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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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Section A: Project and Site Information  

PROJECT INFORMATION 

Type of Project:  Commercial 

Planning Area:  N/A 

Community Name:  N/A 

Development Name:  Luiseño Village

PROJECT LOCATION 

Latitude & Longitude (DMS): 33°46'58.57"N, 116°56'17.03"W

Project Watershed and Sub‐Watershed: Santa Ana River Watershed, San Jacinto River Subwatershed 

APN(s): 433‐160‐024, 433‐160‐027, 433‐160‐028, 433‐160‐029, 433‐160‐032, 433‐160‐033, and 433‐160‐034

Map Book and Page No.: Parcel Map Book 131, Pages 60‐63

PROJECT CHARACTERISTICS 

Proposed or Potential Land Use(s)  Commercial

Proposed or Potential SIC Code(s)  5541, 5812, 5999

Area of Impervious Project Footprint (SF)  309,077 SQ FT

Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement  309,077 SQ FT

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 SQ FT 

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

If so, identify the Cell number:  3098, 3099

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) N/A 

What is the Water Quality Design Storm Depth for the project? 0.70 inch

 

Project Description 

The Luiseño Village project is a proposed commercial center that will bring two retail centers, two fast food 

restaurants, and a fueling service station with a car wash to the east side of the City of San Jacinto.  The 

proposed project will be located at the southwest corner of Main Street and Ramona Expressway on 

approximately 9 acres of vacant land.  Approximately 76 percent of the site will be covered by impervious 

surfaces (7.1 acres), either with roofs, sidewalks, driveways or parking lots.  This will cause an increase in 

both the volume and the peak flow rate of stormwater runoff above current conditions.  On‐site catch basins 

will be constructed to capture stormwater runoff, and the runoff will be piped to underground infiltration 

chambers.  High infiltration rates measured on‐site allow the design to incorporate infiltration chambers that 

facilitate groundwater recharge, thus mimicking natural watershed processes to improve water quality.  

During large storms, where rainfall exceeds the water quality rainfall depth, overflow runoff will be diverted 

to the existing drainage flume on the west side of the property, where it will flow northward and discharge 
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onto Main Street.  From there, the runoff will flow westward to the existing catch basin on the south side of 

Main Street east of Miracle 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.  

A.2 Identify Receiving Waters 
Using Table A.1 below,  list  in order of upstream to downstream, 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 

San Jacinto River  

(Reach 5) 
None 

AGR/GWR/REC1/ 

REC2/WARM/WILD 

Not a water body classified as 

RARE 

San Jacinto River  

(Reach 4) 
None 

AGR/GWR/REC1/ 

REC2/WARM/WILD 

Not a water body classified as 

RARE 

San Jacinto River  

(Reach 3) 
None 

AGR/GWR/REC1/ 

REC2/WARM/WILD 

Not a water body classified as 

RARE 

Canyon Lake, San Jacinto 

River (Reach 2) 
Pathogens, Nutrients 

AGR/GWR/REC1/ 

REC2/WARM/WILD/MUN 
Not a water body classified as RARE 

San Jacinto River  

(Reach 1) 
None 

AGR/GWR/REC1/ 

REC2/WARM/WILD/MUN 
Not a water body classified as RARE 

Lake Elsinore 
Nutrients, Organic Enrichment/Low 
Dissolved Oxygen, PCBs, Sediment 

Toxicity, Unknown Toxicity 

REC1/REC2/WARM/WILD  Not a water body classified as RARE 
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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   Y   N 

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

Other (please list in the space below as required) 

Building and Grading 
 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? 

The existing  site slopes very gently  from southeast  to northwest.   Existing  flows  in excess of  the site’s 
natural  infiltration ability discharge  to Main Street at  the northwest corner of  the  site.   The proposed 
project will divert surface runoff away  from buildings and  into catch basins, but the overflow from the 
underground infiltration chambers will discharge to the same location as the existing condition.  

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

The  project  site will  be  fully  developed  and  only  light  vegetation  currently  exists  onsite.    The  project 
includes landscaping along the perimeter of the project site and planters within the parking lot area. 

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

Infiltration is feasible due to high infiltration rates of the soils as explained in the attached Geotechnical 
Report.  The project site will direct runoffs toward several catch basins.  The flows from the catch basins 
will be collected in one of the four underground retention chambers for infiltration. 

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

The  existing  site  is  100%  pervious.    The  site  will  be  utilized  as  a  commercial  center  with  plenty  of 
impervious parking.   The perimeter along the site and planters within the parking  lot will be vegetated 
(pervious). 
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Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? 

The constraints of site development limit the amount of pervious area that can be useful to stormwater 
dispersal.  The site will not require the use of bermed or depressed pervious landscaping to mitigate the 
increase  in  impervious  area,  as  the  underground  infiltration  chambers will  be  sized  to  accept  excess 
stormwater runoff from  impervious surfaces across the entire site.   Pervious surfaces may be sloped so 
that excess runoff may be routed to catch basins   
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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.)  DMA Type 

DMA‐1‐I  Roofs / Concrete / Asphalt 95,389 D

DMA‐2‐I  Roofs / Concrete / Asphalt 85,209 D

DMA‐8‐I  Roofs / Concrete / Asphalt 79,762 D

DMA‐9‐I  Roofs / Concrete / Asphalt 48,717 D

DMA‐1‐P  Ornamental Landscaping 27,554 A

DMA‐2‐P  Ornamental Landscaping 34,919 A

DMA‐8‐P  Ornamental Landscaping 13,896 A

DMA‐9‐P  Ornamental Landscaping 20,402 A

   
1
Reference Table 2‐1 in the WQMP Guidance Document to populate this column 

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

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

DMA‐1‐P  27,554  Ornamental Landscaping Drip Irrigation

DMA‐2‐P  34,919  Ornamental Landscaping Drip Irrigation

DMA‐8‐P  13,896  Ornamental Landscaping Drip Irrigation

DMA‐9‐P  20,402  Ornamental Landscaping Drip Irrigation

 

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] 

             

             

             

∙
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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
am

e/
 ID

 

A
re
a 
 

(s
q
u
ar
e 
fe
et
) 

P
o
st
‐p
ro
je
ct
  

su
rf
ac
e 
ty
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] 

 
       

 
       

 
       

 
       

 

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

DMA Name or ID  BMP Name or ID 

DMA‐1‐I  BMP‐1 

DMA‐2‐I  BMP‐2 

DMA‐8‐I  BMP‐8 

DMA‐9‐I  BMP‐9 

   

   

   

   
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:     

…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.  

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: Insert Area (Acres) 

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

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: Insert Area (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: EIATIA Factor 

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: Insert Area (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) 

Insert Area (Acres)  Insert Area (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: Number of daily Toilet Users 

  Project Type: Enter 'Residential', 'Commercial', 'Industrial' or 'Schools' 

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: Insert Area (Acres) 

Step 3:  Enter the Design Storm depth for the project site (see Exhibit A) into the left column of Table 
2‐1  in Chapter 2 to determine the minimum number or toilet users per tributary  impervious 
acre (TUTIA). 

  Enter your TUTIA factor: TUTIA Factor 

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: Required number of toilet users 

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) 

Insert Area (Acres)  Insert Area (Acres) 

 

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. 

Insert narrative description here. 

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: Projected Average Daily Use (gpd) 

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: Insert Area (Acres) 
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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: Enter Value 

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: Minimum use required (gpd) 

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) 

Minimum use required (gpd)  Projected Average Daily Use (gpd) 

 

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. 

 

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. 
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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  No LID 
(Alternative 
Compliance) 1. Infiltration  2. Harvest and use  3. Bioretention  4. Biotreatment 

DMA‐1‐I           
DMA‐2‐I           
DMA‐8‐I           
DMA‐9‐I           

 

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. 

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 Collectively 

DMA 
Type/ID 

DMA 
Area 
(square 
feet) 

Post‐Project 
Surface Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA Areas 
x  Runoff 
Factor 

Infiltration Chamber 

 
  [A]    [B]  [C] [A] x [C] 

DMA‐1‐I  95,389 
Roofs / Conc. 
/ Asphalt 

1  0.89  85,087 

Design 
Storm 
Depth 
(in) 

Design 
Capture 

Volume,  VBMP 
(cubic feet) 

Proposed 
Volume 
on  Plans 
(cubic 
feet) 

DMA‐2‐I  85,209 
Roofs / Conc. 
/ Asphalt 

1  0.89  76,006 

DMA‐8‐I  79,762 
Roofs / Conc. 
/ Asphalt 

1  0.89  71,148 

DMA‐9‐I  48,717 
Roofs / Conc. 
/ Asphalt 

1  0.89  43,456 

 
309,077 

 
275,697  0.70  16,082  37,043 

[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 



‐ 18 ‐ 
 

Table D.4 DCV Calculations for LID BMP‐1 

DMA 
Type/ID 

DMA  Area 
(square feet) 

Post‐Project 
Surface Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA  Areas  x 
Runoff Factor 

Infiltration Chamber 

 
  [A]    [B]  [C] [A] x [C] 

DMA‐1‐I  95,389 
Roofs / Conc. 
/ Asphalt 

1  0.89  85,087 
Design 
Storm 
Depth 
(in) 

Design 
Capture 
Volume, 
VBMP  (cubic 
feet) 

Proposed 
Volume 
on  Plans 
(cubic 
feet) 

