate the anticipated volume of blasted/oversize materials. 
This study should consider the proposed grading, rippability information contained in this 
report, rock placement requirements and include proposed undercutting of pads and streets. 
Consideration should be given to stockpiling select materials to be utilized for capping.

9.1.7 Based on our field investigation, we expect topsoil and weathered metamorphic rock to be 
highly expansive and not suitable for use as capping or wall backfill. Due to the lack of 
available on-site suitable soil for soil cap and wall backfill, it is our opinion that select 
import fill will need to be imported to the site. Alternatively, rock crushing can be utilized 
to produce soil cap and wall backfill materials. Specifications for soil cap and wall backfill 
is provided in the Grading and Retaining Wall sections of this report.
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9.1.8 Cut slopes should be observed during grading by an engineering geologist to verify that the 
soil and geologic conditions do not differ significantly from those anticipated. Scaling of 
loose rock fragments from proposed cut slopes may also be necessary.

9.2 Soil and Excavation Characteristics

9.2.1 Excavation of the surficial deposits (undocumented fill, topsoil, and weathered 
metamorphic rock should generally require moderate to heavy effort using conventional 
heavy-duty grading equipment.

9.2.2 Excavating within the rock materials will generally vary in difficulty with the depth of 
excavation depending. Blasting will likely be required for depths below approximately 10 
feet in rock cut areas. Depending on the blasting pattern and overburden thickness, the 
generation of oversize rock could impact project development. Oversize rock should be 
placed in accordance with Recommended Grading Specifications (Appendix D). Oversize 
rock may require breakage to acceptable sizes or exportation from the property. Placement 
of oversize rock within the area of proposed underground utilities should not be permitted.

9.2.3 The soil encountered in the field investigation is considered to be expansive (expansion index 
greater than 20 as defined by 2016 California Building Code (CBC) Section 1803.5.3. 
Table 9.2 presents soil classifications based on the expansion index.

TABLE 9.2
EXPANSION CLASSIFICATION BASED ON EXPANSION INDEX

Expansion Index (EI)
ASTM D 4829 

Expansion Classification
2016 CBC 

Expansion Classification

0 – 20 Very Low Non-Expansive
21 – 50 Low

Expansive
51 – 90 Medium

91 – 130 High

Greater Than 130 Very High

9.2.4 On-site topsoil and weathered metamorphic rock consist predominately of fine grained 
clays. These materials have a high expansion potential. These soils are not expected to be 
suitable for capping or use as wall backfill and will require placement within deeper fill 
areas and away from slope faces.
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9.3 Corrosion

9.3.1 We performed laboratory tests on samples of the site materials to evaluate the percentage 
of water-soluble sulfate content. Appendix B presents results of the laboratory water-
soluble sulfate content tests. The test results indicate the on-site materials at the locations 
tested possess “S0” sulfate exposure to concrete structures as defined by 2016 CBC Section 
1904 and ACI 318-14 Chapter 19. Table 9.3 presents a summary of concrete requirements 
set forth by 2016 CBC Section 1904 and ACI 318. The presence of water-soluble sulfates 
is not a visually discernible characteristic; therefore, other soil samples from the site could 
yield different concentrations. Additionally, over time landscaping activities (i.e., addition 
of fertilizers and other soil nutrients) may affect the concentration.

TABLE 9.3
REQUIREMENTS FOR CONCRETE EXPOSED TO 

SULFATE-CONTAINING SOLUTIONS

Exposure 
Class

Water-Soluble Sulfate 
(SO4) Percent

by Weight

Cement 
Type (ASTM C 

150)

Maximum 
Water to 

Cement Ratio
by Weight1

Minimum 
Compressive 
Strength (psi)

S0 SO4<0.10 No Type Restriction n/a 2,500
S1 0.10<SO4<0.20 II 0.50 4,000
S2 0.20<SO4<2.00 V 0.45 4,500
S3 SO4>2.00 V+Pozzolan or Slag 0.45 4,500

1 Maximum water to cement ratio limits do not apply to lightweight concrete

9.3.2 Geocon Incorporated does not practice in the field of corrosion engineering; therefore, 
further evaluation by a corrosion engineer may be needed to incorporate the necessary 
precautions to avoid premature corrosion of underground pipes and buried metal in direct 
contact with the soils.

9.4 Slopes

9.4.1 Slope stability analyses were performed utilizing assumed shear strength parameters for 
low expansive compacted fill assuming imported soils. These analyses indicate that the 
proposed 2:1 fill slopes, constructed of soils that have a friction angle of at least 30 degrees 
and cohesion of 100 pounds per square foot (psf), should have calculated factor of safety of 
at least 1.5 under static conditions for both deep-seated failure and shallow sloughing 
conditions to proposed maximum project fill slope height of 50 feet. Slope stability 
calculations and graphical printouts for both deep-seated and surficial slope stability are 
presented on Figures 4 and 5.
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9.4.2 Cut slopes in rock materials do not lend themselves to conventional slope stability 
analyses. However, Figure 6 summarizes a slope stability analysis assuming soil shear 
strength parameters for the rock and modeling assumed soil nails for the retaining wall.
The strength parameters used are considered conservative for Metamorphic Rock. Based on
our analysis and experience with similar rock conditions, 1.5:1 cut slopes to the planned 
heights of up to 80 feet (including the vertical wall) should possess a factor of safety of at 
least 1.5 with respect to global stability, if free of adversely oriented joints or fractures. 

9.4.3 All cut slope excavations should be observed during grading by an engineering geologist to 
check that soil and geologic conditions do not differ significantly from those anticipated. In 
the event that adverse conditions are observed during grading such as intersecting faults 
planes or clay filled joints/fractures dipping out of slope, stabilization recommendations 
can be provided. Possible mitigation techniques such as tie-back anchors/rock bolts, rock 
blankets, geogrid reinforced embankments, or reducing the slope inclination may be 
utilized to improve the local stability of the slope. We anticipate that these remedial 
alternatives could be implemented within the development limits. We have observed and 
evaluated similar 1.5:1 (horizontal:vertical) slopes in metamorphic rock on other projects 
which did not require mitigation.

9.4.4 The outer 15 feet of fill slopes, measure horizontal to the slope face, should be composed 
of properly compacted granular “soil” fill (expansion index of 50 or less) to reduce the 
potential for surface sloughing.

9.4.5 Fill slopes should be compacted by backrolling with a loaded sheepsfoot roller at vertical 
intervals not to exceed 4 feet and should be track-walked at the completion of each slope 
such that the fill soils are uniformly compacted to at least 90 percent relative compaction to 
the face of the finished sloped. Alternatively, the fill slope may be over-built at least 3 feet 
and cut back to yield a properly compacted slope face.

9.4.6 All slopes should be landscaped with drought-tolerant vegetation, having variable root 
depths and requiring minimal landscape irrigation. In addition, all slopes should be drained 
and properly maintained to reduce erosion.

9.5 Subdrains

9.5.1 If rock fill is utilized on the project, subdrains may be required along the perimeter of the 
rock fill and at toe of slopes (see Figure 8). The need for subdrains can be determined by 
Geocon during grading based on the type of material that will be utilized for fill. Subdrains 
are also required for retaining walls. 
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9.6 Grading

9.6.1 All grading should be performed in accordance with the attached Recommended Grading 
Specifications (Appendix D). Where the recommendations of this section conflict with 
Appendix D, the recommendations of this section take precedence. All earthwork should be 
observed and all fills tested for proper compaction by Geocon Incorporated.

9.6.2 Prior to commencing grading, a preconstruction conference should be held at the site with 
the owner or developer, grading contractor, civil engineer, and geotechnical engineer in 
attendance. Special soil handling and/or the grading plans can be discussed at that time.

9.6.3 Site preparation should begin with the removal of all deleterious material and vegetation. 
The depth of removal should be such that material exposed in cut areas or soils to be used 
as fill are relatively free of organic matter. Material generated during stripping and/or site 
demolition should be exported from the site.

9.6.4 All compressible soil deposits, including undocumented fill, topsoil, and weathered 
metamorphic rock within areas where structural improvements and/or structural fill are 
planned, should be removed to expose firm competent Metamorphic Rock and properly 
compacted prior to placing additional fill and/or structural loads. Deeper than normal 
benching and/or stripping operations for sloping ground surfaces will be required where the 
thickness of potentially compressible surficial deposits exceeds 3 feet. The actual extent of 
unsuitable soil removals will be determined in the field during grading by the geotechnical
engineer and/or engineering geologist.

9.6.5. Removals at the toe of proposed fill slopes should extend horizontally beyond the edge of 
improvements a distance equal to the depth of removal. A typical detail of remedial 
grading beyond proposed grading is presented in Figure 7.

9.6.6 After removal of unsuitable materials is performed, the site should then be brought to final 
subgrade elevations with structural fill compacted in layers. In general, soils native to the 
site are suitable for re-use as fill if free from vegetation, debris and other deleterious 
material. Layers of fill should be no thicker than will allow for adequate bonding and 
compaction. All fill, including backfill and scarified ground surfaces, should be compacted 
to at least 90 percent of maximum dry density at or above optimum moisture content, as 
determined in accordance with ASTM Test Procedure D1557. Fill materials below 
optimum moisture content will require additional moisture conditioning prior to placing 
additional fill.
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9.6.7 Grading operations should be scheduled to permit the placement of oversize material and 
expansive soils in deeper fill areas and to cap building pads with granular materials having
a “very low” to “low” expansive potential (EI of 50 or less).

9.6.8 Where practical, the upper 5 feet of all building pads (cut or fill) should be comprised of 
soil with a “very low” to “low” expansion potential. Highly expansive fill soils should be 
placed in the deeper fill areas. Cobbles, rock fragments, and concretions greater than 6 
inches in maximum dimension should not be placed within 3 feet of finish grade in 
building pad areas.

9.6.9 Cut pads exposing rock and cut/fill transition building pads should be undercut at least 5 
feet and replaced with properly compacted “very low” to “low” expansive soil. The base of 
the undercuts should be sloped towards the front of the lots.

9.6.10 Undercutting of street areas and utilities should be performed in cut areas or areas where 
utilities will extend through the fill into the Metamorphic Rock to facilitate excavation of 
underground utilities in areas of hard rock. If subsurface improvements or landscape zones 
are planned outside these areas, consideration should be given to undercutting these areas 
as well.

9.6.11 Oversize material (defined as material greater than 12 inches in nominal dimension) will be 
generated during ripping and blasting of Metamorphic rock. Placement of oversize material 
within fills should be conducted in accordance with the recommendations in Appendix D
and the oversize rock disposal detail (Figure 8). Grading operations on the site should be 
scheduled such that oversize materials are placed in deeper fills and at least 10 feet below 
finish pad grade and 2 feet below the deepest utilities.

9.6.12 Capping material should be at least five feet thick. The capping material should consist of 
soil fill with an approximate maximum particle dimension of 6 inches with a minimum of 
40 percent soil passing the ¾-inch sieve and should have at least 20 percent of the soil 
passing the No. 4 screen. Soils with an expansion potential (EI) greater than 50 are not 
suitable for capping and should be placed in the deeper fill areas or at least 5 feet below 
design grade and 15 feet from face of slopes. The grading contractor should take necessary 
steps to manage the available soils to cap the project.

9.6.13 Based on our field investigation, we do not expect the on-site surficial soils will be suitable 
for capping and use as wall backfill. Import fill will be required. As an alternative, or in 
conjunction with importing soil, rock crushing can be considered to produce sufficient soil 
cap and wall backfill materials. If MSE type retaining walls will be utilized, the crushed 
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product should meet wall designer specifications. Typically, MSE wall designers do not 
allow the use of angular rock within the backfill soil due to the potential for damage to the 
reinforcing grid. We expect most crushed products will be suitable for use behind 
conventional CMU or concrete type retaining walls. All backfill behind retaining walls 
should have an expansion index (EI) of 50 or less.

9.6.14 It is recommended that excavations be observed during grading by a representative of 
Geocon Incorporated to verify that soil and geologic conditions do not differ significantly 
from those anticipated.

9.6.15 It is the responsibility of the contractor to ensure that all excavations and trenches are 
properly shored and maintained in accordance with applicable OSHA rules and regulations 
in order to maintain safety and maintain the stability of adjacent existing improvements.

9.6.16 Imported materials should consist of “very low” to “low” expansive (Expansion Index of 
50 or less) soils. Prior to importing the material, samples from proposed borrow areas 
should be obtained and subjected to laboratory testing to determine whether the material 
conforms to the recommended criteria. At least 5 working days should be allowed for 
laboratory testing of the soil prior to its importation. Import materials should be free of 
oversize rock and construction debris.

