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Acronyms 

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

Project Name: 
Permit Application 

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

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

Engineer of Work's Signature 

Print Name 

C ompany 

Date 

 

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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FOR 30% DESIGN



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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THE CITY OF SAN DIEGO 

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

DS-560 (09-21) 

Stormwater Requirements 
Applicability Checklist   

Project Address: Project Number: 

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

All construction sites are required to implement construction BMPs per the performance standards in the Stormwater Standards 
Manual. Some sites are also required to obtain coverage under the State Construction General Permit (CGP)1, administered by the 
California State Water Resources Control Board. 

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

PART A – Determine Construction Phase Stormwater Requirements 

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

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

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

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

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

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

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

• 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, potholing, curb and gutter replacement, and retaining
wall encroachments.

 Yes, no document is required. 

Check one of the boxes below and continue to Part B 

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

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

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

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

 




CLEAR FORM 

 FENTON PARKWAY, SAN DIEGO, CA 92108

https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.waterboards.ca.gov/
http://www.sandiego.gov/stormwater/regulations/index.shtml
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DS-560 (09-21) 

PART B – Determine Construction Site Priority 

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

Complete Part B and continue to Section 2 

1. ASBS

A. Projects located in the ASBS watershed.

2. High Priority

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

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

3. Medium Priority

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

area.

4. Low Priority

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

Section 2: Construction Stormwater BMP Requirements 

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

PART C – Determine if Not Subject to Permanent Stormwater Requirements 

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

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

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

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

Yes  No 

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

Yes  No 

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

Yes  No 

CLEAR FORM 

✔

https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
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PART D – PDP Exempt Requirements 

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

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

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

• Are designed and constructed to direct stormwater 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 Stormwater Standards manual? 

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

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

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

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

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

• If “yes” is checked for any number in Part E, continue to Part F and check the box labeled “Priority 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. 

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

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

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

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

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

 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

Yes No 

CLEAR FORM 

●

https://www.sandiego.gov/planning/programs/landdevcode/landdevmanual#SWstandards2018
https://www.osha.gov/sic-manual/5812#:%7E:text=Establishments%20primarily%20engaged%20in%20the,also%20included%20in%20this%20industry.
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7. New development or redevelopment discharging directly to an environmentally sensitive area. The 
project creates and/or replaces 2,500 square feet of impervious surface (collectively over the project site), 
and discharges directly to an Environmentally Sensitive Area (ESA). “Discharging directly to” includes flow 
that is conveyed overland a distance of 200 feet or less from the project to the ESA, or conveyed in a pipe or 
open channel any distance as an isolated flow from the project to the ESA (i.e. not commingled with flows 
from adjacent lands). 

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

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

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

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

1. The project is NOT SUBJECT TO PERMANENT STORMWATER REQUIREMENTS 

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

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

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

 

 

 

Name of Owner or Agent Title 

Signature Date 

Yes No 

Yes No 

Yes No 

Yes No 

 

Yes No 

Yes No 

Yes No 

Yes No 

CLEAR FORM 

Chelisa Pack (Agent) Associate

06/18/2024
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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). 

Exhibit must be provided on 11"x17" or larger paper.
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NOTE: THIS PROJECT PROPOSES A NEW BRIDGE OVER THE SAN DIEGO RIVER, THEREFORE, THE DISTURBED
AREA INCLUDES BOTH THE RIVER DISTURBED AREA AND THE ADDITION OF THE BRIDGE. THUS, THERE IS AN
OVERLAPPING DISTURBED AREA AT THE ABUTMENTS.
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*TABLE NOT APPLICABLE FOR MODULAR WETLAND UNITS, AS THEY ARE
CATEGORIZED AS PROPRIETARY BIOFILTRATION BMPS, NOT
FLOW-THRU TREATMENT BMPS.
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Attachment 1 
Backup For PDP Pollutant 

Control BMPs 

This is the cover sheet for Attachment 1. 
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Indicate which Items are Included: 
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ATTACHMENT 1A

DMA EXHIBIT



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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ATTACHMENT 1B

TABULAR SUMMARY OF BMPs



The City of San Diego | Storm Water Standards 
Worksheet B-1 | January 2018 Edition 

   

  
 

 
 

 
 

 
   

 
 

 


 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 
 

 
 

 
 

Where: 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:

       D       BF-1 1

     100 D 0.90       1

      100 D       BF-3 1

     100 D 0.90     BF-3 1

     100 D 0.90     BF-1 1

     D         1

              

Fenton Parkway Bridge



ATTACHMENT 1C

FORM I-7 HARVEST AND USE
FEASIBILITY SCREENING

CHECKLIST



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

   

 


 
 
 

 




 
 


 
 
 

   

 
 
 

    

 
 
 
 

 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 

 
 
 

 

 

 


  
 

 



ATTACHMENT 1D

INFILTRATION FEASIBILITY
SUPPORTING DOCUMENTATION



 

 

 

San Diego State University  June 18, 2024 
Facilities Planning, Design & Construction  Project No. SD605L 
5500 Campanile Drive 
San Diego, California 92182-1624 
 
Attention:   Mr. Paul Jackson 
  Program Manager – Mission Valley Development 
 
SUBJECT: STORM WATER INFILTRATION FEASIBILITY CONDITION 
  Fenton Parkway Bridge (DMA 1 and DMA 2)  
  SDSU Mission Valley, San Diego, California 
 
Mr. Jackson: 
 
As requested by the project civil engineer (Project Design Consultants), Group Delta Consultants, Inc. 
(Group Delta) is providing this letter summarizing storm water infiltration conditions with regards to the 
design of permanent storm water Best Management Practices (BMPs) for the proposed Fenton Parkway 
Bridge located in the southwest portion of San Diego State University Mission Valley (SDSU MV). Group 
Delta previously submitted two infiltration feasibility condition letters: one for the overall SDSU MV site, 
and another for the at-grade crossing from Fenton Parkway to River Park Road. Both letters opined that 
the No Infiltration condition applied to the design of permanent storm water BMPs (Group Delta, 2020b; 
2022). 
 
We prepared this letter in general accordance with Appendix C.1.1 of the referenced October 2018 City 
of San Diego Storm Water Standards (referred to as the Design Manual herein). This letter presents our 
findings, conclusions, and the recommended No Infiltration condition using the Simple Feasibility 
Criteria for the focus areas, which include Drainage Management Area (DMA) 1 located in the southwest 
corner of the SDSU MV project site and DMA 2 located on the southern side of the proposed Fenton 
Parkway bridge. The locations of the DMAs are shown in Exhibit 1 (Project Design Consultants, 2023b). 
 
DEVELOPMENT STATUS 

DMA-1 includes future park space within SDSU MV and areas where the proposed bridge will extend 
above the northern portions of the existing San Diego River Channel. The portion of the site within SDSU 
MV is currently under construction, which should be substantially completed by the end of this year. The 
river channel is heavily vegetated, and the future park areas are intended to be landscaped. DMA-2 
includes portions of Camino Del Rio North and Mission City Parkway, and also areas where the proposed 
bridge will extend above the southern portion of the existing San Diego River Channel. Similarly, the 
river channel is heavily vegetated in this area, and Camino Del Rio North and Mission City Parkway are 
asphalt paved streets with concrete and asphalt curbs and concrete sidewalks. 
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 PROJECT DESCRIPTION 

The proposed development in DMA 1 includes the construction the northern portion of the Fenton 
Parkway Bridge, including an embankment that connects the intersection of Fenton Parkway and River 
Park Road to the northern bridge abutment. Similarly, DMA 2 includes the construction the southern 
portion of the Fenton Parkway Bridge, including an smaller embankment that connects the intersection of 
Camino Del Rio North and Mission City Parkway to the southern embankment. The development includes 
the placement of up to approximately 10 feet of compacted fill to construct the fill embankments, 
abutments and associated wing walls, deep foundations to support the bridge. Additional improvements 
include asphalt concrete pavements, concrete flatwork, permanent storm water BMPs, subsurface utilities, 
and landscaping. The locations of the proposed improvements are shown in Exhibit 1 (Project Design 
Consultants, 2023b). 
 
PLANNING PHASE INFILTRATION FEASIBILITY 

It is our understanding that the infiltration BMP design for the project is currently in the Design Phase as 
defined in Section C.2 of the Design Manual. 
 
HISTORY OF DESIGN DISCUSSIONS 

Prior to performing the planning phase, PDC discussed the lack of potential infiltration locations with 
Group Delta for the DMAs due to the size of areas, locations of existing impervious area that are 
required to remain in place to the provide vehicular and pedestrian access, and locations of existing or 
planned fills, slopes, and subsurface utilities. Due to these constraints alone, it was determined there 
are no potential infiltration locations within DMA 1 and 2.  
 
FIELD INVESTIGATION AND LABORATORY TESTING 

Group Delta performed a subsurface investigation for the Fenton Parkway Bridge consisting of six hollow 
stem and mud rotary borings, three Cone Penetration Test (CPT) soundings, and a comprehensive suite 
of laboratory testing of the soil samples collected from the explorations was performed to evaluate soil 
type, index properties, strength, compressibility/expansion, and corrosivity (Group Delta, 2024). Group 
Delta also conducted a subsurface investigation of the overall SDSU MV site that consisted of more than 
60 explorations including hollow stem and mud rotary borings, Cone Penetration Tests (CPTs), Becker 
Hammer borings, monitoring well installations, and laboratory testing (Group Delta, 2020a). In addition, 
over 300 monitoring, extraction and injection wells have been installed at or near the SDCCU Stadium 
site over the past several decades as part of previous remediation efforts due to fuel hydrocarbons that 
were observed in the subsurface soils (GeoTracker, 2019). Group Delta’s evaluation of the site also 
included a review of available boring logs for the wells and periodic measurement of groundwater levels 
in select monitoring wells across the SDSU Mission Valley site. In addition, Group Delta has historical 
data including three geotechnical borings and one CPT within the immediate vicinity of the project. See 
the Previous Investigations section of this letter for further discussion of this relevant historical data. 
 
GEOLOGY AND SUBSUFRACE CONDITIONS 

Our subsurface investigations for the Fenton Parkway Bridge and overall SDSU MV site revealed that 
thick deposits of poorly consolidated, mostly granular alluvium associated with the San Diego River and 
Murphy Creek drainages, local deposits of slopewash and colluvium, and relatively shallow fill soils 
associated with the original stadium and periphery developments construction overlies Tertiary-age 
Friars Formation at the site. The materials overlying Friars Formation are collectively referred to as 
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Surficial Soils – Undifferentiated. At the Fenton Parkway Bridge site, the Surficial Soils are estimated to 
range from 40 to over 80 feet in thickness. Existing fills were measured to be approximately 10 to 20 
feet thick at the northern and southern bridge abutments, respectively, which overly alluvium. The 
Surficial Soils consists of predominately coarse-grained soils with apparent densities that vary from very 
loose to very dense with a corresponding variable shear strength, stiffness, and hydraulic conductivity. 
Within the San Diego River channel, the upper five to ten feet of materials generally consists of fine-
grained alluvial materials with a relatively soft apparent consistency. 
 
Groundwater was measured in our subsurface explorations for the Fenton Parkway Bridge site at 
elevations ranging from approximately 35 to 40 feet (Group Delta, 2024). Groundwater was also 
measured from March through August 2019 in multiple monitoring wells across the overall SDSU MV 
site. Groundwater was measured at elevations ranging from 38 to 47 feet across the site resulting in a 
hydraulic gradient of approximately 0.0024 feet per foot (a 7-foot vertical difference over a horizontal 
distance of 2,900 feet), as described in the referenced report (Group Delta, 2020a). Hydraulic studies 
performed for this project by others indicate the BFE is approximately +51 feet, or about 15 feet above 
recent channel bottom (Chang Consultants, 2023; Project Design Consultants, 2023a). Accordingly, we 
estimate the groundwater elevation to range between approximately +40 and +51 feet in the vicinity of 
DMA 1 and 2.  
 
PREVIOUS INVESTIGATIONS 

Group Delta previously performed three Geotechnical borings ranging from 10 to 120 feet and one CPT 
to 40 feet in the early 2000s within the vicinity of DMAs 1 and 2. One boring was performed on the 
northern bank and co-located with the CPT and the two other borings were located on the southern 
riverbank. The Log of Test Borings is presented in Exhibit 2 (Group Delta, 2001). 
 
The historical boring data appears to be generally consistent with the recently performed explorations, 
indicating that DMAs 1 and 2 are underlain by fill, and the fill is underlain by alluvium and Friars 
Formation, at depth. As previously noted in the Geology and Subsurface Conditions section of this letter, 
these conditions are also similar to those encountered at the overall SDSU MV site.  
 
Per Section C.1 of the Design Manual, Full and partial infiltration BMPs shall not be placed within 
existing fill materials greater than 5 feet thick. Review of Group Delta’s recent subsurface exploration 
data indicate that the entirety of DMAs 1 and 2 are underlain with 10 to 20 feet of existing fill. 
 
UTLITY CONFLICTS, SLOPES, AND SETBACKS 

Per Section C.1 of the Design Manual, full and partial infiltration BMPs shall not be proposed within 10 
feet (horizontal radial distance) of underground utilities, structures, retaining walls, etc. Numerous 
existing underground utilities including several storm drain lines are present within or directly adjacent 
to DMA 1 and 2. Notable utilities within the DMAs include existing 54-inch diameter and 96-inch 
diameter storm drains. Several other existing utilities including gas, telecommunications, water, electric, 
and traffic control existing within Camino Del Rio North and Mission City Parkway. The required setback 
from these existing utilities and structure precludes the use of infiltration BMPs at the majority of the 
focus areas.  
 
New fill slopes up to approximately 15 and 25 feet in height are also proposed along the west and east 
boundaries of DMA 1 and northern boundary of DMA 2, respectively. Per Section C.1 of the Design 
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Manual, Full and partial infiltration BMPs shall not be proposed 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. 

CONCLUSION 

Based on the 1) locations of the proposed improvements, 2) civil design constraints to infiltration (i.e., 
surface flow, low points, storm drain outlet locations, congested site, etc.), 3) the required setbacks to 
infiltration from existing and proposed underground utilities and slopes, and 4) the existing fill 
underlying the site, there are no potential locations or typically reasonable design alternatives to 
achieve full or partial infiltration BMPs at DMAs 1 and 2. For these reasons we recommend the No 
Infiltration condition for final design of permanent storm water BMPs.  

