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A Brief Introduction 

This Project-Specific WQMP Template for the Santa Ana Region has been prepared to help guide you in 

documenting compliance for your project. Because this document has been designed to specifically 

document compliance, you will need to utilize the WQMP Guidance Document as your “how-to” manual 

to help guide you through this process. Both the Template and Guidance Document go hand-in-hand, 

and will help facilitate a well prepared Project-Specific WQMP. Below is a flowchart for the layout of this 

Template that will provide the steps required to document compliance.  
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OWNER’S CERTIFICATION 
 

This Project-Specific Water Quality Management Plan (WQMP) has been prepared for First Industrial Realty Trust, 

Inc. by Thienes Engineering, Inc. for the First March Logistics – Building 1 project (P20-00004). 

 

This WQMP is intended to comply with the requirements of City of Perris for Ordinance No. 1194 which includes 

the requirement for the preparation and implementation of a Project-Specific WQMP.  

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for 

the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to 

reflect up-to-date conditions on the site.  In addition, the property owner accepts responsibility for interim 

operation and maintenance of Stormwater BMPs until such time as this responsibility is formally transferred to a 

subsequent owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees, tenants, 

maintenance and service contractors, or any other party (or parties) having responsibility for implementing 

portions of this WQMP.  At least one copy of this WQMP will be maintained at the project site or project office in 

perpetuity. The undersigned is authorized to certify and to approve implementation of this WQMP.  The 

undersigned is aware that implementation of this WQMP is enforceable under City of Perris Ordinance No. 1194. 

"I, the undersigned, certify under penalty of law that the provisions of this WQMP have been reviewed and 

accepted and that the WQMP will be transferred to future successors in interest." 

 

 

    

Owner’s Signature      Date 

  

Michael Goodwin    

Owner’s Printed Name       Owner’s Title/Position  

 

 

 

PREPARER’S CERTIFICATION 
 

“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control 

measures in this plan meet the requirements of Regional Water Quality Control Board Order No. R8-2010-0033 

and any subsequent amendments thereto.” 

 

 

 

    

Preparer’s Signature      Date 

  

Reinhard Stenzel  Director of Engineering  

Preparer’s Printed Name       Preparer’s Title/Position  

 

 

  

Preparer’s Licensure:         
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Section A: Project and Site Information  

PROJECT INFORMATION 

Type of Project: Light Industrial Warehouse 

Planning Area: Industrial/Business Park 

Community Name: N/A 

Development Name: First March Logistics – Building 1 

PROJECT LOCATION 

Latitude & Longitude (GIS): 33.868953, -117.260566 
Project Watershed and Sub-Watershed: Santa Ana River & San Jacinto 

APN(s): 294-180-028, -029, -030 and 295-300-005, -007 

Total Project Area: 19.95 acres 

Map Book and Page No.: Assessor’s Map BK294 PG. 18 and BK295 PG. 30 

PROJECT CHARACTERISTICS 

Proposed or Potential Land Use(s) Light Industrial 

Proposed or Potential SIC Code(s) 4225 

Area of Existing Impervious Project Footprint (SF) 0 

Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 797,148 (18.30 acres) 

Does the project consist of offsite road improvements?  Y  N 

Does the project propose to construct unpaved roads?  Y  N 

Is the project part of a larger common plan of development (phased project)?  Y  N 

EXISTING SITE CHARACTERISTICS 

Total area of existing Impervious Surfaces within the project limits (SF) 0 

Is the project located within any MSHCP Criteria Cell?  Y  N 

If so, identify the Cell number: N/A 

Are there any natural hydrologic features on the project site?  Y  N 

Is a Geotechnical Report attached?  Y  N 

If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) Infiltration Report 

Available 

What is the Water Quality Design Storm Depth for the project? 0.61 

 

Project Description: 

The project site encompasses approximately 19.95 acres. Proposed improvements to the site include a light 

industrial warehouse (Building 1) of approximately 419,034 square feet utilized for the transfer and storage of 

finished goods. There will be truck yards on the east and west sides of the building. Vehicle parking lots will be on 

the north and south sides of the project. Landscaping will be adjacent to the street and scattered throughout the 

site. Per the infiltration report, infiltration rates resulted in less than 0.3 inches per hour; therefore, the project 

proposes to use underground detention systems (StormTech MC-4500 Chambers) and proprietary biotreatment 

units (Bio Clean Modular Wetlands Systems) to treat runoff produced by the 85th percentile storm rainfall depth. In 

addition, catch basin filters will be provided in order to pre-treat runoff prior to entering the water quality 

features.  

 

Existing Site: 

Under existing conditions, the site is a vacant lot covered in natural grasses and sparse vegetation. Runoff from the 

site generally drains from west to east towards Natwar Lane. 

 

Hydrology: 

Flow from the easterly half of the building, the easterly truck yard and the northeasterly parking lot and drive aisle 

will drain to catch basins located in the easterly truck yard area. Runoff from the southerly parking lot and drive 

aisle will drain to a catch basin at the southeasterly portion of the parking lot. A proposed storm drain will convey 

flows from the southerly parking to the north and confluence with runoff from the easterly truck yard. The easterly 
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storm drain system continues northerly and connects to the proposed 84” public storm drain that wraps around 

this project/site.  

 

Runoff from the westerly half of the building, the westerly truck yard, the northwesterly parking lot, and the 

southwesterly drive aisle will drain to catch basins located in the westerly truck yard. A storm drain will convey 

runoff northerly to the same proposed 84” public storm drain that wraps around this project/site.  

 

This proposed 84” storm drain routes existing offsite run-on, from west of this project and west of the I-215, 

northerly around the building, and continues easterly towards an interim detention basin. The interim detention 

basin is used to detain the Q100 from the project site and all offsite flows. An 84” CMP riser/inlet is proposed to 

route/bubble up stormwater into the northeasterly corner of the interim detention basin. An interim pump is used 

to discharge residual stormwater, within the 84” pipe, via a parkway drain onto Western Way. A 24” CMP 

riser/outlet is proposed at the southeasterly corner to slowly discharge stormwater from the interim detention 

basin. At a specific water surface elevation, see separate “Interim Detention Basin Calculations” report prepared 

by Thienes Engineering, detained stormwater will outlet via the large/parallel parkway culverts onto Western Way.  

 

In the ultimate condition, the interim detention basin and all interim storm drain apparatuses will be 

capped/abandoned and/or demolished for the construction of future Building 2. The proposed 84” public storm 

drain associated with this project will be extended easterly through future Building 2 and connect to the upstream 

portion of the proposed Perris Valley Channel Lateral “B”. This lateral and all tributary areas to it are exempt from 

HCOCs. 

 

The area fronting Natwar Lane (DMA C, 0.40 acres) comprised mostly of landscaping (and some driveway) will 

sheet flow offsite. These landscaped areas are considered self-treating areas. Similarly, the pervious area located 

adjacent to the Freeway (DMA D, 0.60 acres) will be conveyed to the south via a proposed gutter. A portion of the 

freeway drains toward the site and runoff will also be collected by the proposed gutter. A wall along the southerly 

neighbor’s westerly property line will block offsite run-on and flows will continue southerly, discharging onto 

Nandina Drive. 

A.1 Maps and Site Plans 

When completing your Project-Specific WQMP, include a map of the local vicinity and existing site. In 

addition, include all grading, drainage, landscape/plant palette and other pertinent construction plans in 

Appendix 2. At a minimum, your WQMP Site Plan should include the following: 

 

• Drainage Management Areas 

• Proposed Structural BMPs 

• Drainage Path 

• Drainage Infrastructure, Inlets, Overflows 

• Source Control BMPs 

• Buildings, Roof Lines, Downspouts 

• Impervious Surfaces 

• Standard Labeling 

Use your discretion on whether or not you may need to create multiple sheets or can appropriately 

accommodate these features on one or two sheets. Keep in mind that the Co-Permittee plan reviewer 

must be able to easily analyze your project utilizing this template and its associated site plans and maps. 
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A.2 Identify Receiving Waters 
Using Table A.1 below, list in order of upstream to downstream, and the receiving waters that the 

project site is tributary to. Continue to fill each row with the Receiving Water’s 303(d) listed 

impairments (if any), designated beneficial uses, and proximity, if any, to a RARE beneficial use. Include 

a map of the receiving waters in Appendix 1.  

 
Table A.1 Identification of Receiving Waters 

Receiving Waters 
EPA Approved 303(d) List 

Impairments 

Designated  

Beneficial Uses 

Proximity to RARE  

Beneficial Use 

Perris Valley Storm 

Drain 
None None 

Not classified as a 

RARE waterbody. 

San Jacinto River, 

Reach 3 
None 

AGR, GWR, REC1, 

REC2, WARM, WILD 

Not classified as a 

RARE waterbody. 

Canyon Lake (aka San 

Jacinto River, Reach 2) 
Nutrients, Pathogens 

MUN, AGR, GWR, 

REC1, REC2, WARM, 

WILD 

Not classified as a 

RARE waterbody. 

San Jacinto River, 

Reach 1 
None 

MUN, AGR, GWR, 

REC1, REC2, WARM, 

WILD 

Not classified as a 

RARE waterbody. 

Lake Elsinore 

Nutrients, Organic 

Enrichment/Low Dissolved 

Oxygen, Indicator Bacteria 

REC1, REC2, WARM, 

WILD 

Not classified as a 

RARE waterbody. 