 
95,389  85,087  0.70  4,963  11,541 

[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 

 
Table D.5 DCV Calculations for LID BMP‐2 

DMA 
Type/ID 

DMA  Area 
(square feet) 

Post‐Project 
Surface Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA Areas x 
Runoff 
Factor 

Infiltration Chamber 

 
  [A]    [B]  [C] [A] x [C] 

DMA‐2‐I  85,209 
Roofs / Conc. 
/ Asphalt 

1  0.89  76,006 
Design 
Storm 
Depth 
(in) 

Design 
Capture 
Volume, 
VBMP  (cubic 
feet) 

Proposed 
Volume 
on  Plans 
(cubic 
feet) 

 
85,209  76,006  0.70  4,434  11,541 

[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 

 
Table D.6 DCV Calculations for LID BMP‐8 

DMA 
Type/ID 

DMA  Area 
(square 
feet) 

Post‐Project 
Surface Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA  Areas  x 
Runoff Factor 

Infiltration Chamber 

 
  [A]    [B]  [C] [A] x [C] 

DMA‐8‐I  79,762 
Roofs / Conc. 
/ Asphalt 

1  0.89  71,148 
Design 
Storm 
Depth 
(in) 

Design 
Capture 
Volume, 
VBMP  (cubic 
feet) 

Proposed 
Volume 
on  Plans 
(cubic 
feet) 

 
79,762  71,148  0.70  4,150  7,479 

[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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Table D.7 DCV Calculations for LID BMP‐9 

DMA 
Type/ID 

DMA  Area 
(square 
feet) 

Post‐Project 
Surface Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA  Areas  x 
Runoff Factor 

Infiltration Chamber 

 
  [A]    [B]  [C] [A] x [C] 

DMA‐9‐I  48,717 
Roofs / Conc. 
/ Asphalt 

1  0.89  43,456 
Design 
Storm 
Depth 
(in) 

Design 
Capture 
Volume, 
VBMP  (cubic 
feet) 

Proposed 
Volume 
on  Plans 
(cubic 
feet) 

 
48,717  43,456  0.70  2,535  6,482 

[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. 
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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. 

 
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  
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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  N/A 

   

   
Total Credit Percentage1   
1
Cannot Exceed 50% 
2
Obtain corresponding data from Table 3‐8 in the WQMP Guidance  Document

 

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 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA 
Area  x 
Runoff 
Factor 

Enter BMP Name / Identifier Here 

  [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  or 
Design  Flow 
Rate  (cubic 
feet or cfs) 

 
 
Total Storm 
Water 
Credit  % 
Reduction 
 

Proposed 
Volume 
or  Flow 
on  Plans 
(cubic 
feet  or 
cfs) 

                 

                 

                 

                 

                 

 
AT = Σ[A]    

Σ= [D]  [E]  F
D x E 	
G

  [F] X (1‐[H])  [I] 

[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 
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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 

N/A  N/A  N/A 

     

     

     
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 

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.  

Be sure to include all pertinent documentation used in your analysis of the items a, b or c in Appendix 7. 

Summary 

The  infiltration chambers used on‐site are designed to be oversized to retain  flood  flow rates  from the  
2‐year  return  frequency  storm  and  higher.    A  hydraulic  analysis was  conducted  for  the  project  that 
determined  the  historical  discharge  from  each  parcel.    The  infiltration  chambers  for  each  parcel  are 
designed to reduce the post‐construction runoff to equal the historical discharge.   The drainage report 
included in Appendix 7 contains supporting documentation.     



‐ 26 ‐ 
 

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. 
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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.  Catch Basin Markers may be 
available from the Riverside County 
Flood Control and Water Conservation 
District, call 951‐955‐1200 to verify. 

 Maintain and periodically repaint or 
replace inlet markings. 

 Provide stormwater pollution 
prevention information to new 
owners, lessees, or operators. 

 See applicable operational BMPs in 
Fact Sheet SC‐44, "Drainage System 
Maintenance," in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 

 Include the following in lease 
agreements: "Tenant shall not allow 
anyone to discharge anything to 
storm drains or to store or deposit 
materials so as to create a potential 
discharge to storm drains." 

B. Interior floor 
drains and elevator 
shaft sump pumps 

Interior floor drains and elevator shaft 
sump pumps will be plumbed to 
sanitary sewer (as applicable) 

 Inspect and maintain drains to 
prevent blockages and overflow 

D2. 
Landscape/Outdoor 
Pesticide Use 

Final landscape plans will accomplish 
all of the following. 

 Design landscaping to 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. 

 Where landscaped areas are used 
to retain or detain stormwater, 
specify plants that are tolerant of 
saturated soil conditions. 

 Consider using pest‐resistant 
plants, especially adjacent to 
hardscape. 

 To ensure successful 
establishment, select plants 
appropriate to site soils, slopes, 
climate, sun, wind, rain, land use, 
air movement, ecological 
consistency, and plant 
interactions. 

 Maintain landscaping using 
minimum or no pesticides. 

 See applicable operational BMPs in 
“What you should know for … 
Landscape and Gardening”. 

 Provide IPM information to new 
owners, lessees and operators. 
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Potential Sources of 
Runoff pollutants 

Permanent Structural Source Control 
BMPs 

Operational Source Control BMPs 

F. Food Service  For restaurants, grocery stores, and 
other food service operations, floor 
sinks or other areas for cleaning floor 
mats, containers, and equipment shall 
be installed indoors or in a covered 
area outdoors.  The drain shall be 
connected to a grease interceptor 
before discharging to the sanitary 
sewer.   

 See the brochure, “The Food Service 
Industry Best Management Practices 
for: Restaurants, Grocery Stores, 
Delicatessens and Bakeries” at 
http://rcflood.org/stormwater/ 

 Provide this brochure to new site 
owners, lessees, and operators. 

G. Refuse Areas   Refuse areas shall be covered, 
graded, and paved to prevent run‐
on, and berms shall be placed 
around the area to prevent runoff 
if necessary.   

 Any drains from receptacles shall 
be connected to a grease removal 
device before discharge to 
sanitary sewer. 

 Signs will be posted on or near 
dumpsters with the words “Do no 
dump hazardous materials here” 
or similar. 

 Adequate number of receptacles 
shall be provided.   

 Receptacles will be inspected 
regularly, and leaky receptacles shall 
be repaired or replaced.  

 Receptacles shall be kept covered.   

 Dumping of liquid or hazardous 
wastes shall be 
prohibited/prevented. 

 “No hazardous materials” signs shall 
be posted.  

 Litter shall be picked up daily, and 
spills shall be cleaned up 
immediately.  

 Spill control materials shall be kept 
available on‐site.   

 See Fact Sheet SC‐34, “Waste 
Handling and Disposal” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 

J. Vehicle and 
Equipment 
Cleaning 

Commercial car wash facilities shall be 
designed such that no runoff from the 
facility is discharged to the storm 
drain system.  Wastewater from the 
facility shall discharge to the sanitary 
sewer, or a wastewater reclamation 
system shall be installed. 

 Washwater from vehicle and 
equipment washing operations shall 
not be discharged to the storm drain 
system.  Refer to “Outdoor Cleaning 
Activities and Professional Mobile 
Service Providers” for many of the 
Potential Sources of Runoff 
Pollutants categories below.  
Brochure can be found at 
http://rcflood.org/stormwater/ 



‐ 29 ‐ 
 

Potential Sources of 
Runoff pollutants 

Permanent Structural Source Control 
BMPs 

Operational Source Control BMPs 

L. Fuel Dispensing 
Areas 

   The property owner shall dry sweep 
the fueling area routinely 

 See the Fact Sheet SD‐30, “Fueling 
Areas” in the CASQA Stormwater 
Quality Handbooks at 
www.cabmphandbooks.com 

N. Fire Sprinkler 
Test Water 

A means shall be provided to drain 
fire sprinkler test water to the sanitary 
sewer. 

 See the note in Fact Sheet SC‐41, 
“Building and Grounds 
Maintenance,” in the CASQA 
Stormwater Quality Handbooks at 
www.cabmphandbooks.com 

O. Miscellaneous 
Drain or Wash 
Water or Other 
Sources 

 Roofing, 
gutters, and 
trim 

 Avoid roofing, gutters, and trim 
made of copper or other 
unprotected metals that may 
leach into runoff 

 

 

P. Plazas, 
sidewalks, and 
parking lots 

   Sidewalks and parking lots shall be 
swept regularly to prevent the 
accumulation of litter and debris.  
Debris from pressure washing shall 
be collected to prevent entry into 
the storm drain system.  Washwater 
containing any cleaning agent or 
degreaser shall be collected and 
discharged to the sanitary sewer and 
not discharged 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) 

 
   

 
   

 
   

 
   

     

 

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:  Insert text here. 

