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General Directions 

Note: These directions may be omitted from the print version of the SWQMP submittal. 

 Scope of SWQMP Submittal and Submittal Record (inside front cover) 
Use the Submittal Scope table to document the scope of activities covered under this SWQMP Form.  Select 
one of the three options presented. 

SWQMP addresses the entire project.  If this SWQMP form addresses the entire project from 
start to finish, additional documentation of the project scope is not required. 
SWQMP implements requirements of an earlier master SWQMP submittal.  If this 
SWQMP Form implements requirements identified in an earlier master SWQMP Form, documentation 
of those earlier requirements must be provided.  Include a copy of the previous submittal as 
Attachment 4. 
First of multiple SWQMP submittals.  If this is the first of multiple SWQMP submittals, use the 
spaces provided under Part c to identify and briefly describe which project elements are addressed in 
this submittal and which ones will be addressed in future submittals.  For example, this PDP addresses 
only streets and roads, but individual lots will be documented in future submittals. 

Use the Submittal Record table to list the dates of any updates to the SWQMP or construction plans.  
Briefly describe key changes from previous versions.  If responding to plan check comments, note this in the 
entry and attach the responses as applicable. 

 PDP SWQMP Submittal Checklist 
The checklist on Page 1 summarizes the tables and attachments to be included with this PDP SWQMP 
submittal.  It should be filled out after completing the remainder of the form.  Tables and attachments with 
boxes already checked ( ) are required for all projects.  All tables are required.  The applicability of 
attachments not already checked will be identified during the completion of this form.   

 Attachment 1: Stormwater Intake Form 
Submit a copy of your completed Storm Water Intake Form as Attachment 1. 

 Tables 1, 2, and 3: Baseline Site Design and Source Control BMPs 
Table 1 Completion: Complete Table 1 to document existing and proposed site features and the BMPs to 
be implemented for them.  All BMPs must be implemented where applicable and feasible.  Applicability 
is generally assumed if a feature exists or is proposed. 

Table 2 Completion: Table 2 is not required for Small Residential Projects.  Applicants should check the 
box at the top of the table to confirm it does not apply. 

Small Residential Projects are those requiring either: a Building Permit, Minor Residential Grading Permit, 
or Site Plan Permit for a single family home; or a Tentative Parcel Map Permit for up to 4 single family 
homes and a remainder parcel.   

All other projects must complete Table 2 to identify applicable requirements for documenting pollutant-
generating sources/ features and source control BMPs.   

BMPs must be implemented for Table 1 and 2 features where feasible.  Leaving the box for a BMP 
unchecked means it will not be implemented (either partially or fully) either because it is inapplicable or 
infeasible.  Explanations must be provided in Table 3.  Tables 1 and 2 both provide specific instructions on 
when explanations are required. 
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 Attachment 5: Existing Site and Drainage Description 
Complete Attachment 5 to provide a description of (1) the existing pre-development condition of the site, 
and (2) existing and proposed drainage conditions for the site.  If required, include a copy of the site Drainage 
Study with Attachment 5. 

 Structural Performance Standards 
Determine which Structural Performance Standards apply to the PDP, where they apply, and which 
compliance strategies you will use to satisfy them.  Record your selections in Table 4 as follows. 

  Table 4, Part A.1, Selection of Standards: First select the standards that apply to the project. 

Pollutant control plus 
hydromodification 

Select if the PDP is not exempt from hydromodification management 
requirements.  It must satisfy both the Pollutant Control Performance 
Standard (BMPDM Section 2.2) and the Hydromodification Management 
Performance Standard (BMPDM Section 2.3). 

Pollutant control only Select if the PDP is exempt from hydromodification management 
requirements per BMPDM Section 6.1.  Document the exemption in 
Attachment 9. 

  Table 4, Part A.2, Application of Standards: Next indicate where on the site the standards apply. 

If this is a New Development Project, the standards apply to all impervious surfaces on the site. 
If this is a Redevelopment Project, their applicability will depend on the ratio of created or replaced 
impervious areas to existing impervious areas (see BMPDM Section 1.7).  Complete the calculations in the 
table to determine your obligation.  The percent (%) impervious created or replaced (c) is determined 
by dividing the impervious area created or replaced (b) by the existing impervious area (a) and 
multiplying the result by 100. 

o If c is 50% or more: The standards apply to all impervious surfaces on the site (a + b). 
o If c is less than 50%: The standards apply only to created or replaced impervious surfaces (b only). 

  Table 4, Part B.1: Summary of Required Attachments (1 through 5) 

Use this part of the table to summarize which of Attachments 1 through 5 will be included with the SWQMP 
submittal.  If you are completing an electronic version of this form, your selections will be automatically 
recorded based on your previous input.  If you are completing a hard copy of this form, you must manually 
select Attachments 3 and 4 as applicable (see pages 4 and 6).  Note that Attachments 1,2, and 5 are required 
for all projects. 

  Table 4, Part B.2: Selection of Compliance Strategies 

Complete Part B.2 to document which compliance options will be used to satisfy the applicable standards for 
the site.  Before doing so, you must determine which option will be used for each DMA.  The following four 
potential design options are presented in detail in BMPDM Chapters 5 and 6. 
1. Self-mitigating DMAs (BMPDM Section 5.2.1) 
2. De Minimis DMAs (BMPDM Section 5.2.2) 
3. Self-retaining DMAs (BMPDM Section 5.2.3) 
4. Structural BMPs 

o Pollutant Control BMPs (BMPDM Sections 5.4) 

o Hydromodification BMPs (BMPDM Chapter 6) 

o Alternative Compliance Project (BMPDM Section 1.8) 

Only one compliance option may be used per individual DMA.  Regardless of which option is selected for any 
DMA, it must fully satisfy the applicable standard(s) determined in Part A.1. 
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On the left side of Part B, check the applicable boxes for each compliance option to be used.  

 Summary of Additional Required Attachments (6 through 12) 
You must complete and submit each attachment identified for the compliance options selected.  Applicable 
attachments are listed to the right of each compliance option.  If you are completing an electronic version 
of this form, the required attachments for each design option will automatically be selected when you choose 
the compliance option.  As noted above, these selections will also be recorded on the PDP SWQMP Submittal 
Checklist (Page 1).  If you are completing a hard copy of this form, you will need to manually check the boxes 
for each applicable attachment on both pages. 

Note that Attachment 9 (Critical Coarse Sediment Yield Areas) is required for all PDPs.  If the PDP is exempt 
from hydromodification requirements, the exemption must be documented in Attachment 9. 

 Table 5: Critical Coarse Sediment Yield Area Requirements 
Complete Table 5 to select a compliance pathway for addressing Critical Coarse Sediment Yield Area 
(CCSYA) requirements for the PDP.  See BMPDM Appendix H for additional description of requirements and 
options.  Document Table 5 selections, including hydromodification management exemptions, in 
Attachment 9. 

 Tables 6 and 7: Temporary Construction Phase BMPs 
Complete Table 6 to document the minimum construction BMPs to be implemented for the project.  Each 
BMP must be implemented where applicable and feasible.  At least one BMP must be selected for each 
construction activity listed in the table (except Erosion Control for Disturbed Slopes, which requires one BMP 
per season). 

If applicable, use Table 7 to describe why BMPs not selected in Table 6 are either infeasible or are only 
partially feasible.  Justifications must be provided for all construction activity types for which NO BMPs were 
selected.  If requested by County staff, also justify why specific individual BMPs were not selected. 

 Attachment 2: DMA Exhibits and Construction Plans 
Exhibits and construction plan sets incorporating all applicable site features, activities, and BMPs identified in 
Tables 1, 2, and 6 must be submitted as Attachment 2 (DMA Exhibits and Construction Plan 
Sheets).  See the Attachment 2 cover sheet for additional instructions. 



SWQMP Tables   

SWQMP Attachments



1. Check the boxes below for each existing
feature on the site.

2. Select the BMPs to be implemented for each identified feature.
Explain why any BMP not selected is infeasible in Table 3.

1. Check the boxes below for
each proposed feature.

2. Select the BMPs to be implemented for each proposed feature. If neither BMP SD-B
nor SD-I is selected for a feature, explain why both BMPs are infeasible in Table 3.

Check this box to confirm 
that all impervious areas on 
the site will be minimized 
where feasible.

If this box is not checked, 
identify the surfaces that 
cannot be minimized in Table 
3, and explain why it is 
infeasible to do so.

a.  

Check this box if rooftop areas are proposed and select at least
one BMP below.   

If no BMPs are selected, explain why they are infeasible in Table 3.

Check this box if landscaping is proposed and select at least
one BMP below.  

If no BMPs are selected, explain why they are infeasible in Table 3. 

 in 
Appendix C of the BMP Design Manual  
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Table 2 – Baseline BMPs for Pollutant-generating Sources 
☐ If this is a Small Residential Project, check this box and skip the rest of this table.
A. Management of Stormwater Discharges

1. Identify all proposed outdoor
work areas below 

2. Which BMPs will be used to prevent
materials from contacting rainfall or runoff? 

(See Fact Sheet BL-5) 

3. Where will runoff from the work area be routed?
(See Fact Sheet BL-6) 

(☐ Check here if none are proposed) (Select all feasible BMPs for each work area2) (Select one or more option for each work area) 

Overhead 
covering 

(rooftops, etc.)
(SC-A) 

Separation of 
flows from 

adjacent areas 
(berms, etc.) 

(SC-B) 

Wind 
protection 

(screens, etc.) 
(SC-C) 

Sanitary 
sewer3 
(SC-D) 

Containment 
system 
(SC-E) 

Stormwater 
S-BMP or SSD-

BMP4 Other5 
☐ Trash & Refuse Storage ☐ ☐ ☐ ☐ ☐ ☐ ☐
☐ Materials & Equipment Storage ☐ ☐ ☐ ☐ ☐ ☐ ☐
☐ Loading & Unloading ☐ ☐ --- ☐ ☐ ☐ ☐
☐ Fueling ☐ ☐ --- ☐ ☐ ☐ ☐
☐ Maintenance & Repair ☐ ☐ --- ☐ ☐ ☐ ☐
☐ Vehicle & Equipment Cleaning ☐ ☐ --- ☐ ☐ ☐ ☐
☐ Other: ☐ ☐ --- ☐ ☐ ☐ ☐

B. Prevention of Non-stormwater Discharges (See Fact Sheet BL-7)

Select one option for each feature below:
• Storm drain inlets and catch basins … ☐ are not proposed  ☐ will be labeled with stenciling or signage to discourage dumping (SC-F)
• Educational BMP Signage … ☐ are not proposed  ☐ will be labeled with educational signage for BMP (SC-G)
• Interior work surfaces, floor drains, & sumps … ☐ are not proposed ☐ will not discharge directly or indirectly to the MS4 or receiving waters
• Drain lines (e.g., air conditioning, boiler, etc.) … ☐ are not proposed ☐ will not discharge directly or indirectly to the MS4 or receiving waters
• Fire sprinkler test water … ☐ are not proposed ☐ will not discharge directly or indirectly to the MS4 or receiving waters
Note: All outdoor features and BMPs in this table must be shown on applicable construction plans.  See applicable Fact Sheets in Appendix C of the BMP 
Design Manual for additional information. Note: Use Table 3 to explain BMP infeasibility or inapplicability, or to describe features or BMPs not listed in 
this table. Additional explanation may be required by the County. 

2 Each BMP is required where feasible. If none are selected for any feature, explain why they are infeasible in Table 3. 
3 Separate wastewater agency approvals may be required. 
4 Structural Treatment Control BMPs (S-BMPs) and Significant Site Design BMPs (SSD-BMPs) may not receive discharges from work areas that concentrate pollutants in a manner that will impair their functioning.  Discharges from the proposed work area must also be included in DCV calculations for the applicable BMP. 
5 Describe other proposed options for managing stormwater discharges in Table 3. 
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Table 4: DMA Structural Compliance Strategies and Documentation 
Part A – Selection and Application Structural Performance Standards 

1. Selection of Standards (select one; see BMPDM Section 6.1)  

☐ a. Pollutant control + hydromodification ☐ b. Pollutant control only (project is exempt from hydromodification requirements) 
2. Application of Structural Performance Standards (select one; see BMPDM Section 1.7) 
☐ New Development Projects: Standards apply to all impervious surfaces. 
☐ Redevelopment Projects: Complete the calculations below.  Select the applicable scenario based on the results. 
 

 
   

 a. Existing impervious area (ft2) b. Impervious area created / replaced (ft2) c. % Impervious created / replaced [(b/a)*100]  

                    

☐ Scenario 1: c is 50% or more: Performance standards apply to all impervious surfaces (a + b). 
☐ Scenario 2: c is less than 50%: Performance standards apply only to created or replaced impervious surfaces (b only). 

Part B – Compliance Strategies and Required Attachments 
 

1.Complete and submit each of the 
applicable attachments on the right. 
 
 

Att. 1 Att. 2 Att. 3 Att. 4 Att. 5

Storm Water Intake 
Form 

DMA Exhibits and 
Construction Plan 

Sheets 
N/A 

Previous SWQMP 
Submittals 

(see inside cover) 

Existing Site and 
Drainage Description 

  ☐ ☐  
 

2. Indicate each compliance strategy below that will be 
used for one or more DMAs on the site.   

 

 

Att. 6 Att. 7 Att. 8 Att. 9 Att. 10 Att. 11 Att. 12

DMAs 
without 

Structural 
BMPs 

DMAs w/ 
Structural 
Pollutant 
Control 
BMPs 

DMAs w/ 
Structural 

Hydromod. 
BMPs 

Critical 
Coarse 

Sediment 
Yield 
Areas 

BMP 
Installation 
Verification 

Form 

Maintenance 
Agreements/ 

Plans 

Alternative 
Compliance 

Projects 
Self-mitigating DMAs (BMPDM Section 5.2.1)  
De Minimis DMAs (BMPDM Section 5.2.2)  
Self-retaining DMAs (BMPDM Section 5.2.3)  

Structural BMPs (select all that apply)  
Pollutant Control BMPs (BMPDM Section 5.4)  
Hydromodification Control BMPs (BMPDM Chapter 6)  
Alternative Compliance Project (BMPDM Section 1.8)  

 
• Attachments 1, 2, and 5 are required for all projects.

 

Hilary.Ellis
Rectangle



o

o



https://dot.ca.gov/programs/construction/storm water and water pollution control/manuals and handbooks
Hilary.Ellis
Rectangle



•
•
•

Activity
Type

BMP

Activity
Type

BMP

Activity
Type

BMP

Activity
Type

BMP

Activity
Type

BMP

Activity
Type

BMP



County of San Diego 
Stormwater Quality Management Plan (SWQMP)  
Attachment 1: Storm Water Intake Form for All Permit Applications 

Template Date: January 30, 2019 
Intake Form  

This form establishes Stormwater Quality Management Plan (SWQMP) requirements for Development 
Projects per Sections 67.809 and 67.811 of the County of San Diego Watershed Protection Ordinance (WPO). 
See Storm Water Intake Form Instructions for additional guidance and explanation of terms. 