 

A.3 Additional Permits/Approvals required for the Project: 
Table A.2 Other Applicable Permits 

Agency Permit Required 

State Department of Fish and Game, 1602 Streambed Alteration Agreement  Y  N 

State Water Resources Control Board, Clean Water Act (CWA) Section 401 Water Quality Cert.  Y  N 

US Army Corps of Engineers, CWA Section 404 Permit  Y  N 

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion  Y  N 

Statewide Construction General Permit Coverage  Y  N 

Statewide Industrial General Permit Coverage (dependent on tenant)  Y  N 

Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP)  Y  N 

Other (please list in the space below as required) 

City of Perris Grading Permit 
 Y  N 

Other (please list in the space below as required) 

City of Perris Building Permit 
 Y  N 

If yes is answered to any of the questions above, the Co-Permittee may require proof of 

approval/coverage from those agencies as applicable including documentation of any associated 

requirements that may affect this Project-Specific WQMP. 
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Section B: Optimize Site Utilization (LID Principles) 

Review of the information collected in Section ‘A’ will aid in identifying the principal constraints on site 

design and selection of LID BMPs as well as opportunities to reduce imperviousness and incorporate LID 

Principles into the site and landscape design.  For example, constraints might include impermeable 

soils, high groundwater, groundwater pollution or contaminated soils, steep slopes, geotechnical 

instability, high-intensity land use, heavy pedestrian or vehicular traffic, utility locations or safety 

concerns.  Opportunities might include existing natural areas, low areas, oddly configured or otherwise 

unbuildable parcels, easements and landscape amenities including open space and buffers (which can 

double as locations for bioretention BMPs), and differences in elevation (which can provide hydraulic 

head).  Prepare a brief narrative for each of the site optimization strategies described below.  This 

narrative will help you as you proceed with your LID design and explain your design decisions to others.  

The 2010 Santa Ana MS4 Permit further requires that LID Retention BMPs (Infiltration Only or Harvest 

and Use) be used unless it can be shown that those BMPs are infeasible.  Therefore, it is important that 

your narrative identify and justify if there are any constraints that would prevent the use of those 

categories of LID BMPs.  Similarly, you should also note opportunities that exist which will be utilized 

during project design.  Upon completion of identifying Constraints and Opportunities, include these on 

your WQMP Site plan in Appendix 1. 

Site Optimization 

The following questions are based upon Section 3.2 of the WQMP Guidance Document. Review of the 

WQMP Guidance Document will help you determine how best to optimize your site and subsequently 

identify opportunities and/or constraints, and document compliance. 

Did you identify and preserve existing drainage patterns? If so, how? If not, why? 

• There are no creeks, wetlands, or riparian habitats nearby. 

• Existing drainage patterns flow from west to east to an existing 24” storm drain in Natwar Lane 

that conveys stormwater further east and ultimately into the Perris Valley Storm Drain. Proposed 

condition drainage patterns mimic pre-development conditions. 

Did you identify and protect existing vegetation? If so, how? If not, why? 

• Not applicable, the entire site was previously disturbed (mass-graded). 

• Not applicable, there are no sensitive areas. 

• No applicable, there are no existing trees or vegetation to preserve. 

Did you identify and preserve natural infiltration capacity? If so, how? If not, why? 

• Per the infiltration report, infiltration rates resulted in less than 0.3 inches per hour; therefore, 

the project proposes to use underground detention systems and proprietary biotreatment units 

to treat runoff produced by the 85th percentile storm rainfall depth. 

Did you identify and minimize impervious area? If so, how? If not, why? 

• Impervious area on the site has been minimized to City standards. 

• Due to the nature of the project site (large trucks), substitution of pavement for landscaping is 

not feasible. The project does not propose overflow parking where substitution of pavement for 
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landscaping would be optimal. Landscaping has been provided wherever applicable and to the 

maximum extent practicable. 

• The entire Design Capture Volume (DCV) is handled by the proposed underground detention 

systems and proprietary biotreatment units. Permeable pavement is not needed to meet the 

DCV. 

Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? 

• Roof runoff is directed to the underground detention systems and proprietary biotreatment units 

for treatment. 

• The site is not on a hillside. 

• All stormwater runoff will be piped or sheet flow into the underground detention systems and 

proprietary biotreatment units; therefore, curb-cuts into landscaped areas are not utilized. 
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Section C: Delineate Drainage Management Areas 

(DMAs) 

Utilizing the procedure in Section 3.3 of the WQMP Guidance Document which discusses the methods of 

delineating and mapping your project site into individual DMAs, complete Table C.1 below to 

appropriately categorize the types of classification (e.g., Type A, Type B, etc.) per DMA for your project 

site. Upon completion of this table, this information will then be used to populate and tabulate the 

corresponding tables for their respective DMA classifications. 

Table C.1 DMA Classifications 

DMA Name or ID Surface Type(s)1 Area (Sq. Ft.) Area (Acres) DMA Type 

A-1 Roofs/Conc/Asphalt 357,192 8.20 Type D 

A-2 Ornamental Landscaping  13,068 0.30 Type D 

B-1 Roofs/Conc/Asphalt 439,956 10.10 Type D 

B-2 Ornamental Landscaping  15,246 0.35 Type D 

C Ornamental Landscaping  17,424 0.40 Type A 

D Ornamental Landscaping  26,136 0.60 Type A 
 1Reference Table 2-1 in the WQMP Guidance Document to populate this column. 

DMA B-1 consists of landscape areas that drain offsite. 

Table C.2 Type ‘A’, Self-Treating Areas 

DMA Name or ID Area (Sq. Ft.) Stabilization Type Irrigation Type (if any) 

C 17,424 California Native Vegetation Timed Sprinklers 

D 26,136 California Native Vegetation Timed Sprinklers 

 

Table C.3 Type ‘B’, Self-Retaining Areas 

Self-Retaining Area 

Type ‘C’ DMAs that are draining to the Self-Retaining 

Area 

DMA 

Name/ ID 

Post-project  

surface type 

Area 

(square 

feet) 

Storm 

Depth 

(inches)  
DMA Name / 

ID 

[C] from Table C.4

=  

Required Retention Depth 

(inches) 

[A] [B] [C] [D] 

n/a n/a n/a n/a n/a n/a n/a 

��� = ��� +
��� ∙ ���

�	�
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Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas 

DMA Receiving Self-Retaining DMA 

D
M

A
 N

a
m

e
/ 

ID
 

A
re

a
  

(s
q

u
a

re
 f

e
e

t)
 

P
o

st
-p

ro
je

ct
  

su
rf

a
ce

 t
y
p

e
 

R
u

n
o

ff
 

fa
ct

o
r 

Product 

DMA name /ID 

Area (square 

feet) Ratio  

[A] [B] [C] = [A] x [B]  [D] [C]/[D] 

n/a n/a n/a n/a n/a n/a n/a n/a 

 

Table C.5 Type ‘D’, Areas Draining to BMPs 

DMA Name or ID BMP Name or ID 

A-1 StormTech MC-4500 Chambers & Modular Wetlands System (STC-A & MWS-A ) 

A-2 StormTech MC-4500 Chambers & Modular Wetlands System (STC-A & MWS-A ) 

B-1 StormTech MC-4500 Chambers & Modular Wetlands System (STC-B & MWS-B) 

B-2 StormTech MC-4500 Chambers & Modular Wetlands System (STC-B & MWS-B ) 

Note: More than one drainage management area can drain to a single LID BMP, however, one drainage 

management area may not drain to more than one BMP. 
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Section D: Implement LID BMPs 

D.1 Infiltration Applicability  

Is there an approved downstream ‘Highest and Best Use’ for stormwater runoff (see discussion in 

Chapter 2.4.4 of the WQMP Guidance Document for further details)?   Y  N 

If yes has been checked, Infiltration BMPs shall not be used for the site. If no, continue working through 

this section to implement your LID BMPs. It is recommended that you contact your Co-Permittee to 

verify whether or not your project discharges to an approved downstream ‘Highest and Best Use’ 

feature. 

 

Geotechnical Report 

A Geotechnical Report or Phase I Environmental Site Assessment may be required by the Copermittee to 

confirm present and past site characteristics that may affect the use of Infiltration BMPs. In addition, the 

Co-Permittee, at their discretion, may not require a geotechnical report for small projects as described 

in Chapter 2 of the WQMP Guidance Document. If a geotechnical report has been prepared, include it in 

Appendix 3. In addition, if a Phase I Environmental Site Assessment has been prepared, include it in 

Appendix 4. 

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP 

Guidance Document?  Y  N 

Infiltration Feasibility 

Table D.1 below is meant to provide a simple means of assessing which DMAs on your site support 

Infiltration BMPs and is discussed in the WQMP Guidance Document in Chapter 2.4.5. Check the 

appropriate box for each question and then list affected DMAs as applicable. If additional space is 

needed, add a row below the corresponding answer.  

Table D.1 Infiltration Feasibility 

Does the project site… YES NO 

…have any DMAs with a seasonal high groundwater mark shallower than 10 feet?  X 

          If Yes, list affected DMAs:   

…have any DMAs located within 100 feet of a water supply well?  X 

          If Yes, list affected DMAs:   

…have any areas identified by the geotechnical report as posing a public safety risk where infiltration of 

stormwater could have a negative impact? 
 X 

          If Yes, list affected DMAs:   

…have measured in-situ infiltration rates of less than 1.6 inches / hour? X  

          If Yes, list affected DMAs: Per the infiltration report, infiltration rates resulted in less than 0.3 inches per 

hour; therefore, the project proposes to use underground detention systems and proprietary biotreatment units 

to treat runoff produced by the 85th percentile storm rainfall depth for the entire site. 