9.7 Settlement Monitoring

9.7.1 Settlement monuments are not required.

9.8 Earthwork Grading Factors

9.8.1 Estimates of embankment shrink-swell factors are based on comparing laboratory 
compaction tests with the density of the material in its natural state and experience with 
similar soil and rock types. It should be emphasized that variations in natural soil density, as 
well as in compacted fill, render shrinkage value estimates very approximate. As an example, 
the contractor can compact fills to any relative compaction of 90 percent or higher of the 
laboratory maximum dry density. Thus, the contractor has at least a 10 percent range of 
control over the fill volume. Based on the work performed to date and considering the above 
discussion, the following earthwork factors may be used as a basis for estimating how much 
the on-site soils may shrink or swell when removed from their natural state and placed in 
compacted fills.
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TABLE 9.8
ESTIMATED BULK AND SHRINK VALUES

Soils Unit Shrink-Swell Factors

Undocumented Fill and Topsoil 5 to 10 Percent Shrink
Weathered Metamorphic Rock 0 to 5 percent Shrink

Metamorphic Rock 20 to 25 percent bulk

9.9 Seismic Design Criteria

9.9.1 We used the computer program U.S. Seismic Design Maps, provided by the USGS. 
Table 9.9.1 summarizes site-specific design criteria obtained from the 2016 California 
Building Code (CBC; Based on the 2015 International Building Code [IBC] and ASCE 7-10), 
Chapter 16 Structural Design, Section 1613 Earthquake Loads. The short spectral response 
uses a period of 0.2 seconds. The values presented in Table 9.9.1 are for the risk-targeted 
maximum considered earthquake (MCER). Site Class C should be used for building pads 
underlain by compacted fills less 15 feet thick or less. Site Class D should be used for building 
pads underlain by compacted fill in excess of 15 feet. We evaluated the Site Class based on the 
discussion in Section 1613.3.2 of the 2016 CBC and Table 20.3-1 of ASCE 7-10.

TABLE 9.9.1
2016 CBC SEISMIC DESIGN PARAMETERS

Parameter Value 2016 CBC Reference

Site Class C D Section 1613.3.2
Fill Thickness, T (feet) T 15 T>15 --

Spectral Response – Class B (short), SS 0.097 g 0.097 g Figure 1613.3.1(1)
Spectral Response – Class B (1 sec), S1 0.355 g 0.355 g Figure 1613.3.1(2)

Site Coefficient, Fa 1.037 1.137 Table 1613.3.3(1)
Site Coefficient, Fv 1.445 1.690 Table 1613.3.3(2)

Maximum Considered Earthquake
Spectral Response Acceleration (short), SMS

0.941 g 1.031 g Section 1613.3.3
(Eqn 16-37)

Maximum Considered Earthquake
Spectral Response Acceleration – (1 sec), SM1

0.513 g 0.600 g Section 1613.3.3
(Eqn 16-38)

5% Damped Design
Spectral Response Acceleration (short), SDS

0.627 g 0.688 g Section 1613.3.4
(Eqn 16-39)

5% Damped Design
Spectral Response Acceleration (1 sec), SD1

0.342 g 0.400 g Section 1613.3.4
(Eqn 16-40)



Project No. G2209-42-01 - 17 - January 5, 2018

9.9.2 Table 9.9.2 presents additional seismic design parameters for projects located in Seismic 
Design Categories of D through F in accordance with ASCE 7-10 for the mapped 
maximum considered geometric mean (MCEG).

TABLE 9.9.2
2016 CBC SITE ACCELERATION PARAMETERS

Parameter Value ASCE 7-10 Reference

Site Class C D --
Mapped MCEG Peak Ground 

Acceleration, PGA 0.342 g 0.342 g Figure 22-7

Site Coefficient, FPGA 1.058 1.158 Table 11.8-1
Site Class Modified MCEG

Peak Ground Acceleration, PGAM
0.362 g 0.396 g Section 11.8.3 (Eqn 11.8-1)

9.9.3 Conformance to the criteria for seismic design does not constitute any guarantee or 
assurance that significant structural damage or ground failure will not occur in the event of 
a maximum level earthquake. The primary goal of seismic design is to protect life and not 
to avoid all damage, since such design may be economically prohibitive.

9.10 Foundation and Concrete Slab-On-Grade Recommendations 

9.10.1 The foundation recommendations herein are for proposed one- to three-story residential 
structures. The foundation recommendations have been separated into three categories 
based on either the maximum and differential fill thickness or Expansion Index. The 
foundation category criteria are presented in Table 9.10.1.

TABLE 9.10.1
FOUNDATION CATEGORY CRITERIA

Foundation
Category

Maximum Fill 
Thickness, T (feet)

Differential Fill 
Thickness, D (feet)

Expansion Index 
(EI)

I T<20 -- EI<50
II 20<T<50 10<D<20 50<EI<90
III T>50 D>20 90<EI<130

9.10.2 We will provide final foundation categories for each building after finish pad grades have 
been achieved and we perform laboratory testing of the subgrade soil.
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9.10.3 Table 9.10.2 presents minimum foundation and interior concrete slab design criteria for 
conventional foundation systems.

TABLE 9.10.2
CONVENTIONAL FOUNDATION RECOMMENDATIONS BY CATEGORY

Foundation
Category

Minimum Footing 
Embedment Depth 

(inches)

Continuous Footing
Reinforcement

Interior Slab
Reinforcement

I 12 Two No. 4 bars, 
one top and one bottom

6 x 6 - 10/10 welded wire 
mesh at slab mid-point

II 18 Four No. 4 bars, 
two top and two bottom

No. 3 bars at 24 inches 
on center, both directions

III 24 Four No. 5 bars, 
two top and two bottom

No. 3 bars at 18 inches 
on center, both directions

9.10.4 The embedment depths presented in Table 9.10.2 should be measured from the lowest 
adjacent pad grade for both interior and exterior footings. The conventional foundations 
should have a minimum width of 12 inches and 24 inches for continuous and isolated 
footings, respectively. A typical foundation dimension detail is provided on Figure 9.

9.10.5 The concrete slab-on-grade should be a minimum of 4 inches thick for Foundation 
Categories I and II and 5 inches thick for Foundation Category III. 

9.10.6 A vapor retarder should underlie slabs that may receive moisture-sensitive floor coverings or 
may be used to store moisture-sensitive materials. The vapor retarder design should be 
consistent with the guidelines presented in the American Concrete Institute’s (ACI) Guide for 
Concrete Slabs that Receive Moisture-Sensitive Flooring Materials (ACI 302.2R-06). The 
project architect or developer should specify the vapor retarder to be used based on the type 
of floor covering that will be installed and if the structure will possess a humidity- controlled 
environment.

9.10.7 The project foundation engineer, architect, and/or developer should determine the slab 
bedding sand thickness. We should be contacted to provide recommendations if the 
bedding sand is thicker than 6 inches. 

9.10.8 The foundation design engineer should provide appropriate concrete mix design criteria 
and curing measures to assure proper curing of the slab by reducing the potential for rapid 
moisture loss and subsequent cracking and/or slab curl. We suggest that the foundation 
design engineer present the concrete mix design and proper curing methods on the 
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foundation plans. It is critical that the foundation contractor understands and follows the 
recommendations presented on the foundation plans.

9.10.9 As an alternative to the conventional foundation recommendations, consideration should be 
given to the use of post-tensioned concrete slab and foundation systems for the support of 
the proposed structures. The post-tensioned systems should be designed by a structural 
engineer experienced in post-tensioned slab design and design criteria of the Post-
Tensioning Institute (PTI) DC 10.5-12 Standard Requirements for Design and Analysis of 
Shallow Post-Tensioned Concrete Foundations on Expansive Soils or WRI/CRSI Design of 
Slab-on-Ground Foundations, as required by the 2016 California Building Code (CBC 
Section 1808.6.2). Although this procedure was developed for expansive soil conditions, it 
can also be used to reduce the potential for foundation distress due to differential fill 
settlement. The post-tensioned design should incorporate the geotechnical parameters 
presented in Table 9.10.3 for the particular Foundation Category designated. The 
parameters presented in Table 9.10.3 are based on the guidelines presented in the PTI 
DC 10.5 design manual. 

TABLE 9.10.3
POST-TENSIONED FOUNDATION SYSTEM DESIGN PARAMETERS 

Post-Tensioning Institute (PTI), 
Third Edition Design Parameters

Foundation Category

I II III

Thornthwaite Index -20 -20 -20
Equilibrium Suction 3.9 3.9 3.9

Edge Lift Moisture Variation Distance, eM (feet) 5.3 5.1 4.9
Edge Lift, yM (Inches) 0.61 1.10 1.58

Center Lift Moisture Variation Distance, eM (feet) 9.0 9.0 9.0
Center Lift, yM (inches) 0.30 0.47 0.66

9.10.10 The foundations for the post-tensioned slabs should be embedded in accordance with the 
recommendations of the structural engineer. If a post-tensioned mat foundation system is 
planned, the slab should possess a thickened edge with a minimum width of 12 inches and 
extend below the clean sand or crushed rock layer.  

9.10.11 If the structural engineer proposes a post-tensioned foundation design method other than PTI 
DC 10.5:

The deflection criteria presented in Table 9.10.3 are still applicable. 
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Interior stiffener beams should be used for Foundation Categories II and III. 
The width of the perimeter foundations should be at least 12 inches. 
The perimeter footing embedment depths should be at least 12 inches, 18 inches 
and 24 inches for foundation categories I, II, and III, respectively. The embedment 
depths should be measured from the lowest adjacent pad grade.

9.10.12 Our experience indicates post-tensioned slabs may be susceptible to excessive edge lift, 
regardless of the underlying soil conditions. Placing reinforcing steel at the bottom of the 
perimeter footings and the interior stiffener beams may mitigate this potential. The 
structural engineer should design the foundation system to reduce the potential of edge lift 
occurring for the proposed structures. 

9.10.13 During the construction of the post-tension foundation system, the concrete should be 
placed monolithically. Under no circumstances should cold joints form between the 
footings/grade beams and the slab during the construction of the post-tension foundation 
system unless designed by the structural engineer.

9.10.14 Category I, II, or III foundations may be designed for an allowable soil bearing pressure of 
2,000 pounds per square foot (psf) (dead plus live load). This bearing pressure may be 
increased by one-third for transient loads due to wind or seismic forces. The estimated 
maximum total and differential settlement for the planned structures due to foundation 
loads is 1-inch and ½ inch, respectively.

9.10.15 Isolated footings outside of the slab area, if present, should have the minimum embedment 
depth and width recommended for conventional foundations for a particular Foundation 
Category. The use of isolated footings, which are located beyond the perimeter of the 
building and support structural elements connected to the building, are not recommended 
for Category III. Where this condition cannot be avoided, the isolated footings should be 
connected to the building foundation system with grade beams. In addition, consideration 
should be given to connecting patio slabs, which exceed 5 feet in width, to the building 
foundation to reduce the potential for future separation to occur.

9.10.16 Interior stiffening beams should be incorporated into the design of the foundation system in 
accordance with the PTI design procedures. 

9.10.17 Special subgrade presaturation is not deemed necessary prior to placing concrete; however, 
the exposed foundation and slab subgrade soil should be moisture conditioned, as 
necessary, to maintain a moist condition as would be expected in any such concrete 
placement.
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9.10.18 Where buildings or other improvements are planned near the top of a slope 3:1 
(horizontal:vertical) or steeper, special foundation and/or design considerations are 
recommended due to the tendency for lateral soil movement to occur.

For fill slopes less than 20 feet high or cut slopes regardless of height, footings 
should be deepened such that the bottom outside edge of the footing is at 
least 7 feet horizontally from the face of the slope.

When located next to a descending 3:1 (horizontal:vertical) fill slope or steeper, the 
foundations should be extended to a depth where the minimum horizontal distance 
is equal to H/3 (where H equals the vertical distance from the top of the fill slope 
to the base of the fill soil) with a minimum of 7 feet but need not exceed 40 feet. 
The horizontal distance is measured from the outer, deepest edge of the footing to 
the face of the slope. A post-tensioned slab and foundation system or mat 
foundation system can be used to reduce the potential for distress in the structures 
associated with strain softening and lateral fill extension. Specific design 
parameters or recommendations for either of these alternatives can be provided 
once the building location and fill slope geometry have been determined.

If swimming pools are planned, Geocon Incorporated should be contacted for a 
review of specific site conditions. 

Swimming pools located within 7 feet of the top of cut or fill slopes are not 
recommended. Where such a condition cannot be avoided, the portion of the 
swimming pool wall within 7 feet of the slope face be designed assuming that the 
adjacent soil provides no lateral support.  This recommendation applies to fill 
slopes up to 30 feet in height, and cut slopes regardless of height.  For swimming 
pools located near the top of fill slopes greater than 30 feet in height, additional 
recommendations may be required and Geocon Incorporated should be contacted 
for a review of specific site conditions.