CLOSURE 

Design and construction considerations with respect to on-site storm water infiltration are based on the 
criteria listed in Section C.1 of the Design Manual. The conclusion and recommendations for storm water 
infiltration assume that soil conditions do not deviate appreciably from those described herein. If any of 
the design considerations addressed require further investigation or analyses, Group Delta may be 
contacted for additional services. 

This report was prepared using the degree of care and skill ordinarily exercised, under similar 
circumstances, by reputable Geotechnical Engineers practicing in similar localities. No warranty, 
expressed or implied, is made as to the conclusions and professional opinions included in this report. 

The findings of this report are valid as of the present date.  However, changes in the condition of the site 
can occur with the passage of time, whether due to natural processes or the work of humans on this or 
adjacent properties. In addition, changes in applicable or appropriate standards of practice may occur 
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.  

We appreciate this opportunity to be of continued professional service.  Feel free to contact the office 
with any questions or comments, or if you need anything else. 

GROUP DELTA CONSULTANTS 

Joshua Joksch Christopher K. Vonk, G.E. 3216 
Staff Engineer Senior Geotechnical Engineer 

Attachments: References 
Exhibit 1 – BMP/DMA Site Map Proposed Conditions, Attachment 1A, Fenton Parkway 
Bridge (Project Design Consultants, 2023b) 
Exhibit 2 – Plans for the Improvement of Mission City Parkway Bridge over San Diego 
River, Log of Test Borings (Group Delta, 2001) 

Distribution: Addressee, Mr. Paul Jackson (pjackson@sdsu.edu) 

mailto:pjackson@sdsu.edu
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ATTACHMENT 1E

POLLUTANT CONTROL BMP DESIGN
WORKSHEETS/CALCULATIONS





 


 

  

   

 




 

 

  
 

 
    





      

  

  

    

 

 

 

 
    

 

 

 

 



 

 

  
  
 
 

 



 

  

 
 

 

 
 

 


   
  

 
 

 

 

 
 

 




 

 

  

     

 
 

 

 

 
 

  

 


  
 



 


 

 
 
 

 





Project: FENTON PARKWAY BRIDGE

ATTACHMENT 1B: Worksheet B.2-1: DCV

85th percentile 24-hr storm depth from Figure B.1.= 0.55 in

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


 

 

 

 

 

 

 

 

 

          

           

          

Notes:

1) Equation for composite C factor = (0.9*Impervious Area +C*Pervious Area)/Total Area per BMP Design Manual.  

C factors are from Table B.1-1 of Jan 2018 City BMP Design Manual.



Project Name

BMP ID
Sizing Method for Pollutant Removal Criteria

1 34848 sq. ft.

2 0.83

3 0.55 inches

4 1318 cu. ft.

5 6 inches

6 24 inches

7 12 inches

8 3 inches

9 0.2 in/in

10 0.4 in/in

11 5 in/hr.

12 6 hours

13 30 inches

15 46.8 inches

16 1977 cu. ft.

17 507 sq. ft.

18 988 cu. ft.

19 706 sq. ft.

20 0.03

21 862 sq. ft.

22 862 sq. ft.

23 1456 sq. ft.

24 Is Line 23 ≥ Line 22?

Required Footprint  [Line 18/ Line 14] x 12

Footprint of the BMP

BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint 

sizing factor from Line 11 in Worksheet B.5-4)

Minimum BMP Footprint [Line 1 x Line 2 x Line 20]

Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21)

Required Storage (surface + pores) Volume [0.75 x Line 4]

Porosity of aggregate storage

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr.

with no outlet control; if the filtration rate is controlled by the outlet use the

outlet controlled rate (includes infiltration into the soil and flow rate through

the outlet structure) which will be less than 5 in/hr.)

Baseline Calculations

Allowable routing time for sizing

Depth filtered during storm [ Line 11 x Line 12]

14
Depth of Detention Storage 

[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]
16.8 inches

Total Depth Treated [Line 13 + Line 14]

Option 1 – Biofilter 1.5 times the DCV

Required biofiltered volume [1.5 x Line 4]

Required Footprint  [Line 16/ Line 15] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding

FENTON PARKWAY BRIDGE

1

Yes, Performance Standard is Met

Provided BMP Footprint

Freely drained pore storage of the media

Worksheet B.5-1 

Area draining to the BMP

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)]

BMP Parameters

Surface ponding [6 inch minimum, 12 inch maximum]

Media thickness [18 inches minimum], also add mulch layer and washed ASTM

33 fine aggregate sand thickness to this line for sizing calculations

Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12

inches typical) – use 0 inches if the aggregate is not over the entire bottom

surface area
Aggregate storage below underdrain invert (3 inches minimum) – use 0 inches if

the aggregate is not over the entire bottom surface area

5/18/2023 Version 1.0 - Jan 2018



Project Name

BMP ID

1 34848 sq. ft.

2 0.825

3 0.55 inches

4 1318 cu. ft.

5 0 in/hr.

6 2

7 0 in/hr.

10 30 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 

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

FENTON PARKWAY BRIDGE

1

Sizing Method for Volume Retention Criteria Worksheet B.5-2 

5/18/2023 Version 1.0 - Jan 2018



Project Name

BMP ID

1 16988 sq. ft.

2 0.90

3 0.55 inches

4 701 cu. ft.

5 0 in/hr.

6 2

7 0 in/hr.

10 16 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%

Factor of safety

Area draining to the BMP

FENTON PARKWAY BRIDGE

2

Sizing Method for Volume Retention Criteria Worksheet B.5-2 

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)]

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 

5/18/2023 Version 1.0 - Jan 2018



Project Name

BMP ID

1 1307 sq. ft.

2 0.90

3 0.55 inches

4 54 cu. ft.

5 0 in/hr.

6 2

7 0 in/hr.

10 1 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%

Factor of safety

Area draining to the BMP

FENTON PARKWAY BRIDGE

EXIST. MWS

Sizing Method for Volume Retention Criteria Worksheet B.5-2 

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)]

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 

5/18/2023 Version 1.0 - Jan 2018



Project Name

BMP ID

1 sq. ft.

2

3 sq. ft.

4 sq. ft.

5 sq. ft.

Identification 1 4 5

6

7

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]
-1.90657764

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

53143

0.875

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] 48

FENTON PARKWAY BRIDGE

DMA 1+ 2-OFFSITE+3

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.)

46500

1395

1456

Landscape Area (must be identified on DS-3247)

2

0

1456

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]
1.04

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 0.00 0.00 0.00 0.00 0.00

9 0 0

5/16/2023 Version 1.0 - Jan 2018



DMA 4 

TREATED BY EXISTING BMP 2 PER
SDSU MV PROJECT



FOR REFERENCE
ONLY 

SDSU MV
POLLUTANT CONTROL BMP DESIGN

WORKSHEETS/CALCULATIONS
PTS#663005, DWG#41906-D
SWQMP REPORT DATED

APRIIL 9, 2021
(APPROVED REPORT)



CALCULATION FOR MEDIA FILTRATION RATE WHEN CONTROLLED BY UNDERDRAIN ORIFICE

Basin 2

Surface ponding [6 inch minimum, 12 inch maximum] 6

Media thickness [18 inches minimum], also add mulch layer and 

washed ASTM 33 fine aggregate sand thickness to this line for 

sizing calculations 24

Aggregate storage (also add ASTM No 8 stone) above underdrain 

invert (12 inches typical) – use 0 inches if the aggregate is not over 

the entire bottom surface area 12

Diameter of underdrain orifice 8 in

H 3.17

Footprint of the BMP 2412 ft^2

Media filtration rate to be used for sizing (maximum filtration rate 

of 5 in/hr. with no outlet control; if the filtration rate is controlled 

by the outlet use the outlet controlled rate (includes infiltration 

into the soil and flow rate through the outlet structure) which will 

be less than 5 in/hr.) 5.00 in/hr

FOR REFERENCE ONLY - CALCULATION EXCERPTS
FROM SDSU MISSION VALLEY SWQMP



Project Name

BMP ID

Sizing Method for Pollutant Removal Criteria

1 162478.8 sq. ft.

2 0.62

3 0.57 inches

4 4797 cu. ft.

5 6 inches

6 24 inches

7 12 inches

8 3 inches

9 0.2 in/in

10 0.4 in/in

11 5.00 in/hr.

12 6 hours

13 30 inches

15 46.8 inches

16 7196 cu. ft.

17 1845 sq. ft.

18 3598 cu. ft.

19 2570 sq. ft.

20 0.02223

21 2245 sq. ft.

22 2245 sq. ft.

23 2412 sq. ft.

24 Is Line 23 ≥ Line 22?

Aggregate storage below underdrain invert (3 inches minimum) – use 0 inches if the

aggregate is not over the entire bottom surface area

Freely drained pore storage of the media

Porosity of aggregate storage

Aggregate storage (also add ASTM No 8 stone) above underdrain invert (12 inches

typical) – use 0 inches if the aggregate is not over the entire bottom surface area

SDSU

BMP#2

Worksheet B.5-1 

Area draining to the BMP

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

85
th
 percentile 24-hour rainfall depth

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

BMP Parameters

Surface ponding [6 inch minimum, 12 inch maximum]

Media thickness [18 inches minimum], also add mulch layer and washed ASTM 33 fine

aggregate sand thickness to this line for sizing calculations

Media filtration rate to be used for sizing (maximum filtration rate of 5 in/hr. with no outlet

control; if the filtration rate is controlled by the outlet use the outlet controlled rate (includes

infiltration into the soil and flow rate through the outlet structure) which will be less than 5

in/hr.)

Baseline Calculations

Required Storage (surface + pores) Volume [0.75 x Line 4]

Depth filtered during storm [ Line 11 x Line 12]

14
Depth of Detention Storage 

16.8

Total Depth Treated [Line 13 + Line 14]

Option 1 – Biofilter 1.5 times the DCV

Required biofiltered volume [1.5 x Line 4]

Required Footprint  [Line 16/ Line 15] x 12

Option 2 - Store 0.75 of remaining DCV in pores and ponding

inches
[Line 5 + (Line 6 x Line 9) + (Line 7 x Line 10) + (Line 8 x Line 10)]

Allowable routing time for sizing

Yes, Performance Standard is Met

Required Footprint  [Line 18/ Line 14] x 12

Footprint of the BMP

BMP Footprint Sizing Factor (Default 0.03 or an alternative minimum footprint sizing factor 

from Line 11 in Worksheet B.5-4)

Minimum BMP Footprint [Line 1 x Line 2 x Line 20]

Footprint of the BMP = Maximum(Minimum(Line 17, Line 19), Line 21)

Provided BMP Footprint

4/2/2021 Version 1.0 - June 2017

FOR REFERENCE ONLY - CALCULATION EXCERPTS
FROM SDSU MISSION VALLEY SWQMP



Project Name

BMP ID

1 162478.8 sq. ft.

2 0.62

3 0.57 inches

4 4797 cu. ft.

5 0 in/hr.

6 2

7 0 in/hr.

10 110 cu. ft.

Factor of safety

Area draining to the BMP

SDSU

BMP#2

Sizing Method for Volume Retention Criteria Worksheet B.5-2 

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

85
th

 percentile 24-hour rainfall depth

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

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

When Line 8 > 8% = 

0.0000013 x Line 8
3
 - 0.000057 x Line 8

2
 + 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%

4/2/2021 Version 1.0 - June 2017

FOR REFERENCE ONLY - CALCULATION EXCERPTS
FROM SDSU MISSION VALLEY SWQMP



1 162478.8 sq. ft.

2 0.621584987

3 2 lb/sq. ft.

4 10 years

Fraction of 

Total DCV

0.6

0.4

5 95 mg/L

7 12 inches

8 100994 cu-ft/yr

10 2245 sq. ft.

Land Use TSS EMC (mg/L) Product

Project Name SDSU

BMP ID BMP#2

Alternative Minimum Footprint Sizing Factor for 

Non-Standard Biofiltration
Worksheet B.5-4

Area draining to the BMP

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

Load to Clog (default value when using Appendix E fact sheets is 2.0)

Allowable Period to Accumulate Clogging Load (TL) (default value is 10)

Volume Weighted EMC Calculation

Single Family Residential 123 0

Commercial 128 0

Industrial 125 75

Education (Municipal) 132 0

Transportation 78 0

Multi-family Residential 40 0

Roof Runoff 14 0

Low Traffic Areas 50 20

Open Space 216 0

Other, specify: 0

Other, specify: 0

Other, specify: 0

lb/yr
(Line 8 x 62.4 x Line 5 x (1 – Line 6))/10

6

Volume Weighted EMC (sum of all products)

Sizing Factor for Clogging

6

Adjustment for pretreatment measures

0.25
Where: Line 6 = 0 if no pretreatment; Line 6 = 0.25 when pretreatment is included; Line 6

= 0.5 if the pretreatment has an active Washington State TAPE approval rating for “pre-

treatment.”

Average Annual Precipitation [Provide documentation of the data source in the discussion 

box; SanGIS has a GIS layer for average annual precipitation]

Calculate the Average Annual Runoff (Line 7/12) x Line 1 x Line2

9
Calculate the Average Annual TSS Load 

449

Discussion:

Calculate the BMP Footprint Needed (Line 9 x Line 4)/Line 3

11
Calculate the Minimum Footprint Sizing Factor for Clogging

0.022
[ Line 10/ (Line 1 x Line 2)]

4/2/2021 Version 1.0 -  June 2017

FOR REFERENCE ONLY - CALCULATION EXCERPTS
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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 4505

7 4504

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

Area draining to the biofiltration BMP 162478.8

SDSU

BMP#2

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

Landscape area that meet the requirements in SD-B and SD-F 

Fact Sheet (sq. ft.)