  

…have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final 

infiltration surface? 
 X 

          If Yes, list affected DMAs:   

…geotechnical report identify other site-specific factors that would preclude effective and safe infiltration?  X 

          Describe here:    

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs should not be used 

for those DMAs and you should proceed to the assessment for Harvest and Use below. 
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D.2 Harvest and Use Assessment 

Please check what applies: 

 Reclaimed water will be used for the non-potable water demands for the project. 

 Downstream water rights may be impacted by Harvest and Use as approved by the Regional 

Board (verify with the Copermittee).  

 The Design Capture Volume will be addressed using Infiltration Only BMPs. In such a case, 

Harvest and Use BMPs are still encouraged, but it would not be required if the Design Capture 

Volume will be infiltrated or evapotranspired. 

 None of the above 

If any of the above boxes have been checked, Harvest and Use BMPs need not be assessed for the site. If 

neither of the above criteria applies, follow the steps below to assess the feasibility of irrigation use, 

toilet use and other non-potable uses (e.g., industrial use). 

 

Irrigation Use Feasibility 

Complete the following steps to determine the feasibility of harvesting stormwater runoff for Irrigation 

Use BMPs on your site: 

Step 1: Identify the total area of irrigated landscape on the site, and the type of landscaping used. 

 Total Area of Irrigated Landscape: 1.65 acres 

 Type of Landscaping (Conservation Design or Active Turf): Conservative Design 

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff 

might be feasibly captured and stored for irrigation use. Depending on the configuration of 

buildings and other impervious areas on the site, you may consider the site as a whole, or 

parts of the site, to evaluate reasonable scenarios for capturing and storing runoff and 

directing the stored runoff to the potential use(s) identified in Step 1 above.  

 Total Area of Impervious Surfaces: 18.30 acres 

Step 3: Cross reference the Design Storm depth for the project site (see Exhibit A of the WQMP 

Guidance Document) with the left column of Table 2-3 in Chapter 2 to determine the 

minimum area of Effective Irrigated Area per Tributary Impervious Area (EIATIA). 

 Enter your EIATIA factor: 0.79 

Step 4: Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to 

develop the minimum irrigated area that would be required.  

 Minimum required irrigated area: 14.46 acres 

Step 5: Determine if harvesting stormwater runoff for irrigation use is feasible for the project by 

comparing the total area of irrigated landscape (Step 1) to the minimum required irrigated 

area (Step 4). 

 

Minimum required irrigated area (Step 4) Available Irrigated Landscape (Step 1) 

14.46 acres 1.65 acres 
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Toilet Use Feasibility 

Complete the following steps to determine the feasibility of harvesting stormwater runoff for toilet 

flushing uses on your site: 

Step 1: Identify the projected total number of daily toilet users during the wet season, and account 

for any periodic shut downs or other lapses in occupancy: 

 Projected Number of Daily Toilet Users: 119 (approximate # of parking stalls) 

 Project Type: Light Industrial 

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff 

might be feasibly captured and stored for toilet use.  Depending on the configuration of 

buildings and other impervious areas on the site, you may consider the site as a whole, or 

parts of the site, to evaluate reasonable scenarios for capturing and storing runoff and 

directing the stored runoff to the potential use(s) identified in Step 1 above.  

 Total Area of Impervious Surfaces: 18.30 

Step 3: Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 

2-2 in Chapter 2 to determine the minimum number or toilet users per tributary impervious 

acre (TUTIA). 

 Enter your TUTIA factor: 172 

Step 4: Multiply the unit value obtained from Step 3 by the total of impervious areas from Step 2 to 

develop the minimum number of toilet users that would be required.  

 Minimum number of toilet users: 3,148 

Step 5: Determine if harvesting stormwater runoff for toilet flushing use is feasible for the project by 

comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of 

toilet users (Step 4). 

 

Minimum required Toilet Users (Step 4) Projected number of toilet users (Step 1) 

3,148 119 
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Other Non-Potable Use Feasibility 

Are there other non-potable uses for stormwater runoff on the site (e.g. industrial use)? See Chapter 2 

of the Guidance for further information.  If yes, describe below. If no, write N/A. 

N/A 

Step 1: Identify the projected average daily non-potable demand, in gallons per day, during the wet 

season and accounting for any periodic shut downs or other lapses in occupancy or operation. 

 Average Daily Demand: N/A 

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff 

might be feasibly captured and stored for the identified non-potable use. Depending on the 

configuration of buildings and other impervious areas on the site, you may consider the site as 

a whole, or parts of the site, to evaluate reasonable scenarios for capturing and storing runoff 

and directing the stored runoff to the potential use(s) identified in Step 1 above.  

 Total Area of Impervious Surfaces: N/A 

Step 3: Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 

2-3 in Chapter 2  to determine the minimum demand for non-potable uses per tributary 

impervious acre. 

 Enter the factor from Table 2-3: N/A 

Step 4: Multiply the unit value obtained from Step 4 by the total of impervious areas from Step 3 to 

develop the minimum number of gallons per day of non-potable use that would be required.  

 Minimum required use: N/A 

Step 5: Determine if harvesting stormwater runoff for other non-potable use is feasible for the project 

by comparing the Number of Daily Toilet Users (Step 1) to the minimum required number of 

toilet users (Step 4). 

 

Minimum required non-potable use (Step 4) Projected average daily use (Step 1) 

N/A N/A 

 

If Irrigation, Toilet and Other Use feasibility anticipated demands are less than the applicable minimum 

values, Harvest and Use BMPs are not required and you should proceed to utilize LID Bioretention and 

Biotreatment, unless a site-specific analysis has been completed that demonstrates technical 

infeasibility as noted in D.3 below. 
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D.3 Bioretention and Biotreatment Assessment 

Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance 

Document are feasible on nearly all development sites with sufficient advance planning. 

Select one of the following: 

 LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as noted 

below in Section D.4 (note the requirements of Section 3.4.2 in the WQMP Guidance Document). 

 A site-specific analysis demonstrating the technical infeasibility of all LID BMPs has been 

performed and is included in Appendix 5. If you plan to submit an analysis demonstrating the 

technical infeasibility of LID BMPs, request a pre-submittal meeting with the Copermittee to discuss 

this option.  Proceed to Section E to document your alternative compliance measures. 

D.4 Feasibility Assessment Summaries 

From the Infiltration, Harvest and Use, Bioretention and Biotreatment Sections above, complete Table 

D.2 below to summarize which LID BMPs are technically feasible, and which are not, based upon the 

established hierarchy. 

 
Table D.2 LID Prioritization Summary Matrix 

DMA 

Name/ID 

LID BMP Hierarchy  

Alternative 

Compliance 

(Modular 

Wetlands 

Systems) 1. Infiltration 2. Harvest and use 3. Bioretention 4. Biotreatment 

A-1      

A-2      

B-1      

B-2      

 

For those DMAs where LID BMPs are not feasible, provide a brief narrative below summarizing why they 

are not feasible, include your technical infeasibility criteria in Appendix 5, and proceed to Section E 

below to document Alternative Compliance measures for those DMAs. Recall that each proposed DMA 

must pass through the LID BMP hierarchy before alternative compliance measures may be considered. 
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D.5 LID BMP Sizing  

Each LID BMP must be designed to ensure that the Design Capture Volume will be addressed by the 

selected BMPs. First, calculate the Design Capture Volume for each LID BMP using the VBMP worksheet in 

Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required VBMP 

using a method approved by the Copermittee. Utilize the worksheets found in the LID BMP Design 

Handbook or consult with your Copermittee to assist you in correctly sizing your LID BMPs. Complete 

Table D.3 below to document the Design Capture Volume and the Proposed Volume for each LID BMP. 

Provide the completed design procedure sheets for each LID BMP in Appendix 6. You may add additional 

rows to the table below as needed. 

 
Table D.3 DCV Calculations for LID BMPs 

DMA 

Type/ID 

DMA Area 

(square 

feet) 

Post-Project Surface Type 

Effective 

Impervious 

Fraction, If 

DMA 

Runoff 

Factor 

DMA Areas x 

Runoff 

Factor 
Design 

Storm 

Depth (in) 

Design 

Capture 

Volume, 

VBMP (cubic 

feet) 

Proposed 

Volume on 

Plans 

(cubic 

feet)   [A]   [B] [C] [A] x [C] 

A-1 357,192 Roofs/Conc/Asphalt 1.00 0.89 318,615.3 0.61 16196.3 
16,415 

A-2 13,068 Ornamental Landscaping  0.10 0.11 1,443.5 0.61 73.4 

B-1 439,956 Roofs/Conc/Asphalt 1.00 0.89 392,440.8 0.61 19949.1 
20,172 

B-2 15,246 Ornamental Landscaping  0.10 0.11 1,684.0 0.61 85.6 

  370,260   714,184 0.61 36,304 36,587 

[B], [C] is obtained as described in Section 2.3.1 of the WQMP Guidance Document 

[E] is obtained from Exhibit A in the WQMP Guidance Document 

[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6 
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Section E: Alternative Compliance (LID Waiver Program) 

LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated 

to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to 

LID waiver approval by the Copermittee). Check one of the following Boxes: 

 LID Principles and LID BMPs have been incorporated into the site design to fully address all 

Drainage Management Areas. No alternative compliance measures are required for this project and 

thus this Section is not required to be completed. 