Although other improvements, which are relatively rigid or brittle, such as concrete 
flatwork or masonry walls, may experience some distress if located near the top of 
a slope, it is generally not economical to mitigate this potential. It may be possible, 
however, to incorporate design measures which would permit some lateral soil 
movement without causing extensive distress. Geocon Incorporated should be 
consulted for specific recommendations.

9.10.19 The recommendations of this report are intended to reduce the potential for cracking of 
slabs and foundations due to expansive soil (if present), differential settlement of fill soil 
with varying thicknesses. However, even with the incorporation of the recommendations 
presented herein, foundations, stucco walls, and slabs-on-grade placed on such conditions 
may still exhibit some cracking due to soil movement and/or shrinkage. The occurrence of 
concrete shrinkage cracks is independent of the supporting soil characteristics. Their 
occurrence may be reduced by limiting the slump of the concrete, proper concrete 
placement and curing, and by the placement of crack control joints at periodic intervals, in 
particular, where re-entrant slab corners occur.
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9.10.20 Concrete slabs should be provided with adequate crack-control joints, construction joints 
and/or expansion joints to reduce unsightly shrinkage cracking. The design of joints should 
consider criteria of the American Concrete Institute (ACI) when establishing crack-control 
spacing. Additional steel reinforcing, concrete admixtures and/or closer crack control joint 
spacing should be considered where concrete-exposed finished floors are planned.

9.10.21 Geocon Incorporated should be consulted to provide additional design parameters as 
required by the structural engineer.

9.11 Excavation Slopes, Shoring, and Tiebacks

9.11.1 A retaining wall will be constructed along the north side of the site. We expect the wall will 
incorporate soil nails or solider pile and tie-backs, or other similar type wall construction. 
Deflection of the wall system should be limited so as to not impact adjacent structures and 
improvements. 

9.11.2 The recommendations herein are provided for stable excavations and are submitted to the 
shoring and structural engineers to design a wall system. The contractor should construct 
the wall system as designed by the project shoring engineer. The stability of the excavation 
is dependent on the design and construction of the shoring system. Therefore, Geocon 
Incorporated cannot be responsible for site safety and the stability of the proposed 
excavations. It is the responsibility of the contractor to provide a safe excavation during the 
construction of the proposed project.

9.11.3 Temporary slopes should be made in conformance with OSHA requirements. Metamorphic 
Rock can be considered Type A soil (Type B soil if groundwater seepage is encountered) 
in accordance with OSHA requirements. Weathered metamorphic rock and compacted fill 
can be considered Type B soil (Type C if seepage is encountered). In general, special 
shoring requirements will not be necessary if temporary excavations will be less than 4 feet 
high. Temporary excavation depths greater than 4 feet, however, should be laid back at an 
appropriate inclination. These excavations should not become saturated or allowed to dry. 
Surcharge loads should not be permitted within a distance equal to the depth of the 
excavation from the top of the excavation. The top of the excavation should be a minimum 
of 15 feet from the edge of existing improvements. Excavations steeper than those 
recommended or closer than 15 feet from an existing surface improvement should be 
shored in accordance with applicable OSHA codes and regulations. 

9.11.4 The design of shoring is governed by soil and groundwater conditions, and by the depth 
and width of the excavated area. Continuous support of the excavation face can be 
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provided by a system of soldier piles and wood lagging. Excavations exceeding 15 feet 
may require tieback anchors to provide additional wall restraint.

9.11.5 The excavation will be made in hard metamorphic rock.  As such, drilling for soldier piles, 
tie-back anchors, or soil nails will encounter very difficult drilling conditions.

9.11.6 Permanent walls with a level backfill should be designed using a lateral pressure envelope 
acting on the back of the shoring and applying a pressure equal to 23H, 15H, or 19H, for a 
triangular, rectangular, or trapezoidal distribution, respectively, where H is the height of the 
shoring, in feet (resulting pressure in pounds per square foot) as shown in Figure 10. These 
values are based on an estimated maximum wall height of 30 feet. For a 1.5:1 slope behind 
the wall, a pressure equal to 35H, 23H, or 28H, for a triangular, rectangular, or trapezoidal 
distribution, respectively, should be used as shown on Figure 11. Triangular distribution 
should be used for cantilevered shoring and the trapezoidal and rectangular distribution 
should be used for multi-braced systems such as tieback anchors and rakers. The project 
shoring engineer should determine the applicable soil distribution for the design of the wall 
system. Additional lateral earth pressure due to the surcharging effects of adjacent 
structures or traffic loads should be considered, where appropriate, in the design of the 
wall.

9.11.7 Passive soil pressure resistance for embedded portions of soldier piles into native bedrock 
can be based upon an equivalent passive soil fluid weight of 400+400D, where D is the 
depth of embedment in feet (resulting in pounds per square foot) from the base of the 
excavation limits, as shown in Figure 12. The passive resistance can be assumed to act over 
a width of three pile diameters. The soldier piles should be embedded a minimum of 
0.5 times the maximum height of the excavation (this depth is to include footing 
excavations) if tieback anchors are not employed. The project shoring engineer should 
determine the actual embedment depth.

9.11.8 Drilled shafts for the soldier piles should be observed by Geocon Incorporated prior to the 
placement of concrete reinforcement to check that the exposed soil conditions are similar to 
those expected and that footing excavations have been extended to the appropriate bearing 
strata, and design depths. If unexpected soil conditions are encountered, foundation 
modifications may be required.

9.11.9 Lateral movement of shoring is associated with vertical ground settlement outside of the 
excavation. Therefore, it is essential that the soldier pile and tieback system allow very 
limited amounts of lateral displacement. Earth pressures acting on a lagging wall can cause 
movement of the shoring toward the excavation and result in ground subsidence outside of 
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the excavation. Consequently, horizontal movements of the shoring wall should be 
accurately monitored and recorded during excavation and anchor construction.

9.11.10 Survey points should be established at the top of the pile on at least 20 percent of the 
soldier piles. An additional point located at an intermediate point between the top of the 
pile and the base of the excavation should be monitored on at least 20 percent of the piles if 
tieback anchors will be used. These points should be monitored on a weekly basis during 
excavation work and on a monthly basis until the completion of the wall. 

9.11.11 The wall should be designed to limit horizontal soldier pile movement so as to not impact 
surrounding properties and improvements. The amount of horizontal deflection can be 
assumed to be essentially zero along the Active Zone and Effective Zone boundary. The 
magnitude of movement for intermediate depths and distances from the wall can be linearly 
interpolated. The project civil and/or wall engineer should determine the allowable amount 
of horizontal movement associated with the wall system that could affect existing utilities 
and structures, if present. In addition, the project civil and/or wall engineer should evaluate 
the existing utilities and improvements and provide a conclusion regarding the ability of 
the utilities and improvements to withstand the expected lateral and vertical movement 
associated with the planned excavation. 

9.11.12 Tieback anchors employed in shoring should be designed such that anchors fully penetrate 
the Active Zone behind the wall. The Active Zone can be considered the wedge of soil 
from the face of the wall to a plane extending upward from the base of the excavation at a 
25-degree angle from vertical, as shown on Figure 13. Normally, tieback anchors are 
contractor-designed and installed, and there are numerous anchor construction methods 
available. Non-shrinkage grout should be used for the construction of the tieback anchors. 

9.11.13 A wall drain system should be incorporated into the design. A typical wall drain detail is 
provided on Figure 14. Corrosion protection should be provided for the tiebacks.

9.11.14 Experience has shown that the use of pressure grouting during formation of the bonded 
portion of the anchor will increase the soil-grout bond stress. A pressure grouting tube 
should be installed during the construction of the tieback. Post grouting should be 
performed if adequate capacity cannot be obtained by other construction methods.

9.11.15 Anchor capacity is a function of construction method, depth of anchor, batter, diameter of 
the bonded section, and the length of the bonded section. Anchor capacity should be 
evaluated using the strength parameters shown in Table 9.11.
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TABLE 9.11
SOIL STRENGTH PARAMETERS FOR WALL

Description Cohesion Friction Angle

Metamorphic Rock 0 psf 45 degrees

9.11.16 Grout should only be placed in the tieback anchor’s bonded section prior to testing. 
Tieback anchors should be proof-tested to at least 130 percent of the anchor’s design 
working load. Following a successful proof test, the tieback anchors should be locked off at 
80 percent of the allowable working load. Tieback anchor test failure criteria should be 
established in project plans and specifications. The tieback anchor test failure criteria 
should be based upon a maximum allowable displacement at 130 percent of the anchor’s 
working load (anchor creep) and a maximum residual displacement within the anchor 
following stressing. Tieback anchor stressing should only be conducted after sufficient 
hydration has occurred within the grout. Tieback anchors that fail to meet project specified 
test criteria should be replaced or additional anchors should be constructed.

9.11.17 Lagging should keep pace with excavation and tieback anchor construction. The 
excavation should not be advanced deeper than three feet below the bottom of lagging at 
any time. These unlagged gaps of up to three feet should only be allowed to stand for 
short periods of time in order to decrease the probability of soil instability and should 
never be unsupported overnight. Backfilling should be conducted when necessary 
between the back of lagging and excavation sidewalls to reduce sloughing in this zone 
and all voids should be filled by the end of each day. Further, the excavation should not 
be advanced further than four feet below a row of tiebacks prior to those tiebacks being 
proof tested and locked off.

9.11.18 If tieback anchors are employed, an accurate survey of existing utilities and other 
underground structures adjacent to the shoring wall should be conducted. The survey 
should include both locations and depths of existing utilities. Locations of anchors should 
be adjusted as necessary during the design and construction process to accommodate the 
existing and proposed utilities.

9.11.19 The condition of existing buildings, streets, sidewalks, and other structures/improvements 
around the perimeter of the planned excavation should be documented prior to the start of 
shoring and excavation work. Special attention should be given to documenting existing 
cracks or other indications of differential settlement within these adjacent structures, 
pavements and other improvements. Underground utilities sensitive to settlement should be 
videotaped prior to construction to check the integrity of pipes. In addition, monitoring 
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points should be established indicating location and elevation around the excavation and on 
existing buildings. These points should be monitored on a weekly basis during excavation 
work and on a monthly basis thereafter. Inclinometers should be installed and monitored 
behind any shoring sections that will be excavated deeper than 30 feet below the existing 
ground surface. 

9.12 Soil Nail Wall

9.12.1 Soil nail walls consist of installing closely spaced steel bars (nails) into a slope or 
excavation in a top-down construction sequence. Following installation of a horizontal row 
of nails, drains, waterproofing and wall-reinforcing steel are placed and shotcrete applied to 
create a final wall.

9.12.2 The excavation for the wall will be made in hard metamorphic rock. As such, drilling for 
soil nails will encounter very difficult drilling conditions.

9.12.3 A wall drain system should be incorporated into the design. A typical wall drain detail for a 
soil nail wall is provided on Figure 15. Corrosion protection should be provided for the 
nails.

9.12.4 Geocon Incorporated should provide observation services during nail installation, grout and 
shotcrete strength testing, and nail testing.

9.12.5 Design and testing of soil nails should be conducted in conformance with FHWA 
guidelines presented in the Manual for Design and Construction Monitoring of Soil Nail 
Walls, FHWA-SA-96-069. In addition to verification and proof testing, we recommended 
ultimate strength tests be performed to verify ultimate bond strength assumptions.

9.12.6 All verification test nails should sacrificial and not incorporated into the wall.

9.12.7 The soil strength parameters listed in Table 9.12 can be used in design of the soil nails.

TABLE 9.12
SOIL STRENGTH PARAMETERS FOR SOIL NAIL WALLS

Description Cohesion
(psf)

Friction Angle
(degrees)

Ultimate Bond 
Stress (psi)

Metamorphic Rock 0 45 degrees 40 psi
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9.13 Conventional Retaining Walls

9.13.1 Retaining walls that are allowed to rotate more than 0.001H (where H equals the height of 
the retaining portion of the wall) at the top of the wall and having a level backfill surface 
should be designed for an active soil pressure equivalent to the pressure exerted by a fluid 
density of 35 pcf. Where the backfill will be inclined at 2:1 (horizontal:vertical), an active 
soil pressure of 50 pcf is recommended. Expansive soils should not be used as backfill 
material behind retaining walls. All soil placed for retaining wall backfill should have an 
Expansion Index less than 50.

9.13.2 Soil contemplated for use as retaining wall backfill, including import materials, should be 
identified in the field prior to backfill. At that time Geocon Incorporated should obtain 
samples for laboratory testing to evaluate its suitability. Modified lateral earth pressures 
may be necessary if the backfill soil does not meet the required expansion index or shear 
strength. City or regional standard wall designs, if used, are based on a specific active 
lateral earth pressure and/or soil friction angle. In this regard, on-site soil to be used as 
backfill may or may not meet the values for standard wall designs. Geocon Incorporated 
should be consulted to assess the suitability of the on-site soil for use as wall backfill if 
standard wall designs will be used. 