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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Appendix 2:  Construction Plans 

Grading and Drainage Plans 
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PARKING ANALYSIS 

8'

18

8'

B
SP1.1

SITE AREA:
IMPERVIOUS SURFACE COVERAGE (structures + paved area + hardscape):
   STRUCTURES COVERAGE (bldg., canopy, trash enclosure, etc):
   PAVED AREA COVERAGE (parking area + drive isles + hardscape):
LANDSCAPE AREA COVERAGE:

LANDSCAPE AREA REQUIRED (MIN. 5% OF PAVED AREA):
PROPOSED TOTAL BLDG. AREA:
FAR:
EXISTING ZONING:
PROPOSED ZONING:
BUILDING SETBACKS:

FRONT: 10' STREET SIDE: 10'
REAR: 10' INTERIOR SIDE: NOT REQ'D

LANDSCAPE SETBACKS:
MAIN STREET: 6' PARKWAY + 6' WALK + 12' LANDSCAPE SETBACK
RAMONA EXPRESS WAY: 12' PARKWAY + 8' WALK + 25' SCENIC SETBACK
ADJACENT TO RESIDENTIAL (WEST SIDE): 15'

412,058 (9.46 A)
316,462 S.F.  (7.26 A) - 76.8%
36,847 S.F. (0.85 A) - 8.9%
279,615 S.F.  (6.58 A) - 67.9%
95,596 S.F.  (2.19 A) - 23.2%
12,558 S.F. (MIN.)
28,496 SQ.FT. - 6.91%
0.069

CN (COMMERCIAL NEIGHBORHOOD)
CG (COMMERCIAL GENERAL)

SITE ANALYSIS

PARCEL 1
SITE AREA
PROPOSED BLDG. AREA:
COVERAGE:
NUMBER OF STORIES (CBC TABLE 504.4):
PROPOSED BLDG. HEIGHT (CBC TABLE 504.3):
CONSTRUCTION TYPE:
OCCUPANCY GROUP:
PROPOSED USE:
AREA SEPARATION WALL:
BLDG. SPRINKLER:

132,637 S.F.  (3 A)
14,583 S.F.
11%
01
± 31'-0" A.F.F.
V-B
B-M
RETAIL & FAST FOOT REST.
NO
TBD

PARCEL 2
SITE AREA
PROPOSED BLDG. AREA (PAD2 - RETAIL):
PROPOSED BLDG. AREA (PAD3 - RESTAURANT):
COVERAGE:
NUMBER OF STORIES (CBC TABLE 504.4):
PROPOSED BLDG. HEIGHT (CBC TABLE 504.3):
CONSTRUCTION TYPE:
OCCUPANCY GROUP:
PROPOSED USE:
AREA SEPARATION WALL:
BLDG. SPRINKLER:

132,018 S.F.  (3 A)
9,360 S.F.
2,800 S.F.
9%
01
TBD
V-B
B-M
RETAIL & FAST FOOT REST.
NO
TBD

PARCEL 9
SITE AREA
PROPOSED BLDG. AREA:
COVERAGE:
NUMBER OF STORIES (CBC TABLE 504.4):
PROPOSED BLDG. HEIGHT (CBC TABLE 504.3):
CONSTRUCTION TYPE:
OCCUPANCY GROUP:
PROPOSED USE:
AREA SEPARATION WALL:
BLDG. SPRINKLER:

61,122 S.F.  (1.4 A)
3,200 S.F.
5%
01
TBD
V-B
B-M
DRIVE-THRU FAST FOOT REST.
NO
TBD

PARCEL 8
SITE AREA
PROPOSED BLDG. AREA (CONVENIENCE STORE):
PROPOSED BLDG. AREA (CAR WASH):
COVERAGE:
NUMBER OF STORIES (CBC TABLE 504.4):
PROPOSED BLDG. HEIGHT (CBC TABLE 504.3):
CONSTRUCTION TYPE:
OCCUPANCY GROUP:
PROPOSED USE:
AREA SEPARATION WALL:
BLDG. SPRINKLER:

86,281 S.F.  (2 A)
3,048 S.F.
1,105 S.F.
5%
01
TBD
V-B
B
RETAIL & CAR WASH
TBD
TBD

6' TY
P.

TYP.

19
TYP.

16

VICINITY MAP

NOT TO SCALE

13

R.O.W. IMPROVEMENT NOTES

AT DONNA WAY:
a. ANY EXISTING IMPROVEMENT THAT ARE DEEMED SUBSTANDARD PER FIELD INSPECTION SHALL

BE REPLACED IN KIND. THIS INCLUDES AC PAVING, CURB/GUTTER AND SIDEWALK.
b. STREET LIGHTS WILL BE REQUIRED.
c. PARKWAY LANDSCAPE WILL BE REQUIRED.

AT RAMONA EXPRESSWAY:
a. ANY EXISTING IMPROVEMENT THAT ARE DEEMED SUBSTANDARD PER FIELD INSPECTION SHALL

BE REPLACED IN KIND. THIS INCLUDES AC PAVING, CURB/GUTTER AND SIDEWALK.
b. STREET LIGHTS WILL BE REQUIRED.
c. PARKWAY LANDSCAPE WILL BE REQUIRED.
d. RAISED MEDIAN WILL BE REQUIRED.

AT RAMONA EXPRESSWAY:
a. ANY EXISTING IMPROVEMENT THAT ARE DEEMED SUBSTANDARD PER FIELD INSPECTION SHALL

BE REPLACED IN KIND. THIS INCLUDES AC PAVING, CURB/GUTTER AND SIDEWALK.
b. ADDITIONAL STREET LIGHTS MAY BE REQUIRED, DEPENDING ON PLACEMENT.
c. PARKWAY LANDSCAPE WILL BE REQUIRED.

FUTURE
CAR WASH
1,105 S.F.

(NOT A PAT)

USE
RETAIL
RESTAURANT *  (15%)

RESTAURANT PATIO

AREA
12,396 SQ.FT.
2,000 SQ.FT.
187 SQ.FT.
900 SQ.FT.

REQUIRED
1:250
1:200
1:60
1:50

TOTAL
50 STALLS
10 STALLS
3 STALLS
18 STALLS

PARCEL 1

SHOPS BLDG AREA 14,583 SQ.FT.

TOTAL PARKING REQUIRED
TOTAL PARKING PROVIDED

STANDARD SPACES
HC SPACES
CLEAN AIR/VAN POOL/EP PROVIDED

FUTURE EV SPACES PROVIDED
BUS PARKING

BICYCLE PARKING PROVIDED (SHORT-TERM)
BICYCLE PARKING PROVIDED (LONG-TERM)

81 STALLS
95 STALLS
83 STALLS
04 STALLS
08 STALLS
05 STALLS
05 STALLS
06
05

* RESTAURANT/DRIVE THRU:
UP TO 2,000 SQ. FT. = 1 SPACE FOR EACH 200-SQ. FT. GFA OVER 2,000 SQ. FT. = 1 SPACE FOR EACH
ADDITIONAL 60 SQ. FT. GFA; AND STACKING FOR 7 VEHICLES AT EACH BAY, WINDOW, LANE, OR
ORDERING STATION FOR EACH NO ADDITIONAL PARKING REQUIRED IF OUTDOOR DINING AREA
COMPRISES NO MORE THAN 15 PERCENT OF THE INTERIOR GROSS FLOOR AREA OF THE PRIMARY
FOOD SERVICE USE; IF OUTDOOR DINING AREA IS OVER 15%, 1 SPACE FOR EVERY 50-SQ. FT. OR 1
SPACE FOR EVERY 3 SEATS, WHICHEVER IS GREATER.

** CAR WASH:
1 PARKING SPACE PER EACH EMPLOYEE OF THE LARGEST SHIFT; STACKING FOR 4 VEHICLES FOR
EACH AUTOMATIC CAR WASH LANE, AND 3 SPACES PER LANE FOR MANUAL DRYING

USE
RETAIL
RESTAURANT *  (15%)
RESTAURANT PATIO

DRIVE-THRU RESTAURANT *

RESTAURANT PATIO

AREA
7,956 SQ.FT.
1,404 SQ.FT.
900 SQ.FT.

2,000 SQ.FT.
800 SQ.FT.
1,000 SQ.FT.

REQUIRED
1:250
1:200
1:50

1:200
1:60
1:50

TOTAL
32 STALLS
7 STALLS
18 STALLS

10 STALLS
13 STALLS
20 STALLS

PARCEL 2

SHOPS BLDG AREA 9,360 SQ.FT.

TOTAL PARKING REQUIRED
TOTAL PARKING PROVIDED

STANDARD SPACES
HC SPACES
CLEAN AIR/VAN POOL/EP PROVIDED

FUTURE EV SPACES PROVIDED
BICYCLE PARKING PROVIDED (SHORT-TERM)
BICYCLE PARKING PROVIDED (LONG-TERM)

100 STALLS
101 STALLS
85 STALLS
05 STALLS
11 STALLS
07 STALLS
06
05

USE
DRIVE-THRU RESTAURANT *

RESTAURANT PATIO

AREA
2,000 SQ.FT.
1,200 SQ.FT.
1,000 SQ.FT.

REQUIRED
1:200
1:60
1:50

TOTAL
10 STALLS
20 STALLS
20 STALLS

PARCEL 9

RESTAURANT BLDG AREA 3,200 SQ.FT.

TOTAL PARKING REQUIRED
TOTAL PARKING PROVIDED

STANDARD SPACES
HC SPACES
CLEAN AIR/VAN POOL/EP PROVIDED

FUTURE EV SPACES PROVIDED
BICYCLE PARKING PROVIDED (SHORT-TERM)
BICYCLE PARKING PROVIDED (LONG-TERM)

50 STALLS
55 STALLS
47 STALLS
02 STALLS
06 STALLS
04 STALLS
4
2

USE
CONVENIENCE STORE
CAR WASH **

AREA
3,048 SQ.FT.
1,105 SQ.FT.