- Or - 

 The following Drainage Management Areas are unable to be addressed using LID BMPs. A site-

specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the Co-

Permittee and included in Appendix 5. Additionally, no downstream regional and/or sub-regional LID 

BMPs exist or are available for use by the project. The following alternative compliance measures on 

the following pages are being implemented to ensure that any pollutant loads expected to be 

discharged by not incorporating LID BMPs, are fully mitigated. 

E.1 Identify Pollutants of Concern 

Utilizing Table A.1 from Section A above which noted your project’s receiving waters and their 

associated EPA approved 303(d) listed impairments, cross reference this information with that of your 

selected Priority Development Project Category in Table E.1 below. If the identified General Pollutant 

Categories are the same as those listed for your receiving waters, then these will be your Pollutants of 

Concern and the appropriate box or boxes will be checked on the last row.  The purpose of this is to 

document compliance and to help you appropriately plan for mitigating your Pollutants of Concern in 

lieu of implementing LID BMPs. 
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Table E.1 Potential Pollutants by Land Use Type 

Priority Development 
Project Categories and/or 
Project Features (check those 
that apply) 

General Pollutant Categories 

Bacterial 
Indicators 

Metals Nutrients Pesticides 
Toxic 
Organic 
Compounds 

Sediments 
Trash & 
Debris 

Oil & 
Grease 

 
Detached Residential 
Development  

P N P P N P P P 

 
Attached Residential 
Development  

P N P P N P P P(2) 

 
Commercial/Industrial 
Development 

P(3) P P(1) P(1) P(5) P(1) P P 

 
Automotive Repair 
Shops 

N P N N P(4, 5) N P P 

 
Restaurants  

(>5,000 ft2) 
P N N N N N P P 

 
Hillside Development  

(>5,000 ft2) 
P N P P N P P P 

 
Parking Lots  

(>5,000 ft2) 
P(6) P P(1) P(1) P(4) P(1) P P 

 Retail Gasoline Outlets N P N N P N P P 

Project Priority Pollutant(s) 
of Concern 

        

P = Potential  

N = Not Potential  
(1) A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected 
(2) A potential Pollutant if the project includes uncovered parking areas; otherwise not expected 
(3) A potential Pollutant is land use involving animal waste 

(4) Specifically petroleum hydrocarbons 
(5) Specifically solvents 
(6) Bacterial indicators are routinely detected in pavement runoff  

E.2 Stormwater Credits 

Projects that cannot implement LID BMPs but nevertheless implement smart growth principles are 

potentially eligible for Stormwater Credits. Utilize Table 3-8 within the WQMP Guidance Document to 

identify your Project Category and its associated Water Quality Credit. If not applicable, write N/A.  

 

Table E.2 Water Quality Credits 

Qualifying Project Categories Credit Percentage2 

N/A  

  

  
Total Credit Percentage1 

 
1Cannot Exceed 50% 
2Obtain corresponding data from Table 3-8 in the WQMP Guidance  Document 
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E.3 Sizing Criteria 

After you appropriately considered Stormwater Credits for your project, utilize Table E.3 below to 

appropriately size them to the DCV, or Design Flow Rate, as applicable. Please reference Chapter 3.5.2 of 

the WQMP Guidance Document for further information. 

 
Table E.3 Treatment Control BMP Sizing 

DMA 

Type/

ID 

DMA 

Area 

(square 

feet) 

Post-

Project 

Surface 

Type 

Effective 

Imp 

Fraction, 

If 

DMA 

Runoff 

Factor 

DMA Area 

x Runoff 

Factor 

 

 [A]  [B] [C] [A] x [C] 

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

Design 

Storm 

Depth 

(in) 

Minimum 

Design 

Capture 

Volume (cubic 

feet) 

 

 

Total Storm 

Water 

Credit % 

Reduction 

 

Proposed 

Volume 

or Flow 

on Plans 

(cubic 

feet or 

cfs) 

  
 

   

      

        

[B], [C] is obtained as described in Section 2.3.1 from the WQMP Guidance Document 

[E] is obtained from Exhibit A in the WQMP Guidance Document 

[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12 

[H] is from the Total Credit Percentage as Calculated from Table E.2 above 

[I] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6 

E.4 Treatment Control BMP Selection 

Treatment Control BMPs typically provide proprietary treatment mechanisms to treat potential 

pollutants in runoff, but do not sustain significant biological processes. Treatment Control BMPs must 

have a removal efficiency of a medium or high effectiveness as quantified below: 

• High: equal to or greater than 80% removal efficiency  

• Medium: between 40% and 80% removal efficiency 

Such removal efficiency documentation (e.g., studies, reports, etc.) as further discussed in Chapter 3.5.2 

of the WQMP Guidance Document, must be included in Appendix 6. In addition, ensure that proposed 

Treatment Control BMPs are properly identified on the WQMP Site Plan in Appendix 1. 

 
Table E.4 Treatment Control BMP Selection  

Selected Treatment Control BMP 

Name or ID1 

Priority Pollutant(s) of 

Concern to Mitigate2 

Removal Efficiency 

Percentage3 

Modular Wetlands System Metals 38%-69% 

Modular Wetlands System Trash & Debris/TSS 85% 

Modular Wetlands System Oil & Grease 95% 
1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may 

be listed more than once if they possess more than one qualifying pollutant removal efficiency. 
2 Cross Reference Table E.1 above to populate this column. 
3 As documented in a Co-Permittee Approved Study and provided in Appendix 6. 
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Section F: Hydromodification 

F.1 Hydrologic Conditions of Concern (HCOC) Analysis 

Once you have determined that the LID design is adequate to address water quality requirements, you 

will need to assess if the proposed LID Design may still create a HCOC. Review Chapters 2 and 3 

(including Figure 3-7) of the WQMP Guidance Document to determine if your project must mitigate for 

Hydromodification impacts. If your project meets one of the following criteria which will be indicated by 

the check boxes below, you do not need to address Hydromodification at this time.  However, if the 

project does not qualify for Exemptions 1, 2 or 3, then additional measures must be added to the design 

to comply with HCOC criteria. This is discussed in further detail below in Section F.2. 

 

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Copermittee 

has the discretion to require a Project-Specific WQMP to address HCOCs on projects less than one 

acre on a case by case basis. The disturbed area calculation should include all disturbances 

associated with larger common plans of development. 
 

Does the project qualify for this HCOC Exemption?  Y N 

If Yes, HCOC criteria do not apply. 

 

HCOC EXEMPTION 2: The volume and time of concentration1 of storm water runoff for the post-

development condition is not significantly different from the pre-development condition for a 2-year 

return frequency storm (a difference of 5% or less is considered insignificant) using one of the 

following methods to calculate: 

• Riverside County Hydrology Manual 

• Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or 

derivatives thereof, such as the Santa Barbara Urban Hydrograph Method 

• Other methods acceptable to the Co-Permittee 

 

Does the project qualify for this HCOC Exemption?  Y  N 

If yes, report results in Table F.1 below and provide your substantiated hydrologic analysis in 

Appendix 7. 

 

Table F.1 Hydrologic Conditions of Concern Summary 

 2 year – 24 hour 

Pre-condition Post-condition % Difference 

Time of 

Concentration (min) 

N/A N/A N/A 

Volume (Cubic Feet) N/A N/A N/A 

1 Time of concentration is defined as the time after the beginning of the rainfall when all portions of the drainage 

basin are contributing to flow at the outlet. 
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HCOC EXEMPTION 3: All downstream conveyance channels to an adequate sump (for 

example, Prado Dam, Lake Elsinore, Canyon Lake, Santa Ana River, or other lake, reservoir or 

naturally erosion resistant feature) that will receive runoff from the project are engineered 

and regularly maintained to ensure design flow capacity; no sensitive stream habitat areas will 

be adversely affected; or are not identified on the Co-Permittees Hydromodification 

Sensitivity Maps. 

 

Does the project qualify for this HCOC Exemption?   Y  N 

If Yes, HCOC criteria do not apply and note below which adequate sump applies to this HCOC 

qualifier: 

 

F.2 HCOC Mitigation 

If none of the above HCOC Exemption Criteria are applicable, HCOC criteria is considered mitigated if 

they meet one of the following conditions: 

 a. Additional LID BMPS are implemented onsite or offsite to mitigate potential erosion or habitat 

impacts as a result of HCOCs. This can be conducted by an evaluation of site-specific conditions 

utilizing accepted professional methodologies published by entities such as the California 

Stormwater Quality Association (CASQA), the Southern California Coastal Water Research 

Project (SCCRWP), or other Co-Permittee approved methodologies for site-specific HCOC 

analysis. 

 b. The project is developed consistent with an approved Watershed Action Plan that addresses 

HCOC in Receiving Waters. 

 c. Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-

year return frequency storm. Generally, the hydrologic conditions of concern are not significant, 

if the post-development hydrograph is no more than 10% greater than pre-development 

hydrograph. In cases where excess volume cannot be infiltrated or captured and reused, 

discharge from the site must be limited to a flow rate no greater than 110% of the pre-

development 2-year peak flow. 

  d. None of the above. 

All pertinent documentation used in analysis of the items a, b or c can be found in Appendix 7. 