9.13.3 Where walls are restrained from movement at the top, an additional uniform pressure of 7H 
psf should be added to the active soil pressure where the wall possesses a height of 8 feet or 
less and 12H where the wall is greater than 8 feet. For retaining walls subject to vehicular 
loads within a horizontal distance equal to two-thirds the wall height, a surcharge 
equivalent to 2 feet of fill soil should be added.

9.13.4 Retaining walls should be provided with a drainage system adequate to prevent the buildup 
of hydrostatic forces and should be waterproofed as required by the project architect. The 
use of drainage openings through the base of the wall (weep holes) is not recommended 
where the seepage could be a nuisance or otherwise adversely affect the property adjacent 
to the base of the wall. The above recommendations assume a properly compacted granular 
(EI of less than 50) backfill material with no hydrostatic forces or imposed surcharge load. 
Figure 16 presents a typical retaining wall drainage detail. If conditions different than those 
described are anticipated, or if specific drainage details are desired, Geocon Incorporated 
should be contacted for additional recommendations.

9.13.5 The structural engineer should determine the seismic design category for the project in 
accordance with Section 1613 of the CBC. If the project possesses a seismic design 
category of D, E, or F, retaining walls that support more than 6 feet of backfill should be 
designed with seismic lateral pressure in accordance with Section 18.3.5.12 of the 2016
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CBC. The seismic load is dependent on the retained height where H is the height of the 
wall, in feet, and the calculated loads result in pounds per square foot (psf) exerted at the 
base of the wall and zero at the top of the wall. A seismic load of 19H should be used for
design. We used the peak ground acceleration adjusted for Site Class effects, PGAM, of 
0.396g calculated from ASCE 7-10 Section 11.8.3 and applied a pseudo-static coefficient 
of 0.33.

9.13.6 The recommendations assume a properly compacted granular backfill soil with no 
hydrostatic forces or imposed surcharge load. If the retaining walls are subject to surcharge 
loading within a horizontal distance equal to or less than the height of the wall, or if 
conditions different than those described are expected, Geocon Incorporated should be 
contacted for additional recommendations.

9.13.7 Footings near the top of slopes or within slopes should be extended in depth such that the 
outer bottom edge of the footing is at least 7 feet horizontally from the face of the finish 
slope.

9.13.8 In general, shallow conventional wall footings founded in properly compacted fill and 
having a minimum depth and width of one foot may be designed for an allowable soil 
bearing pressure of 2,000 psf, provided the soil within 3 feet below the base of the wall has 
an Expansion Index of 50 or less. The recommended allowable soil bearing pressures may 
be increased by 300 psf and 500 psf for each additional foot of foundation width and depth, 
respectively, up to a maximum allowable soil bearing pressure of 4,000 psf.

9.14 Lateral Loading

9.14.1 For resistance to lateral loads, a passive earth pressure equivalent to a fluid density of 
300 pcf is recommended for footings or shear keys poured neat against properly compacted 
granular fill soils or undisturbed formation materials. The passive pressure assumes a 
horizontal surface extending away from the base of the wall at least five feet or three times 
the surface generating the passive pressure, whichever is greater. The upper 12 inches of 
material not protected by floor slabs or pavement should not be included in the design for 
lateral resistance. Where walls are planned adjacent to and/or on descending slopes, a 
passive pressure of 150 pcf should be used in design.

9.14.2 If friction is to be used to resist lateral loads, an allowable coefficient of friction between 
soil and concrete of 0.35 should be used for design.
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9.14.3 The passive and frictional resistant loads can be combined for design purposes. The lateral 
passive pressures may be increased by one-third when considering transient loads due to 
wind or seismic forces. 

9.15 MSE Retaining Wall Recommendations

9.15.1 We recommend the following geotechnical parameters be used for design of the MSE 
retaining walls.

TABLE 9.15
GEOTECHNICAL DESIGN PARAMETERS

Parameter Reinforced Zone Retained Zone Foundation Zone

Angle of Internal Friction 30 degrees 30 degrees 30 degrees
Cohesion 100 psf 100 psf 100 psf

Moist Unit Weight 130 pcf 130 pcf 130 pcf

9.15.2 The shear strength values provided in Table 9.15 for the reinforced zone assume that 
granular materials will be used as backfill. Because importing or crushing of on-site 
materials will be required to generate wall backfill materials, we recommend proposed wall 
backfill soils be tested prior to importing and during grading to check that the soils meet 
the values listed on Table 9.11 and those used in the design of the MSE wall.

9.15.3 If crushing of on-site soils will be performed to generate backfill for MSE type walls, the 
crushed product should meet wall designer specifications. Typically, MSE wall designers 
do not allow the use of angular rock within the backfill soil due to the potential for damage 
to the reinforcing grid. All wall backfill should have an expansion index (EI) of 50 or less.

9.15.4 Once proposed backfill materials are imported or crushed product is made, sufficient 
samples should be collected and subjected to laboratory testing to assess the soils 
suitability for use as wall backfill. Results should be provided to the designer to re-evaluate 
stability of the walls. Dependent upon test results, the designer may require modifications 
to the original wall design (e.g., longer geogrid embedment lengths). 

9.15.5 Backfill materials within the reinforced zone should be compacted to a dry density of at 
least 90 percent of the laboratory maximum dry density near to or slightly above optimum 
moisture content in accordance with ASTM D 1557. This is applicable to the entire 
embedment length of the geogrid reinforcement. Typically, wall designers specify that 
heavy compaction equipment be excluded from within 3 feet of the face of the wall; 
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however, smaller equipment (e.g., walk-behind, self-driven compactors or hand whackers) 
should be used to compact the materials without causing deformation of the wall. If the 
designer specifies no compactive effort for this zone, the materials are essentially not
properly compacted and the geogrid within the uncompacted zone should not be relied 
upon for reinforcement and overall embedment lengths should be increased to account for 
the difference.

9.15.6 The wall should be provided with drainage system sufficient enough to prevent excessive 
seepage through the wall and water at the base of the wall to prevent hydrostatic pressures 
behind the wall.

9.15.7 Geosynthetic reinforcement must elongate to develop full tensile resistance. This 
elongation generally results in movement at the top of the wall. The amount of movement 
is dependent upon the height of the wall (e.g., higher walls rotate more), construction, and 
the type of geosynthetic used. In addition, over time reinforced-earth retaining walls have 
been known to exhibit creep and can undergo additional movement. Given this condition, 
the owner should be aware that structures and pavement placed within the reinforced and 
retained zones of the wall may undergo movement and should be designed to accommodate 
this movement. 

9.16 Storm Water Management

9.16.1 If storm water management devices are not properly designed and constructed, there is a 
risk for distress to improvements and properties located hydrologically down gradient or 
adjacent to these devices. Factors such as the amount of water being detained, its residence 
time, and soil permeability have an important effect on seepage transmission and the 
potential adverse impacts that may occur if the storm water management features are not 
properly designed and constructed. We have not performed a hydrogeological study at the 
site. If infiltration of storm water runoff into the subsurface occurs, downstream 
improvements may be subjected to seeps, springs, slope instability, raised groundwater, 
movement of foundations and slabs, or other undesirable impacts as a result of water 
infiltration.

9.16.2 Storm water management recommendations are provided in Appendix C.

9.17 Site Drainage and Moisture Protection

9.17.1 Adequate site drainage is critical to reduce the potential for differential soil movement, 
erosion and subsurface seepage. Under no circumstances should water be allowed to pond 
adjacent to footings. The site should be graded and maintained such that surface drainage is 
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directed away from structures in accordance with 2016 CBC 1804.4 or other applicable 
standards. In addition, surface drainage should be directed away from the top of slopes into 
swales or other controlled drainage devices. Roof and pavement drainage should be 
directed into conduits that carry runoff away from the proposed structure.

9.17.2 In the case of basement walls or building walls retaining landscaping areas, a water-
proofing system should be used on the wall and joints, and a Miradrain drainage panel (or 
similar) should be placed over the waterproofing. The project architect or civil engineer 
should provide detailed specifications on the plans for all waterproofing and drainage.

9.17.3 Underground utilities should be leak free. Utility and irrigation lines should be checked 
periodically for leaks, and detected leaks should be repaired promptly. Detrimental soil 
movement could occur if water is allowed to infiltrate the soil for prolonged periods of 
time. 

9.17.4 Landscaping planters adjacent to paved areas are not recommended due to the potential for 
surface or irrigation water to infiltrate the pavement's subgrade and base course. Area 
drains to collect excess irrigation water and transmit it to drainage structures or impervious 
above-grade planter boxes can be used. In addition, where landscaping is planned adjacent 
to the pavement, construction of a cutoff wall along the edge of the pavement that extends 
at least 6 inches below the bottom of the base material should be considered.

9.18 Slope Maintenance

9.18.1 Slopes that are steeper than 3:1 (horizontal:vertical) may, under conditions that are both 
difficult to prevent and predict, be susceptible to near-surface (surficial) slope instability. 
The instability is typically limited to the outer 3 feet of a portion of the slope and usually 
does not directly impact the improvements on the pad areas above or below the slope. The 
occurrence of surficial instability is more prevalent on fill slopes and is generally preceded 
by a period of heavy rainfall, excessive irrigation, or the migration of subsurface seepage. 
The disturbance and/or loosening of the surficial soils, as might result from root growth, 
soil expansion, or excavation for irrigation lines and slope planting, may also be a 
significant contributing factor to surficial instability. It is therefore recommended that, to 
the maximum extent practical: (a) disturbed/loosened surficial soils be either removed or 
properly recompacted, (b) irrigation systems be periodically inspected and maintained to 
eliminate leaks and excessive irrigation, and (c) surface drains on and adjacent to slopes be 
periodically maintained to preclude ponding or erosion. Although the incorporation of the 
above recommendations should reduce the potential for surficial slope instability, it will 
not eliminate the possibility and, therefore, it may be necessary to rebuild or repair a 
portion of the project's slopes in the future.
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9.19 Grading and Foundation Plan Review

9.19.1 The geotechnical engineer and engineering geologist should review the grading and 
foundation plans prior to final submittal to check their compliance with the 
recommendations of this report and to determine the need for additional comments, 
recommendations and/or analysis.
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LIMITATIONS AND UNIFORMITY OF CONDITIONS

1. The firm that performed the geotechnical investigation for the project should be retained to 
provide testing and observation services during construction to provide continuity of 
geotechnical interpretation and to check that the recommendations presented for geotechnical 
aspects of site development are incorporated during site grading, construction of 
improvements, and excavation of foundations. If another geotechnical firm is selected to 
perform the testing and observation services during construction operations, that firm should 
prepare a letter indicating their intent to assume the responsibilities of project geotechnical 
engineer of record. A copy of the letter should be provided to the regulatory agency for their 
records. In addition, that firm should provide revised recommendations concerning the 
geotechnical aspects of the proposed development, or a written acknowledgement of their 
concurrence with the recommendations presented in our report. They should also perform 
additional analyses deemed necessary to assume the role of Geotechnical Engineer of Record. 

2. The recommendations of this report pertain only to the site investigated and are based upon 
the assumption that the soil conditions do not deviate from those disclosed in the 
investigation. If any variations or undesirable conditions are encountered during construction, 
or if the proposed construction will differ from that anticipated herein, Geocon Incorporated 
should be notified so that supplemental recommendations can be given. The evaluation or 
identification of the potential presence of hazardous or corrosive materials was not part of the 
scope of services provided by Geocon Incorporated.

3. This report is issued with the understanding that it is the responsibility of the owner or his 
representative to ensure that the information and recommendations contained herein are 
brought to the attention of the architect and engineer for the project and incorporated into the 
plans, and the necessary steps are taken to see that the contractor and subcontractors carry out 
such recommendations in the field.