REQUIRED
1:250
1:EACH EMPLOYEE

TOTAL
12 STALLS
4 STALLS

PARCEL 8

CONVENIENCE STORE BLDG. AREA 3,048 SQ.FT.

TOTAL PARKING REQUIRED
TOTAL PARKING PROVIDED

STANDARD SPACES
HC SPACES
CLEAN AIR/VAN POOL/EP PROVIDED

FUTURE EV SPACES PROVIDED
BICYCLE PARKING PROVIDED (SHORT-TERM)

16 STALLS
18 STALLS
15 STALLS
02 STALLS
01 STALLS
01 STALLS
2

CAR WASH BLDG. AREA 1,105 SQ.FT.

TOTAL BICYCLE PARKING REQUIRED (MIN. 10% OF 272 PROVIDED PARKING) 27
TOTAL BICYCLE PARKING PROVIDED 305'

TYP.

16

9' TY
P.

9' TY
P.

9' TY
P.

9' TY
P.

9' TY
P.

9' TY
P.

TYP.

32

32

32

10
'

SB

10'
SB

12'

PARKWAY

8'

(SIDEWALK WIDTH)

31 3

TOTAL PARKING REQUIRED 247 STALLS
TOTAL PARKING PROVIDED

PERCENTAGE OF PARKING SPACES IN EXCESS OF MIN. REQUIRED
269 STALLS
9%

34
TYP.

34

34
TYP.

34
TYP.

36

36

RESTAURANT BLDG AREA 2,800 SQ.FT.

26

26

18
TYP.

18
TYP.

26

27
TYP.

27
TYP.

26

27
TYP.

27

27

26

TYP.

SITE PLAN SHEET INDEX

1. MASONRY TRASH ENCLOSURE w/ DECORATIVE BLOCK, SOLID TRELLIS FEATURE AND INTERNAL DRAIN.
TRASH ENCLOSURE TO COMPLY w/ ALL NEW STATE OF CALIFORNIA & CITY REQUIREMENTS. REFER TO
DETAIL A/SPD2.0

2. 6" LANDSCAPE CURB TYPICAL. REFER TO DETAIL F/SPD1.0

3. LANDSCAPED AREA. REFER TO LANDSCAPE PLANS

4. 9'-0" W x 19'-0" D PARKING STALLS PAINTED PER CITY'S REQUIREMENTS.

5. PROPOSED ACCESSIBLE PARKING STALLS, RAMP (WHERE OCCURS) TO COMPLY WITH STATE AND
FEDERAL STANDARDS. REFER TO DETAIL A/SPD1.0.

6. PROPOSED PEDESTRIAN ACCESSIBLE PATH OF TRAVEL (DASHED LINE). 5% MAX. SLOPE IN DIRECTION
OF TRAVEL & 2% MAX. CROSS-SLOPE.

7. ASPHALT PARKING LOT AND DRIVE AISLES PER CITY OF SAN JACINTO STANDARDS. REFER TO CIVIL
PLANS.

8. CONCRETE SIDEWALK. G.C. TO ENSURE 5% MAX. SLOPE & 2% MAX. CROSS-SLOPE REFER TO DETAILS
H/SPD1.0 & I/SPD1.0.

9. PROPOSED LOCATION OF POSSIBLE FUTURE ATM DRIVE-THRU MACHINE LOCATION. SHOWN FOR
REFERENCE ONLY.  NOT A PART OF THIS PERMIT.

10. PROPOSED LOCATION OF POSSIBLE FUTURE ATM DRIVE-THRU DIRECTIONAL SIGN. SHOWN FOR
REFERENCE ONLY.  NOT A PART OF THIS PERMIT.

11. APPROXIMATE MONUMENT SIGN LOCATION PER CITY OF SAN JACINTO STANDARDS . SHOWN FOR
REFERENCE ONLY.  NOT A PART OF THIS PERMIT.  REFER TO "SEPARATE PERMIT NOTE" ON SHEET T1.0.

12.  PARKING LOT LIGHTING. SHOWN FOR REFERENCE ONLY.  UNDER A SEPARATE PERMIT.

13. 6' HIGH CMU WALL ADJACENT TO RESIDENTIAL ZONE.

14. PROPOSED RAISED MEDIAN.

15. DECORATIVE PAVING AT ACCESSIBLE ROUTES (PATTERN TBD).

16. BICYCLE PARKING SPACES REQ'D PER CALGREEN CODE (REFER TO PARKING ANALYSIS). BICYCLE
PARKING SHALL COMPLY WITH CGC SEC. 5.106.4. REFER TO DETAIL J/SPD1.0.

17. PROPOSED 10' LONG x 48" WIDE PLANTER AREA ADJACENT TO PARKING SPACES. CENTER BETWEEN
SPACES AS SHOWN. REFER TO LANDSCAPE PLANS.

18. DESIGNATED PARKING FOR ANY COMBINATION OF LOW-EMITTING, FUEL-EFFICIENT AND CARPOOL/VAN
POOL VEHICLES (REFER TO PARKING ANALYSIS). PARKING STALL MARKING: PAINT, IN THE PAINT USED
FOR THE STALL STRIPPING, THE FOLLOWING CHARACTERS SUCH THAT THE LOWER EDGE OF THE LAST
WORD ALIGNS WITH THE END OF THE STALL STRIPING AND IS VISIBLE BENEATH A PARKED VEHICLE :
CLEAN AIR/ VANPOOL/EV.

19. 5' SQ. LANDSCAPE DIAMOND w/ 6" CONCRETE CURB.

20. PROPOSED ACCESSIBLE CURB RAMP, RAMP TO COMPLY WITH STATE AND FEDERAL STANDARDS.
REFER TO CIVIL PLANS AND DETAIL L/SPD1.0.

21. PROPOSED TRANSFORMER LOCATION, LOCATION TO BE COORDINATED w/ UTILITY CO. REFER TO CIVIL
PLANS.

22. CONCRETE TO ASPHALT TRANSITION.

23. DECORATIVE TRELLIS.

24. INSTALL HANDICAP ACCESSIBILITY SIGN AT SITE ENTRANCE. REFER TO DETAIL G/SPD1.0.

25. INSTALL DETECTABLE WARNING SURFACE AT "ZERO CURB" AREAS. REFER TO DETAIL K/SPD1.0 AND
CIVIL PLANS.

26. FUTURE LOCATION OF ELECTRICAL VEHICLE SUPPLY EQUIPMENT (EVSE).  REFER TO POWER PLAN FOR
EVSE REQUIREMENTS. FUTURE CHARGING SPACES QUALIFY AS DESIGNATED PARKING FOR CLEAN AIR
VEHICLES (CGC 5.106.5.3.5).

27. FUTURE LOCATION OF POTENTIAL ELECTRICAL VEHICLE CHARGING STATION (EVCS). FUTURE
CHARGING SPACES QUALIFY AS DESIGNATED PARKING FOR CLEAN AIR VEHICLES (CGC 5.106.5.3.5).

28. PROPOSED WATER METER LOCATION.

29. PROPOSED GAS METER LOCATION.

30. LOADING ZONE.

31. PROPOSED 22' LONG x 48" WIDE PLANTER AREA ADJACENT TO DRIVE ISLE. REFER TO LANDSCAPE
PLANS.

32. DECORATIVE PAVING AT DRIVEWAY ENTRANCES (PATTERN TBD).

33. APPROXIMATE LOCATION OF EXITING RAISED MEDIAN.

34. UNDERGROUND RETENTION SYSTEM PER CIVIL PLANS.

35. BUILDING COLUMNS/ARCHITECTURAL PROJECTIONS. REFER TO FLOOR PLANS & EXTERIOR ELEVATIONS

36. GAS STATION CANOPY, BY OTHERS. SHOWN FOR REFERENCE ONLY.

37. LONG-TERM BICYCLE PARKING TO COMPLY w/ CGC SEC. 5.106.4.1.2. BICYCLE PARKING BY CYCLE SAFE,
MODEL #PRO-PARK BIKE, DBL TIER - OR APPROVED EQUAL.

38. -

39. APPROX. LOCATION OF BUS STOP w/ 8'x20' SIDEWALK PAD CONNECTED TO BUS SHELTER. BY RIVERSIDE
TRANSIT AGENCY - 17' NON-AD CUSTOM DOME RTA BUS SHELTER, OR APPROVED EQUAL.

40. (E) PORK-CHOP TO BE REMOVED.

41. (E) MEDIAN TO BE MODIFIED.

#

35
TYP.

35
TYP.

37

37

37

37

37

16
37

SHORT-TERM BICYCLE PARKING PROVIDED 18
LONG-TERM BICYCLE PARKING PROVIDED 12

DESCRIPTION

PLAN SUBMITTAL LOG
PLAN DATE

PLANNING DEPT. SUBMITTAL - 1st REVIEW08-28-18

PLANNING DEPT. SUBMITTAL - 2nd REVIEW10-22-18

39

15'
L.S.

57'-6"

32'

50'

18'6'

55'

43'

45'

8'

8'

8'

25'

SCENIC S.B.

73'

2' PROPOSED 2' R.O.W.

DEDICATION

12'

PARKWAY

8'

(SIDEWALK WIDTH)

25'

SCENIC S.B.