Part 1. Project Information 
Project Name: 

Record ID (Permit) No(s): 

Assessor’s Parcel No(s): 

Street Address (or Intersection): 

City, State, Zip: 

Part 2. Applicant / Project Proponent Information 
Name: 

Company: 

Street Address: 

City, State, Zip:  

Phone Number 

Email: 

Part 3. Required Information for All Development Projects 
1. Existing

(pre-development) 
impervious surfaces (ft2) 

2. Created or replaced
impervious surfaces (ft2) 

3. Total disturbed area
(acres or ft2) 

☐ Check here and provide a WDID# if this project is subject
to the California Construction General Permit (Order No.
2009-0009-DWQ)1

WDID # (if issued) 

For County Use Only Reviewed By: Review Date: 

☐ Standard SWQMP ☐ PDP SWQMP ☐ Green Streets PDP Exemption SWQMP

1 Available at: https://www.waterboards.ca.gov/water_issues/programs/stormwater/construction.html 
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Part 4. Priority Classification & SWQMP Form Selection 

If your project is the following … (select one) You must complete … 

☐ Standard Project

☐ a. Project is East of the Pacific/Salton Sea Divide

☐ b. None of the PDP criteria below applies

 Standard SWQMP Form

☐ Priority Development Project (PDP)
☐ 1. Project is part of an existing PDP, OR
☐ 2. Project does any of the following:

☐ a. Creates or replaces a total of 10,000 ft2 or more of
impervious surface

☐ b. Creates or replaces a combined total of 5,000 ft2 or
more of impervious surface within one or more of the
following uses: (1) parking lots; (2) streets, roads, 
highways, freeways, and/or driveways; (3) restaurants; 
and (4) hillsides 

☐ c. Creates or replaces a combined total of 5,000 ft2 or
more of impervious surface within one or more of the
following uses: (1) automotive repair shops; and (2) 
retail gasoline outlets 

☐ d. Discharges directly to an Environmentally Sensitive
Area (ESA) AND creates or replaces 2,500 ft2 or more of
impervious surface 

☐ e. Disturbs one or more acres of land (43,560 ft2) and is
expected to generate pollutants post-construction

☐ f. Is a redevelopment project that creates or replaces
5,000 ft2 or more of impervious surface on a site already
having at least 10,000 ft2 of impervious surface 

 PDP SWQMP Form

☐ Green Streets PDP Exemption2  Green Streets PDP
Exemption SWQMP Form

Part 5. Applicant Signature 

I have reviewed the information in this form, and it is true and correct to the best of my knowledge. 

Applicant / Project Proponent Signature:  Date:  

 Upon completion submit this form to the County.
 If requested, attach supporting documentation to justify selections made or exemptions claimed.
 If this is a PDP that is part of a larger existing PDP, you will be required to attach a copy of the

existing SWQMP to the newer SWQMP submittal.

2  Green Streets PDP Exemption Projects are those claiming exemption from PDP classification per WPO 
Section 67.811(b)(2) because they consist exclusively of either 1) development of new sidewalks, bike lanes, 
and/or trails; or 2) improvements to existing roads, sidewalks, bike lanes, and/or trails. 

William
Signature



County of San Diego 
Stormwater Quality Management Plan (SWQMP)  
Attachment 2: DMA Exhibits and Construction Plans 
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2.0 General Requirements 

• Attachment 2 consolidates exhibits and plans required for the entire project. 

• Complete the table below to indicate which sub-attachments are included with the submittal.  
Sub-attachments that are not applicable can be excluded from the submittal. 

• Unless otherwise stated, features and BMPs identified and described in each corresponding 
Attachment (6 through 9) must be shown on applicable DMA Exhibits and construction plans 
submitted for the project. 

Sub-attachments Requirement 

☒ 2.1: DMA Exhibits All PDPs 

☒ 2.2: Individual Structural BMP DMA Mapbook PDPs with structural BMPs 

☒ 2.3: Construction Plan Sets All projects 
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2.1 DMA Exhibits 

• DMA Exhibits must show all DMAs on the project site.  Exhibits must include all applicable 
features identified in applicable SWQMP attachments.   

• Exhibits may be prepared individually for the BMPs associated with each applicable SWQMP 
Attachment (6, 7, 8, and/or 9) or combined into one or more consolidated exhibits.  

• Use this checklist to ensure required information is included on each exhibit (copy as needed). 

 

DMA Exhibit ID #:  

A. Features required for all exhibits 
1. Existing Site Features 
☒ Underlying hydrologic soil group (A, B, C, D) 
☒ Approximate depth to groundwater 
☐ Natural hydrologic features 

☒ Topography and impervious areas 
☒ Existing drainage network, directions, 

and offsite connections  
2. Drainage Management Area (DMA) Information 
☒ Proposed drainage network, directions, and 

offsite connections 
☒ DMA boundaries, ID numbers, areas, 

and type (structural BMP, de minimis, 
etc.) 

3. Proposed Site Changes, Features, and BMPs 
☒ Proposed demolition and grading 
☒ Group 1, 2, and 3 Features1 
☒ Group 4 Features 

☐ Construction BMPs2 
☒ Baseline source control BMPs 
☒ Baseline source control BMPs 

B. Proposed Features and BMPs Specific to Individual SWQMP Attachments3 
☐ Attachment 6 ☐ SSD-BMP impervious dispersion areas 

☐ SSD-BMP tree wells 
☒ Attachment 7 ☒ Structural pollutant control BMPs 

☒ Attachment 8 ☒ Structural hydromodification management BMPs 
☒ Point(s) of Compliance (POC) for hydromodification management 
☒ Proposed drainage boundary and drainage area to each POC 

☒ Attachment 9 ☐ Onsite CCSYAs 
 

☐ Bypass of onsite CCSYAs  
☐ Bypass of upstream offsite CCSYAs 

 
 

                                                           
1 Group 1-4 features and baseline BMPs from PDP SWQMP Tables 2 and 3. 
2 Minimum Construction Stormwater BMPs from PDP SWQMP Table 7. 
3 Identify the location, ID numbers, type, and size/detail of BMPs. 
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PRE-DEVELOPED SUMMARY
DMA Total Area (sf) Total Area (ac) Impervious Area (sf) Impervious Area (ac) Pervious Area (sf) Pervious Area (ac)

A 128,261 2.944 0 0.000 128,261 2.944



DMA  & BMP SUMMARY TABLE

DMA DMA TYPE BMP TOTAL AREA (SF) TOTAL AREA
(AC) IMPERVIOUS AREA (SF) IMPERVIOUS AREA (AC) PERVIOUS AREA (SF) PERVIOUS AREA (AC)

A DRAINS TO BMP
BMP-A: MODULAR WETLAND

SYSTEM (BF-2) & BMP-B:
UNDERGROUND STORAGE TANK

119,764 2.749 91,623 2.103 28,141 0.646

B SELF-MITIGATING N/A 8,497 0.195 0 0.000 8,497 0.195

TOTAL 128,261 2.944 91,623 2.103 36,638 0.841
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2.2 Individual Structural BMP DMA Mapbook 

• Use this page as a cover sheet for the Structural DMA Mapbook. 
• An individual Structural DMA Mapbook must be submitted for any project site with one or more 

structural BMPs.  One Mapbook is required for each unique subsequent owner with 
responsibility for maintenance of a Structural BMP. Mapbook exhibits will be incorporated as 
exhibits in Stormwater Maintenance Agreements (SWMAs) and Maintenance Notifications 
(MNs). See Attachment 11 for additional information on maintenance agreements. If the 
Mapbook has been provided for each subsequent owner in Attachment 11, they are not 
required here. 

• Place each map on 8.5”x11” paper. 
• Show at a minimum the DMA, Structural BMP, Assessor’s parcel boundaries with parcel 

numbers, and any existing hydrologic features within the DMA. 
☐ All Mapbooks are attached 
☒ All Mapbooks are in Attachment 11 
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2.3 Construction Plan Sets 

• DMAs, features, and BMPs identified and described in this attachment must also be shown on all 
applicable construction and landscape plans. 

• As applicable, plan sheets must identify: 

o All features and BMPs identified in Sub-attachment 2.1 (DMA Exhibits). 

o The additional information listed below. 

• Use this checklist to ensure required information is included on each plan (copy as needed). 

 

Plan Type Tentative Map 

Required Information4 

☒ Structural BMP(s) and Significant Site Design BMPs (if applicable) with ID numbers. 
☒ 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) and Significant Site Design 

BMPs (if applicable). 
☒ Signage indicating the location and boundary of structural BMP(s) as required by County staff. 
☒ 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). 

☒ 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 (if available) 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 

manufacturer model number must be provided. Photocopies of general brochures are not 
acceptable. 

☐ Include all source control and site design measures described in the SWQMP. 
☐ Include all construction BMPs described in the SWQMP. 
 

                                                            
4 For Building Permit Applications, refer to Form PDS 272, 
https://www.sandiegocounty.gov/content/dam/sdc/pds/docs/pds272.pdf 
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DMA  & BMP SUMMARY TABLE

DMA DMA TYPE BMP TOTAL AREA (SF) TOTAL AREA
(AC) IMPERVIOUS AREA (SF) IMPERVIOUS AREA (AC) PERVIOUS AREA (SF) PERVIOUS AREA (AC)

A DRAINS TO BMP
BMP-A: MODULAR WETLAND

SYSTEM (BF-2) & BMP-B:
UNDERGROUND STORAGE TANK

119,764 2.749 91,623 2.103 28,141 0.646

B SELF-MITIGATING N/A 8,497 0.195 0 0.000 8,497 0.195

TOTAL 128,261 2.944 91,623 2.103 36,638 0.841
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DMA  & BMP SUMMARY TABLE

DMA POC DMA TYPE BMP TOTAL AREA
(SF)

TOTAL AREA
(AC)

IMPERVIOUS AREA
(SF)

IMPERVIOUS AREA
(AC)

PERVIOUS AREA
(SF)

PERVIOUS AREA
(AC)

HRCR-1 1 DRAINS TO
BMP

BMP-HRCR-1: Tree
Well (SD-A) 18,827 0.432 8,300 0.191 10,527 0.242

HRCR-2 1 DRAINS TO
BMP

BMP-HRCR-2: Tree
Well (SD-A) 3,254 0.075 2,577 0.059 677 0.016

HRCR-3 2 DRAINS TO
BMP

BMP-HRCR-3: Tree
Well (SD-A) 14,616 0.336 10,681 0.245 3,935 0.090

DMA-F-A 2 DRAINS TO
BMP

BMP-HRCR-3: Tree
Well (SD-A) 7,931 0.182 0 0.000 7,931 0.182

HRCR-4 2 DRAINS TO
BMP

BMP-HRCR-4: Tree
Well (SD-A) 12,802 0.294 8,935 0.205 3,867 0.089

DMA-F-B 2 DRAINS TO
BMP

BMP-HRCR-4: Tree
Well (SD-A) 5,565 0.128 0 0.000 5,565 0.128

HRCR-5 3 DRAINS TO
BMP

BMP-HRCR-5: Tree
Well (SD-A) 61,406 1.410 43,575 1.000 17,831 0.409

TOTAL 124,401 2.856 74,068 1.700 50,333 1.155
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County of San Diego 
Stormwater Quality Management Plan (SWQMP)  
Attachment 5: Site and Drainage Description 
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5.0 General Requirements 

• Each Priority Development Project (PDP) must provide a description of existing site conditions 
and proposed changes to them, including changes to topography and drainage. 

• Has a Drainage Report has been prepared for the PDP?  

☒ Yes  

o Review of the Drainage Report must be concurrent with the PDP SWQMP. 

o Include the summary page of the Drainage Report with this cover page, and provide the 
following information: 

Title:  Preliminary Drainage Study For Passerelle Tentative Map (Parcel 1)   

Prepared By:  REC Consultants, Inc. 

Date:  March 1, 2021 

o Do not complete the rest of this attachment (also exclude these additional pages from 
your submittal). Additional documentation of site and drainage conditions is not 
required unless requested by County staff. 

☐ No -- Complete and submit the remainder of this attachment below. 
 

 

 



 

  

 
 

PRELIMINARY DRAINAGE STUDY 
FOR 

Passerelle Tentative Map (Parcel 1)  
TM ______ 

(Vacant) Horse Ranch Creek Road 

Fallbrook, CA 92028 

(APN 108-120-62) 

 

Prepared for: 

Passerelle, LLC 

10531 4S Commons Dr # 700 

San Diego, CA 92127 

 

Prepared by: 

REC Consultants, Inc. 

2970 Fifth Avenue, Suite 340 

San Diego, CA 92103 

(619) 232-9200 

 

Prepared March 1, 2021 

Revised: September 30, 2022 

 



Preliminary Drainage Study  Passerelle TM (Parcel 1)
 

 
REC Consultants, Inc. Page 1 

Table of Contents 
Declaration of Responsible Charge ................................................................................................ 3 

Vicinity Map ................................................................................................................................... 4 

1.0 Introduction ............................................................................................................................... 5 

2.0 Hydrologic Description ............................................................................................................. 5 

2.1 Pre-Developed Condition ...................................................................................................... 5 

2.2 Post-Developed Condition .................................................................................................... 5 

3.0 Hydrologic Methodology and Results ...................................................................................... 6 

3. 1 100-Year Existing Condition ............................................................................................... 6 

3.2 100-Year Unmitigated Developed Condition ....................................................................... 6 

4.0 Detention Routing & Mitigated Condition Analysis ................................................................ 7 

4.1 Modified Puls Detention Routing ......................................................................................... 7 

4.2 100-Year Mitigated Post-Developed Condition .................................................................... 9 

4.3 Outlet Structure Emergency Overflow .................................................................................. 9 

5.0 Hydraulic Analysis.................................................................................................................. 10 

6.0 Conclusion .............................................................................................................................. 10 

Appendix A – Tentative Map ....................................................................................................... 13 

Appendix B – Drainage Map ........................................................................................................ 20 

Appendix C – Pre-Developed Calculations .................................................................................. 23 

Appendix D – Unmitigated Post-Developed Calculations ........................................................... 28 

Appendix E – Modified-Puls Detention Routing & Basin Design ............................................... 34 

Appendix F – Mitigated Post-Developed Calculations ................................................................ 35 

Appendix G – Referenced Tables & Figures ................................................................................ 39 

 
Table 1: 100-Year Existing Condition Summary Table ............................................................ 6 

Table 2: 100-Year Unmitigated Developed Condition Summary Table .................................. 6 

Table 3: BMP Summary Table .................................................................................................... 8 

Table 4: BMP Outlet Summary ................................................................................................... 8 

Table 5: 100-Year Mitigated Developed Condition Summary Table ...................................... 9 

Table 6: Hydrology Summary Table......................................................................................... 10 



Preliminary Drainage Study  Passerelle TM (Parcel 1)
 

 
REC Consultants, Inc. Page 2 

  



Preliminary Drainage Study  Passerelle TM (Parcel 1)
 

 
REC Consultants, Inc. Page 3 

Declaration of Responsible Charge 
 

I, declare that I am the Civil Engineer of Work for this Drainage Study, that I have exercised 

responsible charge over the preparation of said study as defined in section 6703 of the Business 

and Professions Code, and that the recommendations are consistent with current standards.  

I understand the check of this Drainage Study by the County of San Diego is confined to a 

review only and does not relieve me, as Engineer of Work, of my responsibilities. 

 

 

 

____________________________________________________ 

William O’Gorman, RCE 88286, EXP. 3-31-23  Date  
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Vicinity Map 
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1.0 Introduction 
The original approved Campus Park project (Vesting Tentative Map 5338 RPL-7) is a 416.1-acre 

planned community composed of multi-family and single family residential neighborhoods, a 

neighborhood commercial town center, professional office uses, parks and recreational facilities, 

and preservation of open space areas and trails. The Campus Park Multi-Family project will 

amend the Campus Park project to allow for the development of two multi-family condominium 

lots (Parcel 1 and Parcel 2).  Parcel 1, located on Assessor’s Parcel Number (APN) 108-120-62, 

is comprised of 3.02 acres and Parcel 2, located on APN 108-120-61, is comprised of 8.94 acres 

and were both originally designated for professional office (PO-1 and PO-2) uses in the Specific 

Plan. Only Parcel 1 will be analyzed herein while Parcel 2 will be analyzed in a separate 

Preliminary Drainage Study. Parcel 1 is bound to the west by Horse Ranch Creek Road, to the 

east by Jaeger Street and to the south by Friesian Way. Thirty five detached multi-family 

residences with a drive aisle is proposed. See the Tentative Map in Appendix A. 

2.0 Hydrologic Description 

2.1 Pre-Developed Condition 

The pad has been previously graded and the improvements on Friesian Way and Jaeger Street 

built as part of the original Campus Park project.  The site is mostly dirt with the entire pad 

gently sloping (approximately 1% slope) to the south west corner to a desilting basin. The entire 

site is type-C soil according the USGS Web Soil Survey. There will only drainage basin in the 

predeveloped condition. Basin 1 contains the entirety of the existing pad as well as the vegetated 

slope on the south and east side of the pad. Runoff from the desilting basin flows to an existing 

curb inlet located on Frisian way via a storm drain pipe. The Point of Comparison (POC) will be 

located at the curb inlet.  