4. The findings of this report are valid as of the present date. However, changes in the 
conditions of a property can occur with the passage of time, whether they be due to natural 
processes or the works of man on this or adjacent properties. In addition, changes in 
applicable or appropriate standards may occur, whether they result from legislation or the 
broadening of knowledge. Accordingly, the findings of this report may be invalidated wholly 
or partially by changes outside our control. Therefore, this report is subject to review and 
should not be relied upon after a period of three years.
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ASSUMED CONDITIONS : 

SLOPE HEIGHT H = 50 feet 

SLOPE INCLINATION 2: 1 (Horizontal : Vertical) 

TOTAL UNIT WEIGHT OF SOIL 'Yt 130 pounds per cubic foot 

ANGLE OF INTERNAL FRICTION q> 30 degrees 

APPARENT COHESION C 200 pounds per square foot 

NO SEEPAGE FORCES 

ANALYSIS: 

'Ye<!> = 'YtH tan<J, EQUATION (3-3), REFERENCE 1 
C 

FS NefC EQUATION (3-2), REFERENCE 1 
'YtH 

'Ye<!> = 18.8 CALCULATED USING EQ. (3-3) 

Nef = 50 DETERMINED USING FIGURE 10, REFERENCE 2 

FS 1.54 FACTOR OF SAFETY CALCULATED USING EQ. (3-2) 

REFERENCES : 

1 ...... Janbu, N., Stability Analysis of Slopes with Dimensionless Parameters, Harvard Soil Mechanics, 
Series No. 46, 1954 

2 .. .... Janbu, N., Discussion of J.M. Bell, Dimensionless Parameters for Homogeneous Earth Slopes, 
Journal of Soil Mechanics and Foundation Design, No. SM6, November 1967. 
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ASSUMED CONDITIONS : 

SLOPE HEIGHT H = Infinite 

DEPTH OF SATURATION z = 3 feet 

SLOPE INCLINATION 2: 1 (Horizontal : Vertical) 

SLOPE ANGLE 1 = 26.6 degrees 

UNIT WEIGHT OF WATER 'Yw 62.4 pounds per cubic foot 

TOTAL UNIT WEIGHT OF SOIL 'Yt 130 pounds per cubic foot 

ANGLE OF INTERNAL FRICTION q> 30 degrees 

APPARENT COHESION C = 200 pounds per square foot 

SLOPE SATURATED TO VERTICAL DEPTH Z BELOW SLOPE FACE 

SEEPAGE FORCES PARALLEL TO SLOPE FACE 

ANALYSIS: 

FS 

REFERENCES : 

C + ('Yt - 'Yw) Z cos2 i tan q> 

'Y t Z sin i cos i 

1 ...... Haefeli, R. The Stability of Slopes Acted Upon by Parallel Seepage, Proc. 
Second International Conference, SMFE, Rotterdam, 1948, 1, 57-62 

1.9 

2 ...... Skempton, A. W., and F.A. Delory, Stability of Natural Slopes in London Clay, Proc. 
Fourth International Conference, SMFE, London, 1957, 2, 378-81 
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ZONE B 
WINDROWS DETAIL 

(PLAN VIEW) 

CLEAN SAND (SE>30) FLOODED 
TO FILL VOIDS AROUND AND 
BENEATH ROCKS 

It 
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\_ \__/ SEEPAGE 
CUTOFF WALL 

6" - 8" SOLID PVC TO 
APPROVED OUTLET 

LEGEND 

NATIVE MATERIAL OR 
COMPACTED FILL 

6" PERFORATED SCHEDULE 40 PVC 
SUBDRAIN ALONG PERIMETER OF 
ZONE BAS DETERMINED BY GEOCON 

ZONE A: COMPACTED SOIL FILL. NO ROCK FRAGMENTS OVER 6 INCHES IN DIMENSION. 

NO SCALE 

ZONE B: BLASTED ROCK FILL GENERALLY CONSISTING OF 2 FOOT MINUS MATERIAL WITH OCCASIONAL INDIVIDUAL ROCK UP 
TO 4 FEET MAXIMUM DIMENSION. IN PARKWAY/STREETS, ZONE B SHOULD TERMINATE AT LEAST 2 FEET BELOW LOWEST UTILITY. 
ALTERNATE: ROCKS 2 TO 4 FEET IN MAXIMUM DIMENSION CAN BE PLACED IN WINDROWS IN COMPACTED SOIL FILL 
POSSESSING A SAND EQUIVALENT OF AT LEAST 30. 

ZONE C: ROCKS UP TO 2 FEET IN MAXIMUM DIMENSION IN A MATRIX OF COMPACTED SOIL FILL WITHIN 
SLOPE AREAS ONLY. 

ZONED: ROCKS UP TO 1 FOOT IN MAXIMUM DIMENSION IN A MATRIX OF COMPACTED SOIL FILL. 

NOTES 

1. COMPACTED SOIL FILL IN UPPER 8 FEET SHALL CONTAIN AT LEAST 40 PERCENT SOIL PASSING THE 3/4 - INCH SIEVE (BYWEIGHT)AND 
IN THE UPPER 3 FEET OF PAD GRADE AT LEAST 20% SOIL PASSING THE NO. 4 SIEVE (BYWEIGHT)AND COMPACTED IN ACCORDANCE 
WITH SPECIFICATIONS FOR STRUCTURAL FILL. 

2. CONTINUOUS OBSERVATION REQUIRED BY GEOCON DURING ROCK PLACEMENT. 

3. ROCK FILL (LESS THAN 40 PERCENT SOIL SIZES) MAY BE PERMITTED IN DESIGNATED AREAS UPON THE RECOMMENDATION 
OF THE GEOTECHNICAL ENGINEER. 

4. DEPTH OF ZONED SHOULD EXTEND AT LEAST 2 FEET BELOW DEEPEST UTILITY WITHIN ROADWAYS. 
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APPENDIX A

FIELD INVESTIGATION

Fieldwork for our investigation was performed on November 15, 2017 and included a site reconnaissance 
and subsurface exploration. The subsurface exploration consisted of four backhoe test pits and six air-
track percussion borings. The exploratory trenches were excavated using a John Deere 410G rubber tire
backhoe with a 2-foot-wide bucket and extended to depths between 4 feet and 17 feet. The air-percussion 
borings were performed using an Ingersoll Rand ECM 370 equipped with a 4-inch bit. The borings 
extended to depths between 24 feet and 76 feet. 

The approximate locations of trenches and borings are shown on the Geologic Map, Figure 2 (Map 
Pocket). The trenches and borings were located in the field based on visual reference points. Therefore, 
actual locations may deviate slightly.

The soil encountered in the borings were visually examined, classified, and logged in general accordance 
with American Society for Testing and Materials (ASTM) practice for Description and Identification of 
Soils (Visual-Manual Procedure D 2488). The logs depict the soil and geologic conditions observed and the 
depth at which samples were obtained. Logs of the trenches are presented on Figures A-1 through A-4. The 
logs depict the soil and geologic conditions encountered. Logs of the air-track borings are presented on 
Figures A-5 through A-10.
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APPENDIX B

LABORATORY TESTING

Laboratory tests were performed in accordance with generally accepted test methods of the American 
Society for Testing and Materials (ASTM) or other suggested procedures. Selected soil samples were 
tested for their maximum dry density and optimum moisture content, expansion characteristics, gradation, 
Atterberg limits, and water-soluble sulfate content. The results of our laboratory tests are summarized on 
the following tables and graphs.

TABLE B-I
SUMMARY OF LABORATORY MAXIMUM DRY DENSITY
AND OPTIMUM MOISTURE CONTENT TEST RESULTS

Sample
No. Description

Maximum 
Dry Density 

(pcf)

Optimum 
Moisture Content 

(% dry wt.)

T1-1 Dark brown CLAY with trace gravel and little sand 112.7 17.7
T1-2 Gray brown CLAY with trace gravel and sand 113.3 16.2

TABLE B-II
SUMMARY OF LABORATORY EXPANSION INDEX TEST RESULTS

Sample
No.

Moisture Content (%) Dry Density
(pcf)

Expansion
Index

Expansion 
ClassificationBefore Test After Test

T1-1 14.7 34.9 93.7 107 High
T1-2 13.6 31.2 95.8 115 High

TABLE B-III
SUMMARY OF LABORATORY WATER-SOLUBLE SULFATE TEST RESULTS

Sample No. Water-Soluble Sulfate Content (%) Exposure

T1-1 0.034 Not Applicable

T1-2 0.038 Not Applicable
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TABLE B-IV
SUMMARY OF LABORATORY ATTERBERG LIMITS TEST RESULTS

ASTM D 4318

Sample
No. Description Liquid

Limit (LL)
Plastic

Limit (PL)
Plasticity
Index (PI)

Unified Soil
Classification

(Group Symbol)

T1-1 Dark brown Fat CLAY 65 20 45 CH
T1-2 Gray Brown Fat CLAY 50 27 23 CH
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APPENDIX C

STORM WATER MANAGEMENT

If storm water management devices are not properly designed and constructed, there is a risk for distress 
to improvements and properties located hydrologically down gradient or adjacent to these devices. 
Factors such as the amount of water being detained, its residence time, and soil permeability have an 
important effect on seepage transmission and the potential adverse impacts that may occur if the storm 
water management features are not properly designed and constructed. We have not performed a 
hydrogeological study at the site. If infiltration of storm water runoff into the subsurface occurs, 
downstream improvements may be subjected to seeps, springs, slope instability, raised groundwater, 
movement of foundations and slabs, or other undesirable impacts as a result of water infiltration.

Hydrologic Soil Group

The United States Department of Agriculture (USDA), Natural Resources Conservation Services, 
provides general information regarding soil conditions for areas within the United States. The USDA 
website also provides the Hydrologic Soil Group. Table C-1 presents the descriptions of the 
hydrologic soil groups. If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first 
letter is for drained areas and the second is for undrained areas.

TABLE C-1
HYDROLOGIC SOIL GROUP DEFINITIONS

Soil Group Soil Group Definition

A
Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These 
consist mainly of deep, well drained to excessively drained sands or gravelly sands. These 
soils have a high rate of water transmission.

B

Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or well drained soils that have moderately 
fine texture to moderately coarse texture. These soils have a moderate rate of water 
transmission.

C
Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils 
having a layer that impedes the downward movement of water or soils of moderately fine
texture or fine texture. These soils have a slow rate of water transmission.

D

Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell potential, soils that have a high-water
table, soils that have a claypan or clay layer at or near the surface, and soils that are shallow 
over nearly impervious material. These soils have a very slow rate of water transmission.

The subject property is underlain by soil and geologic units consisting of undocumented fill, 
alluvium, terrace deposits, and granitic rock. The property falls within Hydraulic Soil Groups B, C, 
and D, which range from moderate infiltration characteristics to very slow infiltration. The majority 
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of the site falls within Hydrologic Soil Group C. Table C-2 presents the information from the USDA 
website for the property.

TABLE C-2
USDA WEB SOIL SURVEY – HYDROLOGIC SOIL GROUP

Map Unit Name Map Unit 
Symbol

Approximate 
Percentage of 

Property

Hydrologic Soil 
Group

Estimated 
Infiltration Rate

(in/hr)

Diablo-Olivenhain complex,
9 to 30 percent slopes DoE 7 D 0.06

Friant rocky fine sandy loam,
9 to 30 percent slopes FxE 25 D 2

Olivenhain cobbly loam,
9 to 30 percent slopes OhE 68 D 0.06

Summary of Existing and Future Graded Soil Conditions

Because the property is in an ungraded condition, the existing soil conditions do not reflect the soil 
conditions that will be present at the completion of grading. Currently, the site is underlain by 
undocumented fill, topsoil, weathered Metamorphic rock and Metamorphic Rock. Grading will result 
in cuts up to approximately 50 feet in northern portion of the property and fills along the eastern, 
southern and southwest portions of the property.  At the completion of grading, the site will be 
underlain by compacted fill overlying Metamorphic Rock. Compacted fill depths are expected to 
range from 5 feet (bedrock undercut areas) to 30 feet in fill areas.

Infiltration Testing 

Infiltration testing has not been performed as proposed grading will result in cuts and fills across the 
entire site and in-situ tests performed now will not reflect actual conditions at the completion of 
grading. Estimated infiltration rates from the USDA Web Soil Survey for each of the mapped soil 
units is shown on Table C-2.

STORM WATER MANAGEMENT CONCLUSIONS

Soil Types

At the completion of grading the site will be underlain by compacted fill and Metamorphic Rock. 
Compacted fill depths will range from approximately 5 feet in building pad undercut areas to 30 feet
in fill areas.  Infiltration into compacted fill is considered unfeasible due to the potential for 
settlement of structural improvements and lateral seepage migration into the retaining wall backfill 
along the perimeter of the project.  Infiltration into the Metamorphic Rock is also considered 
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infeasible due to its dense/hard nature and the potential to cause lateral water migration to structural 
improvements and slopes.

Infiltration Rates

Based on the USDA Web Soil Survey, we recommend an unfactored infiltration rate of 0.06 in/hr.
The 2 in/hr indicated on the soil survey website for FxE is located in the hillside and drainage on the 
east side of the project. Grading along the eastern side of the property will result in compacted fill 
and walls up to 14 feet high. 

Existing and Proposed Structures

There are no existing structures present on the property. However, at the completion of grading, 
residential multi-family structures and infrastructure be constructed across the property.

Groundwater

Groundwater was not encountered in our exploratory excavations. Groundwater is estimated to be at 
depths greater than 50 feet below proposed finish grades. 

Soil or Groundwater Contamination

We are unaware of contaminated soil or groundwater on the property. Therefore, infiltration 
associated with this risk is considered feasible.  

Slopes

New fill slopes are planned at the southwest and southeast corners of the site.  A cut slope will be 
constructed along the northwest side of the property. An existing cut slopes that extends down to 
Interstate 15 exists on the south side of the site. Infiltration near slopes is not recommended due to the 
potential for lateral water migration.