45'

27'

27'
30'

52'

40

10'25'15'

25
'

30' 8'

10'25'15'

25
'

48'

12' 12' 12' 12'

48'

12'
12'

12'
12'

57'-6"

20'

41
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Appendix 3:  Soils Information 

Geotechnical Study and Other Infiltration Testing Data 
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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 

 



Date

D85= 0.70 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)

DMA‐1‐I 95389 Concrete or Asphalt 1 0.89 85087

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

95389 85087 0.70 4963.4 11541

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 CWE 10/22/2018
Designed by Steven Bell Case No P17-17
Company Project Number/Name Luiseño Village

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID BMP-1
Must match Name/ID used on BMP Design Calculation Sheet



Date

D85= 0.70 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)

DMA‐2‐I 85209 Concrete or Asphalt 1 0.89 76006.4

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

85209 76006.4 0.70 4433.7 11541

Notes: 

Total

Drainage Management Area Tabulation

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

BMP Identification

BMP NAME / ID BMP-2
Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Designed by Steven Bell Case No P17-17
Company Project Number/Name Luiseño Village

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 CWE 10/22/2018



Date

D85= 0.70 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)

DMA‐8‐I 79762 Concrete or Asphalt 1 0.89 71147.7

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

79762 71147.7 0.70 4150.3 7479

Notes: 

Total

Drainage Management Area Tabulation

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

BMP Identification

BMP NAME / ID BMP-8
Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Designed by Steven Bell Case No P17-17
Company Project Number/Name Luiseño Village

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 CWE 10/22/2018



Date

D85= 0.70 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)

DMA‐9‐I 48717 Concrete or Asphalt 1 0.89 43455.6

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

48717 43455.6 0.70 2534.9 6482

Notes: 

Total

Drainage Management Area Tabulation

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

BMP Identification

BMP NAME / ID BMP-9
Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

85th Percentile, 24-hour Rainfall Depth, 
from the Isohyetal Map in Handbook Appendix E

Designed by Steven Bell Case No P17-17
Company Project Number/Name Luiseño Village

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 CWE 10/22/2018
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INTRODUCTION 

This hydraulic analysis supplements the Hydrology Study accomplished for this location on March 6, 

2018.  This original study was conducted to ensure that any development in this location could be 

accomplished without adversely affecting the quality of storm water discharge following a major storm 

event.  Because this proposed development is located on flat terrain having a soil category of “A” there 

is very little runoff resulting from existing conditions.  Following development, this very porous 

condition will be replaced extensively by highly impervious hardscape.  It was determined that the only 

practical method to reduce the additional runoff to historical values is to direct the discharge to sub 

surface chambers having sufficient collection volume to meet this requirement.  The time necessary to 

fill these underground chambers would allow the storm to dissipate at a predictable rate which would 

decrease the discharge exiting the chamber system greatly below the maximum value entering the 

system.  The amount leaving the system is further reduced by the infiltration occurring during the filling 

process. 

The original hydrology study performed for the entire site used the 100-year, 1-hour storm to identify 

storm intensities, in inches per hour, that are expected at this location.  In concert with these local 

requirements, the value used was that established in the County of Riverside Hydrology Manual of 1.20 

inches per hour.  Discharge values resulting from this previous analysis established the size of the 

subsurface collection system necessary to provide both water quality requirements and to reduce 

discharge to its historical values.  It should be noted that the type of the subsurface collection system 

chosen was comprised of an initial chamber that collects all the surface runoff from the developed site.  

This initial chamber is separated from the subsequent chambers so that all the flows to these 

subsequent chambers must first pass through the initial chamber.  This initial chamber is designed to 

allow periodic maintenance to remove and dispose of any materials deleterious to the environment.  As 

such, this initial chamber performs all the WQMP treatment requirements whereas the subsequent 

chambers provide the additional capture volume necessary to reduce the discharge to historical values. 

 

SCOPE OF STUDY 

This project is located in the City of San Jacinto and is a portion of the development of the four Northerly 

parcels, Parcels 1, 2, 8 and 9 of Parcel Map 20795, County of Riverside.  The location of the project is 

shown in Attachment 1.  This hydraulic analysis concentrates on the design of the piping and other 

conduits used to accommodate storm discharge from Parcel 1 only.  To do so it utilizes the rainstorm 

discharge data developed by NOAA and published in, NOAA Atlas 14, Volume 6, Attachment 2, which 

defines the100-year, 1-hour storm intensity as 1.72 inches per hour.   

While the 1-hour, 100-year storm is used to define the volume of the chamber system, the catch basins 

and the plumbing connecting each to the clean out entry to the chambers will reach capacity within 10 

minutes of the storm onset. Therefore, the storm intensity observed at 10-minute onset of the 100-year, 

1-hour storm, as defined in Plat D-4.1 of the Riverside County Hydrology Manual, is used to design these 

systems.  This 10-minute intensity is 2.94 inches per hour. 

 



METHODOLOGY 

This analysis uses the Water Surface Pressure Gradient Program “WSPGW” Version 14.10, developed by 

CIVILDESIGN Corp, 234 North Arrowhead Avenue, San Bernardino, CA  92324.  This program is based on 

Bernoulli’s equation for the total energy of each segment of the flow and the Manning’s formula for the 

friction loss between these segments.  The program uses basic mathematical and hydraulic principals to 

calculate all data such as conduit area, wetted perimeter, normal depth, pressure etc. necessary to 

determine the hydraulic grade line (hgl).  The hgl is an important data point because it represents the 

elevation of the water surface in open conduits or pipes flowing partially full.  In particular, the HGL will 

identify the water surface elevation in the catch basins, the clean out entry into the initial chamber of 

the infiltration system, and the manhole junction of the discharge from the four developed parcels.  

These hydraulic grade line locations are fundamental when examining the overall effectiveness of the 

system. 

The Manning’s number is an empirical value used to calculate the flow characteristics of water through a 

defined channel.  This number has not yet been defined for flow through a porous media such as the 

gravel bed between the initial chamber and the adjacent chambers.  This media structure is the only 

connection between these two elements.  The WSPGW program requires a Manning’s designation for 

each element of the system being analyzed.  Several studies have been completed that relate to the 

velocity of flow through a pervious media.  Attachment 3 is the application of these velocities to 

previously defined formulas to determine the Manning’s value to be used in this program.    

In this particular study effort, there are three specific areas, referred to as “Segments”, of analysis.  First, 

all flows from the common junction manhole, which receives runoff from all four parcels of the 

development, to the common site outlet at East Main Street will analyzed.  This segment (Segment 1) 

will also address the flow entering the discharge from the Soboba Medical Clinic.  Second is the flow 

between the entry clean out structure to the to the chamber system, through the system itself, to the 

manhole collecting runoff from all four parcels (Segment 2). Third is the runoff entering individual catch 

basins on the site to their discharge either into another catch basin or into the clean out structure to the 

chamber system (Segment 3). 

When continuing upstream from the previous reach, the hydraulic grade line (hgl) at the junction 

between the two reaches will be held and the hgl at the upstream element, be it the clean out structure 

or a catch basin, will be calculated from the downstream surface elevation.  It is desirable that the 

hydraulic grade line in each catch basin lies at least 0.50 feet below the inlet elevation of the specific 

basin to avoid ponding in the basin area.  In order to meet this requirement, it is essential that the hgl be 

maintained at a minimal elevation throughout its travel.   

 
 

 PRE AND POST DISCHARGE VALUES 

 

All discharge values used in this analysis are determined using the Santa Ana Watershed BMP Design 
Flow Rate Calculator.  Values used for defining discharge from the existing site and for discharge 
entering the finish site infiltration chamber system were based on the storm intensity of 1.72 inches per 
hour.  This intensity is that shown in the NOAA Atlas 14 for the one hour, 100-year storm for that 
location.  The runoff entering the catch basins peak at a much shorter time period.  Therefore, the 



intensity at 10 minutes following the storm onset was used to determine this discharge rate.  Using Plate 
D-4.1 of the Riverside County Hydrology Manual, this intensity rate was established at 2.94 inches per 
hour. 
 
The volume (Q) of storm runoff currently discharging through the only existing outlet of the site, the 

four-foot concrete channel at the West boundary, must first be defined for the entire watershed being 

analyzed.  This existing value establishes the discharge limitations for the future, developed site.  The 

tributary area for this discharge is defined as the areas to be developed consisting of Parcels 1, 2, 8, 9 

along with that portion of the site occupied by the Soboba Medical Clinic located South of Donna Way.  

Runoff from the areas to be developed will be considered as their historical runoff value whereas runoff 

from the Medical Clinic segment will be calculated in its current configuration.  Attachment 4a is a plat 

depicting the areas or subareas being reviewed along with discharge values currently originating on 

these specific locations.  Table 1 below summarizes these initial values to be used to analyze this 

segment.   

