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OWNER’S CERTIFICATION 
 
This Project-Specific Water Quality Management Plan (WQMP) has been prepared for Tige Watersports Att: Kelley 
Thiessen, Managing Member by RENCivil Engineering for the Pasadena Business Center project. 

 
This WQMP is intended to comply with the requirements of The City of Lake Elsinore which includes the requirement 
for the preparation and implementation of a Project-Specific WQMP.  

The undersigned, while owning the property/project described in the preceding paragraph, shall be responsible for 
the implementation and funding of this WQMP and will ensure that this WQMP is amended as appropriate to reflect 
up-to-date conditions on the site.  In addition, the property owner accepts responsibility for interim operation and 
maintenance of Stormwater BMPs until such time as this responsibility is formally transferred to a subsequent 
owner. This WQMP will be reviewed with the facility operator, facility supervisors, employees, tenants, maintenance 
and service contractors, or any other party (or parties) having responsibility for implementing portions of this 
WQMP.  At least one copy of this WQMP will be maintained at the project site or project office in perpetuity. The 
undersigned is authorized to certify and to approve implementation of this WQMP.  The undersigned is aware that 
implementation of this WQMP is enforceable under The City of Lake Elsinore Water Quality Ordinance (Chapter 
14.08 of the Lake Elsinore Municipal Code). 

"I, the undersigned, certify under penalty of law that the provisions of this WQMP have been reviewed and accepted 
and that the WQMP will be transferred to future successors in interest." 
 
 
    
Owner’s Signature      Date 
  
Kelley Thiessen_____________                                                             Tige Watersports, Managing Member 
Owner’s Printed Name       Owner’s Title/Position  
 

 
 
PREPARER’S CERTIFICATION 
 
“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control 
measures in this plan meet the requirements of Regional Water Quality Control Board Order No. R8-2010-0033 and 
any subsequent amendments thereto.” 
 
 
 
    
Preparer’s Signature      Date 
  
Rudy Nunez PE PLS  President 
Preparer’s Printed Name       Preparer’s Title/Position  
 
 
  
Preparer’s Licensure:  C55955        
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Section A: Project and Site Information  
PROJECT INFORMATION 
Type of Project: Commercial / Industrial 
Planning Area:  
Community Name: City of Lake Elsinore 
Development Name: Tige Watersports 
PROJECT LOCATION 
Latitude & Longitude (DMS): 33.6945⁰ N  117.3483⁰W 
Project Watershed and Sub-Watershed: Santa Ana River Watershed; Middle Santa Ana River Subwatershed 

APN(s): 378-030-031 

Map Book and Page No.: 866 C2 

PROJECT CHARACTERISTICS 
Proposed or Potential Land Use(s) M1 Limited Mfg. 
Proposed or Potential SIC Code(s) 3490,4220,5000,7600 
Area of Impervious Project Footprint (SF) 0 
Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 105,205 
Does the project consist of offsite road improvements?  Y  N 
Does the project propose to construct unpaved roads?  Y  N 
Is the project part of a larger common plan of development (phased project)?  Y  N 
EXISTING SITE CHARACTERISTICS 
Total area of existing Impervious Surfaces within the project limits (SF) 0 
Is the project located within any MSHCP Criteria Cell?  Y  N 
If so, identify the Cell number: N/A 
Are there any natural hydrologic features on the project site?  Y  N 
Is a Geotechnical Report attached?  Y  N 
If no Geotech. Report, list the NRCS soils type(s) present on the site (A, B, C and/or D) B 
What is the Water Quality Design Storm Depth for the project? 0.69 

A.1 Maps and Site Plans 
When completing your Project-Specific WQMP, include a map of the Project vicinity and existing site. In 
addition, include all grading, drainage, landscape/plant palette and other pertinent construction plans in 
Appendix 1. At a minimum, your WQMP Site Plan should include the following: 

 
• Drainage Management Areas (DMAs) 
• Proposed Structural Best Management 

Practices (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 Copermittee plan reviewer 
must be able to easily analyze your Project utilizing this template and its associated site plans and maps. 
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A.2 Identify Receiving Waters 
Using Table A.1 below, list in order of upstream to downstream, 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. (http://www.waterboards.ca.gov/sandiego/water_issues/programs/basin_plan/) 
 
A map of Receiving Waters is shown 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 

Temescal Creek Reach 5 (MID SECTION LINE OF 
SECTION 17, DOWNSTREAM END OF FREEWAY CUT 
TO ELSINORE GROUNDAWATER BASIN 

 AGR,GWR,REC1,REC2WARM,WILD,RARE LESS THAN 1 
MILE 

Temescal Creek Reach 4 (LEE LAKE TO MID 
SECTION LINE OF SECTION 17, DOWNSTREAM END 
OF FREEWAY CUT) 

 AGR,GWR,RARE,REC1,REC2,WARM,WILD 5.9 Miles 

Temescal Creek Reach 3 (LEE LAKE)  AGR,IND,GWR,REC1,REC2,WARM,WILD, 6.6 Miles 

Temescal Creek Reach 2 (RIVERSIDE CANAL TO LEE 
LAKE)  WARM,REC1,REC2,WILD,IND,GWR,AGR  

Temescal Creek Reach 1b PH REC1,REC2, WARM,WILD  

Temescal Creek Reach 1a  REC1, REC 2  

Santa Ana Reach 3 COPPER, LEAD AGR,GWR,REC1,REC2,WARM,WILD,RARE  

PRADO SUMP      

      

 

 

 

 

 

http://www.waterboards.ca.gov/sandiego/water_issues/programs/basin_plan/
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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) 
City Grading Permit 

 Y  N 

If yes is answered to any of the questions above, the Co-Permittee may require proof of 
approval/coverage from those agencies as applicable including documentation of any associated 
requirements that may affect this Project-Specific WQMP. 
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Section B: Optimize Site Utilization (LID Principles) 
Review of the information collected in Section ‘A’ will aid in identifying the principal constraints on site 
design and selection of LID BMPs as well as opportunities to reduce imperviousness and incorporate LID 
Principles into the site and landscape design.  For example, constraints might include impermeable soils, 
high groundwater, groundwater pollution or contaminated soils, steep slopes, geotechnical instability, 
high-intensity land use, heavy pedestrian or vehicular traffic, utility locations or safety concerns.  
Opportunities might include existing natural areas, low areas, oddly configured or otherwise unbuildable 
parcels, easements and landscape amenities including open space and buffers (which can double as 
locations for LID 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 Low Impact Development (LID) design and explain your design 
decisions to others.  

The 2010 SMR 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? 

Yes, existing drainage patterns have been identified and will maintain historic drainage patterns within 
the guidelines of the City of Lake Elsinore 

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

There is no existing vegetation. 