Storm Water Management Devices

If basins are utilized, a liner with subdrains is recommended. The liner should be impermeable 
(e.g. High-density polyethylene, HDPE, with a thickness of about 30 mil or equivalent Polyvinyl 
Chloride, PVC). The subdrain should be perforated, be at least 4 inches in diameter and consist of 
Schedule 40 PVC pipe and surrounded in gravel. The subdrain should be connected to a proper outlet. 
If storage vaults are utilized, the vaults should be water-tight. 
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Storm Water Standard Worksheets

The SWS requests the geotechnical engineer complete the Categorization of Infiltration Feasibility 
Condition (Worksheet C.4-1 or I-8) worksheet information to help evaluate the potential for 
infiltration on the property. Worksheets C.4-1 have been attached. 

The regional storm water standards also have a worksheet (Worksheet D.5-1 or Form I-9) that helps 
the project civil engineer estimate the factor of safety based on several factors. Table C-3 describes 
the suitability assessment input parameters related to the geotechnical engineering aspects for the 
factor of safety determination.

TABLE C-3
SUITABILITY ASSESSMENT RELATED CONSIDERATIONS FOR INFILTRATION FACILITY 

SAFETY FACTORS

Consideration High 
Concern – 3 Points

Medium 
Concern – 2 Points

Low 
Concern – 1 Point

Assessment Methods

Use of soil survey maps or 
simple texture analysis to 

estimate short-term infiltration 
rates. Use of well permeameter 
or borehole methods without 

accompanying continuous 
boring log. Relatively sparse 
testing with direct infiltration 

methods

Use of well 
permeameter or 

borehole methods 
with accompanying 

continuous boring log. 
Direct measurement 
of infiltration area 

with localized 
infiltration 

measurement methods 
(e.g., infiltrometer). 

Moderate spatial 
resolution

Direct measurement 
with localized 

(i.e. small-scale) 
infiltration testing 

methods at relatively 
high resolution or use 
of extensive test pit 

infiltration 
measurement 

methods.

Predominant 
Soil Texture

Silty and clayey soils 
with significant fines Loamy soils Granular to slightly 

loamy soils

Site Soil Variability
Highly variable soils indicated 

from site assessment or 
unknown variability

Soil boring/test pits 
indicate moderately 
homogenous soils

Soil boring/test pits 
indicate relatively 
homogenous soils

Depth to Groundwater/ 
Impervious Layer

<5 feet below 
facility bottom

5-15 feet below 
facility bottom

>15 feet below 
facility bottom

Table C-4 presents the estimated factor values for the evaluation of the factor of safety. The factor of 
safety is determined using the information contained in Table C-4 and the results of our geotechnical 
investigation. Table C-4 only presents the suitability assessment safety factor (Part A) of the 
worksheet. The project civil engineer should evaluate the safety factor for design (Part B of 
Worksheet D.5-1) and use the combined safety factor for the design infiltration rate.
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TABLE C-4
FACTOR OF SAFETY WORKSHEET D.5-1 DESIGN VALUES – PART A1

Suitability Assessment 
Factor Category

Assigned 
Weight (w)

Factor
Value (v)

Product 
(p = w x v)

Assessment Methods 0.25 3 0.75
Predominant Soil Texture 0.25 3 0.75

Site Soil Variability 0.25 1 0.25
Depth to Groundwater/Impervious Layer 0.25 1 0.25

Suitability Assessment Safety Factor, SA = p 2

1 The project civil engineer should complete Part B of Worksheet D.5-1 or Form I-9 to determine the overall 
factor of safety. 

CONCLUSIONS AND RECOMMENDATIONS

It is our opinion that infiltration is infeasible due to expected low infiltration rates in the bedrock 
soils, as well as the presence of fill and retaining walls that will be constructed on the property. Our 
evaluation included the soil and geologic conditions, settlement and volume change of the underlying 
soil, slope stability, utility considerations, groundwater mounding, retaining walls, foundations, and 
existing groundwater elevations.
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Part 1 - Full Infiltration Feasibility Screening Criteria

DMA(s)Being Analyzed: ProjectPhase:

Overall Site       

Criteria 1: Infiltration Rate Screening

1A 

Is the mapped hydrologic soil group according to the NRCS Web Soil Survey or UC Davis Soil 
Web Mapper Type A or B and corroborated by available site soil data11? 

 Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1 Result or 
continue to Step 1B if the applicant elects to perform infiltration testing. 
 No; the mapped soil types are A or B but is not corroborated by available site soil data 
(continue to Step 1B). 
 No; the mapped soil types are C, D, or “urban/unclassified” and is corroborated by 
available site soil data. Answer “No” to Criteria 1 Result. 
 No; the mapped soil types are C, D, or “urban/unclassified” but is not corroborated by 
available site soil data (continue to Step 1B). 

1B 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1? 
 Yes; Continue to Step 1C. 
 No; Skip to Step 1D. 

1C 

Is the reliable infiltration rate calculated using planning phase methods from Table D.3-1 
greater than 0.5 inches per hour? 

 Yes; the DMA may feasibly support full infiltration. Answer “Yes” to Criteria 1   Result. 
 No; full infiltration is not required. Answer “No” to Criteria 1   Result. 

1D 

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

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

  Note that it is not required to investigate each and every criterion in the worksheet, a single “no” 
answer in Part 1, Part 2, Part 3, or Part 4 determines a full, partial, or no infiltration condition. 
10 This form must be completed each time there is a change to the site layout that would affect the 
infiltration feasibility condition. Previously completed forms shall be retained to document the 
evolution of the site storm water design. 
11 Available data includes site-specific sampling or observation of soil types or texture classes, such as 
obtained from borings or test pits necessary to support other design elements. 
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1E 

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

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

IF 

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

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

1G 

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

 Yes; answer “Yes” to Criteria 1  Result. 
 No; answer “No” to Criteria 1 Result. 

Criteria 1 
Result 

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

 Yes; the DMA may feasibly support full infiltration. Continue to Criteria 2. 
 No; full infiltration is not required. Skip to Part 1   Result. 

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

 

Based on theUSDA Web Soil Survey, 75% of the site area has an infiltraiton rate of 0.06 in/hr or less.  The other 25% 
of the site area is listed as having an estimated infiltration rate of 2 in/hr and is located along the eastern side of the 
site.  However, based on field mapping, the area is underlain by hard metamorphic rock and is expected to have an 
infiltration rate of less than 0.5 in/hr. This area will recevie cuts to achieve proposed pad grade and fills in excess of 5 
feet. In addition, in this area, retaining walls and building structures are planned. There is no reasonable area outside 
of the strucural improvements or compacted fill areas where an infiltraiton basin could be constructed due to the 
sloping hillside condition and sensitive habitat along the east side of the site.  
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Criteria 2: Geologic/Geotechnical Screening

2A 

If all questions in Step 2A are answered “Yes,” continue to Step 2B. 

For any “No” answer in Step 2A answer “No” to Criteria 2, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

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

2A-2 
Can the proposed full infiltration BMP(s) avoid placement within 10 feet 
of existing underground utilities, structures, or retaining walls?  Yes  No 

2A-3 

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

 Yes  No 

2B 

When full infiltration is determined to be feasible, a geotechnical investigation report must be 
prepared that considers the relevant factors identified in Appendix C.2.1. 

If all questions in Step 2B are answered “Yes,” then answer “Yes” to Criteria 2 Result. If there 
are “No” answers continue to Step 2C. 

2B-1 

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

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

 Yes  No 

2B-2 

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

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

 Yes  No 
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2B-3 

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

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

 Yes  No 

2B-4 

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

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

 Yes  No 

2B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1). 

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

 Yes  No 

2B-6 

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

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

 Yes  No 
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2C 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 2B. Provide a discussion 
of geologic/geotechnical hazards that would prevent full infiltration 
BMPs that cannot be reasonably mitigated in the geotechnical report. See 
Appendix C.2.1.8 for a list of typically reasonable and typically 
unreasonable  mitigation measures. 

Can mitigation measures be proposed to allow for full infiltration 
BMPs? If the question in Step 2 is answered “Yes,” then answer “Yes” 
to Criteria 2 Result. 

If the question in Step 2C is answered “No,” then answer “No” to 
Criteria 2 Result. 

 Yes  No 

Criteria 2 
Result 

Can infiltration greater than 0.5 inches per hour be allowed without 
increasing risk of geologic or geotechnical hazards that cannot be 
reasonably mitigated to an acceptable level?  Yes  No 

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

      

Part 1 Result – Full Infiltration Geotechnical Screening 12 Result

If answers to both Criteria 1 and Criteria 2 are “Yes”, a full 
infiltration design is potentially feasible based on Geotechnical 
conditions only. 

If either answer to Criteria 1 or Criteria 2 is “No”, a full 
infiltration design is not required. 

 Full infiltration Condition 
 

 Complete Part 2 

 
 
 

 

12 To be completed using gathered site information and best professional judgement considering the definition of 
MEP in the MS4 Permit. Additional testing and/or studies may be required by City Engineer to substantiate findings. 
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Part 2 – Partial vs. No Infiltration Feasibility Screening Criteria

DMA(s)Being Analyzed: ProjectPhase:
Overall Site       

Criteria 3: Infiltration Rate Screening

3A 

NRCS Type C, D, or “urban/unclassified”: Is the mapped hydrologic soil group according to 
the NRCS Web Soil Survey or UC Davis Soil Web Mapper is Type C, D, or 
“urban/unclassified” and corroborated by available site soil data? 

 Yes; the site is mapped as C soils and a reliable infiltration rate of 0.15 in/hr. is used to 
size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result. 
 Yes; the site is mapped as D soils or “urban/unclassified” and a reliable infiltration rate 
of 0.05 in/hr. is used to size partial infiltration BMPS. Answer “Yes” to Criteria 3 Result. 
 No; infiltration testing is conducted (refer to Table D.3-1), continue to Step 3B. 

3B 

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

 Yes; the site may support partial infiltration. Answer “Yes” to Criteria 3 Result. 
 No; the reliable infiltration rate (i.e. average measured rate/2) is less than 0.05 in/hr., 
partial infiltration is not required. Answer “No” to Criteria 3 Result. 

Criteria 3 
Result 

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

 Yes; Continue to Criteria 4. 
 No: Skip to Part 2 Result. 

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

 

Based on theUSDA Web Soil Survey, 75% of the site area has an infiltraiton rate of 0.06 in/hr or less.  The other 25% 
of the site area is listed as having an estimated infiltration rate of 2 in/hr and is located along the eastern side of the 
site.  However, based on field mapping, the area is underlain by hard metamorphic rock and is expected to have an 
infiltration rate of less than 0.05 in/hr. This area will recevie cuts to achieve proposed pad grade and fills in excess of 
5 feet.  In addition, in this area, retaining walls and building structures are planned. There is no reasonable area 
outside of the strucural improvements or compacted fill areas where an infiltraiton basin could be constructed due to 
the sloping hillside condition and sensitive habitat along the east side of the site.  

 

The City of San Diego | Storm Water Standards | November 2017 Edition 
Part 1: BMP Design Manual 

 

Categorization of Infiltration Feasibility Condition based 
on Geotechnical Conditions 

Worksheet C.4-1: Form 
I- 8A10 

Criteria 4: Geologic/Geotechnical Screening

4A 

If all questions in Step 4A are answered “Yes,” continue to Step 2B. 

For any “No” answer in Step 4A answer “No” to Criteria 4 Result, and submit an “Infiltration 
Feasibility Condition Letter” that meets the requirements in Appendix C.1.1. The 
geologic/geotechnical analyses listed in Appendix C.2.1 do not apply to the DMA because one 
of the following setbacks cannot be avoided and therefore result in the DMA being in a no 
infiltration condition. The setbacks must be the closest horizontal radial distance from the 
surface edge (at the overflow elevation) of the BMP. 

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

 Yes  No 

4A-2 
Can the proposed partial infiltration BMP(s) avoid placement within 
10 feet of existing underground utilities, structures, or retaining walls?  Yes  No 

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

 Yes  No 

4B 

When full infiltration is determined to be feasible, a geotechnical investigation report must be 
prepared that considers the relevant factors identified in Appendix C.2.1 

If all questions in Step 4B are answered “Yes,” then answer “Yes” to Criteria 4 Result. If there 
are any “No” answers continue to Step 4C. 

4B-1 

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

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

 Yes  No 

4B-2 

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

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

 Yes  No 
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4B-3 

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

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

 Yes  No 

4B-4 

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

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

 Yes  No 

4B-5 

Other Geotechnical Hazards. Identify site-specific geotechnical 
hazards not already mentioned (refer to Appendix C.2.1). 