2.2 Post-Developed Condition 

As mentioned above, the owner is proposing to build 35 single family residences and a drive 

aisle on a previously graded lot. The existing desilting basin will be removed and an 

underground storage tank will be constructed. This underground storage tank will be used for 

hydromodification flow control and peak 100-year flow attenuation. The site will be broken into 

two drainage basins in the post-developed condition. Basin 1 consists of all onsite areas flowing 
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to the underground storage tank. Runoff within basin 1 will flow southerly to a to a curb inlet 

located at a low point prior to discharging into the underground tank. Basin 2 consists of the 

existing vegetated slopes on the south, east, and west sides of the pad that will largely remain 

unchanged. Drainage patterns will remain relatively the same and the Point of Comparison for 

the site will continue to be at the outlet of this storm drain pipe as it discharges into the curb 

inlet. See the attached Hydrology Maps in Appendix B. 

3.0 Hydrologic Methodology and Results 
The hydrologic analysis is done to assess the impact of the proposed improvements on the 

existing drainage patterns and any increase to 100-year peak flowrates that will require 

mitigation. The projects major drainage basins are divided into minor sub basins based on 

changes in grade, conveyance geometry and run-off coefficients along the drainage paths. The 

project’s 100-year peak flowrates for the existing and unmitigated post-developed conditions 

were analyzed using CIVILCADD/CIVILDESIGN Engineering Software Version 7.9 (CivilD) 

developed by CivilDesign Corporation. The software is a computer application of the modified 

rational method in accordance with the County of San Diego Flood Control District’s Hydrology 

Manual (2003).  

3. 1 100-Year Existing Condition 

The below table summarizes the pre-developed runoff at key points. The full computer output 

file is titled “1581Parcel1Pre” and is found in Appendix C. 

 
Table 1: 100-Year Existing Condition Summary Table 

Node Description Effective C Tc (min.) I (in/hr) Area (ac) Qpeak (cfs)

1.031 Runoff at POC 1 - 14.342 4.673 2.94 4.132 

 

3.2 100-Year Unmitigated Developed Condition 

The below table summarizes the unmitigated post-developed runoff at key points. The full 

computer output file is titled “1581Parcel1Post” and is found in Appendix D. 

 
Table 2: 100-Year Unmitigated Developed Condition Summary Table 
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Nodes Description Effective 
C 

Tc 
(min.) 

I 
(in/hr) 

Area 
(ac) 

Qpeak 
(cfs) 

1.023 Runoff to underground storage (BMP-B) 0.83 7.15 7.33 2.750 15.71 
1.025 Runoff at POC 1 - 7.314 7.215 2.95 16.144

4.0 Detention Routing & Mitigated Condition Analysis 

4.1 Modified Puls Detention Routing 

The Modified Puls Method (also called Storage Indication Method) has been used to determine 

the resulting hydrograph after routing takes place in the underground tank. The Modified Puls 

Method (including infiltration) can be written as: 

 
ሺூభାூమሻ

ଶ
∆𝑡 െ

ሺைభାைమሻ

ଶ
∆𝑡 െ

ሺ௙భା௙మሻ

ଶ
∆𝑡 ൌ 𝑆ଶ െ 𝑆ଵ       (4) 

 
which is equivalent to: 
 
2 ௌమ

∆௧
൅ 𝑂ଶ ൌ 2 ௌభ

∆௧
െ 𝑂ଵ ൅ 𝐼ଵ ൅ 𝐼ଶ െ 𝑓ଵ െ 𝑓ଶ       (5) 

 
In equation (5) all the right hand side terms are known. I1 , I2 are the inflow are the start and end 

of the time interval (cfs), O1, O2 are the outflow at the start and end of the time interval (cfs), f1, 

f2 are the infiltration values at the start and end of the time interval (cfs), and S1, S2 are the stage 

values at the start and end of the time interval (cu-ft). The time interval is 2 min for the 6 hr 

storm. 

 

The Modified Green-Ampt Equation to model infiltration has been used (including influence of 

ponding water to increase infiltration). To simplify the modeling effort, Green-Ampt has been 

limited to the bottom area only, and the suction front effect has been ignored. The resulting 

equation is: 

 
𝑓 ൌ ௄

ସଷଶ଴଴
ቂ1 ൅ ሺ𝜙 െ 𝜃௜ሻ ቀ

௛ିௌ೑

ி
ቁ 𝐴௜ቃ        (6) 

 
The suction front influence has been neglected (Sf = 0); the saturated hydraulic conductivity of 

the natural soil (K, in/hr) has been assumed equal to 0.1875 in/hr (0.075 in/hr for compacted type 

c soil divided by the void ratio of 0.4). The effect of the depth of the water over the infiltrating 

soil (h, ft) multiplied by the area of infiltration (Ai) which is equal to the bottom of the gravel 
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multiplied by the void ratio and divided by the total accumulated infiltration volume F, enhances 

the saturated hydraulic conductivity effect. Finally the difference between porosity φ and initial 

moisture content θi has been assumed as 0.2 for modeling purposes. 

 

The Modified Puls routing also requires the stage vs. elevation table, and the discharge vs. 

elevation table. Volume vs elevation is calculated with the datum h = 0 corresponding to the 

bottom of the gravel layer. Note that the routing was started with an initial depth of 0.5’ 

(elevation of the lowest outlet) to allow for ponding for water quality. Discharge vs elevation 

considers orifices & slots (using the weir or orifice equation depending if the outlet is working as 

a weir or as an orifice) and the riser (using the weir equation as the depth of the water at crest 

elevation does not floods the riser and it always works as a weir).  

 

The runoff from the project site will be detained in an ADS MC-4500 placed under the proposed 

drive aisle. The full modified puls routing can be found in Appendix E. A summary of the BMP 

routing results is below:  

 

Table 3: BMP Summary Table 

BMP 
BMP 
Area 
(ft2) 

Max. 
Depth (ft) 

Peak 
Depth 

(ft) 

Max. 
Storage 
(ac-ft) 

Peak 
Storage 
(ac-ft) 

Qin (cfs) Qout (cfs) 

BMP-B: 
Underground 
Tank (1.023) 

4,180(1) 6.75 5.97 0.404 0.375 15.71 3.66 

(1) The BMP area corresponds to the bottom area of the gravel. 
 

Table 4: BMP Outlet Summary 

BMP 
Orifice Slot 1 Overflow Weir 

Diam. 
(in) 

Elev. 
(ft) Size (in) Elev. 

(ft) 
Width 

(ft) 
Elev. 
(ft) 

BMP-B 1.875 0 16.5 (W) x 
3.5 (H) 2.25 3.5 5.5 
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4.2 100-Year Mitigated Post-Developed Condition 

The 100-year mitigated post-developed condition analysis was created by copying the 

unmitigated post-developed condition CivilD file and replacing all nodes upstream from the 

proposed underground tank with a user-defined flow with a 100-year peak flow rate and time of 

concentration of the underground tank discharge. The full computer output file is titled 

“1581Parcel1Mit” and is found in Appendix F. 

Table 5: 100-Year Mitigated Developed Condition Summary Table 

Nodes Description Effective 
C 

Tc 
(min.)

I 
(in/hr) 

Area 
(ac) 

Qpeak 
(cfs) 

1.023 Outflow from underground storage 
(BMP-B) 

0.83 14.29 4.68 2.750 3.66 

1.025 Runoff at POC 1 - 14.33 4.676 2.95 3.94 

 
4.3 Outlet Structure Emergency Overflow 

An outlet structure is proposed downstream of the underground storage tanks. Inside the outlet 

structure, there is a 3.5 ft wide weir to control flows. In case of an emergency the weir is 

designed for the unmitigated developed flow rate of 15.71 cfs. The weir equation can be utilized 

to ensure there is sufficient head above the weir to convey the bypass flow: 

𝑄 ൌ 𝐶 𝑥 𝐿 𝑥 𝐻ଵ.ହ 

 

Where Q is flow rate (cfs), C is the weir coefficient of 3.1, L is the weir width (ft) and H is the 

head above the weir (ft). Since Q and L are known, solving for the height above the crest of the 

weir is: 

𝐻 ൌ ඨ
𝑄

𝐶 𝑥 𝐿

భ.ఱ

ൌ  ඨ
15.71 𝑐𝑓𝑠
3.1 𝑥3.5 𝑓𝑡

భ.ఱ
ൌ 1.28 𝑓𝑡 𝑎𝑏𝑜𝑣𝑒 𝑡ℎ𝑒 𝑐𝑟𝑒𝑠𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑤𝑒𝑖𝑟 

 

The proposed height above the crest of the weir is 1.67 ft which is greater than the required 1.28 

ft calculated above. Therefore, in case of an emergency situation, the outlet structure has the 

necessary capacity. Downstream of the cleanout, the flow enters a storm drain pipe which will be 

adequately sized in final engineering for the calculated unmitigated Q100 using Civil-D. 
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5.0 Hydraulic Analysis 
Nodes were placed at the upstream and downstream ends of any proposed storm drains, brow 

ditches and gutters in the unmitigated post-developed CivilD file in order for each facility to be 

sized within the program. As evident from the output file, all proposed drainage features are 

adequately sized to convey all flows from the project.  

6.0 Conclusion 
With the increase in impervious ground cover, the addition of road pavement, building roofs and 

hardscape, the unmitigated post-development peak 100-year flow rate has increased compared to 

the pre-development condition. However, this increased can be mitigated through the use of an 

underground storage tank. A summary of the pre-developed and post-developed condition at the 

POC is below: 

 

Table 6: Hydrology Summary Table 

POC POC 
Location 

Drainage Area (ac) Peak 100-year flowrate (cfs) 
Existing Developed Change Existing  Developed  Change 

1 
Existing 

curb inlet on 
Frisian Way 

2.94 2.95 0.01* 4.13 3.94 -0.19 

* = Minor rounding error between sub-basin areas. Actual drainage areas are the same. 

 

As can be seen in the table above, the project will reduce the peak 100-year flow rate from 4.13 

cfs in the pre-developed condition to 3.94 cfs in the mitigated post-developed condition. This 

reduction sufficiently demonstrates there will be no impacts downstream as a result of this 

development. Questions for CEQA purposes are answered below. Would the project: 
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A.    Substantially alter the existing drainage patterns of the site or area, including through the 

alteration if the course of a stream or river, in a manner which would result in substantial 

erosion or siltation on – or off-site? 

 

The project does not substantially alter the existing drainage pattern of the area and does not alter 

the course of a stream or river. The storm drain system is designed to route all resulting runoff to 

existing points of discharge. 

 

B.    Substantially alter the existing drainage patterns of the site or area, including through the 

alteration of the course of a stream or river, or substantially increase the rate or amount of 

surface runoff in a manner which would result in flooding on- or off-site? 

 

The project will not substantially alter the existing drainage pattern of the area as it will not alter 

the course of a stream or river, and also will not substantially increase the rate or amount of 

surface runoff in a manner which would result in on- or off-site flooding.  

 

C.    Create or contribute runoff water which would exceed the capacity of existing or planned 

storm water drainage systems? 

 

The project will not create or contribute runoff water which would exceed the capacity of the 

existing storm water drainage system. All project discharge points release water at rates less than 

or equal to existing conditions. 

 

D.    Place housing within a 100-year flood hazard area as mapped on a federal Flood Hazard 

Boundary or Flood insurance Rate Map or other flood hazard delineation map, including 

County Floodplain Maps? For example; research the foregoing and provide same (to indicate 

applicability or not) in the study? 

 

The project does not place any housing within a 100-year flood hazard area. 
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E.    Place within a 100-year flood hazard area structures which would impede or redirect 

flood flows? 

 

There are no structures proposed within a 100-year flood hazard area. 

 

F.    Expose people or structures to a significant risk of loss, injury or death involving 

flooding, including flooding as a result of the failure of a levee or dam on-sit or off-site? 

 

N/A
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6.0 General Requirements 

• Use this attachment to document all proposed (1) self-mitigating, (2) de minimis, and (3) self-
retaining DMAs.  Indicate under “DMA Compliance Option” below which design options will be 
used to satisfy structural performance requirements for one or more DMA. 

DMA Compliance Option Required Sub-attachments BMPDM Design Resources 

☒ Self-mitigating • Sub-attachment 6.1 • BMPDM Section 5.2.1 

☐ De minimis • Sub-attachment 6.2 • BMPDM Section 5.2.2 

☐ Self-retaining1 • Sub-attachment 6.3 • BMPDM Section 5.2.3 
(all options) 

SSD-BMP Type(s)   

☐ Impervious Area 
Dispersion 

• Sub-attachment 6.3.1 • Fact Sheet SD-B (Appendix E.8) 

☐ Tree Wells • Sub-attachment 6.3.2 • Fact Sheet SD-A (Appendix E.7) 

• Submit this cover page and all “Required Sub-attachments” listed for each selected DMA 
compliance option. 

• See the BMPDM sections and appendices listed under “BMPDM Design Resources” for 
additional explanation of design requirements.  Each constructed feature must fully satisfy the 
requirements described in these resources, and any other guidance identified by the County. 

• DMA Exhibits and Construction Plans: DMAs, features, and BMPs identified and described in 
this attachment must be shown on DMA Exhibits and all applicable construction plans 
submitted for the project.  See Attachment 2 for additional instruction on exhibits and plans.   

 

                                                
1   If “Self-retaining” is selected, also choose the types of Significant Site Design BMPs (SSD-BMPs) to be used.  
SSD-BMPs are Site Design BMPs that are sized and constructed to fully satisfy all applicable Structural 
Performance Standards for a DMA. 
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6.1 Self-mitigating DMAs (complete this page once for ALL self-mitigating DMAs) 
Self-mitigating DMAs consist of natural or landscaped areas that drain directly offsite or to the 
public storm drain system.  These DMAs are excluded from DCV calculations.   

• Provide the information requested below for each proposed self-mitigating DMA.   Add rows or 
copy the table if additional entries are needed. 

DMA # a. DMA 
Area (ft2) 

Incidental Impervious Area 
Permit # and Sheet # b. Size(ft2) c. % (b/a*100) 

B 8,497 0 0 Tentative Map Sheet 4 
     
     
     
     
     
     
     
     
     

• “DMA #”, “DMA Area”, and “Permit # and Sheet #” are required for all DMAs listed.   
• “Incidental Impervious Area” calculations are required only where applicable (see below). 
• Each self-mitigating DMA must fully satisfy all design requirements and restrictions described 

in BMPDM Section 5.2.1 and any other guidance or instruction identified by the County.  Check 
the boxes below to confirm that all required conditions are satisfied for every DMA listed. 

☒ Each DMA is hydraulically separate from other DMAs that contain permanent storm water 
pollutant control BMPs. 

Natural and Landscaped Areas 
☒ Each DMA consists solely of natural or landscaped areas, except for incidental impervious 

areas (see below). 
☒ Each area drains directly offsite or to the public storm drain system. 
☒ Soils are undisturbed native topsoil, or disturbed soils that have been amended and aerated 

to promote water retention characteristics equivalent to undisturbed native topsoil. 
☒ Vegetation is native and/or non-native/non-invasive drought tolerant species that do not 

require regular application of fertilizers and pesticides. 
Incidental Impervious Areas (if applicable; see above) 
Minor impervious areas may be permitted within the DMA if they satisfy the following criteria: 
☐ They are not hydraulically connected to other impervious areas (unless it is a storm water 

conveyance system such as a brow ditch). 
☐ They comprise less than 5% of the total DMA.  Calculate the % incidental impervious area in 

the table above (c= b/a).  DMAs are not self-mitigating if this area is 5% or greater. 
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7.0	General	Requirements 

 Submit this cover page and all required Sub-attachments for all structural BMPs proposed for 
the project. 

 See the BMPDM sections and appendices listed under “BMPDM Design Resources” in the table 
below for additional explanation of design requirements. Constructed features must fully satisfy 
the requirements described in these resources, and any other guidance identified by the County. 

 PDPs subject to hydromodification management requirements must also implement structural 
BMPs for flow control for hydromodification management.  Completion of SWQMP Attachment 
8 is also required for these BMPs. 

 DMA Exhibits and Construction Plans: DMAs, features, and BMPs identified and described in 
this attachment must be shown on DMA Exhibits and all applicable construction plans 
submitted for the project.  See Attachment 2 for additional instruction on exhibits and plans.   