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

The site had previously been mass graded.  The existing on site soils are Type B. However, due to high 
ground water, we are using Bioretention to clean and filter the water but not allowing it to infiltrate into 
the ground..  The Bioretention will be lined so that no water filters into the groundwater.  All of the water 
in the Bioretention will be conveyed out through French drains and into the storm drain system.  Lot 7 was 
not conducive to infiltration either due to high groundwater.  We are proposing to filter the water with 
proprietary devices on the roof downspouts and through a catch basin filter.   

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

We are creating a section of boat storage out of gravel to minimize imperviousness.  However, infiltration 
is not a the preferred LID BMP since the entire site has high groundwater.  See report in Appendix 3. 

Did you identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? 
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Yes we are.  We are depressing pervious areas and deviating flows from impervious areas.  For example, 
all driveways entrances will be diverted to the front landscaping areas.  Also, the truck dock sump pump 
will be designed to pump its water to the front yard landscaping. 
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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 
 

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

3.0 Ornamental 
Landscaping 

6,282 Type B 

1.0 Bioretention 3,273 Type B 
1.1 Conc. or ACt 44,794 Type D 
1.2 Roofing 36,266 Type D 
1.3 Concrete or Asphalt 3,983 Type D 
2.1 Gravel 20,162 Type DB 
    
    
    
    
 SUB TOTAL  114,760  

1Reference 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) 

NONE    
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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] 

3.0 
Ornamental 
Landscaping 

6,282 0.69   
 
  
 

  

1.0 BIORETENTION 3,273 0.69     
 

 
 

  

[𝐷𝐷] = [𝐵𝐵] +
[𝐵𝐵] ∙ [𝐶𝐶]

[𝐴𝐴]
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Table C.4 Type ‘C’, Areas that Drain to Self-Retaining Areas 

DMA Receiving Self-Retaining DMA 
DM

A 
N
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 ID
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Ru
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Product 

DMA name /ID 

Area (square 
feet) Ratio  

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

N/A        
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Table C.5 Type ‘D’, Areas Draining to BMPs 
DMA Name or ID BMP Name or ID 

1.1 1.0 BIORETENTION 
1.2 1.0 BIORETENTION 
1.3 1.0 BIORETENTION 
2.1 2.0 VEGETATED SWALE 
  
  
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 0.1 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: DMA 1 and DMA 2   
…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? Site has high ground water, infiltration not used 

X  

          If Yes, list affected DMAs: DMA 1 and DMA 2   
…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:  Site has high ground water, infiltration not used   

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: 0.14 ac 

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

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff 
might be feasibly captured and stored for irrigation use. Depending on the configuration of 
buildings and other impervious areas on the site, you may consider the site as a whole, or parts 
of the site, to evaluate reasonable scenarios for capturing and storing runoff and directing the 
stored runoff to the potential use(s) identified in Step 1 above.  

 Total Area of Impervious Surfaces: 2.42 ac 

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: 1.32 

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: 3.19 ac 

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) 

3.19 0.14 
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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: 8 

 Project Type: Commercial Industrial 

Step 2: Identify the planned total of all impervious areas on the proposed project from which runoff 
might be feasibly captured and stored for toilet use.  Depending on the configuration of 
buildings and other impervious areas on the site, you may consider the site as a whole, or parts 
of the site, to evaluate reasonable scenarios for capturing and storing runoff and directing the 
stored runoff to the potential use(s) identified in Step 1 above.  

 Total Area of Impervious Surfaces: 0.14 

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: 150 

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: 21 

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) 

21 8 

 

Other Non-Potable Use Feasibility 

Are there other non-potable uses for stormwater runoff on the site (e.g. industrial use)? See Chapter 2 of 
the Guidance for further information.  If yes, describe below. If no, write N/A. 

N/A 

Step 1: Identify the projected average daily non-potable demand, in gallons per day, during the wet 
season and accounting for any periodic shut downs or other lapses in occupancy or operation. 

 Average Daily Demand: 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 Other Limiting Geotechnical Conditions 
Onsite retention may not be feasible due to specific geotechnical concerns identified in the Geotechnical 
Report. If any, describe below. If no, write N/A: 

High ground water encountered to within 10 feet of surface. 

 
Table 0.2 Geotechnical Concerns for Onsite Retention Table 

Type of Geotechnical Concern DMAs Feasible (By Name or ID) DMAs Infeasible (By Name or ID) 
Collapsible Soil   
Expansive Soil   
Slopes   
Liquefaction   
Other (High Water Table NONE DMA 1.0 AND 2.0 

D.5 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.3 LID Prioritization Summary Matrix 

DMA 
Name/ID 

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

1.0      
2.0      
       
      
       
       
       
       
       

 

D.6 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. 

 



- 20 - 
 

Table D.4 DCV Calculations for LID BMPs 

DMA 
Type/ID 

DMA 
Area 
(square 
feet) 

Post-
Project 
Surface 
Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA 
Areas x 
Runoff 
Factor 

BIO RETENTION 

DMA 1.0 
 [A]  [B] [C] [A] x [C] 

1.1 44,794  CONC OR 
AC 

 1.00  0.89 39,867 

Design 
Storm 
Depth 

(in) 

Design 
Capture 
Volume, VBMP 
(cubic feet) 

Proposed 
Volume 
on Plans 
(cubic 
feet) 

1.2  36,266  ROOFING  1.00  0.89  32,227 
1.3  3,983  CONC OR 

AC  
1.00   0.89 3,545  

            

 85,043  75,688 .69 4,352 5,891 

 
 
 [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 0.1 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  

 

  



- 23 - 
 

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 0.2 Water Quality Credits 
Qualifying Project Categories Credit Percentage2 
  
  
  
Total Credit Percentage1  
1Cannot Exceed 50% 
2Obtain 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 0.3 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]  

            

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 0.4 Treatment Control BMP Selection  

Selected Treatment Control BMP 
Name or ID1 

Priority Pollutant(s) of 
Concern to Mitigate2 

Removal Efficiency 
Percentage3 

   
   
   
   
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 0.1 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 

Volume reductions are not applicable for this project due to high groundwater. 
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.  

This project is complying with Section C.  We are maintaining the 2 year post developed flows to no greater 
than 10% of the predeveloped condition. 

Be sure to include all pertinent documentation used in your analysis of the items a, b or c in Appendix 7. 
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Section G Source Control BMPs 
Source Control BMPs include permanent, structural features that may be required in your Project plans 
— such as roofs over and berms around trash and recycling areas — and Operational BMPs, such as regular 
sweeping and “housekeeping”, that must be implemented by the site’s occupant or user. The Maximum 
Extent Practicable (MEP) standard typically requires both types of BMPs.  In general, Operational BMPs 
cannot be substituted for a feasible and effective structural 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 Pollutants on your site (from those that you checked in the Pollutant Sources/Source Control 
Checklist). In the middle column, list the corresponding permanent, Structural Source Control BMPs 
(from Columns 2 and 3 of the Pollutant Sources/Source Control Checklist) used to prevent Pollutants 
from entering runoff. Add additional narrative in this column that explains any special features, 
materials or methods of construction that will be used to implement these permanent, Structural 
Source Control BMPs.  