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

 Yes  No 

4B-6 

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

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

 Yes  No 

4C 

Mitigation Measures. Propose mitigation measures for each 
geologic/geotechnical hazard identified in Step 4B. Provide a 
discussion on geologic/geotechnical hazards that would prevent 
partial infiltration BMPs that cannot be reasonably mitigated in the 
geotechnical report. See Appendix C.2.1.8 for a list of typically 
reasonable and typically unreasonable mitigation  measures. 

Can mitigation measures be proposed to allow for partial infiltration 
BMPs? If the question in Step 4C is answered “Yes,” then answer 
“Yes” to Criteria 4 Result. 

If the question in Step 4C is answered “No,” then answer “No” to 
Criteria 4 Result. 

 Yes  No 
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Criteria 4 
Result 

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

 Yes  No 

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

      

Part 2 – Partial Infiltration Geotechnical Screening Result13 Result

If answers to both Criteria 3 and Criteria 4 are “Yes”, a partial infiltration 
design is potentially feasible based on geotechnical conditions only. 

If answers  to  either Criteria  3  or  Criteria  4  is  “No”, then infiltration of any 
volume is considered to be infeasible within the site. 

 Partial Infiltration 
Condition 

 
 No Infiltration 

Condition 

 
 
 

 

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

1. GENERAL

1.1 These Recommended Grading Specifications shall be used in conjunction with the 
Geotechnical Report for the project prepared by Geocon. The recommendations contained 
in the text of the Geotechnical Report are a part of the earthwork and grading specifications 
and shall supersede the provisions contained hereinafter in the case of conflict.

1.2 Prior to the commencement of grading, a geotechnical consultant (Consultant) shall be 
employed for the purpose of observing earthwork procedures and testing the fills for 
substantial conformance with the recommendations of the Geotechnical Report and these 
specifications. The Consultant should provide adequate testing and observation services so 
that they may assess whether, in their opinion, the work was performed in substantial 
conformance with these specifications. It shall be the responsibility of the Contractor to 
assist the Consultant and keep them apprised of work schedules and changes so that 
personnel may be scheduled accordingly.

1.3 It shall be the sole responsibility of the Contractor to provide adequate equipment and 
methods to accomplish the work in accordance with applicable grading codes or agency 
ordinances, these specifications and the approved grading plans. If, in the opinion of the 
Consultant, unsatisfactory conditions such as questionable soil materials, poor moisture 
condition, inadequate compaction, and/or adverse weather result in a quality of work not in 
conformance with these specifications, the Consultant will be empowered to reject the
work and recommend to the Owner that grading be stopped until the unacceptable 
conditions are corrected.

2. DEFINITIONS

2.1 Owner shall refer to the owner of the property or the entity on whose behalf the grading 
work is being performed and who has contracted with the Contractor to have grading 
performed.

2.2 Contractor shall refer to the Contractor performing the site grading work.

2.3 Civil Engineer or Engineer of Work shall refer to the California licensed Civil Engineer 
or consulting firm responsible for preparation of the grading plans, surveying and verifying 
as-graded topography. 

2.4 Consultant shall refer to the soil engineering and engineering geology consulting firm 
retained to provide geotechnical services for the project.
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2.5 Soil Engineer shall refer to a California licensed Civil Engineer retained by the Owner, 
who is experienced in the practice of geotechnical engineering. The Soil Engineer shall be 
responsible for having qualified representatives on-site to observe and test the Contractor's 
work for conformance with these specifications.

2.6 Engineering Geologist shall refer to a California licensed Engineering Geologist retained 
by the Owner to provide geologic observations and recommendations during the site 
grading.

2.7 Geotechnical Report shall refer to a soil report (including all addenda) which may include 
a geologic reconnaissance or geologic investigation that was prepared specifically for the 
development of the project for which these Recommended Grading Specifications are 
intended to apply.

3. MATERIALS

3.1 Materials for compacted fill shall consist of any soil excavated from the cut areas or 
imported to the site that, in the opinion of the Consultant, is suitable for use in construction 
of fills. In general, fill materials can be classified as soil fills, soil-rock fills or rock fills, as 
defined below.

3.1.1 Soil fills are defined as fills containing no rocks or hard lumps greater than 
12 inches in maximum dimension and containing at least 40 percent by weight of 
material smaller than ¾ inch in size.

3.1.2 Soil-rock fills are defined as fills containing no rocks or hard lumps larger than 
4 feet in maximum dimension and containing a sufficient matrix of soil fill to allow 
for proper compaction of soil fill around the rock fragments or hard lumps as 
specified in Paragraph 6.2. Oversize rock is defined as material greater than 
12 inches.

3.1.3 Rock fills are defined as fills containing no rocks or hard lumps larger than 3 feet 
in maximum dimension and containing little or no fines. Fines are defined as 
material smaller than ¾ inch in maximum dimension. The quantity of fines shall be 
less than approximately 20 percent of the rock fill quantity.

3.2 Material of a perishable, spongy, or otherwise unsuitable nature as determined by the 
Consultant shall not be used in fills.

3.3 Materials used for fill, either imported or on-site, shall not contain hazardous materials as 
defined by the California Code of Regulations, Title 22, Division 4, Chapter 30, Articles 9 
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and 10; 40CFR; and any other applicable local, state or federal laws. The Consultant shall 
not be responsible for the identification or analysis of the potential presence of hazardous 
materials. However, if observations, odors or soil discoloration cause Consultant to suspect 
the presence of hazardous materials, the Consultant may request from the Owner the 
termination of grading operations within the affected area. Prior to resuming grading 
operations, the Owner shall provide a written report to the Consultant indicating that the 
suspected materials are not hazardous as defined by applicable laws and regulations.

3.4 The outer 15 feet of soil-rock fill slopes, measured horizontally, should be composed of 
properly compacted soil fill materials approved by the Consultant. Rock fill may extend to 
the slope face, provided that the slope is not steeper than 2:1 (horizontal:vertical) and a soil 
layer no thicker than 12 inches is track-walked onto the face for landscaping purposes. This 
procedure may be utilized provided it is acceptable to the governing agency, Owner and 
Consultant.

3.5 Samples of soil materials to be used for fill should be tested in the laboratory by the 
Consultant to determine the maximum density, optimum moisture content, and, where 
appropriate, shear strength, expansion, and gradation characteristics of the soil.

3.6 During grading, soil or groundwater conditions other than those identified in the 
Geotechnical Report may be encountered by the Contractor. The Consultant shall be 
notified immediately to evaluate the significance of the unanticipated condition

4. CLEARING AND PREPARING AREAS TO BE FILLED

4.1 Areas to be excavated and filled shall be cleared and grubbed. Clearing shall consist of 
complete removal above the ground surface of trees, stumps, brush, vegetation, man-made 
structures, and similar debris. Grubbing shall consist of removal of stumps, roots, buried 
logs and other unsuitable material and shall be performed in areas to be graded. Roots and 
other projections exceeding 1½ inches in diameter shall be removed to a depth of 3 feet 
below the surface of the ground. Borrow areas shall be grubbed to the extent necessary to 
provide suitable fill materials.

4.2 Asphalt pavement material removed during clearing operations should be properly 
disposed at an approved off-site facility or in an acceptable area of the project evaluated by 
Geocon and the property owner. Concrete fragments that are free of reinforcing steel may 
be placed in fills, provided they are placed in accordance with Section 6.2 or 6.3 of this 
document. 
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4.3 After clearing and grubbing of organic matter and other unsuitable material, loose or 
porous soils shall be removed to the depth recommended in the Geotechnical Report. The 
depth of removal and compaction should be observed and approved by a representative of 
the Consultant. The exposed surface shall then be plowed or scarified to a minimum depth 
of 6 inches and until the surface is free from uneven features that would tend to prevent 
uniform compaction by the equipment to be used.

4.4 Where the slope ratio of the original ground is steeper than 5:1 (horizontal:vertical), or 
where recommended by the Consultant, the original ground should be benched in 
accordance with the following illustration.

TYPICAL BENCHING DETAIL

Remove All
Unsuitable Material
As Recommended By
Consultant

Finish Grade Original Ground

Finish Slope Surface

Slope To Be Such That 
Sloughing Or Sliding 
Does Not Occur Varies

“B”
See Note 1

No Scale

See Note 2

1
2

DETAIL NOTES: (1) Key width "B" should be a minimum of 10 feet, or sufficiently wide to permit 
complete coverage with the compaction equipment used. The base of the key should 
be graded horizontal, or inclined slightly into the natural slope.

(2) The outside of the key should be below the topsoil or unsuitable surficial material 
and at least 2 feet into dense formational material. Where hard rock is exposed in the 
bottom of the key, the depth and configuration of the key may be modified as 
approved by the Consultant.

4.5 After areas to receive fill have been cleared and scarified, the surface should be moisture 
conditioned to achieve the proper moisture content, and compacted as recommended in 
Section 6 of these specifications.
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5. COMPACTION EQUIPMENT

5.1 Compaction of soil or soil-rock fill shall be accomplished by sheepsfoot or segmented-steel 
wheeled rollers, vibratory rollers, multiple-wheel pneumatic-tired rollers, or other types of 
acceptable compaction equipment. Equipment shall be of such a design that it will be 
capable of compacting the soil or soil-rock fill to the specified relative compaction at the 
specified moisture content.

5.2 Compaction of rock fills shall be performed in accordance with Section 6.3.

6. PLACING, SPREADING AND COMPACTION OF FILL MATERIAL

6.1 Soil fill, as defined in Paragraph 3.1.1, shall be placed by the Contractor in accordance with 
the following recommendations:

6.1.1 Soil fill shall be placed by the Contractor in layers that, when compacted, should 
generally not exceed 8 inches. Each layer shall be spread evenly and shall be 
thoroughly mixed during spreading to obtain uniformity of material and moisture 
in each layer. The entire fill shall be constructed as a unit in nearly level lifts. Rock 
materials greater than 12 inches in maximum dimension shall be placed in 
accordance with Section 6.2 or 6.3 of these specifications.

6.1.2 In general, the soil fill shall be compacted at a moisture content at or above the 
optimum moisture content as determined by ASTM D 1557.

6.1.3 When the moisture content of soil fill is below that specified by the Consultant, 
water shall be added by the Contractor until the moisture content is in the range 
specified.

6.1.4 When the moisture content of the soil fill is above the range specified by the
Consultant or too wet to achieve proper compaction, the soil fill shall be aerated by 
the Contractor by blading/mixing, or other satisfactory methods until the moisture 
content is within the range specified.

6.1.5 After each layer has been placed, mixed, and spread evenly, it shall be thoroughly 
compacted by the Contractor to a relative compaction of at least 90 percent. 
Relative compaction is defined as the ratio (expressed in percent) of the in-place 
dry density of the compacted fill to the maximum laboratory dry density as 
determined in accordance with ASTM D 1557. Compaction shall be continuous 
over the entire area, and compaction equipment shall make sufficient passes so that 
the specified minimum relative compaction has been achieved throughout the 
entire fill.
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6.1.6 Where practical, soils having an Expansion Index greater than 50 should be placed 
at least 3 feet below finish pad grade and should be compacted at a moisture 
content generally 2 to 4 percent greater than the optimum moisture content for the 
material.

6.1.7 Properly compacted soil fill shall extend to the design surface of fill slopes. To 
achieve proper compaction, it is recommended that fill slopes be over-built by at 
least 3 feet and then cut to the design grade. This procedure is considered 
preferable to track-walking of slopes, as described in the following paragraph.

6.1.8 As an alternative to over-building of slopes, slope faces may be back-rolled with a 
heavy-duty loaded sheepsfoot or vibratory roller at maximum 4-foot fill height 
intervals. Upon completion, slopes should then be track-walked with a D-8 dozer 
or similar equipment, such that a dozer track covers all slope surfaces at least 
twice.

6.2 Soil-rock fill, as defined in Paragraph 3.1.2, shall be placed by the Contractor in accordance 
with the following recommendations:

6.2.1 Rocks larger than 12 inches but less than 4 feet in maximum dimension may be 
incorporated into the compacted soil fill, but shall be limited to the area measured 
15 feet minimum horizontally from the slope face and 5 feet below finish grade or 
3 feet below the deepest utility, whichever is deeper.

6.2.2 Rocks or rock fragments up to 4 feet in maximum dimension may either be 
individually placed or placed in windrows. Under certain conditions, rocks or rock 
fragments up to 10 feet in maximum dimension may be placed using similar 
methods. The acceptability of placing rock materials greater than 4 feet in 
maximum dimension shall be evaluated during grading as specific cases arise and 
shall be approved by the Consultant prior to placement.

6.2.3 For individual placement, sufficient space shall be provided between rocks to allow 
for passage of compaction equipment.