 Structural BMP Certification.  All structural BMPs documented this attachment and in 
Attachment 8 must be certified by a registered engineer in Sub-attachment 7.1. 

 Structural BMP Verification.  Structural BMP installation must be verified by the County at the 
completion of construction.  Applicants must complete an Installation Verification Form 
(Attachment 10). 

Sub‐attachments	
(check all that are completed)	

Requirement BMPDM	Design	Resources	

☒ 7.1:	Preparer’s	Certification Required  N/A 

☒ 7.2:	Structural	BMP	Strategy Required  BMPDM Sections 5.1., 5.3, 
5.4, and Chapter 6 

 BMPDM Appendix E 
(pages E-78 through E-
210) ☒ 7.3:	Structural	BMP	Checklist(s) Required 

☒ 7.4: Stormwater	Pollutant	Control	
Worksheet	Calculations	

Required   BMPDM Appendix B 

☐ 7.5:	Identification	and	Narrative	
of	Receiving	Water	and	Pollutants	of	
Concern	

Required if flow-thru 
BMPs are proposed 

 N/A 
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7.2	Structural	BMP	Strategy		
 

7.2.1	Narrative	Strategy	(Continue description on subsequent pages as necessary)	

Describe the general strategy for structural BMP implementation at the project site.  For pollutant 
control BMPs, your description must address the key points outlined in Section 5.1 of the BMP 
Design Manual, and the type of BMPs selected.  For projects requiring hydromodification flow 
control BMPs, indicate whether pollutant control and flow control BMPs are integrated or separate.	

In the existing condition, the site a previously graded undeveloped pad. In the proposed condition, 
thirty five single family residences with a drive aisle will be constructed. 
 
DMA A consists of all onsite developed areas. Runoff will flow to an underground storage tank 
(BMP-B) for hydromodification flow control before discharge to a Modular Wetland System 
proprietary biofiltration BMP (BF-3) for pollutant control.  
 
DMA B is a self-mitigating DMA that consist of the existing landscaped slope along the east, south, 
and west of the site to remain.  
 
Runoff from DMA A and DMA B will drain to an existing curb inlet on Friesian Way (Point of 
Comparison 1). 
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7.2.2	Structural	BMP	Summary	Table (Complete for all proposed structural BMPs)	

 List and provide the information requested below for all pollutant control and hydromodification 
management BMPs proposed for the project. 

 For each BMP listed, complete the Structural BMP Checklist on the next page.  Copy the Checklist as 
many times as needed. 

   Structural	BMP	Type

BMP	
ID	# 

DMA	
# 

DMA	
Area	
(ft2) H

ar
ve

st
 a

nd
 U

se
 

In
fil

tr
at

io
n 

U
nl

in
ed

 
B

io
fil

tr
at

io
n 

Li
ne

d 
B

io
fil

tr
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n 

Fl
ow

-t
hr

u 
tr

ea
tm

en
t 

H
yd

ro
m

od
ifi

ca
ti

on
 

M
an

ag
em

en
t 1

 

O
th

er
 

Permit	#	and	Sheet	# 
A A 119,764 ☐ ☐ ☐	 ☒	 ☐	 ☐	 ☐ Tentative Map, Sheet 4
B A 119,764 ☐ ☐ ☐	 ☐	 ☐	 ☒	 ☐ Tentative Map, Sheet 4
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
   ☐ ☐ ☐	 ☐	 ☐	 ☐	 ☐ 
	
Copy and Paste table here for additional BMPs		

                                                 
1 Hydromodification Management BMPs must be accompanied by BMPs that provide pollutant control. 



 

_________________________ 
2 Indicate which onsite retention or biofiltration BMP the pre-treatment/forebay serves. 
3 Hydromodification Management BMPs must be accompanied by BMPs that provide pollutant control. 

 
County of San Diego SWQMP Sub-attachment 7.3 (Structural BMP Checklist)            Page 7.3-1 
Template Date: January 03, 2019     Preparation Date: 8/25/2023 

7.3	Structural	BMP	Checklist (Complete once for each proposed structural BMP)	

	

Structural	BMP	ID	#		 BMP-A Permit	#	and	Sheet	# Tentative Map, Sheet 4 
BMP	Type	  

Infiltration	

☐	Infiltration basin (INF-1) 
☐	Bioretention (INF-2) 
☐	Permeable pavement (INF-3) 

Unlined	Biofiltration	
☐	Biofiltration with partial retention (PR-1) 

Lined	Biofiltration	
☐	Biofiltration (BF-1) 
☐	Nutrient Sensitive Media Design (BF-2)  
☒ Proprietary Biofiltration (BF-3) 

 

Harvest	and	Use	

☐	Cistern (HU-1) 

Flow‐thru	Treatment (describe below)	

☐	With prior lawful approval to meet earlier PDP 
requirements 

☐	Pre-treatment/forebay for an onsite retention 
or biofiltration BMP2 

☐	With alternative compliance 

Hydromodification	Management3	

☐	Detention pond or vault 

☐	Other (describe below)  

BMP	Purpose	  

☒	Pollutant control only 
☐	Hydromodification control only 
☐	Combined pollutant control and 

hydromodification 

☐	Pre-treatment/forebay for another BMP 

☐	Other (describe below) 

BMP	Verification (See BMPDM Section 8.3)	
Provide name and contact information 
for the party responsible to sign BMP 
verification forms  

 REC Consultants, Inc. 
2970 5th Ave, Suite 340 
San Diego, CA 92103 
(619) 232-9200 
 

BMP	Ownership	and	Maintenance	(See BMPDM Section 7.3 and Attachment 11) 
BMP Maintenance Category  Cat. 1 Cat. 2 Cat. 3 Cat. 4 

 ☐	  ☒	  ☐	  ☐	 
Final owner of BMP 
 

☒	HOA     ☐	Property Owner     ☐	County 
☐	Other (describe):  

Maintenance of BMP into perpetuity 
 

☒	HOA     ☐	Property Owner     ☐	County 
☐	Other (describe):  

Discussion (As needed; Continue on subsequent pages as necessary)
BMP-A is a Modular Wetland System (MWS-L-8-12) 
 
 

 



 

_________________________ 
2 Indicate which onsite retention or biofiltration BMP the pre-treatment/forebay serves. 
3 Hydromodification Management BMPs must be accompanied by BMPs that provide pollutant control. 
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Structural	BMP	ID	#		 BMP-B Permit	#	and	Sheet	# Tentative Map, Sheet 4 
BMP	Type	  

Infiltration	

☐	Infiltration basin (INF-1) 
☐	Bioretention (INF-2) 
☐	Permeable pavement (INF-3) 

Unlined	Biofiltration	
☐	Biofiltration with partial retention (PR-1) 

Lined	Biofiltration	
☐	Biofiltration (BF-1) 
☐	Nutrient Sensitive Media Design (BF-2)  
☐ Proprietary Biofiltration (BF-3) 

 

Harvest	and	Use	

☐	Cistern (HU-1) 

Flow‐thru	Treatment (describe below)	

☐	With prior lawful approval to meet earlier PDP 
requirements 

☐	Pre-treatment/forebay for an onsite retention 
or biofiltration BMP2 

☐	With alternative compliance 

Hydromodification	Management3	

☒	Detention pond or vault 

☐	Other (describe below)  

BMP	Purpose	  

☐	Pollutant control only 
☒	Hydromodification control only 
☐	Combined pollutant control and 

hydromodification 

☐	Pre-treatment/forebay for another BMP 

☐	Other (describe below) 

BMP	Verification (See BMPDM Section 8.3)	
Provide name and contact information 
for the party responsible to sign BMP 
verification forms  

 REC Consultants, Inc. 
2970 5th Ave, Suite 340 
San Diego, CA 92103 
(619) 232-9200 
 

BMP	Ownership	and	Maintenance	(See BMPDM Section 7.3 and Attachment 11) 
BMP Maintenance Category  Cat. 1 Cat. 2 Cat. 3 Cat. 4 

 ☐	  ☒	  ☐	  ☐	 
Final owner of BMP 
 

☐	HOA     ☐	Property Owner     ☒	County 
☐	Other (describe):  

Maintenance of BMP into perpetuity 
 

☐	HOA     ☐	Property Owner     ☒	County 
☐	Other (describe):  

Discussion (As needed; Continue on subsequent pages as necessary) 
BMP-B is an underground stormtech MC-4500 Chamber. 
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7.4	Storm	Water	Pollutant	Control	Worksheet	Calculations		

 Use this page as a cover sheet for the submittal of any required worksheets below. 
 Complete the checklist to identify which BMPDM Appendix B (Storm Water Pollutant Control 

Hydrologic Calculations and Sizing Methods) worksheets are included with this attachment. 
 See BMPDM Appendix B for an explanation of the applicability of individual worksheets and 

detailed guidance on their completion. 

Worksheet Requirement

 

☒	Worksheet B.1 Calculation of Design Capture Volume (DCV) Required 

☒	Worksheet B.2 Retention Requirements Required 

☒	Worksheet B.3 BMP Performance Required 

☐	Worksheet B.4 Major Maintenance Intervals for Reduced-sized BMPs If applicable 

☐	Other worksheets As required 

 



 Appendix B: Storm Water Pollutant Control Hydrologic Calculations 

and Sizing Methods for Structural BMPs 

www.sandiegocounty.gov/stormwater    B-7  Effective September 15, 2020 

 
Figure B.1-1: 85th Percentile 24-hour Isopluvial Map 

arinder
Callout
PROJECT LOCATION



Category # Description i Units
1 Drainage Basin ID or Name DMA A unitless
2 85th Percentile 24-hr Storm Depth 0.76 inches
3 Impervious Surfaces Not Directed to Dispersion Area (C=0.90) 91,623 sq-ft
4 Semi-Pervious Surfaces Not Serving as Dispersion Area (C=0.30) sq-ft
5 Engineered Pervious Surfaces Not Serving as Dispersion Area (C=0.10) sq-ft
6 Natural Type A Soil Not Serving as Dispersion Area  (C=0.10) sq-ft
7 Natural Type B Soil Not Serving as Dispersion Area (C=0.14) sq-ft
8 Natural Type C Soil Not Serving as Dispersion Area (C=0.23) 28,141 sq-ft
9 Natural Type D Soil Not Serving as Dispersion Area (C=0.30) sq-ft
10 Does Tributary Incorporate Dispersion, Tree Wells, and/or Rain Barrels? yes/no
11 Impervious Surfaces Directed to Dispersion Area per SD-B (Ci=0.90) sq-ft
12 Semi-Pervious Surfaces Serving as Dispersion Area per SD-B (Ci=0.30) sq-ft
13 Engineered Pervious Surfaces Serving as Dispersion Area per SD-B (Ci=0.10) sq-ft
14 Natural Type A Soil Serving as Dispersion Area per SD-B (Ci=0.10) sq-ft
15 Natural Type B Soil Serving as Dispersion Area per SD-B (Ci=0.14) sq-ft
16 Natural Type C Soil Serving as Dispersion Area per SD-B (Ci=0.23) sq-ft
17 Natural Type D Soil Serving as Dispersion Area per SD-B (Ci=0.30) sq-ft
18 Number of Tree Wells Proposed per SD-A #
19 Average Mature Tree Canopy Diameter ft
20 Number of Rain Barrels Proposed per SD-E #
21 Average Rain Barrel Size gal
22 Total Tributary Area 119,764 sq-ft
23 Initial Runoff Factor for Standard Drainage Areas 0.74 unitless
24 Initial Runoff Factor for Dispersed & Dispersion Areas 0.00 unitless
25 Initial Weighted Runoff Factor 0.74 unitless
26 Initial Design Capture Volume 5,613 cubic-feet
27 Total Impervious Area Dispersed to Pervious Surface 0 sq-ft
28 Total Pervious Dispersion Area 0 sq-ft
29 Ratio of Dispersed Impervious Area to Pervious Dispersion Area n/a ratio
30 Adjustment Factor for Dispersed & Dispersion Areas 1.00 ratio
31 Runoff Factor After Dispersion Techniques 0.74 unitless
32 Design Capture Volume After Dispersion Techniques 5,613 cubic-feet
33 Total Tree Well Volume Reduction 0 cubic-feet
34 Total Rain Barrel Volume Reduction 0 cubic-feet
35 Final Adjusted Runoff Factor 0.74 unitless
36 Final Effective Tributary Area 88,625 sq-ft
37 Initial Design Capture Volume Retained by Site Design Elements 0 cubic-feet
38 Final Design Capture Volume Tributary to BMP 5,613 cubic-feet

False
False

Automated Worksheet B.1: Calculation of Design Capture Volume (V2.0)
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Dispersion 
Area 

Adjustments

No Warning Messages



Category # Description i Units
1 Drainage Basin ID or Name DMA A unitless

2 85th Percentile Rainfall Depth 0.76 inches

3 Predominant NRCS Soil Type Within BMP Location C unitless

4 Is proposed BMP location Restricted or Unrestricted for Infiltration Activities? Unrestricted unitless

5 Nature of Restriction n/a unitless

6 Do Minimum Retention Requirements Apply to this Project? Yes yes/no

7 Are Habitable Structures Greater than 9 Stories Proposed? No yes/no

8 Has Geotechnical Engineer Performed an Infiltration Analysis? No yes/no

9 Design Infiltration Rate Recommended by Geotechnical Engineer in/hr

10 Design Infiltration Rate Used To Determine Retention Requirements 0.100 in/hr

11 Percent of Average Annual Runoff that Must be Retained within DMA 16.3% percentage

12 Fraction of DCV Requiring Retention 0.10 ratio

13 Required Retention Volume 561 cubic-feet

False
False

Automated Worksheet B.2: Retention Requirements (V2.0)

Advanced 
Analysis

Basic Analysis

Result
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Modular Wetlands® Linear
A Stormwater Biofiltration Solution

A Forterra Company



 

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

SPECIFICATIONS 
FLOW-BASED DESIGNS 
The Modular Wetlands® System Linear can be used in stand-alone applications to meet treatment flow 
requirements, and since it 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.
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CONSIDERATIONS ABOUT PERCENTAGE OF RUNOFF BIO‐FILTERED BY MODULAR WETLANDS 

LOCATED DOWNSTREAM OF UNDERGROUND DETENTION SYSTEM – PARCEL 1. 

In  this  project  the  proprietary  BMP  (Modular Wetland)  is  located  downstream  of  an  underground 

system.  From  information directly  gathered  from  the  SWMM  Continuous  simulation of  Parcel  1,  the 

following volumes can be obtained: 

DESCRIPTION 
VOLUME 
 (gals 106) 

VOLUME  
(acre‐ft) 

% Volume 

Runoff into Underground System 
(Runoff out of DMA‐1‐C) 

46.445  142.53  100% 

Runoff out of Underground System 
(Runoff into Div‐UND) 

30.814  94.56  66% 

Infiltrated Runoff 
(Runoff into basin – Runoff exit basin) 

15.631 
(46.445 – 30.814) 

47.97   34% 

Low‐Flow to MW BMP 
(diversion volume of low flows) 

27.177  83.4 
59% 

(27.177/46.445)

Overflow(diversion volume of high 
flows) = NOT TREATED RUNOFF 

3.637 
(30.814 – 27.177) 

11.16 
7.8% 

(11.16/142.53) 

 

From the total volume entering the underground (100%), 66% leaves the system, meaning that 34% of 

the volume infiltrates at the bottom of the underground system. Of the remaining 66%, 59% is treated 

by the modular wetlands and 7.8% by‐passes the modular wetlands. Therefore, 92.2% of the runoff  is 

treated  (either  infiltrated  or  treated  by  the  MW)  and  only  7.8%  is  by‐passed,  satisfying  the  92% 

treatment requirement. 

The  Continuous  simulation model    shows  a  diversion  structure:  Flows  0.190  cfs  or  lower  are  100% 

treated, while flows higher than 0.190 cfs are partially treated and partially by‐passed (for example, for 

a runoff of 0.937 cfs, 0.245 cfs goes to treatment while 0.692 cfs by‐passes). 