4. Identify Operational Source Control BMPs: To complete your table, refer once again to the Pollutant 
Sources/Source Control Checklist. List in the right column of your table the Operational BMPs that 
should be implemented as long as the anticipated activities continue at the site. Copermittee 
stormwater ordinances require that applicable Source Control BMPs be implemented; the same BMPs 
may also be required as a condition of a use permit or other revocable Discretionary Approval for use 
of the site. 

 
Table 0.1 Permanent and Operational Source Control Measures 

Potential Sources of Runoff 
pollutants 

Permanent Structural Source 
Control BMPs 

Operational Source Control BMPs 

On site storm drain inlets Mark all inlets with the words 
“Only Rain in the Storm Drain”.  
Catch basin markers are 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. 

Stormwater pollution prevention 
information shall be provided to 
new site owners. 

 
Include the following in lease 
Agreements: “Tenant shall not 
allow anyone to discharge 
anything to stormdrains or to 
store or deposit materials so as 
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Potential Sources of Runoff 
pollutants 

Permanent Structural Source 
Control BMPs 

Operational Source Control BMPs 

to create a potential discharge to 
storm drains.”  

Landscape/Outdoor Pesticide   
Final landscape plans will 
accomplish all of the following: 
Preserve existing native trees, 
shrubs, and ground cover to the 
maximum extent possible. 
 
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, 
plants that are tolerant of 
saturated soil conditions shall be 
used. 
Consider using pest-resistant 
plants, especially adjacent to 
hardscape. 
To insure 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. 

Provide IPM information to new 
owners, lessees and operators. 

Refuse Areas Site refuse will be handled with 
the use of a single dumpster.  
Dumpster will be constructed per 
the City of Lake Elsinore 
standards.  

Signs will be posted on or near 
dumpsters with the words “Do 
not dump hazardous materials 
here” or similar. 

Provide adequate number of 
receptacles. 

 Inspect receptacles regularly; 

 Repair or replace leaky 
receptacles. 

 Keep receptacles covered. 

 Prohibit/prevent umping of 
liquid or hazardous wastes. 

 Post “no hazardous materials” 
signs. 

 Inspect and pick up litter daily 
and clean up spills immediately. 
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Potential Sources of Runoff 
pollutants 

Permanent Structural Source 
Control BMPs 

Operational Source Control BMPs 

 Keep spill control materials 
available on-site. See Fact Sheet 
SC-34, “Waste Handling and 
Disposal” in the CASQA 
Stormwater Quality Handbooks 
@www.cabmphandbooks.com 

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

 

Plaza, sidewalks, and parking lots  Sweep plazas, sidewalks, and 
parking lots regularly to prevent 
accumulation of litter and debris. 
Collect debris from pressure 
washing to prevent entry into the 
storm drain system. Collect 
washwater containing any 
cleaning agent or degreaser and 
discharge to the sanitary sewer 
not to a storm drain. 
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Section H Construction Plan Checklist 
Populate Table H.1 below to assist the plan checker in an expeditious review of your project. The first two 
columns will contain information that was prepared in previous steps, while the last column will be 
populated with the corresponding plan sheets. This table is to be completed with the submittal of your 
final Project-Specific WQMP. 

Table 0.1 Construction Plan Cross-reference 

BMP No. or ID BMP Identifier and Description Corresponding Plan Sheet(s) 

 NOT NEEDED AT PRELIMINARY STAGE  

   

   

   

   

   

   

   

   
 

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. 
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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: Individual Property Owners 

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

 Y  N 

 
O&M is required with the Final WQMP 

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. 
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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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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

Enter the Area Tributary to this Feature AT = 1.95 acres

Site Location Township 5S

Range 5W

Section 36

D85 = 0.69

If = 1.00

Use the following equation based on the WEF/ASCE Method

C = 0.858If
3 - 0.78If

2 + 0.774If + 0.04 C = 0.89

Vu = 0.62

VBMP (ft3)=  VBMP = 4,389 ft3

Determine the Effective Impervious Fraction

Type of post-development surface cover 
(use pull down menu)

Concrete or Asphalt

Effective Impervious Fraction

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

Notes: 

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

Calculate the design storage volume of the BMP, VBMP.

12 (in/ft)

Calculate VU, the 85% Unit Storage Volume   VU= D85 x C

 VU (in-ac/ac) x AT (ac) x 43,560 (ft2/ac)

Enter the 85th Percentile, 24-hour Rainfall Depth

DMA 1  1.1+1.2+1.3

Calculate the composite Runoff Coefficient, C for the BMP Tributary Area

Determine Design Storage Volume, VBMP

(in*ac)/ac

9/14/2016

Designed by RUDY NUNEZ County/City Case No
Company Project Number/Name TIGE WATERSPORTS

Drainage Area Number/Name

Calculated Cells     

Company Name RENCIVIL ENGINEERING

Santa Margarita Watershed 
BMP Design Volume, VBMP     (Rev. 03-2012)

   Legend:
Required Entries    



  Riverside County Best Management Practice Design Handbook
       JUNE 2010 

BMP ID
BIO 1

Company Name: Date: 6/20/2017
Designed by: County/City Case No.: X

Enter the area tributary to this feature AT= 1.95 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 4,389 ft3

Depth of Soil Filter Media Layer dS = 3.0 ft

Top Width of Bioretention Facility, excluding curb wT = 8.0 ft

Total Effective Depth, dE

dE = 1.71 ft
     dE =  [(0.3) x dS + (0.4) x 1] + 0.5 dE = 1.80 ft

AM = 2,439 ft2

A= 3,273 ft2

Minimum Required Length of Bioretention Facility, L L = 304.9 ft

z = 0 :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 0 %

6" Check Dam Spacing 0 feet

Describe Vegetation: 
Notes: Mesic riparian vegetation will be used.  An accepted plant list is provided in Appendix 6.

Legend:Bioretention Facility  - Design Procedure

RENCIVIL ENGINEERING
RUDY NUNEZ PE PLS

Design Volume

Calculated Cells

Bioretention Facility Surface Area

Side Slopes in Bioretention Facility

Required Entries

Minimum Surface Area, Am

     dE = (0.3) x dS + (0.4) x 1 - (0.7/wT) + 0.5

Type of Bioretention Facility Design

VBMP (ft3)
AM (ft2) = 

Proposed Surface Area
dE (ft)

Bioretention Facility Properties

Side slopes required (parallel to parking spaces or adjacent to walkways)

No side slopes required (perpendicular to parking space or Planter Boxes)
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A.9 VEGETATED SWALE 

 
Location: San Diego, California. 

Figure A.9-1. Vegetated swale. 