6.2.4 For windrow placement, the rocks should be placed in trenches excavated in 
properly compacted soil fill. Trenches should be approximately 5 feet wide and 
4 feet deep in maximum dimension. The voids around and beneath rocks should be 
filled with approved granular soil having a Sand Equivalent of 30 or greater and 
should be compacted by flooding. Windrows may also be placed utilizing an 
"open-face" method in lieu of the trench procedure, however, this method should 
first be approved by the Consultant.
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6.2.5 Windrows should generally be parallel to each other and may be placed either 
parallel to or perpendicular to the face of the slope depending on the site geometry. 
The minimum horizontal spacing for windrows shall be 12 feet center-to-center 
with a 5-foot stagger or offset from lower courses to next overlying course. The 
minimum vertical spacing between windrow courses shall be 2 feet from the top of 
a lower windrow to the bottom of the next higher windrow.

6.2.6 Rock placement, fill placement and flooding of approved granular soil in the 
windrows should be continuously observed by the Consultant.

6.3 Rock fills, as defined in Section 3.1.3, shall be placed by the Contractor in accordance with 
the following recommendations:

6.3.1 The base of the rock fill shall be placed on a sloping surface (minimum slope of 2 
percent). The surface shall slope toward suitable subdrainage outlet facilities. The 
rock fills shall be provided with subdrains during construction so that a hydrostatic 
pressure buildup does not develop. The subdrains shall be permanently connected 
to controlled drainage facilities to control post-construction infiltration of water.

6.3.2 Rock fills shall be placed in lifts not exceeding 3 feet. Placement shall be by rock 
trucks traversing previously placed lifts and dumping at the edge of the currently 
placed lift. Spreading of the rock fill shall be by dozer to facilitate seating of the 
rock. The rock fill shall be watered heavily during placement. Watering shall 
consist of water trucks traversing in front of the current rock lift face and spraying 
water continuously during rock placement. Compaction equipment with 
compactive energy comparable to or greater than that of a 20-ton steel vibratory 
roller or other compaction equipment providing suitable energy to achieve the 
required compaction or deflection as recommended in Paragraph 6.3.3 shall be 
utilized. The number of passes to be made should be determined as described in 
Paragraph 6.3.3. Once a rock fill lift has been covered with soil fill, no additional 
rock fill lifts will be permitted over the soil fill.

6.3.3 Plate bearing tests, in accordance with ASTM D 1196, may be performed in both 
the compacted soil fill and in the rock fill to aid in determining the required 
minimum number of passes of the compaction equipment. If performed, a 
minimum of three plate bearing tests should be performed in the properly 
compacted soil fill (minimum relative compaction of 90 percent). Plate bearing 
tests shall then be performed on areas of rock fill having two passes, four passes 
and six passes of the compaction equipment, respectively. The number of passes 
required for the rock fill shall be determined by comparing the results of the plate 
bearing tests for the soil fill and the rock fill and by evaluating the deflection 
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variation with number of passes. The required number of passes of the compaction 
equipment will be performed as necessary until the plate bearing deflections are 
equal to or less than that determined for the properly compacted soil fill. In no case 
will the required number of passes be less than two.

6.3.4 A representative of the Consultant should be present during rock fill operations to 
observe that the minimum number of “passes” have been obtained, that water is 
being properly applied and that specified procedures are being followed. The actual 
number of plate bearing tests will be determined by the Consultant during grading. 

6.3.5 Test pits shall be excavated by the Contractor so that the Consultant can state that, 
in their opinion, sufficient water is present and that voids between large rocks are 
properly filled with smaller rock material. In-place density testing will not be 
required in the rock fills.

6.3.6 To reduce the potential for “piping” of fines into the rock fill from overlying soil 
fill material, a 2-foot layer of graded filter material shall be placed above the 
uppermost lift of rock fill. The need to place graded filter material below the rock
should be determined by the Consultant prior to commencing grading. The 
gradation of the graded filter material will be determined at the time the rock fill is 
being excavated. Materials typical of the rock fill should be submitted to the 
Consultant in a timely manner, to allow design of the graded filter prior to the 
commencement of rock fill placement.

6.3.7 Rock fill placement should be continuously observed during placement by the 
Consultant.

7. SUBDRAINS

7.1 The geologic units on the site may have permeability characteristics and/or fracture 
systems that could be susceptible under certain conditions to seepage. The use of canyon 
subdrains may be necessary to mitigate the potential for adverse impacts associated with 
seepage conditions. Canyon subdrains with lengths in excess of 500 feet or extensions of 
existing offsite subdrains should use 8-inch-diameter pipes. Canyon subdrains less than 500
feet in length should use 6-inch-diameter pipes. 
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TYPICAL CANYON DRAIN DETAIL

7.2 Slope drains within stability fill keyways should use 4-inch-diameter (or lager) pipes. 
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TYPICAL STABILITY FILL DETAIL

7.3 The actual subdrain locations will be evaluated in the field during the remedial grading 
operations. Additional drains may be necessary depending on the conditions observed and 
the requirements of the local regulatory agencies. Appropriate subdrain outlets should be 
evaluated prior to finalizing 40-scale grading plans.

7.4 Rock fill or soil-rock fill areas may require subdrains along their down-slope perimeters to 
mitigate the potential for buildup of water from construction or landscape irrigation. The 
subdrains should be at least 6-inch-diameter pipes encapsulated in gravel and filter fabric.
Rock fill drains should be constructed using the same requirements as canyon subdrains.
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NOTES: 

1.. .. .. 8-lNCH DIAMETER, SCHEDULE BO PVC PERFORAlED PIPE FOR FILLS 
IN EXCESS OF 100-FEET IN DEPTH OR A PIPE LENGTH OF LONGER THAN 500 FEET. 

2 ...... 8-INCH DIAA1ETER. SCHEDUllE 40 PVC PERFORATED PIPE FOR ALLS 
LESS 'THAN 100-FEET IN DEi>™ OR A PIPE LENGTH SHORTER lHAN 600 FEET. 

,,., 
_,,,__.., 

/' 

BEDROCK 

NOTE: FINAi. 20' OF PPE AT 01111.ET 
61W.L BE NON-PERl'ORATED. 

9 CUIIC FEET/ FOOT OF OPEN 
C~D GRAVEi. SURROUNDED 6Y 
MIRAfl 140NC (OR EQ\JIVALENT) 
FILTER FABRJC 

NO SCALE 

DETAIL 

NOTES: 

FORMATIONAL 
MATERIAL 

t_ . .EXCA\IAT'I! IACKCUT AT 1:1 INCI.JNA110N (Ult..!SS OT'HERWISI!! NOTED~ 

2,,_llA$E OF STABILITY FILL TO BE 3 FEET WlO FORW<TIONAL MATERIAi., Bi.OPING A - IMUM $ NTO Bl.OPE. 

S .••. ST A9lun' FU TO BE COM i>OSED OF PROPER!. V COMPACTED GAANIIAA SOIL 

4 ..... CHIMNEY DRAINS TO BE APPRO\IED PREFABRICATED CHIMNEY DRAIN PANELS (MIRADRAIN G200N OR EQUIV~NT) 
SP.\CED AF'PROXIMA'IELY 20 FEET CEHTER TO CENTER AND 4 FEETW10£. Cl.OSER SPACING MAY 11£ REQU IF!ED F 
SEEPAGE IS ENCOUNTERED. 

5 .••. FIL TER MATERIAL TO BE 31-4--NCH, OPEN-GRADED CRUl!liEC ROCK ENa.DSED IN Af'PRO\IED FLTER FABM: {MIRAFl 140NCi 

6 .. _.COllfCTOR PIPE TO BE 4-INCH MINIMUM OIAlolETER. PERFOW.TEO, TIOCIC·WAUBl P\IC SCHEDUU: olO OR 
EQUIVALENT, ANO lit.OPE) TO CRAIN AT 1 PERCENT MINIMUM TO APP~ oun..!T. 

NO SCALE 



GI rev. 07/2015

7.5 Prior to outletting, the final 20-foot segment of a subdrain that will not be extended during 
future development should consist of non-perforated drainpipe. At the non-perforated/
perforated interface, a seepage cutoff wall should be constructed on the downslope side of 
the pipe.

TYPICAL CUT OFF WALL DETAIL

7.6 Subdrains that discharge into a natural drainage course or open space area should be
provided with a permanent headwall structure.
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TYPICAL HEADWALL DETAIL

7.7 The final grading plans should show the location of the proposed subdrains. After
completion of remedial excavations and subdrain installation, the project civil engineer 
should survey the drain locations and prepare an “as-built” map showing the drain 
locations. The final outlet and connection locations should be determined during grading
operations. Subdrains that will be extended on adjacent projects after grading can be placed 
on formational material and a vertical riser should be placed at the end of the subdrain. The 
grading contractor should consider videoing the subdrains shortly after burial to check 
proper installation and functionality. The contractor is responsible for the performance of 
the drains.
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8. OBSERVATION AND TESTING

8.1 The Consultant shall be the Owner’s representative to observe and perform tests during 
clearing, grubbing, filling, and compaction operations. In general, no more than 2 feet in 
vertical elevation of soil or soil-rock fill should be placed without at least one field density 
test being performed within that interval. In addition, a minimum of one field density test 
should be performed for every 2,000 cubic yards of soil or soil-rock fill placed and 
compacted.

8.2 The Consultant should perform a sufficient distribution of field density tests of the 
compacted soil or soil-rock fill to provide a basis for expressing an opinion whether the fill 
material is compacted as specified. Density tests shall be performed in the compacted 
materials below any disturbed surface. When these tests indicate that the density of any 
layer of fill or portion thereof is below that specified, the particular layer or areas 
represented by the test shall be reworked until the specified density has been achieved.

8.3 During placement of rock fill, the Consultant should observe that the minimum number of 
passes have been obtained per the criteria discussed in Section 6.3.3. The Consultant 
should request the excavation of observation pits and may perform plate bearing tests on 
the placed rock fills. The observation pits will be excavated to provide a basis for 
expressing an opinion as to whether the rock fill is properly seated and sufficient moisture 
has been applied to the material. When observations indicate that a layer of rock fill or any 
portion thereof is below that specified, the affected layer or area shall be reworked until the 
rock fill has been adequately seated and sufficient moisture applied.

8.4 A settlement monitoring program designed by the Consultant may be conducted in areas of 
rock fill placement. The specific design of the monitoring program shall be as 
recommended in the Conclusions and Recommendations section of the project 
Geotechnical Report or in the final report of testing and observation services performed 
during grading.

8.5 We should observe the placement of subdrains, to check that the drainage devices have 
been placed and constructed in substantial conformance with project specifications.

8.6 Testing procedures shall conform to the following Standards as appropriate:

8.6.1 Soil and Soil-Rock Fills:

8.6.1.1 Field Density Test, ASTM D 1556, Density of Soil In-Place By the 
Sand-Cone Method.
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8.6.1.2 Field Density Test, Nuclear Method, ASTM D 6938, Density of Soil and 
Soil-Aggregate In-Place by Nuclear Methods (Shallow Depth).

8.6.1.3 Laboratory Compaction Test, ASTM D 1557, Moisture-Density 
Relations of Soils and Soil-Aggregate Mixtures Using 10-Pound 
Hammer and 18-Inch Drop.

8.6.1.4. Expansion Index Test, ASTM D 4829, Expansion Index Test.

9. PROTECTION OF WORK

9.1 During construction, the Contractor shall properly grade all excavated surfaces to provide 
positive drainage and prevent ponding of water. Drainage of surface water shall be 
controlled to avoid damage to adjoining properties or to finished work on the site. The 
Contractor shall take remedial measures to prevent erosion of freshly graded areas until 
such time as permanent drainage and erosion control features have been installed. Areas 
subjected to erosion or sedimentation shall be properly prepared in accordance with the 
Specifications prior to placing additional fill or structures.

9.2 After completion of grading as observed and tested by the Consultant, no further 
excavation or filling shall be conducted except in conjunction with the services of the 
Consultant.

10. CERTIFICATIONS AND FINAL REPORTS

10.1 Upon completion of the work, Contractor shall furnish Owner a certification by the Civil 
Engineer stating that the lots and/or building pads are graded to within 0.1 foot vertically of 
elevations shown on the grading plan and that all tops and toes of slopes are within 0.5 foot 
horizontally of the positions shown on the grading plans. After installation of a section of 
subdrain, the project Civil Engineer should survey its location and prepare an as-built plan 
of the subdrain location. The project Civil Engineer should verify the proper outlet for the 
subdrains and the Contractor should ensure that the drain system is free of obstructions.

10.2 The Owner is responsible for furnishing a final as-graded soil and geologic report 
satisfactory to the appropriate governing or accepting agencies. The as-graded report 
should be prepared and signed by a California licensed Civil Engineer experienced in 
geotechnical engineering and by a California Certified Engineering Geologist, indicating 
that the geotechnical aspects of the grading were performed in substantial conformance 
with the Specifications or approved changes to the Specifications.
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