The project site is located within the exempted HCOC area, as presented in the April 20, 2017 

approved WAP/HCOC document. Refer to HCOC map provided in Appendix 7. This project will route 

stormwater runoff easterly into an interim detention basin that will outlet into an interim proposed 

public storm drain that traverse southerly through Western Way and makes its way towards the Perris 

Valley Storm Drain. In the ultimate condition, the northerly 84” public storm drain will have been 

extended easterly and the project’s stormwater will tie directly into the future Perris Valley Channel 

Lateral “B”.  
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Section G: Source Control BMPs 

Source control BMPs include permanent, structural features that may be required in your project plans 

— such as roofs over and berms around trash and recycling areas — and Operational BMPs, such as 

regular sweeping and “housekeeping”, that must be implemented by the site’s occupant or user. The 

MEP standard typically requires both types of BMPs.  In general, Operational BMPs cannot be 

substituted for a feasible and effective permanent BMP. Using the Pollutant Sources/Source Control 

Checklist in Appendix 8, review the following procedure to specify Source Control BMPs for your site: 

1. Identify Pollutant Sources: Review Column 1 in the Pollutant Sources/Source Control Checklist. 

Check off the potential sources of Pollutants that apply to your site. 

2. Note Locations on Project-Specific WQMP Exhibit: Note the corresponding requirements listed in 

Column 2 of the Pollutant Sources/Source Control Checklist. Show the location of each Pollutant 

source and each permanent Source Control BMP in your Project-Specific WQMP Exhibit located in 

Appendix 1. 

3. Prepare a Table and Narrative: Check off the corresponding requirements listed in Column 3 in the 

Pollutant Sources/Source Control Checklist. In the left column of Table G.1 below, list each potential 

source of runoff Pollutants on your site (from those that you checked in the Pollutant 

Sources/Source Control Checklist). In the middle column, list the corresponding permanent, 

Structural Source Control BMPs (from Columns 2 and 3 of the Pollutant Sources/Source Control 

Checklist) used to prevent Pollutants from entering runoff. Add additional narrative in this column 

that explains any special features, materials or methods of construction that will be used to 

implement these permanent, Structural Source Control BMPs.  

4. Identify Operational Source Control BMPs: To complete your table, refer once again to the Pollutant 

Sources/Source Control Checklist. List in the right column of your table the Operational BMPs that 

should be implemented as long as the anticipated activities continue at the site. Copermittee 

stormwater ordinances require that applicable Source Control BMPs be implemented; the same 

BMPs may also be required as a condition of a use permit or other revocable Discretionary Approval 

for use of the site. 

Table G.1 Permanent and Operational Source Control Measures 

Potential Sources of Runoff 

pollutants 

Permanent Structural Source 

Control BMPs 

Operational Source Control BMPs 

A. On-site storm drain inlets • Mark all inlets with the words “Only 

Rain Down the Storm Drain” or similar.  

• Maintain and periodically repaint or 

replace inlet markings annually. 

• Provide stormwater pollution 

prevention information to new site 

owners, lessees, or operators upon 

occupancy and annually thereafter. 

• See CASQA fact sheet SC-44 for 

“Drainage System Maintenance,” 

included in Appendix of this document. 

• Include the following lease agreements: 

“Tenant shall not allow anyone to 

discharge anything to storm drain or to 

store or deposit materials so as to 

create a potential discharge to storm 

drains.” 
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Potential Sources of Runoff 

pollutants 

Permanent Structural Source 

Control BMPs 

Operational Source Control BMPs 

B. Interior floor drains and elevator shaft 

sump pumps 

• Interior floor drains and elevator shaft 

sump pumps will be plumbed to 

sanitary sewer. 

• Inspect and maintain drains semi-

annually to prevent blockages and 

overflow. 

D2. Landscape / Outdoor Pesticide Use • Landscape plans will minimize irrigation 

and runoff, to promote surface 

infiltration where appropriate, and to 

minimize the use of fertilizers and 

pesticides that can contribute to 

stormwater pollution. 

• Pest-resistant plans will be used 

adjacent to hardscape. 

• The landscape plans will consider plants 

appropriate to the site soils, slopes, 

climate, sun, wind, rain, land use, air 

movement, ecological consistency, and 

plant interactions. 

• Maintain landscaping only using 

minimum pesticides, when needed. 

• See Appendix 10 for “Landscape and 

Gardening” brochure by RCFlood. 

• Provide Integrated Pest Management 

(IPM) information to new owners, 

lessees and operators upon occupancy 

and annually thereafter. IPM is an 

effective and environmentally sensitive 

approach to pest management. 

G. Refuse Areas • Site refuse will be handled by 

contractor on a weekly basis. 

• Signs will be posted on or near 

dumpsters with the words “Do not 

dump hazardous materials here” or 

similar. 

• A minimum of two receptacles will be 

provided and located indoors. 

Receptacles are to be inspected daily 

and repairs or replacements to leaky 

receptacles will be completed 

immediately. Receptacles are to remain 

covered when not in use. Dumping of 

liquid or hazardous wastes is 

prohibited. A “no hazardous materials” 

sign will be posted. Spills will be cleaned 

immediately upon discovery. Spill 

control materials will be available 

onsite. See Appendix 10 for CASQA fact 

sheet SC-34 for “Waste Handling and 

Disposal.” 

H. Industrial processes • All process activities to be performed 

indoors. No processes to drain to 

exterior or to storm drain system. 

• See Appendix 10 for CASQA fact sheet 

SC-10 for “Non-Stormwater Discharges” 

M. Loading Docks • Spills will be cleaned up immediately 

and disposed of properly. 

• Move loaded and unloaded items 

indoors as soon as possible. 

• See Appendix 10 for CASQA fact sheet 

SC-30 for “Outdoor Loading and 

Unloading” 

O. Miscellaneous Drain or Wash Water or 

Other Sources 

• A drainage sumps on-site shall feature a 

sediment sump to reduce the quantity 

of sediment in pumped water. 

 

P. Plazas, sidewalks, and parking lots  • Sweep plazas, sidewalks, and parking 

lots monthly to prevent accumulation of 

litter and debris. Collect debris from 

pressure washing to prevent entry into 

the storm drain system. Collect 

washwater containing any cleaning 

agent or degreaser and discharge to the 

sanitary sewer not to a storm drain. 
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Section H: Construction Plan Checklist 

Populate Table H.1 below to assist the plan checker in an expeditious review of your project. The first 

two columns will contain information that was prepared in previous steps, while the last column will be 

populated with the corresponding plan sheets. This table is to be completed with the submittal of your 

final Project-Specific WQMP. 

Table H.1 Construction Plan Cross-reference 

BMP No. or ID BMP Identifier and Description 
Corresponding Plan 

Sheet(s) 
Latitude Longitude 

A On-site storm drain inlets TBD --- --- 

B 
Interior floor drains and elevator 

shaft sump pumps 
TBD --- --- 

D2 Landscape / Outdoor Pesticide Use TBD --- --- 

G Refuse Areas TBD --- --- 

H Industrial processes TBD --- --- 

M Loading Docks TBD --- --- 

P Plazas, sidewalks, and parking lots TBD --- --- 

MWS-A Modular Wetlands System TBD --- --- 

STC-A Underground Detention TBD --- --- 

MWS-B Modular Wetlands System TBD --- --- 

STC-B Underground Detention TBD --- --- 

Note that the updated table — or Construction Plan WQMP Checklist — is only a reference tool to 

facilitate an easy comparison of the construction plans to your Project-Specific WQMP. Co-Permittee 

staff can advise you regarding the process required to propose changes to the approved Project-Specific 

WQMP. 

This section will be completed and addressed at the time of the final WQMP Submittal. 
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Section I: Operation, Maintenance and Funding 

The Copermittee will periodically verify that Stormwater BMPs on your site are maintained and continue 

to operate as designed. To make this possible, your Copermittee will require that you include in 

Appendix 9 of this Project-Specific WQMP: 

1. A means to finance and implement facility maintenance in perpetuity, including replacement 

cost.  

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until 

responsibility for operation and maintenance is legally transferred. A warranty covering a 

period following construction may also be required. 

3. An outline of general maintenance requirements for the Stormwater BMPs you have selected. 

4. Figures delineating and designating pervious and impervious areas, location, and type of 

Stormwater BMP, and tables of pervious and impervious areas served by each facility. Geo-

locating the BMPs using a coordinate system of latitude and longitude is recommended to 

help facilitate a future statewide database system. 

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do 

not require specialized O&M or inspections but will require typical landscape maintenance as 

noted in Chapter 5, pages 85-86, in the WQMP Guidance. Include a brief description of typical 

landscape maintenance for these areas. 

Your local Co-Permittee will also require that you prepare and submit a detailed Stormwater BMP 

Operation and Maintenance Plan that sets forth a maintenance schedule for each of the Stormwater 

BMPs built on your site. An agreement assigning responsibility for maintenance and providing for 

inspections and certification may also be required. 

Details of these requirements and instructions for preparing a Stormwater BMP Operation and 

Maintenance Plan are in Chapter 5 of the WQMP Guidance Document. 

 

Maintenance Mechanism: City of Perris: 

Covenant and Agreement 

Water Quality Management Plan and Urban Runoff BMP Transfer, Access 

and Maintenance Agreement 

Will the proposed BMPs be maintained by a Home Owners’ Association (HOA) or Property Owners 

Association (POA)? 

 Y  N 

 

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally, 

include all pertinent forms of educational materials for those personnel that will be maintaining the 

proposed BMPs within this Project-Specific WQMP in Appendix 10. 