A.9.1 DESIGN 
Vegetated swales can be used as a pretreatment device for other integrated management practices (IMPs), 
or as part of a treatment train. They should not be installed as a standalone practice for water quality 
improvement. The design of vegetated swales can be broken down to an eight-step process, as Table 
A.9-1 describes. 

Table A.9-1. Vegetated Swale iterative design step process 

Design step 

Design component/ 

consideration General specification 

1 Determine design 

flows 

Runoff flow rate Refer to chapter 2 of the County SUSMP. 

2 Adjust Preliminary 

Swale Layout to Fit 

Site 

(A-86) 

Swale dimensions Determine allowable swale dimensions, per site 
constraints. 
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Design step 

Design component/ 

consideration General specification 

3 Calculate Swale 

Cross-Sectional 

Dimensions 

(A-87) 

Bottom width, side 
slopes, and longitudinal 
slope 

Design flow depth should not exceed two-thirds the height 
of vegetation for optimum pretreatment. 

4 Determine Design 

Flow Velocity  

(A-88) 

Design velocity Velocity should be less than 1 foot per second to reduce 
risk of erosion. 

5 Calculate Swale 

Length 

(A-88) 

Residence time If designed for water quality improvement, the hydraulic 
residence time should be at least 10 minutes to promote 
sedimentation. 

6 Provide Conveyance 

Capacity for Flows 

Higher than Water 

Quality Event  

(A-88) 

10-year, 24-hour storm The 10-year, 24-hour storm should be conveyed at less 
than 3 feet per second to prevent erosion. 

7 Determine if Soils 

Need to be Amended 

(A-89) 

Permeability If additional water quality improvement and infiltration are 
desired, amend the soil with 2 inches of soil media (for 
media standards, see Bioretention Areas). 

8 Select Vegetation 

(A-89) 

Vegetation Native, noninvasive turf grasses (not bunch grasses) 
should be planted and maintained at a minimum height of 
4 inches (see Appendix E). 

 

A.9.1.1 STEP 1. DETERMINE DESIGN FLOWS 
The vegetated swale must be sized to fully convey the desired or required design storm volume and flow 
rates. Chapter 2 of the County SUSMP presents the relevant sizing regulatory requirements. 

A.9.1.2 STEP 2. ADJUST PRELIMINARY SWALE LAYOUT TO FIT SITE 
Vegetated swales can be incorporated in many places to help achieve more than one project-level or 
watershed-scale objective. Examples include the following: 

 In landscaped parking lot islands 

 Between parking stalls in parking lots 

 In rights-of-way along roads 

Swale slope should not exceed 2.5 percent. Check dams must be provided for slopes that exceed 
2.5 percent. 
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A.9.1.3 STEP 3. CALCULATE SWALE CROSS-SECTIONAL DIMENSIONS 
The flow capacity of a swale is a function of the longitudinal slope (parallel to flow), the resistance to 
flow (e.g., Manning’s roughness), and the cross-sectional area. The cross section is normally assumed 
trapezoidal, and the area is a function of the bottom width and side slopes. The flow capacity of swales 
should be such that the design water quality flow rate will not exceed a flow depth of two-thirds the 
height of the vegetation in the swale or 4 inches at the peak of the water quality design storm intensity. 

The design procedure detailed below uses a trial and error method for solving Manning’s equation for a 
trapezoidal, open channel when the longitudinal channel slope, Manning’s roughness, and design flow 
rate are known. The general Manning’s equation is as follows, assuming the design flow rate is Qwq: 

2
1

3
249.1 sAR

n
Qwq 










 

where 

Qwq = design storm flow rate (cfs) 
n = Manning’s roughness coefficient (no units) 
A = cross-sectional area of flow (ft2) 
R = hydraulic radius (ft) = area (A) divided by wetted perimeter (P) 
P = wetted perimeter, the perimeter that is in contact with the swale during the design flow 
s = longitudinal channel slope (along direction of flow) (ft/ft) 

For the purposes of the trial and error process presented below, Manning’s equation can be rearranged as 
follows: 

4
3

2
3

2
3

82.1 s

nQ
AR wq

       (   ( ) ( 
 

 )(     

An iterative trial and error process is best used to determine the depth of flow, d, bottom width, b, and 
side slope, z (side slope horizontal per unit vertical, minimum value is 3). Trial values of bottom width, 
flow depth, and side slope should be used to determine A, P, and R for the swale’s cross section until the 
equations are equal and the flow depth, bottom width, and channel side slope are within the guidelines 
established in the previous sections. The equations for A and R for a trapezoidal channel are provided 
below: 

P
AR 

 

dzdbA )(   

5.02 )1(2 zdbP   

Because of the complex nature of the trial and error process, a computer spreadsheet should be used for 
this analysis. 
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A.9.1.4 STEP 4. DETERMINE DESIGN FLOW VELOCITY 
The flow continuity equation should be used to calculate the design flow velocity through the swale: 

wq

wq
wq A

Q
V 

 

where 

Qwq = design flow (ft3/sec) 
Vwq = design flow velocity (ft/sec) 
A = (b + zd)d = cross-sectional area (ft2) of flow at the design depth, where z = side slope length per 

unit height 

The swale should convey the design storm without the threat of erosion. If the design flow velocity 
exceeds 1 foot per second, one or more of the design parameters (longitudinal slope, bottom width, or 
flow depth) must be altered to reduce the design flow velocity to 1 foot per second or less. It is important 
to verify that the velocity produced by the 10-year storm will not cause erosion and will be safely 
conveyed in the swale. The design velocity should be as low as possible, both to improve treatment 
effectiveness and to reduce swale length requirements. 

A.9.1.5 STEP 5. CALCULATE SWALE LENGTH 
The residence time in a swale should be at least 10 minutes to optimize pretreatment and sediment 
removal, although this is not always feasible given certain site constraints (Claytor and Schueler 1996). 
Use the following equation to determine the necessary swale length to achieve a hydraulic residence time 
of at least 10 minutes (600 seconds): 

wqVL 600  

where 

L = swale length (ft) 
Vwq = design flow velocity (ft/sec) 

If the swale is too long to fit in the site, the design parameters can be adjusted to provide the flow velocity 
required to meet the recommended residence time. Additionally, a sinuous pattern can be used to increase 
total swale length (and decrease bed slope) over a distance. 

A.9.1.6 STEP 6. PROVIDE CONVEYANCE CAPACITY FOR HIGH-FLOW EVENTS 
Two design configurations (offline or online) can be used for treating storms that are larger than the swale 
is designed to treat. 

 Offline: Diversion structure installed to route high flows around the swale. Usually results in 
smaller swale size. Details for a diversion structure are shown in Common Design Elements. 