Adjusted runoff factor for drainage area (Refer to Appendix B.1 and B.2) 0.62

Effective impervious area draining to the BMP [Line 1 x Line 2] 100994

Required area for Evapotranspiration [Line 3 x 0.03] 3030

Biofiltration BMP Footprint 2412

Landscape Area (must be identified on DS-3247)

2 3

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

8
Impervious to Pervious Area ratio 

1.00 0.00 0.00

Volume Retention Performance Standard

0.00 0.00
[Line 7/Line 6]

9
Effective Credit Area

3003 0 0 0 0
If (Line 8 >1.5, Line 6, Line 7/1.5]

Sum of Landscape area [sum of Line 9  Id’s 1 to 5] 3003

Provided footprint for evapotranspiration [Line 5 + Line 10] 5415

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

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

4]
1.79

Target Volume Retention [Line 10 from Worksheet B.5.2] 110

16

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

Volume retention required from other site design BMPs 

[(1-Line 13) x Line 14]
-87.16572687

Site Design BMP

Site Design Type Credit

Is Line 16 ≥ Line 15? Volume Retention Performance Standard is Met

4/6/2021 Version 1.0 - June 2017
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DMA 3 

TREATED BY EXISTING MWU#1 PER
FENTON PARKWAY EXTENSION

PROJECT
(CALCULATIONS INCLUDE EXISTING

AREA TO MWS PLUS NEW AREA
FROM BRIDGE PROJECT TO MWS)



0.55 IN.

 
 

 

 

 

 

 
    

 

 

 

 

 

 

                  

NOTES:

* MWU#1 IS AN EXISTING MODULAR WELTLAND PER SDSU MISSION VALLEY FENTON PARKWAY EXTENTSION PROJECT

** COMBINED DMA FROM SDSU MISSION VALLEY FENTON PARKWAY EXTENTIONS (0.08 ACRES) AND PROPOSED DMA X FROM FENTON PARKWAY BRIDGE DMA 3 (0.03 ACRES) = 0.11 ACRES

FENTON PARKWAY BRIDGE
TABULAR SUMMARY OF BMPs  

WORKSHEET B-1
85TH PERCENTILE 24-HOUR STORM DEPTH 



0.55 INCHES

 
 

 

 

 

 

 
  

 

 

 

 

 

 

                

TOTAL DCV = 198

FENTON PARKWAY BRIDGE
WORKSHEET B.2-1: DCV

85TH PERCENTILE 24-HOUR STORM DEPTH 



Fenton Parkway Bridge
Modular Wetland Unit Sizing

BMP-ID A (AC) C 1.5 x Q (cfs)
1 MWS Model MWS Qdesign

MWU#1 0.11 0.90 0.030 4'X4' VAULT TYPE 0.052

Notes:

1. Water quality flow rate = 1.5 x 0.2 x C x A

TREATMENT 

FLOWRATE 

(CFS)

MODEL NO. DIMENSIONS
WETLANDMEDIA 

SURFACE AREA (SF)

0.052 MWS-L-4-4 4′ x 4′ 23

0.073 MWS-L-4-6 4′ x 6′ 32

0.115 MWS-L-4-8 4′ x 8′ 50

0.144 MWS-L-4-13 4′ x 13′ 63

0.175 MWS-L-4-15 4′ x 15′ 76

0.206 MWS-L-4-17 4′ x 17′ 90

0.237 MWS-L-4-19 4′ x 19′ 103

0.268 MWS-L-4-21 4′ x 21′ 117

0.147 MWS-L-6-8 7′ x 9′ 64

0.230 MWS-L-8-8 8′ x 8′ 100

0.346 MWS-L-8-12 8′ x 12′ 151

0.462 MWS-L-8-16 8'x16' 201

0.577 MWS-L-8-20 8'x20' 252

0.693 MWS-L-8-24 8'x24' 302

MODULAR WETLAND SYSTEMS LINEAR SPECIFICATION



FOR REFERENCE
ONLY 

FENTON PARKWAY EXTENSION
POLLUTANT CONTROL BMP DESIGN

WORKSHEETS/CALCULATIONS
(APPROVED REPORT)



SDSU Fenton Parkway Extension 
Modular Wetland Unit Sizing

BMP-ID A (AC) C 1.5 x Q (cfs)
1 MWS Model MWS Qdesign

MWU#1 0.08 0.90 0.023 4'X4' VAULT TYPE 0.052

MWU#2 0.61 0.82 0.149 4'X15' VAULT TYPE 0.175

Notes:

1. Water quality flow rate = 1.5 x 0.2 x C x A

TREATMENT 

FLOWRATE 

(CFS)

MODEL NO. DIMENSIONS
WETLANDMEDIA 

SURFACE AREA (SF)

0.052 MWS-L-4-4 4′ x 4′ 23

0.073 MWS-L-4-6 4′ x 6′ 32

0.115 MWS-L-4-8 4′ x 8′ 50

0.144 MWS-L-4-13 4′ x 13′ 63

0.175 MWS-L-4-15 4′ x 15′ 76

0.206 MWS-L-4-17 4′ x 17′ 90

0.237 MWS-L-4-19 4′ x 19′ 103

0.268 MWS-L-4-21 4′ x 21′ 117

0.147 MWS-L-6-8 7′ x 9′ 64

0.230 MWS-L-8-8 8′ x 8′ 100

0.346 MWS-L-8-12 8′ x 12′ 151

0.462 MWS-L-8-16 8'x16' 201

0.577 MWS-L-8-20 8'x20' 252

0.693 MWS-L-8-24 8'x24' 302

MODULAR WETLAND SYSTEMS LINEAR SPECIFICATION
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Modular Wetlands® System Linear
A Stormwater Biofiltration Solution

 





          

85%

64% REMOVAL
OF TOTAL
PHOSPHORUS

REMOVAL
OF TSS

45% 67%
REMOVAL
OF ORTHO
PHOSPHORUS

REMOVAL
OF 
NITROGEN

66%
REMOVAL
OF
DISSOLVED
ZINC 

38%
REMOVAL
OF 
DISSOLVED 
COPPER

69%
REMOVAL
OF TOTAL
ZINC

50%
REMOVAL
OF TOTAL
COPPER

95%
REMOVAL
OF MOTOR
OIL

OVERVIEW
The Bio Clean Modular Wetlands® System Linear represents a pioneering breakthrough in stormwater 
technology as the only biofiltration system to utilize patented horizontal flow, allowing for a smaller 
footprint, higher treatment capacity, and a wide range of versatility.  While most biofilters use little 
or no pretreatment, the Modular Wetlands® incorporates an advanced pretreatment chamber that 
includes separation and pre-filter cartridges.  In this chamber, sediment and hydrocarbons are removed 
from runoff before entering the biofiltration chamber, reducing maintenance costs and improving 
performance. 

Horizontal flow also gives the system the unique ability to adapt to the environment 
through a variety of configurations, bypass orientations, and diversion applications. 

The Urban Impact
For hundreds of years, natural wetlands surrounding our shores have 
played an integral role as nature’s stormwater treatment system. 
But as cities grow and develop, our environment’s natural 
filtration systems are blanketed with impervious roads, 
rooftops, and parking lots. 

Bio Clean understands this loss and has spent 
years re-establishing nature’s presence in urban 
areas, and rejuvenating waterways with the 
Modular Wetlands® System Linear.

APPROVALS 
The Modular Wetlands® System Linear has successfully met years of challenging technical reviews and 
testing from some of the most prestigious and demanding agencies in the nation and perhaps the world. 
Here is a list of some of the most high-profile approvals, certifications, and verifications from around the 
country.

VA

Washington State Department of Ecology TAPE Approved
The MWS Linear is approved for General Use Level Designation (GULD) for Basic, 
Enhanced, and Phosphorus treatment at 1 gpm/ft2 loading rate. The highest performing 
BMP on the market for all main pollutant categories. 

California Water Resources Control Board, Full Capture Certification 
The Modular Wetlands® System is the first biofiltration system to receive certification as 
a full capture trash treatment control device.

Virginia Department of Environmental Quality, Assignment 
The Virginia Department of Environmental Quality assigned the MWS Linear the 
highest phosphorus removal rating for manufactured treatment devices to meet the new 
Virginia Stormwater Management Program (VSMP) regulation technical criteria.

Maryland Department of the Environment, Approved ESD
Granted Environmental Site Design (ESD) status for new construction, redevelopment, 
and retrofitting when designed in accordance with the design manual.

MASTEP Evaluation
The University of Massachusetts at Amherst – Water Resources Research Center issued 
a technical evaluation report noting removal rates up to 84% TSS, 70% total phosphorus, 
68.5% total zinc, and more.

Rhode Island Department of Environmental Management, Approved BMP
Approved as an authorized BMP and noted to achieve the following minimum removal 
efficiencies: 85% TSS, 60% pathogens, 30% total phosphorus, and 30% total nitrogen.

ADVANTAGES

• FLOW CONTROL

• NO DEPRESSED PLANTER AREA

• AUTO DRAINDOWN MEANS NO  
 MOSQUITO VECTOR

• HORIZONTAL FLOW BIOFILTRATION

• GREATER FILTER SURFACE AREA

• PRETREATMENT CHAMBER

• PATENTED PERIMETER VOID AREA

PERFORMANCE
The Modular Wetlands® continues to outperform other treatment methods with superior pollutant 
removal for TSS, heavy metals, nutrients, hydrocarbons, and bacteria.  Since 2007 the Modular 
Wetlands® has been field tested on numerous sites across the country and is proven to effectively 
remove pollutants through a combination of physical, chemical, and biological filtration processes. 
In fact, the Modular Wetlands® harnesses some of the same biological processes found in natural 
wetlands in order to collect, transform, and remove even the most harmful pollutants. 

CA



OPERATION 
The Modular Wetlands® System Linear is the most efficient and versatile biofiltration system on the 
market, and it is the only system with horizontal flow which:

• Improves performance
• Reduces footprint
• Minimizes maintenance  

Figure 1 & Figure 2 illustrate the invaluable benefits of horizontal flow and the multiple treatment stages. 

 

 

Curb Inlet

Figure 1 

HORIZONTAL FLOW 
• Less clogging than downward flow biofilters
• Water flow is subsurface
• Improves biological filtration

PATENTED PERIMETER VOID AREA
• Vertically extends void area between the walls and 

the WetlandMEDIA™ on all four sides
• Maximizes surface area of the media for higher 

treatment capacity

WETLANDMEDIA 
• Contains no organics and removes phosphorus
• Greater surface area and 48% void space
• Maximum evapotranspiration
• High ion exchange capacity and lightweight

FLOW CONTROL
• Orifice plate controls flow of water 

through WetlandMEDIA™ to a level lower 
than the media’s capacity

• Extends the life of the media and 
improves performance

DRAINDOWN FILTER
• The draindown is an optional feature that  

completely drains the pretreatment       
chamber

• Water that drains from the pretreatment      
chamber between storm events will be  
treated

 Figure 2,
Top View

SEPARATION
• Trash, sediment, and debris are separated before 

entering the pre-filter cartridges
• Designed for easy maintenance access

PRE-FILTER CARTRIDGES
• Over 25 sq. ft. of surface area per cartridge
• Utilizes BioMediaGREEN™ filter material
• Removes over 80% of TSS and 90% of hydrocarbons
• Prevents pollutants that cause clogging from migrating 

to the biofiltration chamber
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CONFIGURATIONS
The Modular Wetlands® System Linear is the preferred biofiltration system of civil engineers across the 
country due to its versatile design.  This highly versatile system has available “pipe-in” options on most 
models, along with built-in curb or grated inlets for simple integration into your storm drain design.

CURB TYPE
The Curb Type configuration accepts sheet flow through a curb opening 
and is commonly used along roadways and parking lots.  It can be used in 
sump or flow-by conditions.  Length of curb opening varies based on model 
and size.

GRATE TYPE
The Grate Type configuration offers the same features and benefits as the 
Curb Type but with a grated/drop inlet above the systems pretreatment 
chamber.  It has the added benefit of allowing pedestrian access over the 
inlet.  ADA-compliant grates are available to assure easy and safe access. 
The 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 and is designed to 
accept a vertical downspout pipe from rooftop and podium areas.  Some 
models have the option of utilizing an internal bypass, simplifying the overall 
design.  The system can be installed as a raised planter, and the exterior can 
be stuccoed or covered with other finishes to match the look of adjacent 
buildings.

VAULT TYPE
The system’s patented horizontal flow biofilter is able to accept inflow pipes 
directly into the pretreatment chamber, meaning the Modular Wetlands® 
can be used in end-of-the-line installations.  This greatly improves feasibility 
over typical decentralized designs that are required with other biofiltration/
bioretention systems.  Another benefit of the “pipe-in” design is the ability 
to install the system downstream of underground detention systems to 
meet water quality volume requirements. 

ORIENTATIONS

INTERNAL BYPASS WEIR 
(SIDE-BY-SIDE ONLY)
The Side-By-Side orientation places the 
pretreatment and discharge chambers adjacent 
to one another allowing for integration of internal 
bypass.  The wall between these chambers can act 
as a bypass weir when flows exceed the system’s 
treatment capacity, thus allowing bypass from the 
pretreatment chamber directly to the discharge 
chamber.

EXTERNAL DIVERSION WEIR STRUCTURE
This traditional offline diversion method can be 
used with the Modular Wetlands® in scenarios 
where runoff is being piped to the system. These 
simple and effective structures are generally 
configured with  two outflow pipes.  The first is a 
smaller pipe on the upstream side of the diversion 
weir - to divert low flows over to the Modular 
Wetlands® for treatment.  The second is the main 
pipe that receives water once the system has 
exceeded treatment capacity and water flows over 
the weir.

FLOW-BY-DESIGN
This method is one in which the system is placed 
just upstream of a standard curb or grate inlet to 
intercept the first flush.  Higher flows simply pass 
by the Modular Wetlands® and into the standard 
inlet downstream. 

END-TO-END
The End-To-End orientation 
places the pretreatment and
discharge chambers 
on opposite ends of the 
biofiltration chamber,
therefore minimizing the width 
of the system to 5 ft. (outside 
dimension).  This orientation is perfect 
for linear projects and street retrofits 
where existing utilities and sidewalks limit the 
amount of space available for installation. One 
limitation of this orientation is that bypass must 
be external.

SIDE-BY-SIDE
The Side-By-Side 
orientation places the 
pretreatment and
discharge chamber 
adjacent to one 
another with the 
biofiltration chamber running 
parallel on either side. This 
minimizes the system length, providing a highly 
compact footprint. It has been proven useful in 
situations such as streets with directly adjacent 
sidewalks, as half of the system can be placed 
under that sidewalk. This orientation also offers 
internal bypass options as discussed below.  

DVERT LOW FLOW DIVERSION 
This simple yet innovative diversion trough can be 
installed in existing or new curb and grate inlets 
to divert the first flush to the Modular Wetlands® 
via pipe. It works similar to a rain gutter and is 
installed just below the opening into the inlet. It 
captures the low flows and channels them over 

to a connecting pipe exiting out the wall of the 
inlet and leading to the MWS Linear. The DVERT 
is perfect for retrofit and green street applications 
that allow the Modular Wetlands® to be installed 
anywhere space is available. 