TABLE 1 HISTORICAL DISCHARGE USING 1.72 IN/HR INTENSITY 
Parcel 1 – 0.33 cfS 
Parcel 2 – 0.32 cfS 
Parcel 8 – 0.24 cfS 
Parcel 9 – 0.16 cfS 

                 Medical Clinic Area – 7.66 cfs 

The existing discharge volume shown for Parcel 1 is the only value that will be affected by this 

development.  It must retain the 0.33 cfs rate and to do so the discharge entering the chamber system 

must provide this reduction capability by retaining runoff sufficiently to allow discharge rate to decrease 

through normal storm dissipation and infiltration.  The discharge entering the chamber system is the 

aggregate of discharge from all tributary catch basins on the Parcel.  Attachment 4b shows the parcel 

broken down into the catch basin tributary areas.  The aggregate of these tributary areas provides the 

total amount of discharge entering the clean out structure.  The two tables are shown on this 

attachment, one shows the entry of discharge into the clean out structure based on the one-hour 

discharge intensity of 1.72 inches per hour and the other showing the entry into the individual catch 

basins using the 10-minute discharge intensity of 2.94 inches per hour.  The reason these values are not 

identical is that all catch basins will be exposed to the maximum value at some point but it is unlike that 

they will receive the maximum value at the same time.  Consequently, the clean out will receive an 

aggregate flow lower than that experienced from maximum flow from all catch basins simultaneously.   

Table2 and 3 below summarizes the discharge volume results after applying the intensity rates to the 

Design Flow Rate Calculator 

TABLE 2 ADJUSTED DISCHARGE REACHING CHAMBER CLEAN OUT 
Tributary Area A – 0.72 cfS 
Tributary Area B – 0.70 cfS 
Tributary Area C – 0.78 cfS 
Tributary Area D – 0.29 cfS 
Tributary Area E – 0.48 cfS 
Tributary Area F – 0.47 cfS 

 



TABLE 3 MAXIMUM DISCHARGE REACHING CATCH BASIN 
Tributary Area A – 1.23 cfS 
Tributary Area B – 1.20 cfS 
Tributary Area C – 1.33 cfS 
Tributary Area D – 0.49 cfS 
Tributary Area E – 0.82 cfS 
Tributary Area F – 0.81 cfS 

 

SEGMENT 1 ANALYSIS 

Attachment 5 is a schematic diagram of Segment 1.  It shows the discharge point in the street, where it 

then travels through an under-sidewalk structure into a four-foot-wide, eight inches high concrete 

channel along the West side of the site.  Near the Southwest corner of Parcel 1, runoff from the Medical 

Clinic combines with the runoff from an outlet structure serving the areas to be developed.   This outlet 

structure is located on the East side of the channel where the top of the East sidewall of the channel 

serves as a weir for the outlet structure discharge.  Because of the finish grade requirements of the site, 

this common outlet pipe must be installed with a negative grade of 0.0030.  This will also allow the 

residual runoff following storm termination to drain from the outlet weir back into the individual 

chamber systems. 

The flow values for each element of this segment are subjected to the WSPGW program to identify the 

discharge characteristics and the hydraulic gradient (hgl) for locations along the route.  Again, it must be 

emphasized that the elevation of the hgl at the common junction manhole for all four parcels must be 

designed to a minimum value in order to avoid substantial material import.  This minimum elevation is 

developed using the WSPGW program, the output of which is also shown in Attachment 5.  The 

hydraulic grade line at the common manhole is found to be 93.97 ft. 

Please note that the WSPGW output file for flow entering the weir at the side of the concrete discharge 

channel to the outlet pipe leaving this entry weir structure calculates extremely small changes in the 

flow characteristics of the stream.  These small changes have been edited from the output file for the 

convenience of the reader but do not detract from the accuracy of this flow analysis. 

 

SEGMENT 2 ANALYSIS 

This portion of the storm runoff discharge covers the flow from Parcel 1 that begins at the clean out 

structure leading to the chamber, the collection point for the discharge from all the catch basins on the 

site.  From there the discharge travels through the chamber system of Parcel 1, including the crushed 

stone pad and the filter underlying the initial chamber, to the manifold that connects the collection 

chambers of the system, to the common manhole for site.  During its flow through the chamber system, 

substantial volumes of runoff, measured in cubic feet per second (cfs), are removed either by normal 

storm dissipation or by infiltration into the native soil. 

The infiltration rate for the site was determined by field analysis.  Two locations on Parcel 1 were tested 

using a double ring infiltrometer which yielded fairly high infiltration rates, 23.40 and 8.19 inches per 

hour per square foot.  The suggested rate to use in this design was the lower rate with a factor of safety 



of 3 or 2.72 inches per hour per square foot.  While these tests were conducted near the surface, the 

suggested rate still seems very low.  For this study, an infiltration rate of 4.5 was used in the design of 

this chamber system.  However, this value should be verified by additional investigations. 

Attachment 6 is a worksheet used to determine the amount of discharge reduction that is accomplished 

by the chambers.  This reduction must be sufficient that the discharge quantity leaving the system must 

be equal to, or less than, historic discharge originating on that site.  This attachment is linked to a 

satellite worksheet designed to augment the calculation process.  The main worksheet provides the 

input data whereas the satellite sheet calculates the input data and feeds it back to the main worksheet. 

The common inputs to the main worksheet is the 100-year storm intensity of 1.72 in/hr, as defined 

above, and the duration/intensity slope, 0.50.  This latter value indicates the anticipated dissipation rate 

of the storm for that location, as defined in the Riverside County Hydrology Manual. Also included is the 

peak discharge time, often referred to as the time of concentration, which is the time required for 

runoff from the most remote location of the Parcel to reach the entry structure of the basin, and the 

peak runoff value in cubic feet per second entering the basin.   This time of concentration is commonly 

defined to have a five-minute minimum.  However, flow from the catch basins to the clean out structure 

feeding the chamber system has been estimated to be ten minutes, so this value will be used in the 

chamber design. 

Also included on the main worksheet is the “Chamber System Variables and Results”.  The cell showing 

the “Historical Discharge” is based on the existing, undisturbed characteristics of the property being 

evaluated as shown in Table 1.  The three cells to the left of this cell allow the size and configuration of 

the chambers to be adjusted until the discharge is equal or less than the historical value.  The six cells to 

the right reflect the satellite worksheet results generated by the chamber system as defined by the main 

worksheet.  They also indicate the calculated pad size along with the time required to completely drain 

the system following the end of the storm.   

To use this worksheet, first the basin configuration must be established by estimating the number of 

units in each row, the number of rows and the distance between rows.  This input establishes the total 

volume of the system which is calculated in the satellite worksheet and then transferred to the “Actual 

Basin Volume” cell in the primary worksheet.  The next step is to adjust the cumulative time in the 

“Elapsed Time” row until the “Basin Volume at Elapsed Time” and the “Actual Basin Volume” are equal.  

At this time the “Total Leaving (the chamber)” must be compared to the “Historical Discharge”.  If it is 

large, the size of the chamber system must be increased; if smaller, it must be decreased.  This action 

changes the “Actual Basin Volume” which requires the iteration process to be repeated until the “Total 

Leaving” and the “Historical Discharge” are equal. 

Attachment 7 shows a schematic diagram of Segment 2 to be used in the WSPGW flow analysis.  This 

flow analysis is also shown in Attachment 7.  The primary result from this flow analysis is the resulting 

hydraulic grade line. The starting hgl must be the same as the upstream manhole of Segment 1 with the 

resulting hgl calculated for the clean out structure being the initial hgl for all the area catch basins.  All 

catch basin draining Parcel 1 connect directly, or indirectly, to this clean out and the hgl at that point 

must be below the surface elevation occurring in each individual catch basin within the system. 

 



SEGMENT 3 ANALYSIS 

This segment represents the most upstream portion of this hydraulic analysis.  It analyzes the flow from 
the site catch basins to the clean out for the chamber system.  A schematic of this segment is shown in 
Attachment 8 which also reflects the results of the WSPGW analysis for each catch basin.  It should be 
emphasized that the basins, along with their connecting pipes, were designed using the 10-minute 
intensity of the 100-year storm.  This results in larger connecting pipes but the aggregate discharge 
anticipated at the clean out is more accurately defined by the 100-year, 1-hour storm.    Attachment 8 
defines the flow characteristics from each catch basin to the site clean out structure, as determined by 
the WSGPW program.  These design characteristics for each catch basin is summarized in Attachment 9.    
Table 4 below summarizes the characteristics of the six catch basins in this development. 