 Online: System must convey the 10-year, 24-hour storm event without failure. Velocity should be 
less than 3 feet per second during the 10-year, 24-hour event. 
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A.9.1.7 STEP 7. DETERMINE IF SOILS NEED TO BE AMENDED (OPTIONAL) 
If enhanced infiltration is desired, vegetated swales can be amended with 2 inches of soil media or plant-
derived compost. See the Bioretention section (A.1.1.5) for media specifications. The amendment should 
be mixed into the native soils to a depth of 6 inches to prevent soil layering. 

A.9.1.8 STEP 8. SELECT VEGETATION 
Vegetated swales should follow the criteria listed below. 

 Effectively bind the soil to prevent erosion. To properly bind, vegetation must be rooted before 
the wet season. 

 Include mixtures of dry-area and wet-area grass species that can withstand silt deposits. Native 
grasses are preferred. 

 Turf grasses can be used in high pedestrian traffic areas while more naturalistic plants can be used 
in open space or near project perimeters (a local plant list is found in Appendix E). 

 Sod is the most effective and efficient way to vegetate swales. Sod should be laid perpendicular 
to flow and staggered to reduce potential for preferential flow paths. 

 Trees or shrubs can be implemented on the banks as long as they do not over-shade the turf. 

 Vegetation should be at least 4 inches high with a recommended height of 6 inches. Swale water 
depths should be designed to flow 2 inches below the height of the shortest plant species. 

 Temporary irrigation is required if the seed is planted in spring or summer. 

A.9.2 CRITICAL CONSTRUCTION CONSIDERATIONS 
Construction technique and sequencing should follow the Bioretention section (A.1.2) and chapter 4. 

A.9.3 OPERATIONS AND MAINTENANCE 
Vegetated swales require regular plant and soil maintenance to ensure optimum infiltration, storage, and 
pollutant removal capabilities. Table A.9-2 provides a detailed list of maintenance activities. 
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Table A.9-2. Inspection and maintenance tasks for vegetated swales 

Task Frequency Maintenance notes 

Inlet inspection Twice annually Check for sediment accumulation and erosion in the 
swale. 

Mowing Two to twelve times per year Frequency depends on location and desired aesthetic 
appeal. Grasses should be maintained between 4 to 6 
inches. 

Watering One time every 2 to 3 days for 
first 1 to 2 months. Sporadically 
after establishment 

During periods of drought, watering after the initial year 
may be required. 

Fertilization One time initially One-time spot fertilization for first year vegetation. 

Remove and replace 
dead plants 

One time per year Within the first year 10 percent of plants can die. 
Survival rates increase with time. 

Check dams One time before the wet season 
and monthly during the wet 
season. 

Check for sediment accumulation and erosion around 
or underneath the dam materials. 

Miscellaneous upkeep Twelve times per year Tasks include trash collection, spot weeding, and 
removing mulch from overflow device. 

 

A.9.4 REFERENCES 
Claytor, R.A. and T.R. Schueler. 1996. Design of Stormwater Filtering Systems. The Center for 

Watershed Protection, Silver Spring, MD. 

County of San Diego. 2012. County of San Diego SUSMP: Standard Urban Stormwater Mitigation Plan 
Requirements for Development Applications. 
http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmppdf/susmp_manual_2012.pdf. 

http://www.sdcounty.ca.gov/dpw/watersheds/susmp/susmppdf/susmp_manual_2012.pdf
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Vegetated Swale DMA No.2

Triangular
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Appendix 7:  Hydromodification 

Supporting Detail Relating to Hydrologic Conditions of Concern 

 

IN COMPLIANCE WITH SECTION C. 

POST DEVELOPED FLOWS ARE WITHIN 110% OF PREDEVELOPED FLOWS 
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I.  Purpose and Scope 
 
The purpose and scope of this study is to identify the 2 year 24 hour flows in the 
pre and post developed conditions and then to route these flows to show that the 
routed post developed flows are not greater than 10% of the existing flows.: 
 
 

1. Prepare 2-Year 24-Hour Pre and Post Developed Unit Hydrographs 
 
2. Prepare routing of all shortcut unit hydrographs 
 
3. Comply with the requirements of the Water Quality Management Plan to maintain 

the post-developed Flows and Volumes for a 2-year 24-hour storm within ten 
percent of the pre-developed condition 
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II. Project Drainage Area Overview 
 
The Tige Watersports Commercial Project consists of the construction of one 
25.338 SF concrete tilt-up building. The project is situated on a vacant infill 
irregularly shaped lot located in between existing warehouse buildings and the El 
Toro storm drain outfall structure.  The site was previously used as a single-
family farm house.  It is located on the North side of Riverside avenue 
approximately 600 feet West of the intersection with Collier Avenue. (See Exhibit 
1) 
 
The general drainage pattern is a sheet flow northwesterly.  Approximately 1.28 
AC flows to the South half of the project and 4.44 AC flows into the North half of 
the project.  The off-site run on flows will be conveyed through the project site in 
conduits that will not allow those off-site flows to mix with the on-site flows.  The 
flows will eventually exit onto the El Toro channel outfall. 
 
To clean the storm waters, the preferred technique for this project will consist of 
biofiltration BMPs. 
 
The following site design BMPs are incorporated in the project: 
 

1) Use drought tolerant, mesic riparian native species of trees which in 
addition to not having a high water demand also require less fertilizer. 
 

2) Roof runoff, will be directed to the proposed biofiltration area. 
 

3) Proposed landscaping in the parking areas will be incorporated into the 
drainage design.  All landscape parking will be depressed. 

 
Due to a high groundwater table, the waters will not be allowed to infiltrate and 
the biofiltration will be incorporated into flow thru planters. 
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III. Hydrology 
 
The Riverside County Flood Control and Water Conservation District (RCFC) 
Hydrology Manual was used to develop the hydrologic parameters. The 
simplified unit hydrograph method from the Riverside Hydrology Manual was 
used to develop the 2 year 24 hour unit hydrographs.  Puls routing was used to 
route all storms.  
 
 
The watershed area tributary to the project consists of Soil Type “B”.  A soils map 
obtained from The Riverside County Flood Control and Water Conservation 
District (RCFC) Hydrology Manual (Reference 1) shows this information and is 
included as Exhibit 2.  
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IV. Hydraulics 
 
The final study will include all of the pertinent calculations for inlets, outlets and conveyances. 
 