DVERT Trough

BYPASS

 



 

MODEL # DIMENSIONS
WETLANDMEDIA

SURFACE AREA
(sq. ft.)

TREATMENT FLOW 
RATE
 (cfs)

MWS-L-4-4 4’ x 4’ 23 0.052

MWS-L-4-6 4’ x 6’ 32 0.073

MWS-L-4-8 4’ x 8’ 50 0.115

MWS-L-4-13 4’ x 13’ 63 0.144

MWS-L-4-15 4’ x 15’ 76 0.175

MWS-L-4-17 4’ x 17’ 90 0.206

MWS-L-4-19 4’ x 19’ 103 0.237

MWS-L-4-21 4’ x 21’ 117 0.268

MWS-L-6-8 7’ x 9’ 64 0.147

MWS-L-8-8 8’ x 8’ 100 0.230

MWS-L-8-12 8’ x 12’ 151 0.346

MWS-L-8-16 8’ x 16’ 201 0.462

MWS-L-8-20 9’ x 21’ 252 0.577

MWS-L-8-24 9’ x 25’ 302 0.693

MWS-L-10-20 10' x 20' 302 0.693

VOLUME-BASED DESIGNS 
HORIZONTAL FLOW BIOFILTRATION ADVANTAGE 

The Modular Wetlands® System Linear offers a unique advantage in the world of biofiltration due to its exclusive 
horizontal flow design: Volume-Based Design. No other biofilter has the ability to be placed downstream  
of detention ponds, extended dry detention basins, underground storage systems and permeable paver 
reservoirs. The systems horizontal flow configuration and built-in orifice control allows it to be installed with 
just 6” of fall between inlet and outlet pipe for a simple connection to projects with shallow downstream tie-
in points. In the example above, the Modular Wetlands® is installed downstream of underground box culvert 
storage. Designed for the water quality volume, the Modular Wetlands® will treat and discharge the required 
volume within local draindown time requirements.

DESIGN SUPPORT

Bio Clean engineers are trained to provide you with superior support for all volume sizing configurations 
throughout the country. Our vast knowledge of state and local regulations allow us to quickly and efficiently 
size a system to maximize feasibility. Volume control and hydromodification regulations are expanding the 
need to decrease the cost and size of your biofiltration system. Bio Clean will help you realize these cost 
savings with the Modular Wetlands®, the only biofilter than can be used downstream of storage BMPs.

SPECIFICATIONS 
FLOW-BASED DESIGNS 
The Modular Wetlands® System Linear can be used in stand-alone applications to meet treatment flow 
requirements.  Since the Modular Wetlands® is the only biofiltration system that can accept inflow pipes 
several feet below the surface, it can be used not only in decentralized design applications but also as a large 
central end-of-the-line application for maximum feasibility.

ADVANTAGES

• BUILT-IN ORIFICE CONTROL STRUCTURE

• WORKS WITH DEEP INSTALLATIONS

• LOWER COST THAN FLOW-BASED DESIGN

• MEETS LID REQUIREMENTS

 


Modular Wetlands® with
Box Culvert Prestorage



PLANT SELECTION
Abundant plants, trees, and grasses bring value and an aesthetic benefit 
to any urban setting, but those in the Modular Wetlands® System Linear 
do even more - they increase pollutant removal.  What’s not seen, but 
very important, is that below grade, the stormwater runoff/flow is being 
subjected to nature’s secret weapon: a dynamic physical, chemical, and 
biological process working to break down and remove non-point source pollutants.  The flow rate is controlled in 
the Modular Wetlands®, giving the plants more contact time so that pollutants are more successfully decomposed, 
volatilized, and incorporated into the biomass of the Modular Wetlands’® micro/macro flora and fauna.

A wide range of plants are suitable for use in the Modular Wetlands®, but selections vary by location and climate.  
View suitable plants by visiting biocleanenvironmental.com/plants.

INSTALLATION MAINTENANCE

The Modular Wetlands® is simple, easy to install, 
and has a space-efficient design that offers lower 
excavation and installation costs compared to 
traditional tree-box type systems.  The structure of 
the system resembles precast catch basin or utility 
vaults and is installed in a similar fashion.  

The system is delivered fully assembled for quick 
installation.  Generally, the structure can be unloaded 
and set in place in 15 minutes.  Our experienced 
team of field technicians is available to supervise 
installations and provide technical support.

Reduce your maintenance costs, man hours, and 
materials with the Modular Wetlands®. Unlike other 
biofiltration systems that provide no pretreatment, 
the Modular Wetlands® is a self-contained 
treatment train which incorporates simple and 
effective pretreatment.  

Maintenance requirements for the biofilter itself are
almost completely eliminated, as the pretreatment 
chamber removes and isolates trash, sediments, and 
hydrocarbons. What’s left is the simple maintenance 
of an easily accessible pretreatment chamber that 
can be cleaned by hand or with a standard vac 
truck. Only periodic replacement of low-cost media 
in the pre-filter cartridges is required for long-term 
operation, and there is absolutely no need to replace 
expensive biofiltration media.

INDUSTRIAL
Many states enforce strict regulations for discharges 
from industrial sites. The Modular Wetlands® has 
helped various sites meet difficult EPA-mandated 
effluent limits for dissolved metals and other 
pollutants.

PARKING LOTS
Parking lots are designed to maximize space and the 
Modular Wetlands’® 4 ft. standard planter width 
allows for easy integration into parking lot islands 
and other landscape medians.

MIXED USE
The Modular Wetlands® can be installed as a raised 
planter to treat runoff from rooftops or patios, 
making it perfect for sustainable “live-work” spaces.

RESIDENTIAL
Low to high density developments can benefit from 
the versatile design of the Modular Wetlands®. The 
system can be used in both decentralized LID design 
and cost-effective end-of-the-line configurations.

STREETS
Street applications can be challenging due to limited 
space. The Modular Wetlands® is very adaptable, 
and it offers the smallest footprint to work around 
the constraints of existing utilities on retrofit projects.

COMMERCIAL
Compared to bioretention systems, the Modular 
Wetlands® can treat far more area in less space, 
meeting treatment and volume control requirements.

APPLICATIONS
The Modular Wetlands® System Linear has been successfully used on numerous new construction and retrofit 
projects.  The system’s superior versatility makes it beneficial for a wide range of stormwater and waste water 
applications - treating rooftops, streetscapes, parking lots, and industrial sites.

More applications include:
 • Agriculture    • Reuse    • Low Impact Development    • Waste Water
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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. 



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  

 

http://www.modularwetlands.com/
mailto:zach.kent@forterrabp.com


Applicant website: http://www.modularwetlands.com/  

 

Ecology web link: http://www.ecy.wa.gov/programs/wg/stormwater/newtech/index.html   

 

Ecology:  Douglas C. Howie, P.E.  

Department of Ecology 

Water Quality Program  

(360) 407-6444 

douglas.howie@ecy.wa.gov   

Revision History 

Date Revision 

June 2011 Original use-level-designation document 

September 2012 Revised dates for TER and expiration 

January 2013 Modified Design Storm Description, added Revision Table, added 

maintenance discussion, modified format in accordance with Ecology 

standard 

December 2013 Updated name of Applicant 

April 2014 Approved GULD designation for Basic, Phosphorus, and Enhanced 

treatment 

December 2015 Updated GULD to document the acceptance of MWS-Linear 

Modular Wetland installations with or without the inclusion of plants 

July 2017 Revised Manufacturer Contact Information (name, address, and 

email) 

 

http://www.modularwetlands.com/
http://www.ecy.wa.gov/programs/wg/stormwater/newtech/index.html
mailto:douglas.howie@ecy.wa.gov
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Biofiltration Criteria Checklist 

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

 

1 

Biofiltration BMPs shall be allowed to be used only as described in the BMP 
selection process based on a documented feasibility analysis. 
Intent: This manual defines a specific prioritization of pollutant treatment BMPs, where 
BMPs that retain water (retained includes evapotranspired, infiltrated, and/or harvested and 
used) must be used before considering BMPs that have a biofiltered discharge to the MS4 or 
surface waters. Use of a biofiltration BMP in a manner in conflict with this prioritization (i.e., 
without a feasibility analysis justifying its use) is not permitted, regardless of the adequacy 
of the sizing and design of the system. 

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

Document feasibility analysis and findings 
in the PDP SWQMP. Applicant must include 
harvest and use feasibility and infiltration 
feasibility in the PDP SWQMP  

2 

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

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

Submit sizing worksheets (Appendix B.5) or 
other equivalent documentation (such as 
results derived from continuous simulation 
calculations of treatment volume, retention, 
etc.)  with the PDP SWQMP. 

3 

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

□ 

The biofiltration BMP is sited to allow for 
maximum infiltration of runoff volume based 
on the feasibility factors considered in site 
planning efforts. It is also designed to 
maximize evapotranspiration through the use 
of amended media and plants. 

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

□ 
The biofiltration BMP meets the volume 
retention performance standard specified in 
Table B.5-1 in Appendix B.5.    

Included documentation in the PDP SWQMP 
using worksheets in Appendix B.5 that show 
that the volume retention performance 
standard is met.  
Note, retention depth profiles that are too 
shallow or too deep may not be acceptable. 
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□ 

An impermeable liner or other hydraulic 
restriction layer on the bottom of the BMP is 
only used when needed to avoid geotechnical 
and/or subsurface contamination issues in 
locations identified as “No Infiltration 
Condition.” 

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

4 

Biofiltration BMPs must be designed with a hydraulic loading rate to maximize 
pollutant retention, preserve pollutant control processes, and minimize potential 
for pollutant washout. 
Intent: Various decisions about biofiltration BMP design influence the degree to which 
pollutants are retained. The MS4 Permit requires that biofiltration BMPs achieve maximum 
feasible retention of storm water pollutants. 

 
□ 
 

Media selected for the biofiltration BMP meets 
minimum quality and material specifications 
per Appendix F.3 or County LID Manual, 
including the maximum allowable design 
filtration rate and minimum thickness of 
media.  
 
OR 
 
Alternatively, for proprietary designs and 
custom media mixes not meeting the media 
specifications contained in Appendix F.3 or 
County LID Manual, field scale testing data are 
provided to demonstrate that proposed media 
meets the pollutant treatment performance 
criteria in Section F.1 below. 

Provide documentation that media meets 
the specifications in Appendix F.3 or County 
LID Manual.  
 
 
 
 
Provide documentation of performance 
information as described in Section F.1. 

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

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

□ Surface ponding is limited to 24 hours from 
the end of storm event flow to preserve plant 
health and promote healthy soil structure.  

Include calculations to demonstrate that 
drawdown rate is adequate. 
Surface ponding drawdown time greater 
than 24-hours but less than 96 hours may 
be allowed at the discretion of the City 
Engineer if certified by a landscape architect 
or agronomist. 

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

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

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

Follow specification for choking layer in 
Fact Sheet PR-1 or BF-1. Or include 
calculations to demonstrate that choking 
layer is appropriately specified.  
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5 
Biofiltration BMPs must be designed to promote appropriate biological activity to 
support and maintain treatment processes. 
Intent: Biological processes are an important element of biofiltration performance and 
longevity. 

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

Provide documentation justifying plant 
selection. Refer to the plant list in Appendix 
E.26. 

□ 
Plants have been selected to minimize 
irrigation requirements. 

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

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

Provide documentation justifying plant 
selection. Refer to the plant list in Appendix 
E.26. 

6 
Biofiltration BMPs must be designed with a hydraulic loading rate to prevent 
erosion, scour, and channeling within the BMP. 
Intent: Erosion, scour, and/or channeling can disrupt treatment processes and reduce 
biofiltration effectiveness. 

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

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

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

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

□ 
For proprietary BMPs, the BMP is used in a 
manner consistent with manufacturer 
guidelines and conditions of its third-party 
certification21 (i.e., maximum tributary area, 
maximum inflow velocities, etc., as 
applicable). 

Provide copy of manufacturer 
recommendations and conditions of third-
party certification. 

                                                         
21Certifications or verifications issued by the Washington Technology Acceptance Protocol-Ecology program and the 
New Jersey Corporation for Advanced Technology  programs are typically accompanied by a set of guidelines regarding 
appropriate design and maintenance conditions that would be consistent with the certification/verification 
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7 Biofiltration BMP must include operations and maintenance design features and 
planning considerations for continued effectiveness of pollutant and flow control 
functions. 
Intent: Biofiltration BMPs require regular maintenance in order provide ongoing function as 
intended.  Additionally, it is not possible to foresee and avoid potential issues as part of 
design; therefore, plans must be in place to correct issues if they arise.   

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

Include O&M plan with project submittal as 
described in Chapter 7. 

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

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

□ 

For proprietary biofiltration BMPs, the BMP 
maintenance plan is consistent with 
manufacturer guidelines and conditions of its 
third-party certification (i.e., maintenance 
activities, frequencies).  

Provide copy of manufacturer 
recommendations and conditions of third-
party certification.  