The diversion structure consist of a 3” orifice at elevation 0.00, (a plate with a 3” orifice to separate low 

flows, to be conveyed by a downstream 6” PVC pipe draining  into the MW), and an 18” pipe at  invert 

elevation  0.75  ft.  The  discharge  vs  elevation  (attached  after  this  page)  allows  the  inclusion  of  the 

diversion table in the HMP model. The diversion table is only for accountability purposes of treatment, 

as  it plays no role  in hydromodification (all runoff reach the same POC as runoff  is only partitioned to 

account for treated portion and by‐passed portion). 

Finally,  the MW must have a design capacity of about 0.293 cfs  (maximum diverted  low  flow per  the 

continuous simulation model on 1/16/1978). Therefore, a MW with treatment capacity of 0.3 cfs will be 

specified. 

 

  



Diversion Structure: 2 pipes - PARCEL 1
Discharge vs Elevation Table
Low orifice 3.000 " Lower slot Lower Weir
Number of orif: 1 # of slots: 0 Number of weirs: 0
Cg-low: 0.61 Invert: 2.25 ft Invert: 3.75

B 0.000 ft B: 0.000
Middle orifice 18.000 " hslot 0.000 ft

Number of orif: 1
Cg-middle: 0.61 Upper slot Emergency weir
invert elev: 0.750 ft # of slots: 0 Invert: 5.500

Invert: 2.500 ft W: 0.000 ft

B: 0.000 ft

hslot 0.000 ft

h* H/D-low H/D-mid Qlow-orif Qlow-weir Qtot-low Qmid-orif Qmid-weir Qtot-med Qslot-low Qslot-upp Qweir Qemerg Qtot
(ft) - - (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs) (cfs)

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0.083 0.333 0.000 0.000 0.011 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011
0.167 0.667 0.000 0.049 0.041 0.041 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.041
0.250 1.000 0.000 0.085 0.081 0.081 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.081
0.333 1.333 0.000 0.110 0.125 0.110 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.110
0.417 1.667 0.000 0.130 0.165 0.130 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.130
0.500 2.000 0.000 0.147 0.195 0.147 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.147
0.583 2.333 0.000 0.163 0.213 0.163 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.163
0.667 2.667 0.000 0.177 0.219 0.177 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.177
0.750 3.000 0.000 0.190 0.221 0.190 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.190
0.833 3.333 0.056 0.202 0.230 0.202 0.000 0.030 0.030 0.000 0.000 0.000 0.000 0.232
0.917 3.667 0.111 0.214 0.270 0.214 0.000 0.116 0.116 0.000 0.000 0.000 0.000 0.330

1.000 4.000 0.167 0.225 0.369 0.225 0.000 0.256 0.256 0.000 0.000 0.000 0.000 0.481

1.083 4.333 0.222 0.235 0.568 0.235 0.000 0.449 0.449 0.000 0.000 0.000 0.000 0.684

1.167 4.667 0.278 0.245 0.919 0.245 0.000 0.691 0.691 0.000 0.000 0.000 0.000 0.937

1.250 5.000 0.333 0.255 1.488 0.255 0.000 0.982 0.982 0.000 0.000 0.000 0.000 1.236

1.333 5.333 0.389 0.264 2.351 0.264 0.000 1.317 1.317 0.000 0.000 0.000 0.000 1.581

1.417 5.667 0.444 0.273 2.731 0.273 0.000 1.695 1.695 0.000 0.000 0.000 0.000 1.968

1.500 6.000 0.500 0.282 2.818 0.282 0.000 2.112 2.112 0.000 0.000 0.000 0.000 2.394

1.583 6.333 0.556 0.290 2.902 0.290 2.497 2.567 2.567 0.000 0.000 0.000 0.000 2.857

1.667 6.667 0.611 0.298 2.984 0.298 3.532 3.055 3.055 0.000 0.000 0.000 0.000 3.353

1.750 7.000 0.667 0.306 3.063 0.306 4.325 3.574 3.574 0.000 0.000 0.000 0.000 3.880

1.833 7.333 0.722 0.314 3.141 0.314 4.994 4.121 4.121 0.000 0.000 0.000 0.000 4.435

1.917 7.667 0.778 0.322 3.216 0.322 5.584 4.692 4.692 0.000 0.000 0.000 0.000 5.014

2.000 8.000 0.833 0.329 3.290 0.329 6.117 5.285 5.285 0.000 0.000 0.000 0.000 5.614

2.083 8.333 0.889 0.336 3.363 0.336 6.607 5.895 5.895 0.000 0.000 0.000 0.000 6.232

2.167 8.667 0.944 0.343 3.433 0.343 7.063 6.521 6.521 0.000 0.000 0.000 0.000 6.864

2.250 9.000 1.000 0.350 3.503 0.350 7.492 7.158 7.158 0.000 0.000 0.000 0.000 7.508

2.333 9.333 1.056 0.357 3.571 0.357 7.897 7.803 7.803 0.000 0.000 0.000 0.000 8.160

2.417 9.667 1.111 0.364 3.638 0.364 8.282 8.453 8.282 0.000 0.000 0.000 0.000 8.646

2.500 10.000 1.167 0.370 3.703 0.370 8.651 9.105 8.651 0.000 0.000 0.000 0.000 9.021

2.583 10.333 1.222 0.377 3.768 0.377 9.004 9.755 9.004 0.000 0.000 0.000 0.000 9.381

2.667 10.667 1.278 0.383 3.831 0.383 9.344 10.401 9.344 0.000 0.000 0.000 0.000 9.727

2.750 11.000 1.333 0.389 3.893 0.389 9.672 11.040 9.672 0.000 0.000 0.000 0.000 10.061

2.833 11.333 1.389 0.395 3.955 0.395 9.989 11.669 9.989 0.000 0.000 0.000 0.000 10.384

2.917 11.667 1.444 0.401 4.015 0.401 10.296 12.285 10.296 0.000 0.000 0.000 0.000 10.698

3.000 12.000 1.500 0.407 4.074 0.407 10.595 12.885 10.595 0.000 0.000 0.000 0.000 11.002

3.083 12.333 1.556 0.413 4.133 0.413 10.885 13.467 10.885 0.000 0.000 0.000 0.000 11.298

3.167 12.667 1.611 0.419 4.191 0.419 11.168 14.029 11.168 0.000 0.000 0.000 0.000 11.587

3.250 13.000 1.667 0.425 4.248 0.425 11.444 14.568 11.444 0.000 0.000 0.000 0.000 11.868

3.333 13.333 1.722 0.430 4.304 0.430 11.713 15.083 11.713 0.000 0.000 0.000 0.000 12.143

3.417 13.667 1.778 0.436 4.360 0.436 11.976 15.571 11.976 0.000 0.000 0.000 0.000 12.412

3.500 14.000 1.833 0.441 4.414 0.441 12.234 16.032 12.234 0.000 0.000 0.000 0.000 12.675

*Note: h = head above the invert of the 

lowest surface discharge opening.
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  EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022) 
  -------------------------------------------------------------- 
 
   
  ********************************************************* 
  NOTE: The summary statistics displayed in this report are 
  based on results found at every computational time step,   
  not just on results from each reporting time step. 
  ********************************************************* 
   
  **************** 
  Analysis Options 
  **************** 
  Flow Units ............... CFS 
  Process Models: 
    Rainfall/Runoff ........ YES 
    Snowmelt ............... NO 
    Groundwater ............ NO 
    Flow Routing ........... YES 
    Ponding Allowed ........ NO 
    Water Quality .......... NO 
  Infiltration Method ...... GREEN_AMPT 
  Flow Routing Method ...... KINWAVE 
  Starting Date ............ JUL-24-1951 00:00:00 
  Ending Date .............. MAY-24-2008 23:00:00 
  Antecedent Dry Days ...... 0.0 
  Report Time Step ......... 01:00:00 
  Wet Time Step ............ 00:15:00 
  Dry Time Step ............ 04:00:00 
  Routing Time Step ........ 60.00 sec 
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  WARNING 04: minimum elevation drop used for Conduit Low-Flow 
 
  WARNING 04: minimum elevation drop used for Conduit Overflow 
   
  **************************        Volume         Depth 
  Runoff Quantity Continuity     acre-feet        inches 
  **************************     ---------       ------- 
  Total Precipitation ......       213.734       871.080 
  Evaporation Loss .........        19.541        79.640 
  Infiltration Loss ........        52.432       213.688 
  Surface Runoff ...........       144.444       588.687 
  Final Surface Storage ....         0.000         0.000 
  Continuity Error (%) .....        -1.255 
   
   
  **************************        Volume        Volume 
  Flow Routing Continuity        acre-feet      10^6 gal 
  **************************     ---------     --------- 
  Dry Weather Inflow .......         0.000         0.000 
  Wet Weather Inflow .......       144.444        47.069 
  Groundwater Inflow .......         0.000         0.000 
  RDII Inflow ..............         0.000         0.000 
  External Inflow ..........         0.000         0.000 
  External Outflow .........        96.474        31.437 
  Internal Outflow .........         0.000         0.000 
  Storage Losses ...........        47.933        15.620 
  Initial Stored Volume ....         0.000         0.000 
  Final Stored Volume ......         0.004         0.001 
  Continuity Error (%) .....         0.023 
   
   
  ******************************** 
  Highest Flow Instability Indexes 
  ******************************** 
  All links are stable. 
   
   
  ************************* 
  Routing Time Step Summary 
  ************************* 
  Minimum Time Step           :    60.00 sec 
  Average Time Step           :    60.00 sec 
  Maximum Time Step           :    60.00 sec 
  Percent in Steady State     :     0.00 
  Average Iterations per Step :     1.00 
   
   
  *************************** 
  Subcatchment Runoff Summary 
  *************************** 
   
  -------------------------------------------------------------------------------------------------------- 
                            Total      Total      Total      Total      Total       Total     Peak  Runoff 
                           Precip      Runon       Evap      Infil     Runoff      Runoff   Runoff   Coeff 
  Subcatchment                 in         in         in         in         in    10^6 gal      CFS 
  -------------------------------------------------------------------------------------------------------- 
  DMA-1-C                  871.08       0.00      84.84     175.26     622.12       46.44     3.81   0.714 
  BYPASS-C                 871.08       0.00       6.34     755.48     117.33        0.62     0.26   0.135 
   
   
  ****************** 
  Node Depth Summary 
  ****************** 
   
  --------------------------------------------------------------------- 
                                 Average  Maximum  Maximum  Time of Max 
                                   Depth    Depth      HGL   Occurrence 
  Node                 Type         Feet     Feet     Feet  days hr:min 
  --------------------------------------------------------------------- 
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  POC-1                OUTFALL      0.00     0.00     0.00     0  00:00 
  MW                   OUTFALL      0.00     0.00     0.00     0  00:00 
  Div-UND              DIVIDER      0.00     0.00     0.00     0  00:00 
  UND-Campus           STORAGE      0.05     5.03     5.03  9673  21:03 
   
   
  ******************* 
  Node Inflow Summary 
  ******************* 
   
  ------------------------------------------------------------------------------------- 
                                  Maximum  Maximum                  Lateral       Total 
                                  Lateral    Total  Time of Max      Inflow      Inflow 
                                   Inflow   Inflow   Occurrence      Volume      Volume 
  Node                 Type           CFS      CFS  days hr:min    10^6 gal    10^6 gal 
  ------------------------------------------------------------------------------------- 
  POC-1                OUTFALL       0.26     3.01  9673  21:00       0.621       4.258 
  MW                   OUTFALL       0.00     0.29  9673  21:03       0.000      27.177 
  Div-UND              DIVIDER       0.00     3.07  9673  21:03       0.000      30.814 
  UND-Campus           STORAGE       3.81     3.81  9673  21:00      46.445      46.445 
   
   
  ********************** 
  Node Surcharge Summary 
  ********************** 
   
  Surcharging occurs when water rises above the top of the highest conduit. 
  --------------------------------------------------------------------- 
                                               Max. Height   Min. Depth 
                                   Hours       Above Crown    Below Rim 
  Node                 Type      Surcharged           Feet         Feet 
  --------------------------------------------------------------------- 
  Div-UND              DIVIDER    498239.02          0.000        0.000 
  UND-Campus           STORAGE    498239.02          5.030        1.720 
   
   
  ********************* 
  Node Flooding Summary 
  ********************* 
   
  No nodes were flooded. 
   
   
  ********************** 
  Storage Volume Summary 
  ********************** 
   
  -------------------------------------------------------------------------------------------- 
                         Average     Avg   E&I       Maximum     Max    Time of Max    Maximum 
                          Volume    Pcnt  Pcnt        Volume    Pcnt     Occurrence    Outflow 
  Storage Unit          1000 ft3    Full  Loss      1000 ft3    Full    days hr:min        CFS 
  -------------------------------------------------------------------------------------------- 
  UND-Campus               0.112       1    34        14.547      83    9673  21:03       3.07 
   
   
  *********************** 
  Outfall Loading Summary 
  *********************** 
   
  ----------------------------------------------------------- 
                        Flow       Avg.      Max.       Total 
                        Freq.      Flow      Flow      Volume 
  Outfall Node          Pcnt.       CFS       CFS    10^6 gal 
  ----------------------------------------------------------- 
  POC-1                  0.16      0.20      3.01       4.258 
  MW                     3.45      0.06      0.29      27.177 
  ----------------------------------------------------------- 
  System                 1.80      0.26      3.30      31.435 
   
   
  ******************** 
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  Link Flow Summary 
  ******************** 
   
  ----------------------------------------------------------------------------- 
                                 Maximum  Time of Max   Maximum    Max/    Max/ 
                                  |Flow|   Occurrence   |Veloc|    Full    Full 
  Link                 Type          CFS  days hr:min    ft/sec    Flow   Depth 
  ----------------------------------------------------------------------------- 
  Low-Flow             DUMMY        0.29  9673  21:03 
  Overflow             DUMMY        2.77  9673  21:03 
  U-Campus             DUMMY        3.07  9673  21:03 
   
   
  ************************* 
  Conduit Surcharge Summary 
  ************************* 
   
  ---------------------------------------------------------------------------- 
                                                           Hours        Hours  
                         --------- Hours Full --------   Above Full   Capacity 
  Conduit                Both Ends  Upstream  Dnstream   Normal Flow   Limited 
  ---------------------------------------------------------------------------- 
  Low-Flow                    0.01      0.01      0.01  498239.02         0.01 
  Overflow                    0.01      0.01      0.01  498239.02         0.01 
   
 
  Analysis begun on:  Tue Aug 22 15:11:07 2023 
  Analysis ended on:  Tue Aug 22 15:11:55 2023 
  Total elapsed time: 00:00:48 
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[TITLE] 
 
[OPTIONS] 
FLOW_UNITS           CFS 
INFILTRATION         GREEN_AMPT 
FLOW_ROUTING         KINWAVE 
START_DATE           07/24/1951 
START_TIME           00:00:00 
REPORT_START_DATE    07/24/1951 
REPORT_START_TIME    00:00:00 
END_DATE             05/24/2008 
END_TIME             23:00:00 
SWEEP_START          01/01 
SWEEP_END            12/31 
DRY_DAYS             0 
REPORT_STEP          01:00:00 
WET_STEP             00:15:00 
DRY_STEP             04:00:00 
ROUTING_STEP         0:01:00  
ALLOW_PONDING        NO 
INERTIAL_DAMPING     PARTIAL 
VARIABLE_STEP        0.75 
LENGTHENING_STEP     0 
MIN_SURFAREA         0 
NORMAL_FLOW_LIMITED  BOTH 
SKIP_STEADY_STATE    NO 
FORCE_MAIN_EQUATION  H-W 
LINK_OFFSETS         DEPTH 
MIN_SLOPE            0 
 
[EVAPORATION] 
;;Type       Parameters 
;;---------- ---------- 
MONTHLY      0.06   0.08   0.11   0.16   0.18   0.21   0.21   0.20   0.16   0.12   0.08   0.06   
DRY_ONLY     NO 
 
[RAINGAGES] 
;;               Rain      Time   Snow   Data       
;;Name           Type      Intrvl Catch  Source     
;;-------------- --------- ------ ------ ---------- 
FALLBROOK        INTENSITY 1:00   1.0    TIMESERIES FALLBROOK        
 