V. Findings 
 
The existing and proposed flows are as shown in the table below: 
 
 
 
 

 Pre 
A+B

 

Routed
A+B 

2 Yr 24 Hr 
(CFS) 

0.22 0.23 

 
0.23 CFS <1.10*0.22 CFS 
 
0.23 CFS < 0.24 CFS 
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Hydrology Study for 
Tige Watersports 

Exhibit 3 
Area “A” – 2 Year 24 Hour Pre and Post 

Developed Unit Hydrograph 
 

 



1 OF 2 6/27/2017

PRE POST
1.24

0.068 0.083

0.2 1 0.020 0.020 0.25 0.11 0.004 0.015 0.00 0.02 0 -0.235 -0.092 0.003564 0.014652

0.023 0.039 0.3 2 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 2 -0.225 -0.082 0.005346 0.021978

0.3 3 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 3 -0.225 -0.082 0.005346 0.021978

0.4 4 0.040 0.040 0.25 0.11 0.007 0.029 0.01 0.04 4 -0.215 -0.072 0.007128 0.029304

0.3 5 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 5 -0.225 -0.082 0.005346 0.021978

0.025 0.015 0.3 6 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 6 -0.225 -0.082 0.005346 0.021978

0.3 7 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 7 -0.225 -0.082 0.005346 0.021978

0.4 8 0.040 0.040 0.25 0.11 0.007 0.029 0.01 0.04 8 -0.215 -0.072 0.007128 0.029304

0.4 9 0.040 0.040 0.25 0.11 0.007 0.029 0.01 0.04 9 -0.215 -0.072 0.007128 0.029304

0.8 0.9 0.4 10 0.040 0.040 0.25 0.11 0.007 0.029 0.01 0.04 10 -0.215 -0.072 0.007128 0.029304

0.5 11 0.050 0.050 0.25 0.11 0.009 0.037 0.01 0.05 11 -0.205 -0.063 0.00891 0.03663

0.0323 0.0259 0.5 12 0.050 0.050 0.25 0.11 0.009 0.037 0.01 0.05 12 -0.205 -0.063 0.00891 0.03663

1.9 1.6 0.5 13 0.050 0.050 0.25 0.11 0.009 0.037 0.01 0.05 13 -0.205 -0.063 0.00891 0.03663

0.5 14 0.050 0.050 0.25 0.11 0.009 0.037 0.01 0.05 14 -0.205 -0.063 0.00891 0.03663

15 15 0.5 15 0.050 0.050 0.25 0.11 0.009 0.037 0.01 0.05 15 -0.205 -0.063 0.00891 0.03663

 0.6 16 0.059 0.059 0.25 0.11 0.011 0.044 0.01 0.05 16 -0.195 -0.053 0.010692 0.043956

0.6 17 0.059 0.059 0.25 0.11 0.011 0.044 0.01 0.05 17 -0.195 -0.053 0.010692 0.043956

0.7 18 0.069 0.069 0.25 0.11 0.012 0.051 0.02 0.06 18 -0.186 -0.043 0.012474 0.051282

2  0.7 19 0.069 0.069 0.25 0.11 0.012 0.051 0.02 0.06 19 -0.186 -0.043 0.012474 0.051282

 0.8 20 0.079 0.079 0.25 0.11 0.014 0.059 0.02 0.07 20 -0.176 -0.033 0.014256 0.058608

24 0.6 21 0.059 0.059 0.25 0.11 0.011 0.044 0.01 0.05 21 -0.195 -0.053 0.010692 0.043956

0.7 22 0.069 0.069 0.25 0.11 0.012 0.051 0.02 0.06 22 -0.186 -0.043 0.012474 0.051282

78 66.8 0.8 23 0.079 0.079 0.25 0.11 0.014 0.059 0.02 0.07 23 -0.176 -0.033 0.014256 0.058608

0.8 24 0.079 0.079 0.25 0.11 0.014 0.059 0.02 0.07 24 -0.176 -0.033 0.014256 0.058608

Exhibit 4 Exhibit 4 0.9 25 0.089 0.089 0.25 0.11 0.016 0.066 0.02 0.08 25 -0.166 -0.023 0.016038 0.065934

0.9 26 0.089 0.089 0.25 0.11 0.016 0.066 0.02 0.08 26 -0.166 -0.023 0.016038 0.065934

0.28 0.4 1 27 0.099 0.099 0.25 0.11 0.018 0.073 0.02 0.09 27 -0.156 -0.013 0.01782 0.07326

1 28 0.099 0.099 0.25 0.11 0.018 0.073 0.02 0.09 28 -0.156 -0.013 0.01782 0.07326

1 29 0.099 0.099 0.25 0.11 0.018 0.073 0.02 0.09 29 -0.156 -0.013 0.01782 0.07326

1.1 30 0.109 0.109 0.25 0.11 0.020 0.081 0.02 0.10 30 -0.146 -0.003 0.019602 0.080586

0.1 0.8 1.2 31 0.119 0.119 0.25 0.11 0.021 0.007 0.03 0.01 31 -0.136 0.007 0.021384 0.087912

1.3 32 0.129 0.129 0.25 0.11 0.023 0.017 0.03 0.02 32 -0.126 0.017 0.023166 0.095238

1.5 33 0.149 0.149 0.25 0.11 0.027 0.037 0.03 0.05 33 -0.106 0.037 0.02673 0.10989

1.5 34 0.149 0.149 0.25 0.11 0.027 0.037 0.03 0.05 34 -0.106 0.037 0.02673 0.10989

1.6 35 0.158 0.158 0.25 0.11 0.029 0.046 0.04 0.06 35 -0.096 0.046 0.028512 0.117216

0.25 0.11 1.7 36 0.168 0.168 0.25 0.11 0.030 0.056 0.04 0.07 36 -0.087 0.056 0.030294 0.124542

1.9 37 0.188 0.188 0.25 0.11 0.034 0.076 0.04 0.09 37 -0.067 0.076 0.033858 0.139194

2.5  2 38 0.198 0.198 0.25 0.11 0.036 0.086 0.04 0.11 38 -0.057 0.086 0.03564 0.14652

2.1 39 0.208 0.208 0.25 0.11 0.037 0.096 0.05 0.12 39 -0.047 0.096 0.037422 0.153846

0.99  2.2 40 0.218 0.218 0.25 0.11 0.039 0.106 0.05 0.13 40 -0.037 0.106 0.039204 0.161172

1.5 41 0.149 0.149 0.25 0.11 0.027 0.037 0.03 0.05 41 -0.106 0.037 0.02673 0.10989

2.48 1.5 42 0.149 0.149 0.25 0.11 0.027 0.037 0.03 0.05 42 -0.106 0.037 0.02673 0.10989

2 43 0.198 0.198 0.25 0.11 0.036 0.086 0.04 0.11 43 -0.057 0.086 0.03564 0.14652

82 26 2 44 0.198 0.198 0.25 0.11 0.036 0.086 0.04 0.11 44 -0.057 0.086 0.03564 0.14652

1.9 45 0.188 0.188 0.25 0.11 0.034 0.076 0.04 0.09 45 -0.067 0.076 0.033858 0.139194

1.9 46 0.188 0.188 0.25 0.11 0.034 0.076 0.04 0.09 46 -0.067 0.076 0.033858 0.139194

1.7 47 0.168 0.168 0.25 0.11 0.030 0.056 0.04 0.07 47 -0.087 0.056 0.030294 0.124542

1.8 48 0.178 0.178 0.25 0.11 0.032 0.066 0.04 0.08 48 -0.077 0.066 0.032076 0.131868