  



Common Name                        
Latin Name Light Exposure Hardy Range Height Flower Color

canna, canna tropicana, canna lilly              

Canna X generalis                           full sun to partial shade USDA Zones 8-11 2.5 to 8 feet yellow, orange, red

Lily-of-the-Nile, African Lily, African Blue Lily    

Agapanthus spp full sun to partial shade USDA Zones 8-11 2 to 4 feet blue

Vetiveria zizanioides (L.) Nash                 

Vetiver Grass     
full sun USDA Zones 5-11 2 to 8 feet green

giant wild rye                               

Leymus condensatus    full sun USDA Zones 3-11 4 to 8 feet brown

society garlic, pink agapanthus                 

Tulbaghia violacea full sun to full shade USDA Zones 7-10 1.5 to 3 feet lavender

Gulf muhlygrass, mist grass, hairawn muhly       

Muhlenbergia capillaris    full sun to partial shade USDA Zones 5-10 2 to 3 feet pinkish purple

Lindheimer's muhlygrass, blue muhlygrass        

Muhlenbergia lindheimeri   full sun USDA Zones 7-11 2 to 4 feet purple to gray

horsetail, scouring rush, E. prealtum             

Equisetum hyemale full sun to light shade USDA Zones 3-11 2 to 4 feet n/a

cattail, reed-mace                           

Typha latifolia                       full sun USDA Zones 2-11 3 to 9 feet brown

papyrus, Egyptian papyrus, bulrushes           

Cyperus papyrus                         full sun to partial shade USDA Zones 9-11 2 to 10 feet white

lavender                                   

Lavandula L.                          sun USDA Zones 5-10 1 to 2 feet purple   

Modular Wetland System - Linear® Plants for 

Hardy Zone 10



palm sedge                                

Carex phyllocephala full sun to full shade USDA Zones 7-10 1 to 2 feet green

lemongrass, oil grass                         

Cymbopogon citratus full sun to partial shade USDA Zones 10-11 4 to 6 feet n/a

umbrella sedge, umbrella plant                 

Cyperus involucratus full sun to partial shade USDA Zones 8-11 2 to 6 feet green/white

feather grass, Mexican needle grass             

Nassella tenuissima full sun to partial shade USDA Zones 7-11 2 to 3 feet green/brown

sea oats, Chasmanthium paniculatum            

Uniola paniculata full sun to partial shade USDA Zones 6-10 3 to 6 feet golden/brown

Cape lily, Powell's crinum lily                   

Crinum X powellii full sun to partial shade USDA Zones 6-11 3 to 4 feet white/pink

African iris, fortnight lily, morea iris              

Dietes iridioides full sun to partial shade USDA Zones 8-10 2 to 4 feet white/purple

whirling butterflies, white gaura                 

Gaura lindheimeri full sun to partial shade USDA Zones 5-10 2 to 4 feet white/pink

daylily                                     

Hemerocallis hybrids full sun to partial shade USDA Zones 2-10 1 to 3.5 feet various

Adam's needle, bear grass, weak-leaf yucca      

Yucca filamentosa full sun USDA Zones 5-10 3 to 5 feet white

brome hummock sedge                       

carex bromoides full sun to partial shade USDA Zones 2-10 1 ft green

The Modular Wetland System - Linear® should be irrigated like any other planter area. The plants in the system must receive adequate irrigation to ensure plant 

survival during periods of drier weather. As with all landscape areas the plants within the Modular Wetland System - Linear will require more frequent watering during 

the establishment period. 

For more information please contact at: 760-433-7640               or           email: info@modularwetlands.com  

The Modular Wetland System - Linear® standard 22' long system will require 18 to 20 plants. Different size systems will require different plant quanitities; please 

contact us for detailed information.

The plants listed are tolerant to drought and have deep roots to allow for ehanced pollutant removal.

These plants are subject to availability in local areas. If you would like to use a different plant please contact us. We will work with  you to ensure the chosen plants 

work with the projects current landscape theme. 
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E.18 BF-1 Biofiltration 

Location: 43rd Street and Logan Avenue, San Diego, 
California 

MS4 Permit Category 
Biofiltration 
Manual Category 
Biofiltration  
Applicable Performance Standard 
Pollutant Control 
Flow Control 
Primary Benefits 
Treatment 
Volume Reduction (Incidental) 
Peak Flow Attenuation (Optional) 

Description 

Biofiltration (Bioretention with underdrain) facilities are vegetated surface water systems that filter 
water through vegetation, and soil or engineered media prior to discharge via underdrain or overflow 
to the downstream conveyance system. Bioretention with underdrain facilities are commonly 
incorporated into the site within parking lot landscaping, along roadsides, and in open spaces. 
Because these types of facilities have limited or no infiltration, they are typically designed to provide 
enough hydraulic head to move flows through the underdrain connection to the storm drain system. 
Treatment is achieved through filtration, sedimentation, sorption, biochemical processes and plant 
uptake.  

Typical bioretention with underdrain components include:  

• Inflow distribution mechanisms (e.g, perimeter flow spreader or filter strips) 

• Energy dissipation mechanism for concentrated inflows (e.g., splash blocks or riprap) 

• Shallow surface ponding for captured flows  

• Side slope and basin bottom vegetation selected based on expected climate and ponding 
depth 

• Non-floating mulch layer  

• Media layer (planting mix or engineered media) capable of supporting vegetation growth 

• Filter course layer (aka choking layer) consisting of aggregate to prevent the migration of fines 
into uncompacted native soils or the aggregate storage layer 

• Aggregate storage layer with underdrain(s) 

• Impermeable liner or uncompacted native soils at the bottom of the facility 

• Overflow structure 
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Design Adaptations for Project Goals 

Biofiltration Treatment BMP for storm water pollutant control. The system is lined or un-lined to 
provide incidental infiltration, and an underdrain is provided at the bottom to carry away filtered 
runoff. This configuration is considered to provide biofiltration treatment via flow through the media 
layer. Storage provided above the underdrain within surface ponding, media, and aggregate storage 
is considered included in the biofiltration treatment volume. Saturated storage within the aggregate 
storage layer can be added to this design by raising the underdrain above the bottom of the aggregate 
storage layer or via an internal weir structure designed to maintain a specific water level elevation. 

Integrated storm water flow control and pollutant control configuration. The system can be 
designed to provide flow rate and duration control by primarily providing increased surface ponding 
and/or having a deeper aggregate storage layer above the underdrain. This will allow for significant 
detention storage, which can be controlled via inclusion of an outlet structure at the downstream end 
of the underdrain.  

Recommended Siting Criteria 

Siting Criteria Intent/Rationale 

□ 

Placement observes geotechnical 
recommendations regarding potential hazards 
(e.g., slope stability, landslides, liquefaction 
zones) and setbacks (e.g., slopes, foundations, 
utilities). 

Must not negatively impact existing site 
geotechnical concerns. 

□ 

An impermeable liner or other hydraulic 
restriction layer is included if site constraints 
indicate that infiltration or lateral flows should 
not be allowed. 

Lining prevents storm water from 
impacting groundwater and/or sensitive 
environmental or geotechnical features. 
Incidental infiltration, when allowable, 
can aid in pollutant removal and 
groundwater recharge. 

□ 
Contributing tributary area shall be ≤ 5 acres (≤ 
1 acre preferred). 

Bigger BMPs require additional design 
features for proper performance. 
Contributing tributary area greater than 5 
acres may be allowed at the discretion of 
the City Engineer if the following 
conditions are met: 1) incorporate design 
features (e.g. flow spreaders) to 
minimizing short circuiting of flows in the 
BMP and 2) incorporate additional design 
features requested by the City Engineer for 
proper performance of the regional BMP. 

□ Finish grade of the facility is ≤ 2%. Flatter surfaces reduce erosion and 
channelization within the facility. 
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Example Schematic Design – Plan and Section View 

 

Figure E.18-1 : Typical Plan and Section View of a Biofiltration BMP 
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Recommended BMP Component Dimensions 

BMP Component Dimension Intent/Rationale 

Freeboard ≥ 2 inches 
Freeboard provides room for head over overflow 
structures and minimizes risk of uncontrolled surface 
discharge. 

Surface Ponding 
≥ 6 and ≤ 12 

inches 

The minimum ponding depth is required so that the 
runoff is uniformly spread throughout the basin 
(minimizes the likelihood of short circuiting). Deep 
surface ponding raises safety concerns. 
 
When the BMP is adjoining walkways the minimum 
surface ponding depth can be reduced to 4 inches. 
 
Surface ponding depth greater than 12 inches (for 
additional pollutant control or surface outlet structures 
or flow-control orifices) may be allowed at the 
discretion of the City Engineer if the following 
conditions are met: 1) surface ponding depth drawdown 
time is less than 24 hours; and 2) safety issues and 
fencing requirements are considered (typically ponding 
greater than 18” will require a fence) and 3) potential 
for elevated clogging risk is evaluated (Worksheet 
B.5.4). 

Ponding Area Side 
Slopes 

3H:1V or 
shallower 

Gentler side slopes are safer, less prone to erosion, able 
to establish vegetation more quickly and easier to 
maintain. 

Mulch ≥ 3 inches  Mulch will suppress weeds and maintain moisture for 
plant growth. 

Media Layer ≥ 18 inches  

A deep media layer provides additional filtration and 
supports plants with deeper roots. Where the minimum 
depth of 18 inches is used, only shallow-rooted species 
shall be planted. A minimum 24-inch media layer shall 
typically be required to support vegetation, with a 
minimum 36-inch media layer depth required for trees. 

Filter Course 6 inches 

To reduce clogging potential, a two-layer filter course 
(aka choking stone system) is used consisting of one 3” 
layer of clean and washed ASTM 33 Fine Aggregate Sand 
overlying a 3” layer of ASTM No 8 Stone (Appendix F.4). 
This specification has been developed to maintain 
permeability while limiting the migration of media 
material into the stone reservoir and underdrain 
system. 

Underdrain Diameter ≥ 8 inches 
Minimum diameter required for maintenance by City 
crews. For privately maintained BMPs, a minimum 
underdrain diameter of 6 inches is allowed. 

Cleanout Diameter ≥ 8 inches 
Facilitates simpler cleaning, when needed. For privately 
maintained BMPs, cleanout diameter of 6 inches is 
allowed. 

Deviations to the recommended BMP component dimensions may be approved at the discretion of 
the City Engineer if it is determined to be appropriate. 

  



Appendix E: BMP Design Fact Sheets 

 
E-83 The City of San Diego | Storm Water Standards | October 2018 Edition 

Part 1: BMP Design Manual 
 

Design Criteria and Considerations 

Bioretention with underdrain must meet the following design criteria. Deviations from the below 
criteria may be approved at the discretion of the City Engineer if it is determined to be appropriate: 

Design Criteria Intent/Rationale 

Surface Ponding 

□ 
Surface ponding is limited to a 24-hour 
drawdown time.  

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

Vegetation 

□ 
Plantings are suitable for the climate and 
expected ponding depth. A plant list to aid in 
selection can be found in Appendix E.26. 

Plants suited to the climate and ponding 
depth are more likely to survive. 

□ 
An irrigation system with a connection to water 
supply should be provided as needed. 

Seasonal irrigation might be needed to 
keep plants healthy. 

Mulch 

□ 
A minimum of 3 inches of well-aged, shredded 
hardwood mulch that has been stockpiled or 
stored for at least 12 months is provided. 

Mulch will suppress weeds and maintain 
moisture for plant growth. Aging mulch 
kills pathogens and weed seeds and allows 
the beneficial microbes to multiply. 

Media Layer 

□ 

Media maintains a minimum filtration rate of 5 
in/hr. over lifetime of facility. Additional Criteria 
for media hydraulic conductivity described in the 
bioretention soil media model specification 
(Appendix F.3) 

A filtration rate of at least 5 inches per 
hour allows soil to drain between events. 
The initial rate should be higher than long 
term target rate to account for clogging 
over time. However an excessively high 
initial rate can have a negative impact on 
treatment performance, therefore an 
upper limit is needed. 
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Design Criteria Intent/Rationale 

□ 

Media shall be a minimum 18 inches deep for 
filtration purposes, with a minimum 24-inch 
media layer depth typically required to support 
vegetation and a minimum 36-inch media layer 
depth required for trees. Media shall meet the 
following specifications.  
Model bioretention soil media specification 
provided in Appendix F.3 or 
County of San Diego Low Impact Development 
Handbook: Appendix G - Bioretention Soil 
Specification (June 2014, unless superseded by 
more recent edition). 
 
Alternatively, for proprietary designs and 
custom media mixes not meeting the media 
specifications, the media meets the pollutant 
treatment performance criteria in Section F.1. 

A deep media layer provides additional 
filtration and supports plants with deeper 
roots. 
 
Standard specifications shall be followed. 
 
For non-standard or proprietary designs, 
compliance with Appendix F.1 ensures that 
adequate treatment performance will be 
provided. 

□ 

Media surface area is 3% of contributing area 
times adjusted runoff factor or greater. Unless 
demonstrated that the BMP surface area can be 
smaller than 3%. 

Greater surface area to tributary area 
ratios: a) maximizes volume retention as 
required by the MS4 Permit and b) 
decrease loading rates per square foot and 
therefore increase longevity. 
Adjusted runoff factor is to account for site 
design BMPs implemented upstream of the 
BMP (such as rain barrels, impervious area 
dispersion, etc.). Refer to Appendix B.2 
guidance. 
Refer to Appendix B.5 for guidance to 
support use of smaller than 3% footprint.. 

□ 

Where receiving waters are impaired or have a 
TMDL for nutrients, the system is designed with 
nutrient sensitive media design (see fact sheet 
BF-2). 

Potential for pollutant export is partly a 
function of media composition; media 
design must minimize potential for export 
of nutrients, particularly where receiving 
waters are impaired for nutrients. 

Filter Course Layer 

□ 
A filter course is used to prevent migration of 
fines through layers of the facility. Filter fabric is 
not used.  

Migration of media can cause clogging of 
the aggregate storage layer void spaces or 
subgrade and can result in poor water 
quality performance for turbidity and 
suspended solids. Filter fabric is more 
likely to clog.  

□ Filter course is washed and free of fines. 
Washing aggregate will help eliminate 
fines that could clog the facility and 
impede infiltration. 

□ 

To reduce clogging potential, a two-layer filter 
course (aka choking stone system) is used 
consisting of one 3” layer of clean and washed 
ASTM 33 Fine Aggregate Sand overlying a 3” 
layer of ASTM No 8 Stone (Appendix F.4). 

This specification has been developed to 
maintain permeability while limiting the 
migration of media material into the stone 
reservoir and underdrain system. 
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Design Criteria Intent/Rationale 

Aggregate Storage Layer  

□ 
ASTM #57 open graded stone is used for the 
storage layer and a two layer filter course 
(detailed above) is used above this layer 

This layer provides additional storage 
capacity. ASTM #8 stone provides an 
acceptable choking/bridging interface with 
the particles in ASTM #57 stone. 

□ 

The depth of aggregate provided (12-inch 
typical) and storage layer configuration is 
adequate for providing conveyance for 
underdrain flows to the outlet structure. 

Proper storage layer configuration and 
underdrain placement will minimize 
facility drawdown time. 

Inflow, Underdrain, and Outflow Structures  

□ Inflow, underdrains and outflow structures are 
accessible for inspection and maintenance. 

Maintenance will prevent clogging and 
ensure proper operation of the flow control 
structures.  

□ 
Inflow velocities are limited to 3 ft./s or less or 
use energy dissipation methods. (e.g., riprap, 
level spreader) for concentrated inflows. 

High inflow velocities can cause erosion, 
scour and/or channeling. 

□ 
Curb cut inlets are at least 18 inches wide, have a 
4-6 inch reveal (drop) and an apron and energy 
dissipation as needed.  

Inlets must not restrict flow and apron 
prevents blockage from vegetation as it 
grows in. Energy dissipation prevents 
erosion. 