This section will be completed and addressed at the time of the final WQMP Submittal.
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Appendix 1:  Maps and Site Plans 

Location Map, WQMP Site Plan and Receiving Waters Map 
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SUMMARY TABLE

DMA
AREA

(ACRES)
DCV
(CF)

MODULAR WETLANDS
SYSTEM (MWS) MC-4500 STORMTECH CHAMBERS

TOTAL
VOLUME

PROVIDED
(CF)MWS MODEL

LINEAR
STATIC

CAPACITY
(CF)

DETENTION
REQUIRED

(CF)

DETENTION
PROVIDED

(CF)
# OF

CHAMBERS

CHECK

A 8.50 16,270 MWS-L-4-21 144 16,126 16,271 79 16,415 OK
B 10.45 20,035 MWS-L-8-12 187 19,848 19,985 98 20,172 OK

TOTAL 18.95 36,305 331 35,974 36,256 177 36,587
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Appendix 2:  Construction Plans 

Grading and Drainage Plans 
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Appendix 3:  Soils Information 

Geotechnical Study and Other Infiltration Testing Data 

 



Consultants in the Earth & Material Sciences

16801 Van Buren Blvd., Bldg. B
Riverside, CA 92504
Tel:  951.776.0345  Fax:  951.776.0395
www.aragongeo.com

July 19, 2019
Project No. 4528-I

First Industrial Realty Trust, Inc.
898 N. Pacific Coast Highway, Suite 175
El Segundo, California  90245

Attention: Mr. Matt Pioli

Subject: WQMP Site Assessment & Infiltration Test Results
“Freeway 215 & Natwar Lane” Light Industrial Project
City of Perris, Riverside County, California.

Dear Mr. Pioli:

In accordance with our proposal dated February 8, 2019, Aragón Geotechnical Inc. (AGI)

has completed site testing and analyses of soil infiltration potential.  Our conclusions are

intended to support the creation of a site-specific water quality management plan (WQMP)

and final selection of stormwater best management practices (BMPs) at the listed project.

Data and recommendations for BMP engineering design and construction of low impact

development (LID), hydromodification, and pollution prevention features are required by

the Santa Ana Region (SAR) Water Quality Management Plan effective January 1, 2013.

AGI services were performed concurrently with a preliminary geotechnical design

investigation for the proposed industrial development.  Subsurface explorations, geological

reconnaissance and research, and characterization of the local groundwater regime were

requirements for both of AGI’s current studies.  Our primary tasks for the infiltration

feasibility assessment consisted of (1) Review of local and regional geologic, soil, and

groundwater elevation maps plus proprietary data from other nearby AGI investigations;

(2) Machine drilling of percolation test borings to estimated elevations of a proposed

infiltration system, using a hollow-stem auger drilling rig; (3) Field tests of water absorption

rates; and (4) Preparation of this results report.  Calculations or recommendations for the

design precipitation event intensity or duration, climate coefficients, storm water retention

or treatment flow rates, or treatment volumes were outside of AGI’s scope.
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Proposed Construction

AGI was furnished with a conceptual development plan dated February 26, 2019, prepared

by the Irvine firm of HPA Architecture.  The site plan included a proposed structure outline,

but lacked topographic contours or preliminary finish surface elevations.  The primary new

features in the approximately 23.2-acre project site would be a 453,760-square-foot

warehouse surrounded by access driveways and parking stalls for automobiles and heavy

trucks.  Concrete pavements are expected with limited possible exceptions for automobile

parking lots.  The logistics or light industrial building would reasonably comprise concrete

tilt-up walls resting on shallow strip footings, with a concrete slab-on-grade industrial floor.

One BMP for stormwater management has been assessed by this study: A simple

excavated water quality basin located in a narrow property “tail” that extends almost 1,000

feet east of the end of Natwar Lane.  The basin would be situated just east of a proposed

extension of Western Way, and an already-built Metropolitan Water District buried water

transmission pipeline (the 96-inch-diameter welded-steel Perris Valley Pipeline).  Estimated

infiltration surface elevations were established by AGI at 10 feet below current grade.  This

deeper-than-average prospective basin floor was selected to maximize possible capture

volume, while also assessing potentially more-favorable soils below cemented horizons

detected during exploration drilling.   Overflows or controlled discharges would presumably

be directed east, toward an unlined surface swale within March Air Reserve Base property.

Based on City-minimum landscape area guidelines, we would predict up to 88 percent of

the site’s incident precipitation will intercept impermeable surfaces composed of the

building and surrounding pavements.

Subsurface Investigation and Permeability Testing

At the time of AGI’s investigations, the project site consisted of a very flat, vacant, and

formerly agricultural open field.  Field work encountered ground surfaces that were soft and

furrowed from weed abatement plowing.

Site-wide, 14 deep exploratory soil borings were drilled on June 18 and June 25, 2019 with

a truck-mounted hollow-stem auger rig for the project geotechnical investigation.  One

boring was located east of the Perris Valley Pipeline where a basin could be accommo-

dated.  Most other geotechnical borings were situated within the building envelope.  These

borings, and some anecdotal information from other crews performing direct-push testing

for environmental screening studies, were nonetheless useful for assessing feasibility for
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shallow basins or bioswales closer to Natwar Lane.  All exploratory borings were

continuously observed by AGI’s engineering geologist and logged for materials classifica-

tions, interpreted materials origins, relative density as determined from in situ penetration

tests, presence of groundwater, and other characteristics that can influence water uptake

rates.  The exploration borings were backfilled with tamped auger cuttings.  No permanent

wells were created.  The Field Boring Log for the basin exploration hole B-10 is included

in the accompanying Appendix.  A modified version of the conceptual plan depicting a

speculative BMP site, geotechnical and infiltration-related soil borings, and locations of

tests done for this study is presented on Plate No. 1 at the back of this report.

AGI’s infiltration determinations were based on technical guidelines for percolation testing

in small-diameter boreholes.  Most California jurisdictions including co-permittees of the

Riverside County master discharge permit accept percolation test results for stormwater

BMP design, with the proviso that percolation test data be adjusted to an equivalent one-

dimensional (1-D) infiltration velocity.  Boreholes of course infiltrate water both vertically

and laterally.  Considering potential available head in a narrow but fairly deep basin, AGI

elected to use the constant-head U.S. Bureau of Reclamation Well Permeameter Method

(USBR Procedure 7300-89).  Measured water takes in units of vol/time are converted by

formula into an equivalent infiltration test velocity in units of length/time. All field

exploration, percolation testing, and derivations of equivalent infiltration rates were

performed by or under direct supervision of the following qualified professionals:

Fernando Aragón, P.E.: California Registered Civil Engineer and Geotechnical

Engineer, with over 15 years of professional experience.

Mark G. Doerschlag: California Professional Geologist and Certified Engineering

Geologist, with over 35 years of professional experience.

The as-built test hole depths were established at 10.1 feet below ground surfaces (bgs).

Approximately 2 to 3 inches of 3/4" gravel was placed in the bottom of each test hole,

followed by insertion of a 3¼-inch O.D. PVC perforated pipe encased in filter fabric

material.  Well bore gravel filter packs were omitted from the annular space between the

plastic pipe and hole sidewalls given stable and cohesive soils in the test intervals.  Pre-

saturation of the test bores was omitted for a constant-head test.

Heads of 5.0 feet were assigned for all 4 tested locations.  AGI’s intent was to test the

roughly 5 feet of materials composing possible bottom and sidewall surfaces.  The
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intended 5.0-foot interval also exceeded the minimum-desired test interval of at least 10

times the 4-inch borehole radius.  Regular garden hoses provided pressurized municipal

water to each test site.  Feed water was introduced at the bottom of infiltration test holes.

Maximum-available delivery rates of about 8 gallons per minute were much higher than

water-take rates.  The soils proved to be relatively impermeable.  Water volumes delivered

per time-trial increment were directly measured to the nearest 0.1 gallon using a Sensus

SR-II magnetic-drive positive displacement water meter.  A gate valve downstream of the

meter was adjusted as needed to maintain the specified 5.0-foot test head.  Absolute water

level was monitored with an electric meter probe inserted into the primary perforated pipe.

Total input durations of about 2½ hours were sufficient to arrive at near-steady-state water

takes.  A typical permeameter test would show incremental (constant-head) rates

asymptotically approaching a minimum rate.  Record sheets with the field measurement

data are included in the Appendix.

FINDINGS

Local Soil Conditions

Surficial soils east of the Western Way projection consist of brown-colored and medium

dense silty sand (Unified Soil Classification System symbol SM).  The BMP-area shallow

soils are notably “browner” and less cohesive than most near-surface horizons in the future

building area.  Slightly clayey and lightly cemented conditions occur near 5 feet deep.  The

base of the surficial subunit is marked by an erosional contact at a depth of 10 feet.  A few

very thin layers of cleaner sand may occur near the basal contact.

Materials at the tested basin-bottom elevation constitute dense to very dense, massive silty

sand with some clay (symbol SM).  Fines proportions of around 35% and distinctively

weathered coarse sand grains are characteristic.  Clayey sand (symbol SC) composes

possibly half or more of the total interval between 15 and 26½ feet below grade.  Vertical

variability is gradational in nature, and not marked by sharp stratigraphic boundaries.

From a soil science viewpoint, the National Resources Conservation Service classifies

basin-site surficial materials as Hanford fine sandy loam HgA.  Hanford soils characteristi-

cally do not have indurated duripans, although as noted above there is some cemented soil

below 5 feet based on our exploration.  Sandy loam HgA is assigned to hydrologic soil

group A.  Soil classifications and hydrologic soil groups are usually limited to materials

shallower than 60 inches or so; thus, we would expect that a basin-type BMP improvement
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will completely bypass NRCS soil series and cannot be qualified solely on the basis of a

NRCS hydrologic soil group.