2.5 49 0.248 0.248 0.25 0.11 0.045 0.136 0.06 0.17 49 -0.007 0.136 0.04455 0.18315

2.6 50 0.257 0.257 0.25 0.11 0.003 0.145 0.00 0.18 50 0.003 0.145 0.046332 0.190476

Point rainfall (see plate E-5.1-5.6 from RCFC Manual)

Areal Adjustment (see plate E-5.8 from RCFC Manual)

Adjusted Point Rainfall

Low Loss Rate

Adjusted Loss Rate F

Length along longest watercourse, measured upstream 

to a point opposite the centroid of the area (MILES)

The visually estimated meanof the n (mannings 

formula);0.015 subdivision;0.030 gentle rolling

Elevation Difference (FT)

Lag (Hours)

Lag (Minutes)

Unit time in Minutes (should be between 100% to 200% 

of lag)  You can adjust unit time so that Peak Q matches 

with Rational Peak Q's

Storm Frequency

Storm Duration (Hours)

Runoff Index Number RI (see plate E‐6.1 from RCFC 
Manual; don't forget to uise a weighted number when 
more than one cover type exists)

Fp (Loss rate for PERVIOUS AREA ; see plate E-6.2 of 

RCFC Manual use AMC II)

Area Impervious Decimal Percent  (see 

Plate E-6.3 from RCFC Manual)

Effective 

Rain     

POST

Hydrograph 

PRE     

(CFS)

Hydrograph 

POST     

(CFS)

This area is used to calculate the low loss 

rate.  If the effective rain is negative then the 

default will be to use the low loss rate.
Drainage Area AC

Loss Rate  

POST

Effective 

Rain     

PRE

Length Of Longest Watercourse (MILES)

Pattern 

See Plate 

E-5.9 

Storm 

Rain     

PRE

Storm 

Rain     

POST

Loss Rate  

PRE.

Hydrology SHORTCUT METHOD 24HR/2YR Hydrology SHORTCUT METHOD 2YR/24HR

Manual  Manual  

RCFC & WCD SYNTHETIC UNIT HYDROGRAPH AREA "A" RCFC & WCD SYNTHETIC UNIT HYDROGRAPH

224 Area A Puls Routing.xlsx  
Job Number      42xx
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2.8 51 0.277 0.277 0.25 0.11 0.022 0.165 0.03 0.20 51 0.022 0.165 0.049896 0.205128

2.9 52 0.287 0.287 0.25 0.11 0.032 0.175 0.04 0.22 52 0.032 0.175 0.051678 0.212454

3.4 53 0.337 0.337 0.25 0.11 0.082 0.225 0.10 0.28 53 0.082 0.225 0.060588 0.249084

3.4 54 0.337 0.337 0.25 0.11 0.082 0.225 0.10 0.28 54 0.082 0.225 0.060588 0.249084

2.3 55 0.228 0.228 0.25 0.11 0.041 0.116 0.05 0.14 55 -0.027 0.116 0.040986 0.168498

2.3 56 0.228 0.228 0.25 0.11 0.041 0.116 0.05 0.14 56 -0.027 0.116 0.040986 0.168498

2.7 57 0.267 0.267 0.25 0.11 0.013 0.155 0.02 0.19 57 0.013 0.155 0.048114 0.197802

2.6 58 0.257 0.257 0.25 0.11 0.003 0.145 0.00 0.18 58 0.003 0.145 0.046332 0.190476

2.6 59 0.257 0.257 0.25 0.11 0.003 0.145 0.00 0.18 59 0.003 0.145 0.046332 0.190476

2.5 60 0.248 0.248 0.25 0.11 0.045 0.136 0.06 0.17 60 -0.007 0.136 0.04455 0.18315

2.4 61 0.238 0.238 0.25 0.11 0.043 0.126 0.05 0.16 61 -0.017 0.126 0.042768 0.175824

2.3 62 0.228 0.228 0.25 0.11 0.041 0.116 0.05 0.14 62 -0.027 0.116 0.040986 0.168498

1.9 63 0.188 0.188 0.25 0.11 0.034 0.076 0.04 0.09 63 -0.067 0.076 0.033858 0.139194

1.9 64 0.188 0.188 0.25 0.11 0.034 0.076 0.04 0.09 64 -0.067 0.076 0.033858 0.139194

0.4 65 0.040 0.040 0.25 0.11 0.007 0.029 0.01 0.04 65 -0.215 -0.072 0.007128 0.029304

0.4 66 0.040 0.040 0.25 0.11 0.007 0.029 0.01 0.04 66 -0.215 -0.072 0.007128 0.029304

0.3 67 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 67 -0.225 -0.082 0.005346 0.021978

0.3 68 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 68 -0.225 -0.082 0.005346 0.021978

0.5 69 0.050 0.050 0.25 0.11 0.009 0.037 0.01 0.05 69 -0.205 -0.063 0.00891 0.03663

0.5 70 0.050 0.050 0.25 0.11 0.009 0.037 0.01 0.05 70 -0.205 -0.063 0.00891 0.03663

0.5 71 0.050 0.050 0.25 0.11 0.009 0.037 0.01 0.05 71 -0.205 -0.063 0.00891 0.03663

0.4 72 0.040 0.040 0.25 0.11 0.007 0.029 0.01 0.04 72 -0.215 -0.072 0.007128 0.029304

0.4 73 0.040 0.040 0.25 0.11 0.007 0.029 0.01 0.04 73 -0.215 -0.072 0.007128 0.029304

0.4 74 0.040 0.040 0.25 0.11 0.007 0.029 0.01 0.04 74 -0.215 -0.072 0.007128 0.029304

0.3 75 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 75 -0.225 -0.082 0.005346 0.021978

0.2 76 0.020 0.020 0.25 0.11 0.004 0.015 0.00 0.02 76 -0.235 -0.092 0.003564 0.014652

0.3 77 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 77 -0.225 -0.082 0.005346 0.021978

0.4 78 0.040 0.040 0.25 0.11 0.007 0.029 0.01 0.04 78 -0.215 -0.072 0.007128 0.029304

0.3 79 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 79 -0.225 -0.082 0.005346 0.021978

0.2 80 0.020 0.020 0.25 0.11 0.004 0.015 0.00 0.02 80 -0.235 -0.092 0.003564 0.014652

0.3 81 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 81 -0.225 -0.082 0.005346 0.021978

0.3 82 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 82 -0.225 -0.082 0.005346 0.021978

0.3 83 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 83 -0.225 -0.082 0.005346 0.021978

0.2 84 0.020 0.020 0.25 0.11 0.004 0.015 0.00 0.02 84 -0.235 -0.092 0.003564 0.014652

0.3 85 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 85 -0.225 -0.082 0.005346 0.021978

0.2 86 0.020 0.020 0.25 0.11 0.004 0.015 0.00 0.02 86 -0.235 -0.092 0.003564 0.014652