□ 
Underdrain outlet elevation should be a 
minimum of 3 inches above the bottom elevation 
of the aggregate storage layer. 

A minimal separation from subgrade or the 
liner lessens the risk of fines entering the 
underdrain and can improve hydraulic 
performance by allowing perforations to 
remain unblocked. 

□ Minimum underdrain diameter is 8 inches. 

Minimum diameter required for 
maintenance by City crews. For privately 
maintained BMPs, a minimum underdrain 
diameter of 6 inches is allowed. 

□ 

Underdrains are made of slotted, PVC pipe 
conforming to ASTM D 3034 or equivalent or 
corrugated, HDPE pipe conforming to AASHTO 
252M or equivalent. 

Slotted underdrains provide greater intake 
capacity, clog resistant drainage, and 
reduced entrance velocity into the pipe, 
thereby reducing the chances of solids 
migration. 

□ 
An underdrain cleanout with a minimum 8-inch 
diameter and lockable cap is placed every 50 feet 
as required based on underdrain length. 

Properly spaced cleanouts will facilitate 
underdrain maintenance. For privately 
maintained BMPs, cleanout diameter of 6 
inches is allowed. 

□ 

Overflow is safely conveyed to a downstream 
storm drain system or discharge point Size 
overflow structure to pass 100-year peak flow for 
on-line infiltration basins and water quality 
peak flow for off-line basins. 

Planning for overflow lessens the risk of 
property damage due to flooding. 

Conceptual Design and Sizing Approach for Storm Water Pollutant Control Only 
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To design bioretention with underdrain for storm water pollutant control only (no flow control 
required), the following steps should be taken: 

1. Verify that siting and design criteria have been met, including placement requirements, 
contributing tributary area, maximum side and finish grade slopes, and the recommended 
media surface area tributary ratio. 

2. Calculate the DCV per Appendix B based on expected site design runoff for tributary areas. 
3. Use the sizing worksheet presented in Appendix B.5 to size biofiltration BMPs. 

Conceptual Design and Sizing Approach when Storm Water Flow Control is Applicable 

Control of flow rates and/or durations will typically require significant surface ponding and/or 
aggregate storage volumes, and therefore the following steps should be taken prior to determination 
of storm water pollutant control design. Pre-development and allowable post-project flow rates and 
durations should be determined as discussed in Chapter 6 of the manual. 

1. Verify that siting and design criteria have been met, including placement requirements, 
contributing tributary area, maximum side and finish grade slopes, and the recommended 
media surface area tributary ratio. 

2. Iteratively determine the facility footprint area, surface ponding and/or aggregate storage 
layer depth required to provide detention storage to reduce flow rates and durations to 
allowable limits. Flow rates and durations can be controlled from detention storage by altering 
outlet structure orifice size(s) and/or water control levels. Multi-level orifices can be used 
within an outlet structure to control the full range of flows.  

3. If biofiltration with underdrain cannot fully provide the flow rate and duration control required 
by this manual, an upstream or downstream structure with significant storage volume such 
as an underground vault can be used to provide remaining controls. 

4. After biofiltration with underdrain has been designed to meet flow control requirements, 
calculations must be completed to verify if storm water pollutant control requirements to treat 
the DCV have been met. 
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E.19 BF-2 Nutrient Sensitive Media Design 
Some studies of bioretention with underdrains have observed export of nutrients, particularly 
inorganic nitrogen (nitrate and nitrite) and dissolved phosphorus. This has been observed to be a 
short-lived phenomenon in some studies or a long term issue in some studies. The composition of 
the soil media, including the chemistry of individual elements is believed to be an important factor in 
the potential for nutrient export. Organic amendments, often compost, have been identified as the 
most likely source of nutrient export. The quality and stability of organic amendments can vary widely.   

The biofiltration media specifications contained in Appendix F.3 and the County of San Diego Low 
Impact Development Handbook: Appendix G -Bioretention Soil Specification (June 2014, unless 
superseded by more recent edition) were developed with consideration of the potential for nutrient 
export. These specifications include criteria for individual component characteristics and quality in 
order to control the overall quality of the blended mixes.  

The City and County specifications noted above were developed for general purposes to meet 
permeability and treatment goals. In cases where the BMP discharges to receiving waters with 
nutrient impairments or nutrient TMDLs, the biofiltration media should be designed with the specific 
goal of minimizing the potential for export of nutrients from the media. Therefore, in addition to 
adhering to the City or County media specifications, the following guidelines should be followed: 

1. Select plant palette to minimize plant nutrient needs 
A landscape architect or agronomist should be consulted to select a plant palette that 
minimizes nutrient needs. Utilizing plants with low nutrient needs results in less need to enrich 
the biofiltration soil mix. If nutrient quantity is then tailored to plants with lower nutrient 
needs, these plants will generally have less competition from weeds, which typically need 
higher nutrient content. The following practices are recommended to minimize nutrient needs 
of the plant palette: 

o Utilize native, drought-tolerant plants and grasses where possible. Native plants 
generally have a broader tolerance for nutrient content, and can be longer lived in 
leaner/lower nutrient soils.  

o Start plants from smaller starts or seed. Younger plants are generally more tolerant 
of lower nutrient levels and tend to help develop soil structure as they grow. Given the 
lower cost of smaller plants, the project should be able to accept a plant mortality rate 
that is somewhat higher than starting from larger plants and providing high organic 
content. 

2. Minimize excess nutrients in media mix  
Once the low-nutrient plant palette is established (item 1), the landscape architect and/or 
agronomist should be consulted to assist in the design of a biofiltration media to balance the 
interests of plant establishment, water retention capacity (irrigation demand), and the 
potential for nutrient export. The following guidelines should be followed: 

o The mix should not exceed the nutrient needs of plants. In conventional landscape 
design, the nutrient needs of plants are often exceeded intentionally in order to 
provide a factor of safety for plant survival. This practice must be avoided in 
biofiltration media as excess nutrients will increase the chance of export. The mix 
designer should keep in mind that nutrients can be added later (through mulching, 
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tilling of amendments into the surface), but it is not possible to remove nutrients, once 
added.  

o The actual nutrient content and organic content of the selected organic 
amendment source should be determined when specifying mix proportions. 
Nutrient content (i.e., C:N ratio; plant extractable nutrients) and organic content (i.e, 
% organic material) are relatively inexpensive to measure via standard agronomic 
methods and can provide important information about mix design. If mix design relies 
on approximate assumption about nutrient/organic content and this is not confirmed 
with testing (or the results of prior representative testing), it is possible that the mix 
could contain much more nutrient than intended.  

o Nutrients are better retained in soils with higher cation exchange capacity.  
Cation exchange capacity can be increased through selection of organic material with 
naturally high cation exchange capacity, such as peat or coconut coir pith, and/or 
selection of inorganic material with high cation exchange capacity such as some sands 
or engineered minerals (e.g., low P-index sands, zeolites, rhyolites, etc). Including 
higher cation exchange capacity materials would tend to reduce the net export of 
nutrients. Natural silty materials also provide cation exchange capacity; however 
potential impacts to permeability need to be considered. 

o Focus on soil structure as well as nutrient content. Soil structure is loosely defined 
as the ability of the soil to conduct and store water and nutrients as well as the degree 
of aeration of the soil. Soil structure can be more important than nutrient content in 
plant survival and biologic health of the system. If a good soil structure can be created 
with very low amounts of organic amendment, plants survivability should still be 
provided. While soil structure generally develops with time, biofiltration media can be 
designed to promote earlier development of soil structure. Soil structure is enhanced 
by the use of amendments with high humus content (as found in well-aged organic 
material). In addition, soil structure can be enhanced through the use of organic 
material with a distribution of particle sizes (i.e., a more heterogeneous mix).  

o Consider alternatives to compost. Compost, by nature, is a material that is 
continually evolving and decaying. It can be challenging to determine whether tests 
previously done on a given compost stock are still representative. It can also be 
challenging to determine how the properties of the compost will change once placed 
in the media bed. More stable materials such as aged coco coir pith, peat, biochar, 
shredded bark, and/or other amendments should be considered.  

With these considerations, it is anticipated that less than 10 percent organic amendment by 
volume could be used, while still balancing plant survivability and water retention. If compost 
is used, designers should strongly consider utilizing less than 10 percent by volume. 

3. Design with partial retention and/or internal water storage 
An internal water storage zone, as described in Fact Sheet PR-1 is believed to improve 
retention of nutrients. For lined systems, an internal water storage zone worked by providing 
a zone that fluctuates between aerobic and anaerobic conditions, resulting in 
nitrification/denitrification.  In soils that will allow infiltration, a partial retention design (PR-1) 
allows significant volume reduction and can also promote nitrification/denitrification.  

Acknowledgment: This fact sheet has been adapted from the Orange County Technical Guidance 
Document (May 2011). It was originally developed based on input from: Deborah Deets, City of Los 
Angeles Bureau of Sanitation, Drew Ready, Center for Watershed Health, Rick Fisher, ASLA, City of Los 
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Angeles Bureau of Engineering, Dr. Garn Wallace, Wallace Laboratories, Glen Dake, GDML, and Jason 
Schmidt, Tree People. The guidance provided herein does not reflect the individual opinions of any 
individual listed above and should not be cited or otherwise attributed to those listed.  
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E.20 BF-3 Proprietary Biofiltration Systems 
The purpose of this fact sheet is to help explain the potential role of proprietary BMPs in meeting 
biofiltration requirements, when full retention of the DCV is not feasible. The fact sheet does not 
describe design criteria like the other fact sheets in this appendix because this information varies by 
BMP product model.  

Criteria for Use of a Proprietary BMP as a Biofiltration BMP 

A proprietary BMP may be acceptable as a “biofiltration BMP” under the following conditions: 

1. The BMP meets the minimum design criteria listed in Appendix F, including the selection 
criteria and pollutant treatment performance standard in Appendix F.1;  

2. The BMP meets the performance standard for compact BMPs in Table B.5-1 in Appendix B.5; 
3. The BMP is designed and maintained in a manner consistent with its performance 

certifications (See explanation in Appendix F.2); and 
4. The BMP is acceptable at the discretion of the City Engineer. In determining the acceptability 

of a BMP, the City Engineer should consider, as applicable, (a) the data submitted; (b) 
representativeness of the data submitted; (c) consistency of the BMP performance claims with 
pollutant control objectives; certainty of the BMP performance claims; (d) for projects within 
the public right of way and/or public projects: 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; and (e) other relevant factors. If a proposed BMP is not 
accepted by the City Engineer, a written explanation/reason will be provided to the applicant. 

Guidance for Sizing a Proprietary BMP as a Biofiltration BMP 

Proprietary biofiltration BMPs must meet the same sizing guidance as non-proprietary BMPs. Sizing 
is typically based on capturing and treating 1.50 times the DCV not reliably retained. Guidance for 
sizing biofiltration BMPs to comply with requirements of this manual is provided in Appendix B.5 and 
Appendix F.2. 
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Attachment 2
Backup for PDP Hydromodification 

Control Measures 
This is the cover sheet for Attachment 2. 

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

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

Project Name: Fenton Parkway Bridge

✔



Indicate which Items are Included: 
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N/A HYDROMODFICIATION NOT REQUIRED



Attachment 3 
Structural BMP Maintenance 

Information 
This is the cover sheet for Attachment 3. 

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

Project Name: Fenton Parkway Bridge



Attachment 
Sequence 

Contents Checklist 

Attachment 3 
Maintenance Agreement (Form 
DS-3247) (when applicable) 

Included 

Not applicable 

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

Project Name:

Indicate which Items are Included: 

Fenton Parkway Bridge
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ATTACHMENT 3A

MAINTENANCE AGREEMENT



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: Fenton Parkway Bridge

✔

✔

✔

✔

✔

✔

WILL BE PROVIDED IN FINAL ENGINEERING



ATTACHMENT 3B

STRUCTURAL BMP MAINTENANCE
THRESHOLDS AND ACTIONS

WILL BE PROVIDED IN FINAL ENGINEERING



General Maintenance Information 

Maintenance of Structural BMP Basins (Biofiltration, Partial Infiltration, Infiltration): 

Inspection. Perform inspections monthly of the basins for sediment/trash accumulation, inlet and outlet 

structures, vegetation health, basin erosion, and standing water in basins.  

INSPECTION 

ITEMS 

TYPICAL 

MAINTENANCE 

INDICATOR(S) 

MAINTENANCE ACTIONS 

Trash and Debris 
Trash and debris 

accumulation in area. 
Remove and dispose of properly. 

Sedimentation 

Accumulation of 

sediment. (Overflow 

inlets should be at 

least 6-inches above 

bottom of basin.) 

Remove and properly dispose of accumulated materials, 

without damage to the vegetation. Maintain integrity of 

side slopes. Do not drive heavy equipment on bottom of 

basins. Use ramps for staging equipment. 

Vegetation 

Poor vegetation 

establishment 

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

plans. Maintain vegetation health. 

Overgrown vegetation Mow or trim as appropriate. 

Presence of weeds Remove weeds.  

Erosion 

Erosion due to 

concentrated 

irrigation flow or 

storm water flow. 

Inspect soil and repair/re-seed/re-plant eroded areas 

after big storm events or as needed. Repair energy 

dissipation (riprap or splashblock). 

Inlet and Outlet 

Structures 
Check for clogging.  

Clear obstructions. Inspect underdrain via cleanout(s) 

and outlet structure. Remove removable orifice place on 

downstream end of underdrain and cleanout underdrain 

and replace orifice plate.  

Standing Water 

(beyond 96 hours 

after a rain 

event) 

Inspect perforated 

underdrain pipe using 

cleanout riser and 

inspect downstream 

connection.  

Make appropriate corrective measures such as adjusting 

irrigation system, removing obstructions of debris or 

invasive vegetation, unclogging perforated underdrain, 

loosening or replacing top soil to allow for better 

infiltration, or minor re-grading for proper drainage. If 

the issue is not corrected by restoring the BMP to the 

original plan and grade, the City Engineer shall be 

contacted prior to any additional repairs or 

reconstruction.  
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Inspection Guidelines for  
Modular Wetland System - Linear 

 
 

Inspection Summary 
 

o Inspect Pre-Treatment, Biofiltration and Discharge Chambers – average inspection interval is 6 to 

12 months. 