TABLE 4 CATCH BASIN CHARACTERISTICS 
 

TC     FL      Dia. Out   Width    Height    Q Out 

 

CB 1A     95.70    95.20      18 in     4.00’    5.20’   4.57 cfs  

CB 1B     95.67    95.17      15 in     4.00’    3.77’   2.53 cfs 

CB 1C     96.02    95.52      12 in     4.00’    3.50’   1.33 cfs 

CB 1D     96.46    95.96       8 in     4.00’    4.96’   1.31 cfs 

CB 1E     96.84    96.34       8 in     4.00’    4.34’   0.82 cfs 

CB 1F     96.43    95.93       8 in     4.00’    3.50’   0.81 cfs 
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5/4/2018 Precipitation Frequency Data Server

https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_printpage.html?lat=33.7839&lon=-116.9572&data=intensity&units=english&series=pds 1/4

NOAA Atlas 14, Volume 6, Version 2
Location name: San Jacinto,

California, USA* 
Latitude: 33.7839°, Longitude:

-116.9572° 
Elevation: 1567.68 ft**

* source: ESRI Maps 
** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu
Maitaria, Deborah Martin, Sandra Pavlovic, Ishani Roy, Carl Trypaluk,
Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey Bonnin,

Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.960
(0.804‑1.16)

1.31
(1.09‑1.58)

1.84
(1.54‑2.23)

2.35
(1.93‑2.88)

3.16
(2.52‑4.01)

3.89
(3.04‑5.04)

4.75
(3.61‑6.31)

5.76
(4.26‑7.88)

7.74
(5.47‑11.1)

10.3
(7.06‑15.3)

10-min 0.690
(0.576‑0.834)

0.936
(0.780‑1.13)

1.32
(1.10‑1.60)

1.68
(1.39‑2.06)

2.26
(1.81‑2.87)

2.79
(2.18‑3.61)

3.40
(2.59‑4.52)

4.13
(3.05‑5.65)

5.54
(3.92‑7.92)

7.41
(5.06‑11.0)

15-min 0.556
(0.464‑0.672)

0.756
(0.632‑0.912)

1.06
(0.884‑1.29)

1.36
(1.12‑1.66)

1.82
(1.46‑2.31)

2.25
(1.75‑2.91)

2.74
(2.08‑3.64)

3.33
(2.46‑4.56)

4.47
(3.16‑6.38)

5.98
(4.08‑8.84)

30-min 0.442
(0.370‑0.534)

0.600
(0.502‑0.728)

0.846
(0.704‑1.03)

1.08
(0.890‑1.32)

1.45
(1.16‑1.84)

1.79
(1.40‑2.32)

2.18
(1.66‑2.90)

2.65
(1.96‑3.63)

3.56
(2.52‑5.08)

4.76
(3.25‑7.04)

60-min 0.348
(0.291‑0.421)

0.473
(0.395‑0.573)

0.667
(0.555‑0.810)

0.851
(0.702‑1.04)

1.14
(0.912‑1.45)

1.41
(1.10‑1.83)

1.72
(1.31‑2.29)

2.09
(1.54‑2.86)

2.80
(1.98‑4.00)

3.75
(2.56‑5.55)

2-hr 0.264
(0.220‑0.318)

0.338
(0.282‑0.409)

0.449
(0.374‑0.545)

0.551
(0.454‑0.674)

0.710
(0.566‑0.899)

0.848
(0.662‑1.10)

1.01
(0.764‑1.34)

1.19
(0.876‑1.62)

1.47
(1.04‑2.10)

1.89
(1.29‑2.80)

3-hr 0.215
(0.179‑0.259)

0.270
(0.225‑0.327)

0.351
(0.292‑0.427)

0.425
(0.351‑0.520)

0.538
(0.429‑0.682)

0.635
(0.496‑0.823)

0.745
(0.566‑0.989)

0.869
(0.642‑1.19)

1.06
(0.748‑1.51)

1.27
(0.868‑1.88)

6-hr 0.150
(0.126‑0.182)

0.186
(0.155‑0.225)

0.238
(0.198‑0.289)

0.284
(0.234‑0.348)

0.353
(0.281‑0.447)

0.411
(0.321‑0.533)

0.475
(0.361‑0.632)

0.547
(0.404‑0.749)

0.655
(0.463‑0.935)

0.746
(0.509‑1.11)

12-hr 0.098
(0.082‑0.118)

0.122
(0.101‑0.147)

0.156
(0.130‑0.189)

0.186
(0.154‑0.228)

0.231
(0.184‑0.293)

0.269
(0.210‑0.349)

0.311
(0.236‑0.413)

0.357
(0.264‑0.489)

0.426
(0.301‑0.609)

0.485
(0.331‑0.717)

24-hr 0.065
(0.057‑0.075)

0.082
(0.073‑0.095)

0.107
(0.094‑0.124)

0.129
(0.113‑0.151)

0.162
(0.137‑0.195)

0.189
(0.157‑0.233)

0.219
(0.178‑0.276)

0.252
(0.199‑0.327)

0.302
(0.228‑0.406)

0.343
(0.251‑0.478)

2-day 0.040
(0.035‑0.046)

0.052
(0.046‑0.060)

0.069
(0.061‑0.080)

0.083
(0.073‑0.097)

0.105
(0.089‑0.126)

0.122
(0.101‑0.150)

0.141
(0.114‑0.178)

0.162
(0.127‑0.209)

0.191
(0.145‑0.258)

0.216
(0.158‑0.301)

3-day 0.029
(0.026‑0.034)

0.039
(0.034‑0.045)

0.052
(0.046‑0.060)

0.063
(0.055‑0.074)

0.080
(0.068‑0.096)

0.093
(0.077‑0.114)

0.107
(0.087‑0.135)

0.122
(0.096‑0.158)

0.144
(0.109‑0.194)

0.162
(0.119‑0.225)

4-day 0.023
(0.021‑0.027)

0.031
(0.028‑0.036)

0.043
(0.038‑0.049)

0.052
(0.046‑0.061)

0.066
(0.056‑0.079)

0.077
(0.064‑0.094)

0.088
(0.071‑0.111)

0.101
(0.079‑0.130)

0.118
(0.090‑0.159)

0.132
(0.097‑0.184)

7-day 0.015
(0.013‑0.017)

0.021
(0.018‑0.024)

0.029
(0.025‑0.033)

0.035
(0.031‑0.041)

0.045
(0.038‑0.054)

0.052
(0.044‑0.064)

0.060
(0.049‑0.076)

0.069
(0.054‑0.089)

0.081
(0.061‑0.109)

0.091
(0.066‑0.126)

10-day 0.011
(0.010‑0.013)

0.016
(0.014‑0.018)

0.022
(0.020‑0.026)

0.028
(0.024‑0.032)

0.035
(0.030‑0.042)

0.041
(0.034‑0.051)

0.047
(0.038‑0.060)

0.054
(0.043‑0.070)

0.064
(0.048‑0.086)

0.071
(0.052‑0.099)

20-day 0.007
(0.006‑0.008)

0.010
(0.009‑0.011)

0.014
(0.012‑0.016)

0.017
(0.015‑0.020)

0.022
(0.019‑0.027)

0.026
(0.022‑0.032)

0.030
(0.024‑0.038)

0.035
(0.027‑0.045)

0.041
(0.031‑0.055)

0.046
(0.033‑0.063)

30-day 0.005
(0.005‑0.006)

0.008
(0.007‑0.009)

0.011
(0.010‑0.013)

0.014
(0.012‑0.016)

0.017
(0.015‑0.021)

0.020
(0.017‑0.025)

0.024
(0.019‑0.030)

0.027
(0.021‑0.035)

0.032
(0.024‑0.043)

0.036
(0.026‑0.050)

45-day 0.004
(0.004‑0.005)

0.006
(0.005‑0.007)

0.009
(0.008‑0.010)

0.011
(0.009‑0.012)

0.014
(0.012‑0.016)

0.016
(0.013‑0.020)

0.019
(0.015‑0.023)

0.021
(0.017‑0.028)

0.025
(0.019‑0.034)

0.028
(0.021‑0.039)

https://www.commerce.gov/
http://www.noaa.gov/


CONVERTING CONDUCTIVITY TO MANNING’S NUMBER 

 

This computation is designed to establish the manning’s number for the flow through crushed rock.  The 
need to define the Manning number, n, is necessary so that the impact of the transfer from the isolator to 
the collector chamber can be included in the WSPGW analysis.  The basic Manning formula is v = 
1.486/n x r²/³ x s¹/² where v is the velocity flowing through the crushed rock, r is the hydraulic radius of the 
rock media and s is the slope of the hydraulic gradient for flow through the crushed rock.  This formula 
can be transposed to allow n = 1.486/v x r²/³ x s¹/².   

The Manning formula closely follows work done by Darcy-Weisbach in the analysis of fluid flow through 
closed conduits.   However, in 1956, Darcy found that the discharge, Q, was proportional to the to the 
slope of the hydraulic gradient rather the square root of the hydraulic gradient when the flow was through 
a pervious material.  Therefore, when solving for n using the Manning formula, the relationship must be 
rewritten as: 

n = 1.486 R⅔ s / v  

Substituting values in this formula can establish the value for n.  It should be emphasized that the 
determination of n in this manner is based on worst case conditions.  It would be far more rational to 
subject these conclusions to empirical procedures in order to establish more conclusive criteria. 

The velocity, v, for the flow through the crushed rock base was established from the textbook Principles of 
Geotechnical Engineering 7th Edition by Braja M. Das regarding fluid flow through pore spaces or 
fractures in the media.  In this case, the media is fairly uniform crush rock having a void ratio of 40% 
which is considered highly conductive.  Therefore, from values contained in Chapter 7, Permeability, 
Table 7.1- Typical Values of Hydraulic Conductivity, the Hydraulic Conductivity of Saturated Soils, 
expressed as “k”, of clean gravel is considered to be: k=10^2 cm/sec = 3.28 feet/sec or k=200ft/sec = 
3.33 ft/sec.  This velocity is the value used for v in the above formula. 

The hydraulic radius, R, for this situation is determined in the following manner.  The isolation chamber 
transfers the runoff into the collector chambers through a segment of crushed rock media in excess of 60 
feet wide and ¾ feet deep.  The hydraulic radius is 2 times the sum of the width and the thickness, 2 x 
(w+t).  Since the thickness is very small when compared to the width, this value can be considered as 2w.  
The area is the width times the thickness or w x t.  The hydraulic radius is a/wp = (w x t)/2 w = t/2.  This 
provides a hydraulic radius of 0.75/2 = 0.375.   