[SUBCATCHMENTS] 
;;                                                 Total    Pcnt.             Pcnt.    Curb     Snow     
;;Name           Raingage         Outlet           Area     Imperv   Width    Slope    Length   Pack     
;;-------------- ---------------- ---------------- -------- -------- -------- -------- -------- -------- 
DMA-1-C          FALLBROOK        UND-Campus       2.7494   76.50    614      2.0      0                         
BYPASS-C         FALLBROOK        POC-1            0.195    0        305      33       0                         
 
[SUBAREAS] 
;;Subcatchment   N-Imperv   N-Perv     S-Imperv   S-Perv     PctZero    RouteTo    PctRouted  
;;-------------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- 
DMA-1-C          0.012      0.05       0.05       0.10       25         OUTLET     
BYPASS-C         0.012      0.05       0.05       0.10       25         OUTLET     
 
[INFILTRATION] 
;;Subcatchment   Suction    HydCon     IMDmax     
;;-------------- ---------- ---------- ---------- 
DMA-1-C          6          0.075      0.31       
BYPASS-C         6          0.10       0.31       
 
[LID_CONTROLS] 
;;               Type/Layer Parameters 
;;-------------- ---------- ---------- 
LID-1            BC 
LID-1            SURFACE    10.2       0.05       0          0          5          
LID-1            SOIL       18         0.4        0.2        0.1        5          5          1.5        
LID-1            STORAGE    21         0.67       0          0          
LID-1            DRAIN      0.3642     0.5        3          6          
 
[LID_USAGE] 
;;Subcatchment   LID Process      Number  Area       Width      InitSatur  FromImprv  ToPerv     Report File 
;;-------------- ---------------- ------- ---------- ---------- ---------- ---------- ---------- ----------- 
 
[OUTFALLS] 
;;               Invert     Outfall    Stage/Table      Tide 
;;Name           Elev.      Type       Time Series      Gate 
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;;-------------- ---------- ---------- ---------------- ---- 
POC-1            0          FREE                        NO 
MW               0          FREE                        NO 
 
[DIVIDERS] 
;;               Invert     Diverted         Divider    
;;Name           Elev.      Link             Type       Parameters 
;;-------------- ---------- ---------------- ---------- ---------- 
Div-UND          0          Low-Flow         TABULAR    Und-Div          0          0          0          0          
 
[STORAGE] 
;;               Invert   Max.     Init.    Storage    Curve                      Ponded   Evap.    
;;Name           Elev.    Depth    Depth    Curve      Params                     Area     Frac.    Infiltration 
Parameters 
;;-------------- -------- -------- -------- ---------- -------- -------- -------- -------- -------- -----------------
------ 
UND-Campus       0        6.75     0        TABULAR    UND-Campus                 1672     0        6        0.1875   
0.31     
 
[CONDUITS] 
;;               Inlet            Outlet                      Manning    Inlet      Outlet     Init.      Max.       
;;Name           Node             Node             Length     N          Offset     Offset     Flow       Flow       
;;-------------- ---------------- ---------------- ---------- ---------- ---------- ---------- ---------- ---------- 
Low-Flow         Div-UND          MW               100        0.01       0          0          0          0          
Overflow         Div-UND          POC-1            100        0.01       0          0          0          0          
 
[OUTLETS] 
;;               Inlet            Outlet           Outflow    Outlet          Qcoeff/                     Flap 
;;Name           Node             Node             Height     Type            QTable           Qexpon     Gate 
;;-------------- ---------------- ---------------- ---------- --------------- ---------------- ---------- ---- 
U-Campus         UND-Campus       Div-UND          0          TABULAR/HEAD    U-Out-Campus                NO   
 
[XSECTIONS] 
;;Link           Shape        Geom1            Geom2      Geom3      Geom4      Barrels    
;;-------------- ------------ ---------------- ---------- ---------- ---------- ---------- 
Low-Flow         DUMMY        0                0          0          0          1                     
Overflow         DUMMY        0                0          0          0          1                     
 
[LOSSES] 
;;Link           Inlet      Outlet     Average    Flap Gate  
;;-------------- ---------- ---------- ---------- ---------- 
 
[CURVES] 
;;Name           Type       X-Value    Y-Value    
;;-------------- ---------- ---------- ---------- 
Und-Div          Diversion  0          0          
Und-Div                     0.190      0.190      
Und-Div                     0.232      0.202      
Und-Div                     0.330      0.214      
Und-Div                     0.481      0.225      
Und-Div                     0.684      0.235      
Und-Div                     0.937      0.245      
Und-Div                     1.236      0.255      
Und-Div                     1.581      0.264      
Und-Div                     1.968      0.273      
Und-Div                     2.394      0.282      
Und-Div                     2.857      0.290      
Und-Div                     3.353      0.298      
Und-Div                     3.880      0.306      
Und-Div                     4.435      0.314      
Und-Div                     5.014      0.322      
Und-Div                     5.614      0.329      
Und-Div                     6.232      0.336      
Und-Div                     6.864      0.343      
Und-Div                     7.508      0.350      
Und-Div                     8.160      0.357      
Und-Div                     8.646      0.364      
Und-Div                     9.021      0.370      
Und-Div                     9.381      0.377      
Und-Div                     9.727      0.383      
Und-Div                     10.061     0.389      
Und-Div                     10.384     0.395      
Und-Div                     10.698     0.401      
Und-Div                     11.002     0.407      
Und-Div                     11.298     0.413      
Und-Div                     11.587     0.419      
Und-Div                     11.868     0.425      
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POST_DEV_BMP 
Und-Div                     12.143     0.430      
Und-Div                     12.412     0.436      
Und-Div                     12.675     0.441      
 
U-Out-Campus     Rating     0          0.000      
U-Out-Campus                0.50       0.000      
U-Out-Campus                0.58       0.008      
U-Out-Campus                0.67       0.028      
U-Out-Campus                0.75       0.039      
U-Out-Campus                0.83       0.047      
U-Out-Campus                0.92       0.055      
U-Out-Campus                1.00       0.061      
U-Out-Campus                1.08       0.067      
U-Out-Campus                1.17       0.072      
U-Out-Campus                1.25       0.077      
U-Out-Campus                1.33       0.082      
U-Out-Campus                1.42       0.086      
U-Out-Campus                1.50       0.090      
U-Out-Campus                1.58       0.094      
U-Out-Campus                1.67       0.098      
U-Out-Campus                1.75       0.102      
U-Out-Campus                1.83       0.105      
U-Out-Campus                1.92       0.109      
U-Out-Campus                2.00       0.112      
U-Out-Campus                2.08       0.115      
U-Out-Campus                2.17       0.118      
U-Out-Campus                2.25       0.121      
U-Out-Campus                2.33       0.124      
U-Out-Campus                2.42       0.127      
U-Out-Campus                2.50       0.130      
U-Out-Campus                2.58       0.133      
U-Out-Campus                2.67       0.136      
U-Out-Campus                2.75       0.138      
U-Out-Campus                2.83       0.243      
U-Out-Campus                2.92       0.434      
U-Out-Campus                3.00       0.679      
U-Out-Campus                3.08       0.969      
U-Out-Campus                3.17       1.173      
U-Out-Campus                3.25       1.322      
U-Out-Campus                3.33       1.454      
U-Out-Campus                3.42       1.575      
U-Out-Campus                3.50       1.686      
U-Out-Campus                3.58       1.790      
U-Out-Campus                3.67       1.889      
U-Out-Campus                3.75       1.982      
U-Out-Campus                3.83       2.070      
U-Out-Campus                3.92       2.155      
U-Out-Campus                4.00       2.237      
U-Out-Campus                4.08       2.315      
U-Out-Campus                4.17       2.391      
U-Out-Campus                4.25       2.464      
U-Out-Campus                4.33       2.536      
U-Out-Campus                4.42       2.605      
U-Out-Campus                4.50       2.672      
U-Out-Campus                4.58       2.738      
U-Out-Campus                4.67       2.802      
U-Out-Campus                4.75       2.865      
U-Out-Campus                4.83       2.926      
U-Out-Campus                4.92       2.986      
U-Out-Campus                5.00       3.045      
U-Out-Campus                5.08       3.103      
U-Out-Campus                5.17       3.159      
U-Out-Campus                5.25       3.215      
U-Out-Campus                5.33       3.270      
U-Out-Campus                5.42       3.323      
U-Out-Campus                5.50       3.376      
U-Out-Campus                5.58       3.428      
U-Out-Campus                5.67       3.480      
U-Out-Campus                5.75       3.530      
U-Out-Campus                5.83       3.580      
U-Out-Campus                5.92       3.629      
U-Out-Campus                6.00       3.677      
U-Out-Campus                6.08       3.986      
U-Out-Campus                6.17       4.511      
U-Out-Campus                6.25       5.175      
U-Out-Campus                6.33       5.953      
U-Out-Campus                6.42       6.829      
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U-Out-Campus                6.50       7.792      
U-Out-Campus                6.58       8.834      
U-Out-Campus                6.67       9.950      
U-Out-Campus                6.75       11.135     
 
UND-Campus       Storage    0.000      1672.0     
UND-Campus                  0.500      1672.0     
UND-Campus                  0.583      1672.0     
UND-Campus                  0.667      1672.0     
UND-Campus                  0.750      1672.0     
UND-Campus                  0.7501     3466.7     
UND-Campus                  0.833      3484.8     
UND-Campus                  0.917      3476.3     
UND-Campus                  1.000      3457.5     
UND-Campus                  1.083      3463.2     
UND-Campus                  1.167      3442.3     
UND-Campus                  1.250      3448.7     
UND-Campus                  1.333      3428.2     
UND-Campus                  1.417      3432.4     
UND-Campus                  1.500      3411.0     
UND-Campus                  1.583      3414.2     
UND-Campus                  1.667      3391.7     
UND-Campus                  1.750      3394.1     
UND-Campus                  1.833      3370.8     
UND-Campus                  1.917      3369.4     
UND-Campus                  2.000      3350.0     
UND-Campus                  2.083      3345.0     
UND-Campus                  2.167      3324.6     
UND-Campus                  2.250      3318.5     
UND-Campus                  2.333      3295.8     
UND-Campus                  2.417      3291.0     
UND-Campus                  2.500      3266.0     
UND-Campus                  2.583      3260.0     
UND-Campus                  2.667      3231.9     
UND-Campus                  2.750      3227.3     
UND-Campus                  2.833      3197.5     
UND-Campus                  2.917      3190.8     
UND-Campus                  3.000      3159.9     
UND-Campus                  3.083      3152.1     
UND-Campus                  3.167      3119.1     
UND-Campus                  3.250      3109.9     
UND-Campus                  3.333      3075.3     
UND-Campus                  3.417      3064.4     
UND-Campus                  3.500      3028.2     
UND-Campus                  3.583      3014.1     
UND-Campus                  3.667      2978.7     
UND-Campus                  3.750      2961.5     
UND-Campus                  3.833      2923.8     
UND-Campus                  3.917      2904.8     
UND-Campus                  4.000      2864.6     
UND-Campus                  4.083      2842.8     
UND-Campus                  4.167      2799.7     
UND-Campus                  4.250      2774.9     
UND-Campus                  4.333      2728.3     
UND-Campus                  4.417      2699.6     
UND-Campus                  4.500      2649.8     
UND-Campus                  4.583      2616.5     
UND-Campus                  4.667      2561.9     
UND-Campus                  4.750      2522.7     
UND-Campus                  4.833      2461.4     
UND-Campus                  4.917      2414.2     
UND-Campus                  5.000      2341.4     
UND-Campus                  5.083      2279.8     
UND-Campus                  5.167      2187.3     
UND-Campus                  5.250      2091.6     
UND-Campus                  5.333      1890.5     
UND-Campus                  5.417      1834.0     
UND-Campus                  5.500      1806.1     
UND-Campus                  5.583      1771.6     
UND-Campus                  5.667      1733.6     
UND-Campus                  5.750      1672.0     
UND-Campus                  5.833      1672.0     
UND-Campus                  5.917      1672.0     
UND-Campus                  6.000      1672.0     
UND-Campus                  6.083      1672.0     
UND-Campus                  6.167      1672.0     
UND-Campus                  6.250      1672.0     
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UND-Campus                  6.333      1672.0     
UND-Campus                  6.417      1672.0     
UND-Campus                  6.500      1672.0     
UND-Campus                  6.583      1672.0     
UND-Campus                  6.667      1672.0     
UND-Campus                  6.750      1672.0     
 
[TIMESERIES] 
;;Name           Date       Time       Value      
;;-------------- ---------- ---------- ---------- 
FALLBROOK        FILE "Fallbrook.txt" 
 
[REPORT] 
INPUT      NO 
CONTROLS   NO 
SUBCATCHMENTS ALL 
NODES ALL 
LINKS ALL 
 
[TAGS] 
 
[MAP] 
DIMENSIONS 950.000 4925.000 2050.000 6575.000 
Units      None 
 
[COORDINATES] 
;;Node           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
POC-1            1500.000           4600.000           
MW               1313.552           4600.849           
Div-UND          1500.000           5000.000           
UND-Campus       1500.000           5500.000           
 
[VERTICES] 
;;Link           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
Low-Flow         1319.024           4910.023           
Low-Flow         1319.024           4700.340           
 
[Polygons] 
;;Subcatchment   X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
DMA-1-C          1500.000           6000.000           
BYPASS-C         2000.000           5000.000           
 
[SYMBOLS] 
;;Gage           X-Coord            Y-Coord            
;;-------------- ------------------ ------------------ 
FALLBROOK        2000.000           6000.000           
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Project:

Chamber Model - MC-4500

Units - Imperial

Number of Chambers - 96

Number of End Caps - 8

Voids in the stone (porosity) - 40 %

Base of Stone Elevation - 0.00 ft

Amount of Stone Above Chambers - 12 in

Amount of Stone Below Chambers - 9 in

9

Area of system - 4180 sf  Min. Area - 

Height of 

System 

Incremental Single 

Chamber

Incremental 

Single End Cap

Incremental 

Chambers

Incremental 

End Cap

Incremental 

Stone

Incremental Ch, 

EC and Stone

Cumulative 

System Elevation

(inches) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (cubic feet) (feet)