AGI’s geotechnical studies identified the site materials as early to middle Pleistocene

alluvium (unit Qvofa of Morton & Miller, 2006).  Regional maps generally omit shallow

veneers of younger sediments that are frequently found near the edges of the Perris Plain.

We interpret materials shallower than 10 feet at the basin site as not technically part of the

Qvofa unit.  Weaker soil development would be consistent with a late Pleistocene age

assignment.  Most of the Perris Plain where the Wilson Avenue project is sited is

considered part of the “Paloma” depositional surface of Woodford et al. (1971), typified by

fairly strongly developed illuvial clay and calcic horizons atop the older parent materials.

Detrital sediments have originated from granitic bedrock terrains located west and north

of the project.  The alluvium buries and conceals several deep erosional channels carved

into granitic basement bedrock that can be considered tributaries to an ancestral San

Jacinto River.  The maximum depth of the Qvofa unit at the project site is not known with

certainty, but may be approximately 550 feet based on geophysical survey data (AECOM,

2013).  Basement rock rises rapidly toward the Interstate 215 freeway, where it is possibly

only 50 to 70 feet deep.

Groundwater

AGI’s BMP exploration boring did not encountered groundwater within the 26½-foot total

exploration depth.  At geotechnical boring B-1 to the west, slow groundwater inflows were

observed.  A stable water level 24.0 feet below grade was measured after several hours.

Boring B-3 also exhibited a stable water level at around 28 feet.  All other soil borings

remained dry.

The project site is within the West San Jacinto groundwater subbasin.  According to many

years of monitoring well records reviewed through the State GeoTracker website,

groundwater within a radius of about a half-mile from the property becomes shallower to

the west and north, with minimum measured depths occasionally under 20 feet.

Groundwater gradients steepen near the site.  The hydrogeologic regime is complex due

to the heterogeneity of the alluvial basin fill, substantial erosional relief of the buried

bedrock surfaces under the northern Perris Valley, and municipal groundwater pumping.

There is a well-documented record for rising groundwater levels inside the adjacent March

Air Reserve Base.  Rising water levels are attributed to changing land uses in the Perris
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Plain vicinity, such as the cessation of formerly widespread agricultural pumping and

introduction of irrigated suburban tracts, golf courses, and the Riverside National Cemetery

near the project.  Nonetheless, AGI concludes that minimum depths to permanent

groundwater in the BMP basin area have always been in excess of 30 feet.  

Jurisdictional requirements usually mandate a minimum separation between stormwater

BMPs and groundwater of at least 10 feet and up to 40 feet (for very permeable soils).

Data thus indicate there should be zero limitations on BMP design or construction due to

groundwater at the project. 

Permeameter Test Results

The table below summarizes the obtained field test results.  Based on the drilling log, the

test results are interpreted as representative of longer-duration uptake capacity in denser

materials at the bottom of injection holes.  Lateral absorption into thin cleaner-sand lenses

was short-lived and limited in volume.

Test Location
Tested Interval

(depth below existing
ground surface, feet)

Constant-Head
Percolation Rate

(gal/hr)

Field Test
Infiltration Velocity It

(in/hr)

IN-1 6.1 - 10.1 8.4 0.17

IN-2 6.1 - 10.1 11.6 0.23

IN-3 6.1 - 10.1 20.8 0.41

IN-4 6.1 - 10.1 3.6 0.07

Measured percolation rates were converted to 1-D infiltration velocities by the USBR 7300-

89 formula:
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The calculated result Ks is close to but not exactly the same as an infiltration test velocity

It calculated from a ring infiltrometer test.  The minor difference is ignored for stormwater

BMP design.  

The calculated velocities would be judged very poor for infiltration BMPs.  We think the

results correctly characterize the dense and somewhat clayey nature of test-area

sediments deeper than 10 feet.  We do not think there are better soil conditions above or

below the tested intervals.

Conclusions, Recommendations, and Advice

The SAR Water Quality Management Plan explicitly requires any infiltration-based BMP

to be clear of water in 72 hours or less after the design storm event.  Mathematically, for

typical volume-based BMP improvements, this requires field infiltration velocities It of

roughly 1.6 inches per hour or faster.  Achieved Natwar Lane project test results are far

lower.  AGI recommends a mean field-test infiltration test velocity of 0.22 inches per hour

for the prospective basin near Western Way.

We think actual performance may be reduced further once available vadose-zone storage

is filled during first-of-the-season storm events and the wetting front encounters deeper

clayey strata.  Riverside County guidelines for storm water best management practices

specify a factor of safety of 3.0 when calculating the design infiltration velocity Id for an

infiltration-type BMP, based on the methods and results of this investigation (Appendix A,

Table 1, Design Handbook for Low Impact Development Best Management Practices).

The AGI-recommended average It should be reduced by a factor of 3 to derive final Id.

Unless the design capture volume is unexpectedly small, it appears that the designated

WQMP BMP site cannot rely on surface infiltration.  Hydromodification to reduce peak

flows will likely require extended detention, treatment, and thence controlled release to the

MS4 system [open ditch in MARB property].

Our reviews of geotechnical boring data did not identify any other site areas that could be

considered favorable for either shallow open-basin BMPs or subterranean installations.

Soils beneath and beside the proposed warehouse were logged as cemented and would

be judged impermeable starting just 2 to 3 feet below grade and extending to depths

exceeding 10 feet.  Limited areas had possibly permeable sandy horizons near 20 feet
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deep, but problems with inadequate separation to groundwater appear to rule out certain

engineered options such as drywells.  At this time, hydromodification with biofiltration “treat

and release” appear to be the only viable options for peak-discharge and water quality

management.

It is important to note the test velocities were obtained in carefully prepared test holes as

free as practicable of surface sealing and boundary-zone compaction.  Field performance

of any designed LID improvement could be markedly lower than AGI’s achieved results if

precautions are not maintained during construction.  It will be imperative to specify

construction practices for minimizing excavation bottom compaction.  Excavations should

be made with backhoes, grade-alls, or excavators working from beside the basin bottom.

An overall goal of preventing heavy equipment from rolling or tracking any infiltration

system excavation bottom should be understood.

Lastly, AGI concludes from test and exploration findings that the selected BMP location

should neither cause structural concerns, nor result in significantly increased risks to the

proposed building or neighboring properties from slope instability, liquefaction, or

settlement.  Future grading plan reviews are recommended, however, to analyze bottom

elevations and lateral setbacks to nearby proposed street improvements.  We add that

MWD may have additional setback requirements for treatment control BMPs near their

Perris Valley Pipeline.

Investigation Limitations

The findings in this report may require modification as a result of later field observations.

Our opinions have been based on the results of limited testing within the planned water-

quality BMP site combined with extrapolations of soil conditions away from the test bores.

The nature and extent of variations within or beyond the proposed BMP may not become

evident until construction.  If conditions encountered during construction vary significantly

from those indicated by this report, or BMP type or location changes are proposed, then

additional site testing, preparation recommendations, or as-built tests may be needed to

achieve correct designs for the treatment control BMP system(s).
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Appendix 4:  Historical Site Conditions 

Phase I Environmental Site Assessment or Other Information on Past Site Use (NOT APPLICABLE) 
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Appendix 5:  LID Infeasibility 

LID Technical Infeasibility Analysis (NOT APPLICABLE)
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Appendix 6:  BMP Design Details 

BMP Sizing, Design Details and other Supporting Documentation 
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vicki
Callout
PROJECT SITE @ 0.61 INCH



Date

D85= 0.61 inches

DMA 

Type/ID

DMA Area 

(square feet)

Post-Project Surface 

Type

Effective 

Imperivous 

Fraction, If

DMA 

Runoff 

Factor

DMA Areas x 

Runoff Factor

Design 

Storm 

Depth (in) 

Design Capture 

Volume, VBMP 

(cubic feet)

Proposed 

Volume on 

Plans (cubic 

feet)

A-1 357192 Roofs 1 0.89 318615.3

A-2 13068
Ornamental 

Landscaping 
0.1 0.11 1443.5

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

370260 320058.8 0.61 16269.7 16415

Notes: 

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID MWS-A / DMA A

Must match Name/ID used on BMP Design Calculation Sheet

Designed by Vicky Li Case No

Company Project Number/Name First March Logistics - Building 1 (3788)

Santa Ana Watershed - BMP Design Volume, VBMP

(Rev. 10-2011)
   Legend:

Required Entries    

Calculated Cells     

(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name Thienes Engineering, Inc. 11/16/2021

Total

85th Percentile, 24-hour Rainfall Depth, 

from the Isohyetal Map in Handbook Appendix E

Insert additional rows if needed to accommodate all DMAs draining to the BMP



Project Location

Project Name

City/Town

State

Zip Code

Inputs Units Notes/References

Impervious Area

BMP Drainage Area                              
(not required - manual entry - not part of formula) 8.5 Acres

Watershed Impervious Ratio                   
(not reguired - manual entry - not part of formula)

Runoff Coefficient "C"                                           
(not required - manual entry - not part of formula)

Water Quality Volume (required) 16270 cubic feet

Design Storm Duration 0 hours

MWS - Linear Sizing

MWS - Linear Model Number (from matrix) MWS-L-4-21 quantity

# Of Units 1 quantity

Discharge Rate (from matrix) 30.41 gallons/minute

Volume Treated During Event

Processed through MWS - Linear 0.0 cubic feet 30.41 gals/minute

Volume Treated Following Event

MWS - Linear Static Capacity (from matrix) 144 cubic feet

Volume Needed in Pre-Storage 16126 cubic feet

16270 cubic feet

Drain Down Time 66.88 hours

Phone: 760.433.7640

Fax: 760.433.3176

Email: Info@modularwetlands.com

Systems, Inc. for assistance with sizing, compliance, and design. 