 (15 minute average inspection time). 
 

o NOTE: Pollutant loading varies greatly from site to site and no two sites are the same. Therefore, 

the first year requires inspection monthly during the wet season and every other month during the 

dry season in order to observe and record the amount of pollutant loading the system is receiving.  

 

System Diagram 

 

 

 

 

 

 

 





 












 

Access to separation chamber 
and pre-filter cartridges 

1   Pre-treatment Chamber 

2   Biofiltration Chamber 

3   Discharge Chamber 
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Inspection Overview  
 

As with all stormwater BMPs inspection and maintenance on the MWS Linear is necessary. 

Stormwater regulations require that all BMPs be inspected and maintained to ensure they are 

operating as designed to allow for effective pollutant removal and provide protection to receiving water 

bodies. It is recommended that inspections be performed multiple times during the first year to assess 

the site specific loading conditions. This is recommended because pollutant loading and pollutant 

characteristics can vary greatly from site to site. Variables such as nearby soil erosion or construction 

sites, winter sanding on roads, amount of daily traffic and land use can increase pollutant loading on 

the system. The first year of inspections can be used to set inspection and maintenance intervals for 

subsequent years to ensure appropriate maintenance is provided. Without appropriate maintenance a 

BMP will exceed its storage capacity which can negatively affect its continued performance in 

removing and retaining captured pollutants. 

 

Inspection Equipment 
 

Following is a list of equipment to allow for simple and effective inspection of the MWS Linear: 

 Modular Wetland Inspection Form  

 Flashlight 

 Manhole hook or appropriate tools to remove access hatches and covers 

 Appropriate traffic control signage and procedures 

 Measuring pole and/or tape measure.  

 Protective clothing and eye protection.  

 7/16” open or closed ended wrench. 

 Large permanent black marker (initial inspections only – first year) 

 Note: entering a confined space requires appropriate safety and certification. It is generally not 

required for routine inspections of the system.  
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Inspection Steps   
 

The core to any successful stormwater BMP maintenance program is routine inspections. The 

inspection steps required on the MWS Linear are quick and easy. As mentioned above the first year 

should be seen as the maintenance interval establishment phase. During the first year more frequent 

inspections should occur in order to gather loading data and maintenance requirements for that 

specific site. This information can be used to establish a base for long term inspection and 

maintenance interval requirements.  

 

The MWS Linear can be inspected though visual observation without entry into the system. All 

necessary pre-inspection steps must be carried out before inspection occurs, especially traffic control 

and other safety measures to protect the inspector and near-by pedestrians from any dangers 

associated with an open access hatch or manhole. Once these access covers have been safely 

opened the inspection process can proceed: 

 

 Prepare the inspection form by writing in the necessary information including project name, 

location, date & time, unit number and other info (see inspection form).  

 Observe the inside of the system through the access hatches. If minimal light is available and 

vision into the unit is impaired utilize a flashlight to see inside the system and all of its 

chambers.  

 Look for any out of the ordinary obstructions in the inflow pipe, pre-treatment chamber, 

biofiltration chamber, discharge chamber or outflow pipe. Write down any observations on the 

inspection form.  

 Through observation and/or digital photographs estimate the amount of trash, debris and 

sediment accumulated in the pre-treatment chamber. Utilizing a tape measure or measuring 

stick estimate the amount of trash, debris and sediment in this chamber. Record this depth on 

the inspection form.  

 

 

 



 

www.modularwetlands.com 

 

 

 

 

 Through visual observation inspect the condition of the pre-filter cartridges. Look for excessive 

build-up of sediments on the cartridges, any build-up on the top of the cartridges, or clogging 

of the holes. Record this information on the inspection form. The pre-filter cartridges can 

further be inspected by removing the cartridge tops and assessing the color of the 

BioMediaGREEN filter cubes (requires entry into pre-treatment chamber – see notes above 

regarding confined space entry). Record the color of the material. New material is a light green 

in color. As the media becomes clogged it will turn darker in color, eventually becoming dark 

brown or black. Using the below color indicator record the percentage of media exhausted.  

 
 

 The biofiltration chamber is generally maintenance free due to the system’s advanced pre-

treatment chamber. For units which have open planters with vegetation it is recommended that 

the vegetation be inspected. Look for any plants that are dead or showing signs of disease or 

other negative stressors. Record the general health of the plants on the inspection and 

indicate through visual observation or digital photographs if trimming of the vegetation is 

needed.  

 The discharge chamber houses the orifice control structure, drain down filter and is connected 

to the outflow pipe. It is important to check to ensure the orifice is in proper operating 

conditions and free of any obstructions. It is also important to assess the condition of the drain 

down filter media which utilizes a block form of the BioMediaGREEN. Assess in the same 

manner as the cubes in the Pre-Filter Cartridge as mentioned above. Generally, the discharge 

chamber will be clean and free of debris. Inspect the water marks on the side walls. If possible, 

inspect the discharge chamber during a rain event to assess the amount of flow leaving the 

system while it is at 100% capacity (pre-treatment chamber water level at peak HGL). The 

water level of the flowing water should be compared to the watermark level on the side walls 

which is an indicator of the highest discharge rate the system achieved when initially installed. 

Record on the form is there is any difference in level from watermark in inches.  
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 NOTE: During the first few storms the water level in the outflow chamber should be observed 

and a 6” long horizontal watermark line drawn (using a large permanent marker) at the water 

level in the discharge chamber while the system is operating at 100% capacity. The diagram 

below illustrates where a line should be drawn. This line is a reference point for future 

inspections of the system: 

 

 

















 

 

 Water level in the discharge chamber is a function of flow rate and pipe size. Observation of 

water level during the first few months of operation can be used as a benchmark level for 

future inspections. The initial mark and all future observations shall be made when system is 

at 100% capacity (water level at maximum level in pre-treatment chamber). If future water 

levels are below this mark when system is at 100% capacity this is an indicator that 

maintenance to the pre-filter cartridges may be needed.  

 Finalize inspection report for analysis by the maintenance manager to determine if 

maintenance is required.  

 
 
 

 


 


Using a permanent marker draw a 6 inch long horizontal line, as shown, at the 
higher water level in the MWS Linear discharge chamber.  
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Maintenance Indicators  
 

Based upon observations made during inspection, maintenance of the system may be required based 

on the following indicators:  

 

 Missing or damaged internal components or cartridges.  

 Obstructions in the system or its inlet or outlet.  

 Excessive accumulation of floatables in the pre-treatment chamber in which the length and 

width of the chamber is fully impacted more than 18”.  

 

 

 

 

 

 

 

 

 

 Excessive accumulation of sediment in the pre-treatment chamber of more than 6” in depth.  
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 Excessive accumulation of sediment on the BioMediaGREEN media housed within the pre-

filter cartridges. The following chart shows photos of the condition of the BioMediaGREEN 

contained within the pre-filter cartridges.  When media is more than 85% clogged replacement 

is required. 

 



 
 
 
 
 
 

 
 

 
 
 
 

 Excessive accumulation of sediment on the BioMediaGREEN media housed within the drain 

down filter. The following photos show of the condition of the BioMediaGREEN contained 

within the drain down filter.  When media is more than 85% clogged replacement is required. 
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 Overgrown vegetation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Water level in discharge chamber during 100% operating capacity (pre-treatment chamber 

water level at max height) is lower than the watermark by 20%.  
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Inspection Notes 

 
1. Following maintenance and/or inspection, it is recommended the maintenance operator 

prepare a maintenance/inspection record.  The record should include any maintenance 

activities performed, amount and description of debris collected, and condition of the 

system and its various filter mechanisms.  

 

2. The owner should keep maintenance/inspection record(s) for a minimum of five years from 

the date of maintenance.  These records should be made available to the governing 

municipality for inspection upon request at any time. 

 

3. Transport all debris, trash, organics and sediments to approved facility for disposal in 

accordance with local and state requirements. 

 

4. Entry into chambers may require confined space training based on state and local 

regulations.  

 

5. No fertilizer shall be used in the Biofiltration Chamber.  

 

6. Irrigation should be provided as recommended by manufacturer and/or landscape 

architect. Amount of irrigation required is dependent on plant species. Some plants may 

not require irrigation after initial establishment. 
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Maintenance Guidelines for  

Modular Wetland System - Linear 
 
 

Maintenance Summary 
 

o Remove Sediment from Pre-Treatment Chamber – average maintenance interval is 12 to 24 

months.  

 (10 minute average service time).  

o Replace Pre-Filter Cartridge Media – average maintenance interval 12 to 24 months. 

  (10-15 minute per cartridge average service time). 

o Trim Vegetation – average maintenance interval is 6 to 12 months. 

  (Service time varies).  

 

System Diagram 

 

 

 

 

 

 




















 

Access to separation chamber 
and pre-filter cartridge 

1   Pre-treatment Chamber 

2   Biofiltration Chamber 

3   Discharge Chamber 
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Maintenance Overview  
 

The time has come to maintain your Modular Wetland System Linear (MWS Linear). To ensure 

successful and efficient maintenance on the system we recommend the following. The MWS Linear 

can be maintained by removing the access hatches over the systems various chambers.  All 

necessary pre-maintenance steps must be carried out before maintenance occurs, especially traffic 

control and other safety measures to protect the inspector and near-by pedestrians from any dangers 

associated with an open access hatch or manhole. Once traffic control has been set up per local and 

state regulations and access covers have been safely opened the maintenance process can begin. It 

should be noted that some maintenance activities require confined space entry. All confined space 

requirements must be strictly followed before entry into the system. In addition the following is 

recommended:  

 

 Prepare the maintenance form by writing in the necessary information including project name, 

location, date & time, unit number and other info (see maintenance form).  

 Set up all appropriate safety and cleaning equipment.  

 Ensure traffic control is set up and properly positioned.  

 Prepare a pre-checks (OSHA, safety, confined space entry) are performed.  

 

Maintenance Equipment 
 

Following is a list of equipment required for maintenance of the MWS Linear: 

 Modular Wetland Maintenance Form  

 Manhole hook or appropriate tools to access hatches and covers 

 Protective clothing, flashlight and eye protection.  

 7/16” open or closed ended wrench. 

 Vacuum assisted truck with pressure washer. 

 Replacement BioMediaGREEN for Pre-Filter Cartridges if required (order from manufacturer). 
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Maintenance Steps   

 
1. Pre-treatment Chamber (bottom of chamber) 

 

A. Remove access hatch or manhole cover over pre-treatment chamber and position vacuum 

truck accordingly. 

B. With a pressure washer spray down pollutants accumulated on walls and pre-filter 

cartridges.  

C. Vacuum out Pre-Treatment Chamber and remove all accumulated pollutants including 

trash, debris and sediments. Be sure to vacuum the floor until pervious pavers are visible 

and clean.  

D. If Pre-Filter Cartridges require media replacement move onto step 2. If not, replace access 

hatch or manhole cover. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Removal of access hatch to gain access below. Insertion of vacuum hose into separation chamber. 

Removal of trash, sediment and debris.  Fully cleaned separation chamber. 
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2. Pre-Filter Cartridges (attached to wall of pre-treatment chamber) 

 

A. After finishing step 1 enter pre-treatment chamber. 

B. Unscrew the two bolts holding the lid on each cartridge filter and remove lid. 

 

 

 

 

 

 

 

 

 

 

 

 

C. Place the vacuum hose over each individual media filter to suck out filter media.  

 

 

 

 

 

 

 

 

 

 

 

D. Once filter media has been sucked use a pressure washer to spray down inside of the 

cartridge and it’s containing media cages. Remove cleaned media cages and place to the 

side. Once removed the vacuum hose can be inserted into the cartridge to vacuum out any 

remaining material near the bottom of the cartridge.  

Pre-filter cartridges with tops on.   

Inside cartridges showing media filters ready for 

replacement.  

Vacuuming out of media filters.   
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E. Reinstall media cages and fill with new media from manufacturer or outside supplier. 

Manufacturer will provide specification of media and sources to purchase. Utilize the 

manufacture provided refilling trey and place on top of cartridge. Fill trey with new bulk 

media and shake down into place. Using your hands slightly compact media into each filter 

cage. Once cages are full removed refilling trey and replace cartridge top ensuring bolts 

are properly tightened.  

 

 

 

 

 

 

 

  

 

F. Exit pre-treatment chamber. Replace access hatch or manhole cover.  

 
 

3. Biofiltration Chamber (middle vegetated chamber) 

 

A. In general, the biofiltration chamber is maintenance free with the exception of maintaining 

the vegetation. Using standard gardening tools properly trim back the vegetation to healthy 

levels. The MWS Linear utilizes vegetation similar to surrounding landscape areas 

therefore trim vegetation to match surrounding vegetation. If any plants have died replace 

plants with new ones:  

 
 
 
 
 
 
 
 
 

Refilling trey for media replacement. Refilling trey on cartridge with bulk 

media. 
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4. Discharge Chamber (contains drain down cartridge & connected to pipe) 

 

A. Remove access hatch or manhole cover over discharge chamber. 

B. Enter chamber to gain access to the drain down filter. Unlock the locking mechanism and 

left up drain down filter housing to remove used BioMediaGREEN filter block as shown 

below:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C. Insert new BioMediaGREEN filter block and lock drain down filter housing back in place. 

Replace access hatch or manhole cover over discharge chamber.  
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Inspection Notes 

 
1. Following maintenance and/or inspection, it is recommended the maintenance operator 

prepare a maintenance/inspection record.  The record should include any maintenance 

activities performed, amount and description of debris collected, and condition of the 

system and its various filter mechanisms.  

 

2. The owner should keep maintenance/inspection record(s) for a minimum of five years from 

the date of maintenance.  These records should be made available to the governing 

municipality for inspection upon request at any time. 

 

3. Transport all debris, trash, organics and sediments to approved facility for disposal in 

accordance with local and state requirements. 

 

4. Entry into chambers may require confined space training based on state and local 

regulations.  

 

5. No fertilizer shall be used in the Biofiltration Chamber.  

 

6. Irrigation should be provided as recommended by manufacturer and/or landscape 

architect. Amount of irrigation required is dependent on plant species. Some plants may 

not require irrigation after initial establishment. 
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Inspection Form 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
P. 760.433-7640 
F. 760-433-3176 

E. Info@modularwetlands.com 
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Maintenance Report 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 

P. 760.433-7640 

F. 760-433-3176 

E. Info@modularwetlands.com 
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Attachment 4 
Copy of Plan Sheets Showing 

Permanent Storm Water BMPs 
This is the cover sheet for Attachment 4. 