81 0.00 0.00 0.00 0.00 139.33 139.33 17610.59 6.75

80 0.00 0.00 0.00 0.00 139.33 139.33 17471.26 6.67

79 0.00 0.00 0.00 0.00 139.33 139.33 17331.93 6.58

78 0.00 0.00 0.00 0.00 139.33 139.33 17192.59 6.50

77 0.00 0.00 0.00 0.00 139.33 139.33 17053.26 6.42

76 0.00 0.00 0.00 0.00 139.33 139.33 16913.93 6.33

75 0.00 0.00 0.00 0.00 139.33 139.33 16774.59 6.25

74 0.00 0.00 0.00 0.00 139.33 139.33 16635.26 6.17

73 0.00 0.00 0.00 0.00 139.33 139.33 16495.93 6.08

72 0.00 0.00 0.00 0.00 139.33 139.33 16356.59 6.00

71 0.00 0.00 0.00 0.00 139.33 139.33 16217.26 5.92

70 0.00 0.00 0.00 0.00 139.33 139.33 16077.93 5.83

69 0.04 0.01 3.93 0.10 137.72 141.76 15938.59 5.75

68 0.12 0.03 11.15 0.27 134.77 146.18 15796.84 5.67

67 0.16 0.05 15.81 0.41 132.84 149.07 15650.65 5.58

66 0.21 0.07 20.04 0.53 131.11 151.67 15501.58 5.50

65 0.27 0.08 25.76 0.66 128.76 155.19 15349.91 5.42

64 0.45 0.11 43.47 0.84 121.61 165.92 15194.72 5.33

63 0.67 0.13 63.87 1.06 113.36 178.29 15028.80 5.25

62 0.80 0.16 76.71 1.29 108.14 186.13 14850.51 5.17

61 0.91 0.19 87.18 1.51 103.86 192.55 14664.39 5.08

60 1.00 0.22 96.28 1.75 100.12 198.15 14471.84 5.00

59 1.09 0.25 104.38 1.98 96.79 203.15 14273.69 4.92

58 1.16 0.28 111.69 2.20 93.77 207.67 14070.54 4.83

57 1.23 0.30 118.46 2.41 90.98 211.86 13862.87 4.75

56 1.30 0.33 124.77 2.62 88.38 215.77 13651.01 4.67

55 1.36 0.35 130.66 2.84 85.94 219.43 13435.24 4.58

54 1.42 0.38 136.20 3.07 83.63 222.89 13215.81 4.50

53 1.47 0.41 141.44 3.27 81.45 226.16 12992.92 4.42

52 1.53 0.44 146.41 3.53 79.36 229.30 12766.76 4.33

51 1.57 0.47 151.15 3.75 77.37 232.27 12537.46 4.25

50 1.62 0.50 155.65 3.96 75.49 235.10 12305.18 4.17

49 1.67 0.52 159.96 4.17 73.68 237.81 12070.08 4.08

48 1.71 0.54 164.07 4.36 71.96 240.39 11832.27 4.00

47 1.75 0.57 168.01 4.53 70.32 242.86 11591.88 3.92

46 1.79 0.59 171.77 4.71 68.74 245.22 11349.02 3.83

45 1.83 0.61 175.41 4.88 67.22 247.51 11103.80 3.75

44 1.86 0.63 178.89 5.06 65.75 249.70 10856.29 3.67

43 1.90 0.64 182.24 5.14 64.38 251.76 10606.59 3.58

42 1.93 0.68 185.46 5.42 62.98 253.86 10354.83 3.50

41 1.96 0.70 188.55 5.60 61.67 255.82 10100.97 3.42

40 2.00 0.72 191.53 5.78 60.41 257.72 9845.15 3.33

39 2.03 0.74 194.40 5.95 59.19 259.54 9587.43 3.25

38 2.05 0.76 197.16 6.12 58.02 261.30 9327.88 3.17

37 2.08 0.79 199.82 6.28 56.89 263.00 9066.58 3.08

36 2.11 0.80 202.38 6.42 55.81 264.61 8803.58 3.00

35 2.13 0.82 204.85 6.56 54.77 266.18 8538.97 2.92

34 2.16 0.84 207.23 6.71 53.76 267.70 8272.79 2.83

33 2.18 0.85 209.52 6.81 52.80 269.13 8005.10 2.75

32 2.21 0.86 211.73 6.88 51.89 270.50 7735.96 2.67

31 2.23 0.89 213.85 7.12 50.95 271.92 7465.47 2.58

30 2.25 0.90 215.89 7.23 50.08 273.21 7193.55 2.50

29 2.27 0.92 217.86 7.34 49.26 274.45 6920.34 2.42

28 2.29 0.92 219.74 7.36 48.49 275.59 6645.89 2.33

27 2.31 0.94 221.55 7.55 47.69 276.79 6370.30 2.25

26 2.33 0.96 223.29 7.65 46.96 277.90 6093.50 2.17

25 2.34 0.97 224.96 7.75 46.25 278.96 5815.60 2.08

24 2.36 0.98 226.55 7.85 45.57 279.97 5536.65 2.00

23 2.38 0.97 228.08 7.77 45.00 280.84 5256.67 1.92

22 2.39 1.00 229.53 8.03 44.31 281.87 4975.83 1.83

21 2.41 1.01 230.92 8.09 43.73 282.74 4693.96 1.75

20 2.42 1.02 232.25 8.16 43.17 283.58 4411.22 1.67

19 2.43 1.03 233.51 8.24 42.63 284.38 4127.64 1.58

18 2.44 1.04 234.70 8.31 42.13 285.14 3843.26 1.50

17 2.46 1.05 235.84 8.37 41.65 285.86 3558.12 1.42

16 2.47 1.05 236.91 8.43 41.20 286.54 3272.26 1.33

15 2.48 1.05 237.92 8.40 40.81 287.12 2985.72 1.25

14 2.49 1.06 238.87 8.45 40.40 287.73 2698.60 1.17

13 2.50 1.08 239.78 8.60 39.98 288.36 2410.87 1.08

12 2.51 1.08 240.62 8.66 39.62 288.91 2122.50 1.00

11 2.51 1.09 241.41 8.70 39.29 289.40 1833.60 0.92

10 2.53 1.11 242.59 8.85 38.76 290.20 1544.20 0.83

9 0.00 0.00 0.00 0.00 139.33 139.33 1254.00 0.75

8 0.00 0.00 0.00 0.00 139.33 139.33 1114.67 0.67

7 0.00 0.00 0.00 0.00 139.33 139.33 975.33 0.58

6 0.00 0.00 0.00 0.00 139.33 139.33 836.00 0.50

5 0.00 0.00 0.00 0.00 139.33 139.33 696.67 0.42

4 0.00 0.00 0.00 0.00 139.33 139.33 557.33 0.33

3 0.00 0.00 0.00 0.00 139.33 139.33 418.00 0.25

2 0.00 0.00 0.00 0.00 139.33 139.33 278.67 0.17

1 0.00 0.00 0.00 0.00 139.33 139.33 139.33 0.08

StormTech MC-4500 Cumulative Storage Volumes

CAMPUS PARK, PARCEL 1

3781 sf  min. area

Include Perimeter Stone in Calculations 

Click Here for Metric 
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July 2017 

 

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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8.0 General Requirements 

• Completion of this attachment is required for all PDPs subject to hydromodification 
management requirements (see PDP SWQMP Form Table 5). Do not submit this attachment if 
exempt from Hydromodification Management requirements.  Document the PDP exemption in 
Attachment 9. 

• Submit this cover page and all required Sub-attachments for all structural hydromodification 
management BMPs proposed for the project. 

• Constructed features must fully satisfy the requirements described in applicable BMPDM 
sections and appendices, and any other guidance identified by the County. 

• DMA Exhibits and Construction Plans: DMAs, features, and BMPs identified and described in 
this attachment must be shown on DMA Exhibits and all applicable construction plans 
submitted for the project.  See Attachment 2 for additional instruction on exhibits and plans.   

• Structural BMP Certification.  All structural hydromodification management BMPs documented 
this attachment must be certified by a registered engineer in Attachment 7, Sub-attachment 7.1. 

• Structural BMP Verification.  BMP installation must be verified by the County at the completion 
of construction.  Applicants must complete an Installation Verification Form (Attachment 10). 

Sub-attachments (check all that are completed) 

☒ 8.1: Flow Control Facility Design (required)1 

Submit using ☐ the Sub-attachment 8.1 cover sheet provided, or ☒ as a separate stand-alone 
document labeled Sub-attachment 8.1. 

☒ 8.2: Hydromodification Management Points of Compliance (required) 
Complete the table provided in Sub-attachment 8.2. 

    8.3: Geomorphic Assessment of Receiving Channels 

1. Has a geomorphic assessment been performed for the receiving channel(s)? 
☒ No, the low flow threshold is 0.1Q2 (default low flow threshold) 
☐ Yes (provide the information below): 

Low flow threshold: ☐ 0.1Q2     ☐ 0.3Q2     ☐ 0.5Q2 
Title:   

Date:   Preparer:     

Submit using ☐ the Sub-attachment 8.3 cover sheet provided, or ☐ as a separate stand-alone 
document labeled Sub-attachment 8.3. 

    8.4: Vector Control Plan (required if BMPs will not drain in less than 96 hours)  
☐ Included with this attachment  ☒ Not required 
 

                                                 
1 Including Structural BMP Drawdown Calculations and Overflow Design Summary.  See BMPDM Chapter 6 
and Appendix G for additional design guidance. 
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8.2 Hydromodification Management Points of Compliance 

• List and describe all points of compliance (POCs) for flow control for hydromodification 
management. 

• For each POC, provide a POC identification name or number, and a receiving channel 
identification name or number correlating to the project's HMP Exhibit (see Attachment 2). 

POC name or # Channel name or # POC Description 

1 1 Existing curb inlet on Friesian Way 
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9.0 General Requirements 

• Complete the table below to indicate which compliance pathway was selected in PDP SWQMP 

Table 6.  Include the corresponding sub-attachment with your SWQMP submittal.  Other sub-

attachments do not need to be included. 

• See the BMPDM sections and appendices listed under “BMPDM Design Resources” for 

additional explanation of design requirements. Constructed features must fully satisfy the 

requirements described in these resources, and any other guidance identified by the County. 

• DMA Exhibits and Construction Plans: CCSYAs and applicable BMPs identified and described in 

this attachment must be shown on DMA Exhibits and all applicable construction plans 

submitted for the project.  See Attachment 2 for additional instruction on exhibits and plans. 

Sub-attachments BMPDM Design 

Resources 

☐☐☐☐ 9.1: Documentation of Hydromodification Management Exemption1 Section 1.6 

☒☒☒☒ 9.2: Watershed Management Area Analysis (WMAA) Mapping1 Appendix H.1.1.2 

☐☐☐☐ 9.3: Resource Protection Ordinance (RPO) Methods Appendix H.1.1.1 

☐☐☐☐ 9.4: No Net Impact Analysis Appendix H.4 

 

 

                                                            
1
 The San Diego County Regional comprehensive WMAA mapping data can be found on the Project Clean 

Water website here:  http://www.projectcleanwater.org/download/wmaa_attc_data/ 
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9.2 Watershed Management Area Analysis (WMAA) Mapping (BMPDM Appendix H.1.1.2) 

Watershed Management Area Analysis (WMAA) mapping is a simple way to screen projects to 

determine the presence of onsite or offsite upstream Potential Critical Coarse Sediment Yield Areas 

(PCCSYAs).  The San Diego County Regional WMAA mapping data can be found on the Project Clean 

Water website here:   http://www.projectcleanwater.org/download/wmaa_attc_data/ .3 

• Based on the WMAA map and the proposed project design, demonstrate below that both of the 

following conditions apply to the PDP: 

(a) Less than 5% of PCCSYAs will be impacted (built on or obstructed) by the PDP, and  

(b) All upstream offsite PCCYSAs will be bypassed (see BMPDM Appendix H.3). 

A. Mapping Results -- At a minimum, show: (1) the project footprint, (2) areas of proposed 

development, (3) impacted onsite PCCSYAs, (4) offsite tributary areas4, and (5) bypass of upstream 

offsite PCCSYAs. 

 

  

                                                            
3
 Applicants may refine initial mapping results using options identified in BMPDM Appendix H.1.2. 

4
 Tributary areas must be shown to demonstrate that upstream offsite PCCSYAs do not exist.  If bypassing 

these areas, only the bypass should be shown. 
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B. Explanation -- Provide documentation as needed to demonstrate that (1) impacts to PCCSYAs 

are below 5%, and (2) upstream offsite PCCYSAs are effectively bypassed.  Add pages as 

necessary. 

As shown in the map above, all PCCYSA areas are offsite and out of the surrounding areas, 

preventing impacts to all PCCYSAs. Additionally, no bypass systems are necessary.. 
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This form must be accepted by the County prior to the release of construction permits or granting of 
occupancy for applicable portions of a Priority Development Project (PDP).  Its purpose is to provide 
documentation of the final installation of permanent Best Management Practices (BMPs) used to satisfy 
Structural Performance Standards for the development project.  Compliance with these standards reduces 
the discharge of pollutants and flows from the completed project site.  Applicable standards may be satisfied 
using Structural BMPs (S-BMPs), Significant Site Design BMPs (SSD-BMPs), or both.  Applicants are 
responsible for providing all requested information.  Do not leave any fields blank; indicate N/A for any 
requested item that is not applicable. 
 

PART 1 General Project and Applicant Information 
 
 

Table 1: Project and Applicant Information 

 
  A. Project Summary Information 

 

Project Name Passerelle TM Parcel 1 

Record ID (e.g. grading/improvement 
plan number, building permit) 

Click here to enter text. 

Project Address (Vacant) Horse Ranch Creek Road, Fallbrook, CA 92028 

Assessor's Parcel Number(s) APN(s) 108-120-61 & 63 

Project Watershed (complete Hydrologic 
Unit, Area, and Subarea Name with 

Numeric Identifier) 

903.12 - San Luis Rey HU, Lower San Luis HA, Bonsall HSA 

   
B. Owner Information 
 

Name D.R. Horton 

Address 10531 4S Commons Dr # 700, San Diego, CA 92127 

Email Address monty@mddhomes.com 

Phone Number (858) 431-9622 
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**THIS PAGE IS FOR PARTIAL RECORD PLAN VERIFICATIONS ONLY ** 
 
If this is a partial Installation Verification Form submittal, list ALL DMAs and BMPs for the Priority 
Development Project in Table 2.  Provide acceptance information where applicable. 

Table 2: Information for Partial IVF Submittals 
 

A: DMA and BMP Information 
 

DMA # Structural and Significant Site Design BMPs WPP Acceptance 
Date 

IVF ID No. 
(e.g. 2018-001) 

    
    
    
    
    
    

 

B: DMA and BMP Map 
 

Please attach a map showing (1) all DMAs for the project site, (2) the DMAs and/or lots accepted under 
previous Verification Forms, and (3) the locations of Structural BMPs and Significant Site Design BMPs 
previously accepted. 
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PART 2 DMA and BMP Inventory Information  
Use this table to document Structural BMPs (S-BMPs) and Significant Site Design BMPs (SSD-BMPs) for the PDP.  All DMAs that are not self-mitigating or 
de minimis must have at least one Structural BMP or Significant Site Design BMP.  
• In Part A, list all Structural BMPs (including both Pollutant Control and/or Hydromodification as applicable) by DMA. 
• Complete Part B for all DMAs that contain only Significant Site Design BMPs.  SSD-BMPs are Site Design BMPs (SD-BMPs) that are sized and 

constructed to satisfy Structural Performance Standards for a DMA.   
• Documentation of SD-BMPs is not required in this table for any DMA that also contains S-BMPs. 
• The information provided for each BMP in the table must match that provided in the Stormwater Quality Management Plan (SWQMP), 

construction plans, maintenance agreements, and other relevant project documentation. 
 
Table 3: Required Information for Structural BMPs and Significant Site Design BMPs

DMA # BMP Information Maintenance 
Category 

Maintenance 
Agreement 

or 
Maintenance 
Notification 

Recorded 
Doc. # 

Construction 
Plan Sheet # 

Landscape Plan 
# 
 

& Sheet # 
(For Vegetated 

BMPs Only) 

FOR DPW-WPP 
USE ONLY 

Reviewer concurs 
that the BMP(s) 

may be accepted 
into inventory (date 

and initial) 

Quantity Description/Type of Structural BMP BMP ID #(s) 

Part A Structural BMPs (S-BMPs) 

A 1 Modular Wetland System (BF-3) BMP-A 2     

A 1 Underground Storage Tank BMP-B 2     

         

Add rows as needed 

Part B Significant Site Design BMPs (SSD-BMPs) 

         --- ---    

  Choose an item.  --- ---    

  Choose an item.  --- ---    

Add rows as needed 
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PART 3 Required Attachments for All BMPs Listed in Table 3 

 
For ALL projects, submit the following to the County inspector (check all that are attached): 
 

☐ Photographs: Labeled photographs illustrating proper construction of each S-BMP or SSD-BMP. 
 
☐ Maintenance Agreements: Copies of all approved and recorded Storm Water Maintenance Agreements 

(SWMAs) or Maintenance Notifications (MNs) for all S-BMPs. 
 

Note: All BMPs proposed for County ownership will remain the responsibility of the owner listed on Page 1 until 
a signed Letter of Acceptance of Completion is received by the DPW Watershed Protection Program. 
 
 
For Grading and Improvement projects only, ALSO submit: 
 

☐ Construction Plans: An 11” X 17” copy of the most current applicable approved Construction Plan 
sheets: 

 
☐ Grading Plans, AND/OR 
☐ Improvement Plans, AND/OR 
☐ Precise Grading Plan(s) (only for residential subdivisions with tract homes), AND/OR 
☐ Other (Please specify)    Click here to enter text.    

 
Note: For each Construction Plan, the sheets submitted must incorporate all of the following: 

 
☐ A BMP Table, AND 
☐ A plan/cross-section of each verified as-built BMP, AND 
☐ The location of each verified as-built BMP 

 
☐ Landscape Plans: An 11” X 17” copy of the most current applicable Landscape Plan sheets where the 

BMPs are required to be vegetated, including: 
 

☐ The Certification of Completion (Form 407), AND 
☐ The Certificate of Approval from PDS Landscape Architect 

 
Note: For each Landscape Plan, the sheets submitted must show the location of each verified as-built BMP. 