WetlandMOD VOLUME BASED SIZING SHEET

Note:  This amount should be equal to the "Water Quality 

Volume"

 Select the number of systems required to treat the water 

quality volume. Will very depending on drain down time 

regulaitons. 

Rate of 0.26 gpm/sq ft or 25 in/hr. Field Verified.

Varies depending on geographical region. Set at 0 for 

pump system set up.  LA County 3 hours. Call for details.

SIZING CALCULATIONS

Use sizing procedures provided by state or local agencies 

to determine the appropriate Water Quality Volume. 

Intensities and design storms vary widely by region and 

method. 

Feel free to fax or email proposed sizing calculations to Modular Wetlands 

Sizing complete when eqaul to value of zero. 

TOTAL STORMWATER TREATED

Set at zero to start.  Size pre-storage system to hold this 

volume

Drain down time must be equal to or less than requirement 

of local juristiction.  Default 48 hours. 

Please choose size from "Model Size Matrix" Tab

First March Logistics - Building 1 (DMA A)

California

This includes all areas that will contribute runoff to the 

proposed BMP, including pervious areas, impervious 

areas, and off-site areas, whether or not they are directly 

or indirectly connected to the BMP.

Watershed Imperviousness Ratio",  is equal to the percent 

of total impervious area in the "BMP Drainage Area" 

divided by 100

92571

Perris

Horizontal Flow Biofiltration System



Project Information:

Project Name: First March Logistics - Building 1 (DMA A)

Location: Perris, CA

Date: 11/16/2021

Engineer: Thienes Engineering, Inc.

StormTech RPM:

MC-4500 Site Calculator
System Requirements System Sizing

Units Imperial Number of Chambers Required 79 each

Required Storage Volume 16126 CF Number of End Caps Required 6 each

Stone Porosity (Industry Standard = 40%) 40 % Bed Size (including perimeter stone) 3,190 square feet

Stone Above Chambers (12 inch min.) 12 inches Stone Required (including perimeter stone) 1055 tons

Stone Foundation Depth (9 inch min.) 36 inches Volume of Excavation 1182 cubic yards

Average Cover over Chambers (24 inch min.) 24 inches Non-woven Filter Fabric Required (20% Safety Factor) 1197 square yards

Bed size controlled by WIDTH or LENGTH? WIDTH Length of Isolator Row 115.8 feet

Limiting WIDTH or LENGTH dimension 35 feet Woven Isolator Row Fabric (20% Safety Factor) 318 square yards

Storage Volume per Chamber 195.5 CF

Storage Volume per End Cap 137.7 CF Installed Storage Volume 16,271 cubic feet

24

Maximum Width = 35 feet inches

1 row of 27 chambers 12

2 row of 26 chambers inches

Maximum Length = 115.8 feet

Maximum Width = 28.5 feet

36

inches

Controlled by Width (Rows)

60"

(1524 mm)

24"

(610 mm)

MIN.

7.0'

(2.13 m)

MAX.

100" (2540 mm)



Date

D85= 0.61 inches

DMA 

Type/ID

DMA Area 

(square feet)

Post-Project Surface 

Type

Effective 

Imperivous 

Fraction, If

DMA 

Runoff 

Factor

DMA Areas x 

Runoff Factor

Design 

Storm 

Depth (in) 

Design Capture 

Volume, VBMP 

(cubic feet)

Proposed 

Volume on 

Plans (cubic 

feet)

B-1 439956 Roofs 1 0.89 392440.8

B-2 15246
Ornamental 

Landscaping 
0.1 0.11 1684

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

455202 394124.8 0.61 20034.7 20172

Notes: 

Total

85th Percentile, 24-hour Rainfall Depth, 

from the Isohyetal Map in Handbook Appendix E

Insert additional rows if needed to accommodate all DMAs draining to the BMP

Santa Ana Watershed - BMP Design Volume, VBMP

(Rev. 10-2011)
   Legend:

Required Entries    

Calculated Cells     

(Note this worksheet shall only  be used in conjunction with BMP designs from the LID BMP Design Handbook ) 

Company Name Thienes Engineering, Inc. 11/16/2021

Designed by Vicky Li Case No

Company Project Number/Name First March Logistics - Building 1 (3788)

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID MWS-B / DMA B

Must match Name/ID used on BMP Design Calculation Sheet



Project Location

Project Name

City/Town

State

Zip Code

Inputs Units Notes/References

Impervious Area

BMP Drainage Area                              
(not required - manual entry - not part of formula) 10.45 Acres

Watershed Impervious Ratio                   
(not reguired - manual entry - not part of formula)

Runoff Coefficient "C"                                           
(not required - manual entry - not part of formula)

Water Quality Volume (required) 20035 cubic feet

Design Storm Duration 0 hours

MWS - Linear Sizing

MWS - Linear Model Number (from matrix) MWS-L-8-12 quantity

# Of Units 1 quantity

Discharge Rate (from matrix) 39.25 gallons/minute

Volume Treated During Event

Processed through MWS - Linear 0.0 cubic feet 39.25 gals/minute

Volume Treated Following Event

MWS - Linear Static Capacity (from matrix) 187 cubic feet

Volume Needed in Pre-Storage 19848 cubic feet

20035 cubic feet

Drain Down Time 63.81 hours

Phone: 760.433.7640

Fax: 760.433.3176

Email: Info@modularwetlands.com

Systems, Inc. for assistance with sizing, compliance, and design. 

WetlandMOD VOLUME BASED SIZING SHEET

Note:  This amount should be equal to the "Water Quality 

Volume"

 Select the number of systems required to treat the water 

quality volume. Will very depending on drain down time 

regulaitons. 

Rate of 0.26 gpm/sq ft or 25 in/hr. Field Verified.

Varies depending on geographical region. Set at 0 for 

pump system set up.  LA County 3 hours. Call for details.

SIZING CALCULATIONS

Use sizing procedures provided by state or local agencies 

to determine the appropriate Water Quality Volume. 

Intensities and design storms vary widely by region and 

method. 

Feel free to fax or email proposed sizing calculations to Modular Wetlands 

Sizing complete when eqaul to value of zero. 

TOTAL STORMWATER TREATED

Set at zero to start.  Size pre-storage system to hold this 

volume

Drain down time must be equal to or less than requirement 

of local juristiction.  Default 48 hours. 

Please choose size from "Model Size Matrix" Tab

First March Logistics - Building 1 (DMA B)

California

This includes all areas that will contribute runoff to the 

proposed BMP, including pervious areas, impervious 

areas, and off-site areas, whether or not they are directly 

or indirectly connected to the BMP.

Watershed Imperviousness Ratio",  is equal to the percent 

of total impervious area in the "BMP Drainage Area" 

divided by 100

92571

Perris

Horizontal Flow Biofiltration System



Project Information:

Project Name: First March Logistics - Building 1 (DMA B)

Location: Perris, CA

Date: 11/16/2021

Engineer: Thienes Engineering, Inc.

StormTech RPM:

MC-4500 Site Calculator
System Requirements System Sizing

Units Imperial Number of Chambers Required 98 each

Required Storage Volume 19848 CF Number of End Caps Required 6 each

Stone Porosity (Industry Standard = 40%) 40 % Bed Size (including perimeter stone) 3,933 square feet

Stone Above Chambers (12 inch min.) 12 inches Stone Required (including perimeter stone) 1299 tons

Stone Foundation Depth (9 inch min.) 36 inches Volume of Excavation 1457 cubic yards

Average Cover over Chambers (24 inch min.) 24 inches Non-woven Filter Fabric Required (20% Safety Factor) 1453 square yards

Bed size controlled by WIDTH or LENGTH? WIDTH Length of Isolator Row 139.9 feet

Limiting WIDTH or LENGTH dimension 35 feet Woven Isolator Row Fabric (20% Safety Factor) 384 square yards

Storage Volume per Chamber 195.5 CF

Storage Volume per End Cap 137.7 CF Installed Storage Volume 19,985 cubic feet

24

Maximum Width = 35 feet inches

2 rows of 33 chambers 12

1 row of 32 chambers inches

Maximum Length = 139.9 feet

Maximum Width = 28.5 feet

36

inches

Controlled by Width (Rows)

60"

(1524 mm)

24"

(610 mm)

MIN.

7.0'

(2.13 m)

MAX.

100" (2540 mm)
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Appendix 7:  Hydromodification 

Supporting Detail Relating to Hydrologic Conditions of Concern 

 



HCOC MAP Legend    

HCOC EXEMPT

NOT HCOC EXEMPT

1000 ft

N

➤➤

N

luisp
Text Box
Phase I - Interim Detention Basin

vicki
Callout
PROPOSED 84" PUBLIC STORM DRAIN

vicki
Callout
INTERIM DETENTION BASIN OUTLET TO WESTERN WAY

vicki
Text Box
BUILDING 1 STORMWATER RUNOFF ROUTED TO HCOC EXEMPTION AREA IN PROPOSED CONDITIONS
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Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 
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Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms
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Appendix 10:  Educational Materials 

BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information 

 