The hydraulic gradient of the system (s) is a bit more difficult to assess.  For this determination it is 
assumed that all the head loss between common outlet pipe and the inlet structure, i.e. the cleanout 
structure, to the chamber occurs only in the connection between the isolation chamber and the first 
collection chamber.  This connection is a conduit of crush rock having a length equal to the width of 
distance between the isolation and collector chamber, 1.5 feet.  The head at the manhole receiving the 
runoff from Parcel 1 is 94.00 feet and the rim elevation of the lowest catch basin is 95.10 feet.  Assuming 
that the head loss between the inlet to the underground chambers and the lowest catch basin rim is 0.50 
feet, the head loss between the system outlet pipe and the inlet to the chamber system is 95.10 -0.50-
94.00 = 0.60.  The hydraulic gradient, s, then becomes 0.60/1.5 = 0.40 ft/ft. 

The formula, n = 1.486 R⅔ s / v, becomes n = 1.486 x (0.375) ⅔ x 0.40 / 3.28 = 0.094.  This will be the 
value for n used in the flow calculations through the crushed rock pad.   It has been determined using 
assumptions that may be challenged and should be verified by experimental methods. 

 

       ATTACHMENT 3 















Duration Intensity Slope 0.50 (Riverside County Hydrology Manual Platd D-4.1 (5 of 6))

1 Hour 100 Year Intensity in per hr 1.72 (Riverside County Hydrology Manual Platd D-4.1 (5 of 6))

Peak Discharge Time min 10.00 (Average time to reach basin)

Acres 2.57

Peak Discharge at Basin Check Point cfs 3.44 (Post-development from Santa Ana Design Flow Worksheet)

Peak Discharge Intensity in per hr 4.21 (Intensity at Peak Discharge determined from the storm dissipation formula)

Area Runoff Coefficient Constant (k) 0.82 (Ratio of Peak Discharge at basin check point with Peak Discharge Intensity)

0.32 (Peak Discharge/Area/Peak Intinsity)

Basin Requirement by Iteration

Elapsed Time min 133.00 (Determine by Iteration)

Intensity in per hr 1.16 (Calculated from Elapsed Time)

Discharge cfs 0.94 (Product of "k" and Intensity)

Elapsed Time min 5.00 7.00 10.00 20.00 30.00 50.00 75.00 100.00 125.00 133.00

Intensity at Elapsed Time in per hr 5.96 5.04 4.21 2.98 2.43 1.88 1.54 1.33 1.19 1.16

Discharge at Elapsed Time cfs 4.86 4.11 3.44 2.43 1.99 1.54 1.26 1.09 0.97 0.94

Incremental Basin Runoff Volume cy 12.74 19.95 25.17 65.25 49.09 78.32 77.63 65.11 57.24 17.03

Basin Volume at Design Elapsed Time cy 468 (Determined through iteration by combining incremental volumes up to target discharge)

Elapsed Time to Design Elev min 133.00 hrs 2.22

Discharge at Design Volume cfs 0.94

Actual Basin Volume cy 487

Number of 

Units in Row

Number of 

Rows

Row 

Separation

Historical 

Discharge

Reduced by 

Basin

Total 

Leaving 

Req Addn 

Reduction
Pad Width Pad Length

Hours to 

Drain

8 7 5.25 0.33 3.11 0.33 0.00 90 65 5.55

ea ea ft cfs cfs cfs cfs ft ft hrs

(Vary Elapsed Time until this value is the same or near the calculated Basin Volume)

WORKSHEET TO DETERMINE STORM DISSIPATION IN BASIN DESIGN   100 YEAR STORM

CHAMBER SYSTEM VARIABLES AND RESULTS

ATTACHMENT 6

PARCEL 1

This table incorporates the formula Q=CIA to determine the discharge rate "Q" at various intensities.  The product of the runoff coefficient "C" and the area "A" is an assumed constant.  Therefore, the 

discharge quantities of "Q" is a direct function of the intensity "I" and their values can be determined at any point and time during storm dissipation.  This worksheet evaluates the quantity leaving the site by 

varying the time of concentration at the basin exit point until the limiting discharge value of the site boundary is reached.  The capacity of the basin required to reach this allowable flow can be calculated by 

integrating the capacities of individual time increments up to the point of time where the maximum allowable discharge value occurs.

Parcel 1

Area of Site

Runoff Coefficienet for Developed



Number of Units (Isolator and Collector) = 8

Length of Row = 64 ft

1523 cf

Number of Isolator Rows = 1

Number of Collection Rows = 6

Total Number of Rows = 7 Collector Volume = 10662 cf

Total chamber system volume 12186 cf

487 cy

Infiltration Rate 4.5 in/hr 0.00010417 ft/sec

Width Isolator and adjacent rock 8.00 ft

Width of collector 6.50 ft

Space between collectors 5.25 ft

Width of Pad 90 ft

Length of Pad 65 ft

Area 5850 sf

Infiltration Discharge 0.61 cfs

3.44 cfs

0.94 cfs

2.50 cfs

3.11 cfs

Total Discharge Leaving Site 0.33 cfs

0.33 cfs

0.00 cfs

Time Required to Void ChambersSystem

Volume of Chamber System 12186  cf

Time to Depleat all Chambers 5.55  hours

PARCEL 1

All collection systems will consist of  one isolation  row of MC-3500 chambers and a number of MC-3500 collection rows.  The number 

of these collection chamber rows will be estimated initially but will only be established permanently after a combination of the storm 

dissemination and infiltration effectively reduce the discharge at or below historical.

Total Value of Discharge Reduction due to Dissipation

Total Value of Discharge Reduction due to Dissipation and Infiltration

Historical Discharge Value (Lot 8)

Additional Discharge Reduction Required

Determine Void Volume of Estimated System

Volume of all row and end caps would be number of units x 178.9 + 2 x 46 =

Determine Infiltration from Estimated Rock Pad Area

Maximum Value of Discharge Entering Basin (Lot 1)

Value of Discharge  due to Dissipation

ATTACHMENT 6





















CATCH BASIN FLOW CHARACTERISTICS

CB 1A CB 1D

TC/FL 95.70 95.20 TC/FL 96.46 95.96

Pipe Size 1.75 18" Pipe Size 0.67 8"

Area Capture Q 1.23 Area Capture Q 0.49

Pipe Discharge 4.57 Pipe Discharge 1.31

Clearance/HGL 1.09 94.11 Clearance/HGL 1.70 94.26

Outlet/HGL C.O. 93.99 Outlet/HGL C.O. 93.99

CB Width/Height 4.00 5.20 CB Width/Height 4.00 4.96

Center Outlet 898.00 90.00 Center Outlet 898.00 90.00

Edge Outlet 900.00 90.00 Edge Outlet 900.00 90.00

Edge CB 1A 935.00 90.50 Edge CB 1D 914.00 91.50

Center CB 1A 936.00 90.50 Center CB 1D 915.00 91.50

Slope Conduit 0.0143 Slope Conduit 0.1071

CB 1B CB 1E

TC/FL 95.67 95.17 TC/FL 96.84 96.34

Pipe Size 1.25 15" Pipe Size 0.50

Area Capture Q 1.20 Area Capture Q 0.82

Pipe Discharge 2.53 Pipe Discharge 0.82

Clearance/HGL 0.83 94.34 Clearance/HGL 1.52 94.82

Outlet/HGL CB 1A 94.11 Outlet/HGL CB 1D 94.26

CB Width/Height 4.00 3.77 CB Width/Height 4.00 4.34

Center CB 1A 936.00 90.50 Center CB 1D 915.00 91.50

Edge CB 1A 937.00 90.50 Edge CB 1D 916.00 91.50

Edge CB 1B 1065.00 91.90 Angle Point (-45) 952.00 91.82

Center CB 1B 1066.00 91.90 Edge CB 1E 1028.00 92.50

Slope Conduit 0.0109 Center CB 1E 1028.00 92.50

Slope Conduit 0.0089

CB 1C CB 1F

TC/FL 96.02 95.52 TC/FL 96.43 95.93

Pipe Size 1.00 12" Pipe Size 0.67 8"

Area Capture Q 1.33 Area Capture Q 0.81

Pipe Discharge 1.33 Pipe Discharge 0.81

Clearance/HGL 0.85 94.67 Clearance/HGL 0.75 95.18

Outlet/HGL CB 1B 94.34 Outlet/HGL CB 1A 94.11

CB Width/Height 4.00 3.50 CB Width/Height 4.00 3.50

Center CB 1B 1066.00 91.90 Center CB 1A 936.00 90.50

Edge CB 1B 1067.00 91.90 Edge CB 1A 937.00 90.50

Angle Point  (-45) 1160.00 92.17 Angle Point  (+45) 1031.00 91.50

Edge CB 1C 1279.00 92.52 Angle Point  (+45) 1136.00 92.61

Center CB 1C 1280.00 92.52 Edge CB 1F 1166.00 92.93

Slope Conduit 0.0029 Center CB 1F 1167.00 92.93

Slope Conduit 0.0106

ATTACHMENT  9
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Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 

 

Will be provided in the F‐WQMP 
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Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 

Will be provided in the F‐WQMP 
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Appendix 10:  Educational Materials 
BMP Fact Sheets, Maintenance Guidelines and Other End‐User BMP Information 

 

Will be provided in the F‐WQMP 
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