 
 

 
Required only for Verifications for Partial Record Plans 
 

☐ If this is a partial record plan verification, please include the following: 
 

☐  A list of previously submitted Verification Forms (Table 2, A) 
☐  A map of DMAs and BMPs (Table 2, B) 
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PART 4 Preparer’s Certification 

By signing below, I certify that the BMP(s) listed in Table 3 of this Verification Form have been constructed 
and all are in substantial conformance with the approved plans and applicable regulations.  I understand the 
County reserves the right to inspect the above BMPs to verify compliance with the approved plans and 
Watershed Protection Ordinance (WPO). Should it be determined that the BMPs were not constructed to 
plan or code, corrective actions may be necessary before permits can be closed. 
 
Note:  Structural BMPs (Table 3, Part A) must be certified by a licensed professional engineer. 
 
 
 
 
Please sign and, if applicable, provide your seal below. 
 
Preparer’s Printed Name: 
 
 
____     __________________ 
 
 
Email: _     ________________ 
 
Phone Number: _     ________ 
 
 
Preparer's Signed Name: 
 
 
____________________________________________ 
 
 
Date: _     _________________ 
  

[SEAL] 
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COUNTY - OFFICIAL USE ONLY: 
 
For County Inspectors 
 
County Department: ____________________  
 
Date verification received from EOW: _____________________________ 
 
By signing below, County Inspector concurs that every noted BMP has been installed per plan. 
 
Inspector Name: _______________________________________________ 
 
Inspector’s Signature: __________________________ _____ Date: ________________ 
 
 
For Building Division Only 
 
Inspection Supervisor Name:  __________________________________________________ 
 
Inspector Supervisor’s Signature: ____________________________ Date: _____________ 
 
 
 
PDCI & Building, along with the rest of this package, please provide to DPW WPP: 
 

☐  A copy of the final accepted SWQMP and any accepted addendum 

 
 
For Watershed Protection Program Only 
 
Date Received: _________________________________________ 
 
WPP Reviewer: __________________________________________ 
 
WPP Reviewer concurs that the BMPs accepted in Part 2 above may be entered into inventory. 
 
WPP Reviewer’s Signature: __________________________________ Date: _____________ 
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11.0 Cover Sheet and General Requirements 

• All Structural BMPs must have a plan and mechanism to ensure on-going maintenance.  Use the 
table below to document the types of agreements to be submitted for the PDP and submit them 
under cover of this sheet. 

• See BMPDM Section 7.3 for a description of maintenance categories and responsibilities.  Note 
that since Category 3 and 4 BMPs are County-maintained, they do not require maintenance 
agreements. 

 

a. Applicability of Maintenance Agreements 
Check the boxes below to indicate which types of agreements are included with this attachment.   
☒ Maintenance Notification (Category 1 BMPs) 

• Exhibit A: Project Site Vicinity; Project Site Map; and a map for each BMP and its Drainage 
Management Area 

• Exhibit B: BMP Maintenance Plan (see below)  
☐ Stormwater Maintenance Agreement (Category 2 BMPs) 

• Exhibit A: Legal Description of Property 
• Exhibit B: BMP Maintenance Plan (see below) 
• Exhibit C: Project Site Vicinity Map 

Maintenance agreement templates and instructions are provided on the County’s website:  

www.sandiegocounty.gov/stormwater under the Development Resources tab. 

PDP applicants contact County staff to ensure they have the most current forms. 

b. Maintenance Plan Requirements 

Use this checklist to confirm that each maintenance plan includes the following that as applicable. 

☒ Specific maintenance indicators and actions for proposed structural BMP(s). These must 
be based on based on maintenance indicators presented in BMP Design Fact Sheets in 
Appendix E and enhanced to reflect actual proposed components of the structural BMP(s). 

☒ Access to inspect and perform maintenance on the structural BMP(s). 
☒ Features 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. 
 

http://www.sandiegocounty.gov/stormwater


RECORDING REQUESTED BY: 
 
 
WHEN RECORDED MAIL TO: 
 
 
 
 
(property owner) 

 
 

 
 

MAINTENANCE NOTIFICATION AGREEMENT FOR 
CATEGORY 1 STORMWATER STRUCTURAL BMP’s 

 
THIS AGREEMENT is made on the __________________ day of ________  __________________, 20_____ and 
replaces and rescinds the previous agreement with document number______________________. 
_____________________________________________________, the Owner(s) of the hereinafter described real property: 
Address_________________________________________________ Post Office ________________ Zip Code ________ 
Assessor Parcel No.(s) ________________________________________________________________________________ 
 
List, identify, locate (in Exhibit A) and describe the Structural Best Management Practice below: 
 
____            ___ 
 
____            ___ 
 
Owner(s) of the above property acknowledge the existence of the stormwater Structural Best Management Practice (BMP) on the 
said property.  Perpetual maintenance of the Structural BMP(s) is the requirement of the State NPDES Permit, Order No. R9-2015-
0001, Section E.3.e. and the County of San Diego Watershed Protection Ordinance (WPO) Ordinance No. 10385 Section 67.812 
through Section 67.814, and County BMP Design Manual (BMP DM) Chapters 7 & 8.  In consideration of the requirement to 
construct and maintain Structural BMP(s), as conditioned by Discretionary Permit, Grading Permit, and/or Building Permit (as may 
be applicable), I/we hereby covenant and agree that:  
 
1. I/We are the owner(s) of the existing (or to be constructed concurrently) premises located on the above described property. 
2.  I/We shall take the responsibility for the perpetual maintenance of the Structural BMP(s) as listed above in accordance with the 

maintenance plan (in Exhibit B) and in compliance with County’s self-inspection reporting and verification for as long as I/we 
have ownership of said property(ies).   

3.  I/We shall cooperate with and allow the County staff to come onto said property(ies) and perform inspection duties as 
prescribed by local and state regulators. 

4.  I/We shall inform future buyer(s) or successors of said property(ies) of the existence and perpetual maintenance requirement 
responsibilities for Structural BMP(s) as listed above and to ensure that such responsibility shall transfer to the future owner(s).   

5. I/We will abide by all of the requirements and standards of Section 67.812 through Section 67.814 of the WPO (or renumbering 
thereof) as it exists on the date of this Agreement, and which hereby is incorporated herein by reference. 

 
This Agreement shall run with the land. If the subject property is conveyed to any other person, firm, or corporation, the instrument 
that conveys title or any interest in or to said property, or any portion thereof, shall contain a provision transferring maintenance 
responsibility for Structural BMP(s) to the successive owner according to the terms of this Agreement.  Any violation of this 
Agreement is grounds for the County to impose penalties upon the property owner as prescribed in County Code of Regulatory 
Ordinances, Title 1, Division 8, Chapter 1 Administrative Citations §§18.101-18.116. 
 
___________________________________________________          _____________________________________________ 
Owner(s) Signature(s) 
 
___________________________________________________          _____________________________________________ 
Print Owner(s) Name(s) and Title 
 
STATE OF CALIFORNIA    ) 
COUNTY OF _    ) 
 
On ___________________________ before me, _______________________________________________Notary Public, 
personally appeared _______________________________________ who proved to me on the basis of satisfactory evidence to be 
the person(s) whose name(s) is/are subscribed to the within instrument and acknowledged to me that he/she/they executed the 
same in his/her/their authorized capacity(ies), and that by his/her/their signature(s) on the instrument the person(s) or the entity 
upon behalf of which the person(s) acted, executed the instrument. 
I certify under PENALTY OF PERJURY under the laws of the State of California that the foregoing paragraph is true and correct. 
WITNESS my hand and official seal. 

SPACE ABOVE THIS LINE FOR RECORDER’S USE 

William
Text Box
PASSERELLE, LLC

William
Text Box
BMP-A: MODULAR WETLAND SYSTEM

William
Text Box
BMP-B: UNDERGROUND STORAGE TANK

William
Text Box
PASSERELLE, LLC
402 W Broadway #1320, San Diego, CA 92101

William
Text Box
(VACANT) HORSE RANCH CREEK ROAD

William
Text Box
92028

William
Text Box
108-120-61 & 62
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• PROJECT VICINITY MAP 

• PROJECT SITE MAP 
• DMA MAP BOOK 
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EXHIBIT “B” 
BMP MAINTENANCE PLAN 



www.modularwetlands.com 
 

 
 

 
Maintenance Guidelines for  

Modular Wetland System - Linear 
 
 

Maintenance Summary 
 
o Remove Trash from Screening Device – average maintenance interval is 6 to 12 months.  

  (5 minute average service time). 
o Remove Sediment from Separation Chamber – average maintenance interval is 12 to 24 months. 

 (10 minute average service time).  
o Replace Cartridge Filter Media – average maintenance interval 12 to 24 months. 

  (10-15 minute per cartridge average service time). 
o Replace Drain Down Filter Media – average maintenance interval is 12 to 24 months. 

 (5 minute average service time).  
o Trim Vegetation – average maintenance interval is 6 to 12 months. 

  (Service time varies).  
 

System Diagram 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

 

Access to screening device, separation 
chamber and cartridge filter 

Access to drain 
down filter 

Pre-Treatment  
Chamber 

Biofiltration Chamber 

Discharge  
Chamber 

Outflow 
Pipe 

Inflow Pipe 
(optional) 
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Maintenance Procedures  
 

Screening Device 
 

1. Remove grate or manhole cover to gain access to the screening device in the Pre-
Treatment Chamber. Vault type units do not have screening device. Maintenance 
can be performed without entry.   

2. Remove all pollutants collected by the screening device.  Removal can be done 
manually or with the use of a vacuum truck.  The hose of the vacuum truck will not 
damage the screening device.  

3. Screening device can easily be removed from the Pre-Treatment Chamber to gain 
access to separation chamber and media filters below. Replace grate or manhole 
cover when completed. 

 
Separation Chamber 
 

1. Perform maintenance procedures of screening device listed above before 
maintaining the separation chamber.  

2. With a pressure washer spray down pollutants accumulated on walls and cartridge 
filters.  

3. Vacuum out Separation Chamber and remove all accumulated pollutants. Replace 
screening device, grate or manhole cover when completed. 
 

Cartridge Filters 
 

1. Perform maintenance procedures on screening device and separation chamber 
before maintaining cartridge filters.  

2. Enter separation chamber. 
3. Unscrew the two bolts holding the lid on each cartridge filter and remove lid. 
4. Remove each of 4 to 8 media cages holding the media in place.   
5. Spray down the cartridge filter to remove any accumulated pollutants. 
6. Vacuum out old media and accumulated pollutants.  
7. Reinstall media cages and fill with new media from manufacturer or outside 

supplier. Manufacturer will provide specification of media and sources to purchase.  
8. Replace the lid and tighten down bolts. Replace screening device, grate or 

manhole cover when completed.  
 
Drain Down Filter 
 

1. Remove hatch or manhole cover over discharge chamber and enter chamber.  
2. Unlock and lift drain down filter housing and remove old media block. Replace with 

new media block. Lower drain down filter housing and lock into place.  
3. Exit chamber and replace hatch or manhole cover.  
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Maintenance 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 require irrigation.  
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Maintenance Procedure Illustration 
 
 
 

 
Screening Device  
 
The screening device is located directly 
under the manhole or grate over the  
Pre-Treatment Chamber. It’s mounted  
directly underneath for easy access 
and cleaning. Device can be cleaned by 
hand or with a vacuum truck.  
 
 
 
 
 
 
 
Separation Chamber 
 
The separation chamber is located 
directly beneath the screening device.  
It can be quickly cleaned using a  
vacuum truck or by hand. A pressure 
washer is useful to assist in the  
cleaning process. 
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Cartridge Filters 
 
The cartridge filters are located in the  
Pre-Treatment chamber connected to  
the wall adjacent to the biofiltration  
chamber. The cartridges have  
removable tops to access the  
individual media filters. Once the 
cartridge is open media can be 
easily removed and replaced by hand  
or a vacuum truck.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Drain Down Filter 
 
The drain down filter is located in the  
Discharge Chamber. The drain filter 
unlocks from the wall mount and hinges 
up. Remove filter block and replace with  
new block.   
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Trim Vegetation 
 
Vegetation should be maintained in the 
same manner as surrounding vegetation 
and trimmed as needed. No fertilizer shall  
be used on the plants. Irrigation 
per the recommendation of the  
manufacturer and or landscape  
architect. Different types of vegetation 
requires different amounts of  
irrigation.  
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Inspection Form 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name  Date                   / / Time AM / PM

Weather Condition    Additional Notes

Yes

Depth:

Yes No

Modular Wetland System Type (Curb, Grate or UG Vault): Size (22', 14' or etc.):  

Other Inspection Items:

 Storm Event in Last 72-hours?           No          Yes           Type of Inspection             Routine               Follow Up                 Complaint                  Storm

Office personnel to complete section to 
the left.

2972 San Luis Rey Road, Oceanside, CA 92058     P (760) 433-7640     F (760) 433-3176

Inspection Report                              
Modular Wetlands System      

        

Is the filter insert (if applicable) at capacity and/or is there an accumulation of debris/trash on the shelf system?

Does the cartridge filter media need replacement in pre-treatment chamber and/or discharge chamber?

Any signs of improper functioning in the discharge chamber?  Note issues in comments section.

Chamber:

Is the inlet/outlet pipe or drain down pipe damaged or otherwise not functioning properly?

Structural Integrity:

Working Condition:
Is there evidence of illicit discharge or excessive oil, grease, or other automobile fluids entering and clogging the
unit?

Is there standing water in inappropriate areas after a dry period?

Damage to pre-treatment access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?
Damage to discharge chamber access cover (manhole cover/grate) or cannot be opened using normal lifting 
pressure?

Does the MWS unit show signs of  structural deterioration (cracks in the wall, damage to frame)?

Project Name   

Project Address 

Inspection Checklist

CommentsNo

Does the depth of sediment/trash/debris suggest a blockage of the inflow pipe, bypass or cartridge filter?  If yes, 
specify which one in the comments section.  Note depth of accumulation in in pre-treatment chamber.

Is there a septic or foul odor coming from inside the system?

Is there an accumulation of sediment/trash/debris in the wetland media (if applicable)?

Is it evident that the plants are alive and healthy (if applicable)? Please note Plant Information below.

Sediment / Silt / Clay

Trash / Bags / Bottles

Green Waste / Leaves / Foliage

Waste: Plant Information

No Cleaning Needed

Recommended Maintenance

Additional Notes:

Damage to Plants

Plant Replacement

Plant Trimming

Schedule Maintenance as Planned

Needs Immediate Maintenance
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Maintenance Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

E. Info@modularwetlands.com 



For Office Use Only

(city) (Zip Code) (Reviewed By)

Owner / Management Company 
(Date)

Contact Phone (               ) _

Inspector Name   Date                   / / Time AM / PM

Weather Condition    Additional Notes

Site 
Map #

Comments:

2972 San Luis Rey Road, Oceanside, CA 92058 P. 760.433.7640 F. 760.433.3176

Inlet and Outlet 
Pipe Condition

Drain Down Pipe 
Condition

Discharge Chamber 
Condition

Drain Down Media 
Condition

Plant Condition

Media Filter 
Condition

Long:

MWS 
Sedimentation 

Basin

Total Debris 
Accumulation

Condition of Media  
25/50/75/100      

(will be changed    
@ 75%)

Operational Per 
Manufactures' 
Specifications           
(If not, why?)

Lat: MWS             
Catch Basins

GPS Coordinates     
of Insert

Manufacturer / 
Description / Sizing

Trash 
Accumulation

Foliage 
Accumulation

Sediment 
Accumulation

Type of Inspection             Routine               Follow Up                 Complaint                  Storm  Storm Event in Last 72-hours?            No           Yes           

Office personnel to complete section to 
the left.

Project Address 

Project Name   

Cleaning and Maintenance Report     
Modular Wetlands System
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StormTech Maintenance Log
Project Name:
Location:

Stadia Rod Readings

Date
Fixed point to chamber

bottom (1)
Fixed point to top of

sediment (2)
Sediment Depth

(1) - (2)
Observations / Actions Inspector
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