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

Project Name: Fenton Parkway Bridge





 
 
 
 
 
 
 
 
 
 
 

 

 

  
   

     

     

     

    

     

        

     

       

    

    

         
 

 
     

 
 

 
 

 

   
 

 
 

 

   
  

 
     

       

       

        

       

       

       

        

        

       

       

       

         

        

        

         

        

        

       

         

                        

 
 

 
 
 

   
  

 
   
     

       
    


 
  

 
 

 

 

 

    
  

 

   
    

 

 
 

       
  

                    
    

      
  

  
  

  
  

  


 

    

 
   
 



 

   
 

 

  


 

 

   
 

   
  

   


 

  

 

  
 

 
 

 

     

 

 

 

   
    
 

 
 

  

 

 

 

 
     
    

 

   
  
  
  

  
   

          

  
   

 

  

 
 

 

 
 

 

 

 
 

 

  

 


 

 
 

 
 

 
 
 
  
 
 
 
 
 

 
 
 
 
 
 


 
 
 






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. 

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

Project Name: Fenton Parkway Bridge

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔
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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

Project Name: Fenton Parkway Bridge
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1. INTRODUCTION 

This preliminary drainage report has been prepared in support of the preliminary 30% design 

submittal for the Fenton Parkway Bridge development (the Project), which is located in the City 

of San Diego, California. The purpose of this report is to determine the hydrologic impact, if any, 

to the existing storm drain facilities or natural drainage, and to provide peak 100-year discharge 

values for the project. 

The drainage analysis presented herein reflects a preliminary 30% design level-of-effort, which 

includes peak 100-year storm event hydrologic analyses using preliminary grades.  Hydraulic 

analyses for inlets, pipe sizes and inverts, and HGL’s will be provided during final engineering.  

Therefore, the purpose of this report submittal is to acquire from the City of San Diego: 1) concept 

approval of the proposed storm drain layout, 2) approval of the methodology used in the evaluation 

of the project storm drain system hydrology, and 3) identification of critical path drainage issues 

that need to be addressed during final engineering. 

The Fenton Parkway Bridge Project is a bridge proposed to connect Fenton Parkway, which 

currently terminates north of the river channel, with Camino del Rio North, south of the river 

channel. The Fenton Parkway bridge (bridge) would span the San Diego River (river) in the 

Mission Valley community of the City of San Diego (City). The proposed bridge will be 

constructed on real property owned by the City of San Diego and upon the completion of 

construction, the City of San Diego will own, operate, and maintain the proposed bridge. 

The proposed bridge is located in the northeast portion of the Mission Valley Community, in the 

central portion of the City of San Diego metropolitan area.  

The vicinity map is shown in Figure 1.   
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Figure 1: Vicinity Map 

Treatment of onsite storm water of the buildings prior to discharging into the downstream systems 

will be facilitated by a single biofiltration basin and a modular wetland unit. For a detailed 

discussion of the project’s stormwater quality BMPs, refer to the Preliminary Stormwater Quality 

Management Plan (SWQMP) report. The final post-construction BMP design will be provided 

during final engineering. 

This project is subject to the Clean Water Act (CWA) Sections 401 and 404 since there will be 

filling of material into an existing riparian streambed which converges with the San Diego River.    

Drainage from an existing storm drain system along Fenton Parkway and Mission City Parkway 

discharge into this streambed. 
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The project’s storm drain system will discharge into the San Diego River. Refer to the FEMA Firm 

Panel in Appendix 1. FEMA shaded Zone AE and Zone X areas exist along the boundary of the 

project improvements.  

2. EXISTING AND PROPOSED DRAINAGE PATTERNS AND IMPROVEMENTS 

The following sections provide descriptions of the existing and proposed drainage patterns and 

improvements for the project.  

 

2.1 Existing Drainage Patterns 

There are two discharge locations for this project’s drainage which are an existing 8'x7' reinforced 

concrete box (RCB) which transitions into a 96" reinforced concrete pipe (RCP) on Fenton 

Parkway that outfalls at the riprap lined streambed. On the the Mission City Parkway side of the 

San Diego River, the main line is a 54" RCP  storm drain that outfall directly into the river. 

Runon from Fenton Parkway is as follows: 

Within Fenton Parkway, there are two storm drain laterals that connect to the RCB, an 18" RCP 

and a 36" RCP.  Each lateral conveys drainage from a Type A-1 sag inlet. Both laterals have 

drainage connections that connect to the back of the inlets. In addition to the street drainage, the 

18" RCP lateral conveys drainage from the Del Rio apartment complex and the 36" RCP conveys 

drainage from the Mission Valley Library and the IKEA loading dock entryway (Northside Drive). 

Furthermore, two modular wetland units collect runon at the intersection of River Park Road and 

half of Fenton Parkway which connect to the existing 96” RCP storm drain. Fenton Parkway is a 

crowned road, thus, at the intersection, the other half of the road drains down River Park Road to 

an existing Biofitration Basin. (See Appendix 4 for more information). 

 Runon from Mission City Parkway is as follows: 

There is an existing high point from the existing bridge south of Mission City Parkway. Mission 

City Parkway is crowned. One side of the road drains to an existing curb inlet that connects into 
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an existing 54” RCP storm drain. The other side of the crowned street flows into the intersection 

of Camino Del Rio North and Mission City Parkway. Water then enters a 54" RCP system that 

discharges into the San Diego River. 

The pre-project conditions for the Fenton Bridge project are represented by the post-project 

conditions of the Fenton proposed SDSU MISSION VALLEY- FENTON PARKWAY 

EXTENSION project, which extended Fenton Parkway through the trolley crossing per Public 

Improvement Plan (PRJ #1040531, DWG#100044-D).  For further information about that project, 

refer to the previous approved drainage study for that project prepared by Project Design 

Consultants and dated November 15, 2022. 

2.2 Proposed Drainage Improvements 

The proposed drainage patterns will mimic the existing conditions with exception of more area 

included due to the addition of the Fenton Parkway Bridge. Under proposed conditions, the 

proposed bridge has a highpoint near the southern end. Therefore, runoff will be collected on both 

Mission City Parkway and Fenton Parkway. 

Fenton Parkway bridge runoff will mimic the same path of travel with the exception of runoff 

draining to a biofiltration basin before entering the 96” RCP pipe that will be extended to drain 

closer to the river. 

Mission City Parkway runoff will mimic the existing drainage patterns with the exception of an 

additional inlet that will be added to the western side of the crowned street. Runoff will then be 

treated in a proposed modular wetland system before entering the existing 54” RCP storm drain 

that will be relocated west of the proposed bridge. 

The bridge will include deck drains to collect flows on the bridge to minimize gutter flow, but for 

this drainage study they are deemed insignificant in terms of high flows and due to potential inlet 

clogging. The proposed gutter flows on the bridge will comply with the City of San Diego flow 

depth requirements even without deck drains. 
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3. HYDROLOGY CRITERIA, METHODOLOGY, AND RESULTS 

3.1 Hydrology Criteria  

Table 1 summarizes the key assumptions and criteria used for the hydrologic modeling. See Table 

1 below. 

Table 1: Hydrology Criteria 

Proposed Hydrology: 100-year storm frequency 

Soil Type: Hydrologic Soil Group D  

Land Use / Runoff Coefficients: Based on criteria presented in the 2017 City of San Diego 

Drainage Design Manual.  

Rainfall intensity: Based on intensity duration frequency relationships 

presented in the 2017 City of San Diego Drainage Design 

Manual  

 

3.2 Hydrologic Methodology 

Hydrology calculations were completed for proposed conditions accounting for all areas draining 

to the onsite storm drain systems. Drainage areas were defined from existing and proposed 

topographic maps of the area. Hydrologic analysis was completed utilizing the Rational Method, 

outlined in the 2017 City of San Diego Drainage Design Manual. The goal of the Rational Method 

analysis was to determine the peak 100-year flow rates for the storm drain pipes by developing a 

node link model of the contributing drainage area and applying the intensity-duration-frequency 

(IDF) curve to the areas. See Appendix 1 for the City of San Diego IDF curve.   

The project drainage areas are represented with two overall systems draining to the same ultimate 

outfall area of concern. For the proposed condition, System 1000 represents the project site 

conveyed to the proposed Biofiltration Basin and System 2000 represents the project site conveyed 

to the east. (See Exhibits in Appendix 3 for details). Both systems discharge into the San Diego 

River.  
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Existing conditions calculations are not included in this report because they are unnecessary in 

terms of comparison. Comparison is not needed for this project because all runoff still mimics the 

existing condition of draining into the San Diego River. Thus, any minor increase of flow in the 

proposed condition is not deemed detrimental to the project. 

It is essential to understand that the project outfalls are located in the floodplain for the San Diego 

River. The runoff from the proposed Fenton Parkway Bridge is negligible in size when compared 

to the flow of the San Diego River.  The 100-year San Diego River flow is 36,000 cfs, whereas the 

areas analyzed in the onsite drainage study total only 8.3 cfs.   Thus, any minor increases in flow 

due to the increase in imperviousness of the proposed bridge are deemed negligible. 

Additionally, diversion is not a relevant design constraint, and 100-year detention is not warranted 

due to the location of the site within the larger San Diego River Watershed. The bridge outfalls are 

in the floodplain, therefore the option of providing 100-year detention is not relevant because of 

the high existing tailwater condition. Thus, an existing condition study is not needed. 

Rather, for practical purposes, the proposed condition storm drain design will be designed to 

handle peak flow capacity without causing detrimental downstream effects. Both outfalls will be 

designed (pipe and riprap) to handle proposed flows. 

City of San Diego Drainage Design Manual runoff coefficients, based on land use and anticipated 

imperviousness for each subarea, were assigned for each drainage sub-basin within CivilD.  

3.3 Description of Hydrologic Modeling Software 

The Civil-D Rational Method Program was used to perform the Rational Method hydrologic 

calculations. This section provides a brief explanation of the computational procedure used in the 

computer model. 

The Civil-D Modified Rational Method Hydrology Program is a computer-aided design program 

where the user develops a node link model of the watershed. Developing independent node link 

models for each interior watershed and linking these sub-models together at confluence points 

creates the node link model. The intensity-duration-frequency relationships are applied to each of 

the drainage areas in the model to get the peak flow rates at each point of interest. 
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3.4 Hydrology Results 

The Rational Method was used to determine the peak 100-year storm flow rates for the design of 

the proposed onsite storm drain system. Table 2 below summarizes the Rational Method results 

for the proposed condition. 

Table 2: Hydrology Results 

  

PROPOSED CONDITION 

    

SYSTEM AREA Q100 TC 

 (ac) (cfs) (min) 

1000 1.4 3.5 

 

11.2 

2000 1.4 4.8 

 

8.6 

TOTAL 2.8 8.3 

 

19.8 

 

4.  HYDRAULIC ANALYSIS 

Hydraulic analyses provided during final engineering will include inlet sizing, HGL determination, 

spread calculations and riprap sizing.  

5.  CONCLUSION 

This drainage report supports the preliminary 30% design for the proposed Fenton Parkway Bridge 

development. This report was prepared to provide peak 100-year design flows for the project. The 

drainage system will be designed appropriately to accommodate the peak-flow conditions for the 

site. 

 

 



 

 

 

 

APPENDIX 1 

 

Intensity Duration Frequency Curve, Runoff Coefficients and 

FEMA Firmette 



APPENDIX A: RATIONAL METHOD AND MODIFIED RATIONAL METHOD 

Table A-1. Runoff Coefficients for Rationa l Method 
------- --------- - ----------

Runoff Coefficient ( C) 
Land Use -------

Soil Type <1> 

Residential: 

Single Family 0.55 

Multi-Units 0.70 

Mobile Homes 0.65 

Rural (lots greater than½ acre) 0.45 

Commercial <2 > 

80% Impervious 0.85 

Industrial <2 > 

90% Impervious 0.95 

Nate.: 
<•> 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. 

A.1.3. 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 ). 

A-3 The City of San Diego I Drainage Design Manual I January 2017 Edition SD.) 
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Figure A-1. Intensity-Duration-Frequency Design Chart 

A-4 The City of San Diego I Drainage Design Manual I January 2017 Edition SDJ) 





 


 





 

 

 

APPENDIX 2 

 

Proposed Conditions Rational Method Computer Output  

  



 

       

           

         

             

          

 

     

   

 

   

 

         

 

      

 

            

         

      

             

     

         

           

          

      

 

             

      

 

          

         

         

          

    

          

        

       

       

           

               

                

               

         

                

                 

        

         

 

 

 

           

         

 

                

                

        

 

          

          

  

  

   

   

   

  

         

 

       

          

      

       

      

        

        

      

        

        

         

        

          

              

            

           

            

          

           

      

         

         

        

         

      

               

                  

            

            

 



 

 

            

       

 

          

          

          

          

    

          

               

                

           

               

 

             

            

 

          

           

              

                

          

          

            

             

      

          

           

           

 

             

      

 

         

         

          

          

       

         

                

                   

            

              

 

           

 

 

       

 

          

          

         

          

    

         

              

                 

            

              

 

           

            

 

         

          

              

                

        

           

           

           

          

          

           

           

 

             

       

 

          

          

          

          

             

         

              

                   

            

              

 

           

            

 

 



 

             

             

                

                   

           

             

               

               

         

             

             

              

                  

 



 

         

          

        

             

         

 

    

   

 

   

 

         

 

        

 

            

         

        

             

      

           

            

           

        

 

            

       

 

         

          

        

          

      

          

        

      

       

           

              

                  

                 

           

                 

                  

      

          

 

 

 

             

              

 

             

             

          

              

                

              

               

               

               

             

               

        

           

        

             

              

                

                 

           

          

        

              

        

        

          

         

         

    

             

                  

           

             

             

              

                  

              

 

            

      

 

          

          

         

          

      

         

 



 

             

                  

         

              

 

           

      

 

          

          

          

         

      

        

              

              

           

           

 

          

           

 

         

         

           

               

       

          

           

           

       

        

          

          

             

 



 

 

 

APPENDIX 3 

 

Drainage Exhibits 

  





FENTON PARKWAY BRIDGE
CITY OF SAN DIEGO

LEGEND





 

 

 

APPENDIX 4 

 

As-Builts and SDSU MV Drainage Report Reference 
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Attachment 6 
Geotechnical and Groundwater 

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

to determine the reporting requirements. 

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

Project Name: Fenton Parkway Bridge

WILL PROVIDE IN FINAL ENGINEERING
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