0.3 87 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 87 -0.225 -0.082 0.005346 0.021978

0.2 88 0.020 0.020 0.25 0.11 0.004 0.015 0.00 0.02 88 -0.235 -0.092 0.003564 0.014652

0.3 89 0.030 0.030 0.25 0.11 0.005 0.022 0.01 0.03 89 -0.225 -0.082 0.005346 0.021978

0.2 90 0.020 0.020 0.25 0.11 0.004 0.015 0.00 0.02 90 -0.235 -0.092 0.003564 0.014652

0.2 91 0.020 0.020 0.25 0.11 0.004 0.015 0.00 0.02 91 -0.235 -0.092 0.003564 0.014652

0.2 92 0.020 0.020 0.25 0.11 0.004 0.015 0.00 0.02 92 -0.235 -0.092 0.003564 0.014652

0.2 93 0.020 0.020 0.25 0.11 0.004 0.015 0.00 0.02 93 -0.235 -0.092 0.003564 0.014652

0.2 94 0.020 0.020 0.25 0.11 0.004 0.015 0.00 0.02 94 -0.235 -0.092 0.003564 0.014652

0.2 95 0.020 0.020 0.25 0.11 0.004 0.015 0.00 0.02 95 -0.235 -0.092 0.003564 0.014652

0.2 96 0.020 0.020 0.25 0.11 0.004 0.015 0.00 0.02 96 -0.235 -0.092 0.003564 0.014652

100 1.611 5.382

PRE POST

0.40 1.35

0.04 0.14

1,813 6,056

0.10

4,243

Flood Volume (Cubic Feet)

DETENTION STORAGE (AC-FT)

DETENTION STORAGE (CUBIC-FT)

Effective Rain  (Inches)

Flood Volume (AC-FT)

0.00

0.05

0.10

0.15

0.20

0.25

0.30

123456789101112131415161718192021222324252627282930313233343536373839404142434445464748495051525354555657585960616263646566676869707172737475767778798081828384858687888990919293949596

PRE-DEV HYDROGRAPH

POST HYDROGRAPH
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PRE POST
1.46

0.058 0.041

0.2 1 0.020 0.020 0.25 0.13 0.004 0.015 0.01 0.02 0 -0.235 -0.109 0.003564 0.014652

0.033 0.020 0.3 2 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 2 -0.225 -0.099 0.005346 0.021978

0.3 3 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 3 -0.225 -0.099 0.005346 0.021978

0.4 4 0.040 0.040 0.25 0.13 0.007 0.029 0.01 0.04 4 -0.215 -0.089 0.007128 0.029304

0.3 5 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 5 -0.225 -0.099 0.005346 0.021978

0.025 0.015 0.3 6 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 6 -0.225 -0.099 0.005346 0.021978

0.3 7 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 7 -0.225 -0.099 0.005346 0.021978

0.4 8 0.040 0.040 0.25 0.13 0.007 0.029 0.01 0.04 8 -0.215 -0.089 0.007128 0.029304

0.4 9 0.040 0.040 0.25 0.13 0.007 0.029 0.01 0.04 9 -0.215 -0.089 0.007128 0.029304

4.7 6.7 0.4 10 0.040 0.040 0.25 0.13 0.007 0.029 0.01 0.04 10 -0.215 -0.089 0.007128 0.029304

0.5 11 0.050 0.050 0.25 0.13 0.009 0.037 0.01 0.05 11 -0.205 -0.079 0.00891 0.03663

0.0241 0.0092 0.5 12 0.050 0.050 0.25 0.13 0.009 0.037 0.01 0.05 12 -0.205 -0.079 0.00891 0.03663

1.4 0.6 0.5 13 0.050 0.050 0.25 0.13 0.009 0.037 0.01 0.05 13 -0.205 -0.079 0.00891 0.03663

0.5 14 0.050 0.050 0.25 0.13 0.009 0.037 0.01 0.05 14 -0.205 -0.079 0.00891 0.03663

15 15 0.5 15 0.050 0.050 0.25 0.13 0.009 0.037 0.01 0.05 15 -0.205 -0.079 0.00891 0.03663

 0.6 16 0.059 0.059 0.25 0.13 0.011 0.044 0.02 0.06 16 -0.195 -0.069 0.010692 0.043956

0.6 17 0.059 0.059 0.25 0.13 0.011 0.044 0.02 0.06 17 -0.195 -0.069 0.010692 0.043956

0.7 18 0.069 0.069 0.25 0.13 0.012 0.051 0.02 0.07 18 -0.186 -0.060 0.012474 0.051282

2  0.7 19 0.069 0.069 0.25 0.13 0.012 0.051 0.02 0.07 19 -0.186 -0.060 0.012474 0.051282

 0.8 20 0.079 0.079 0.25 0.13 0.014 0.059 0.02 0.09 20 -0.176 -0.050 0.014256 0.058608

24 0.6 21 0.059 0.059 0.25 0.13 0.011 0.044 0.02 0.06 21 -0.195 -0.069 0.010692 0.043956

0.7 22 0.069 0.069 0.25 0.13 0.012 0.051 0.02 0.07 22 -0.186 -0.060 0.012474 0.051282

78 61 0.8 23 0.079 0.079 0.25 0.13 0.014 0.059 0.02 0.09 23 -0.176 -0.050 0.014256 0.058608

Exhibit xx Exhibit xx 0.8
24

0.079 0.079 0.25 0.13 0.014 0.059 0.02 0.09
24

-0.176 -0.050 0.014256 0.058608

0.9 25 0.089 0.089 0.25 0.13 0.016 0.066 0.02 0.10 25 -0.166 -0.040 0.016038 0.065934

0.9 26 0.089 0.089 0.25 0.13 0.016 0.066 0.02 0.10 26 -0.166 -0.040 0.016038 0.065934

0.28 0.46 1 27 0.099 0.099 0.25 0.13 0.018 0.073 0.03 0.11 27 -0.156 -0.030 0.01782 0.07326

1 28 0.099 0.099 0.25 0.13 0.018 0.073 0.03 0.11 28 -0.156 -0.030 0.01782 0.07326

1 29 0.099 0.099 0.25 0.13 0.018 0.073 0.03 0.11 29 -0.156 -0.030 0.01782 0.07326

1.1 30 0.109 0.109 0.25 0.13 0.020 0.081 0.03 0.12 30 -0.146 -0.020 0.019602 0.080586

0.1 0.8 1.2 31 0.119 0.119 0.25 0.13 0.021 0.088 0.03 0.13 31 -0.136 -0.010 0.021384 0.087912

Exhibit xx Exhibit xx 1.3
32

0.129 0.129 0.25 0.13 0.023 0.095 0.03 0.14
32

-0.126 0.000 0.023166 0.095238

1.5 33 0.149 0.149 0.25 0.13 0.027 0.020 0.04 0.03 33 -0.106 0.020 0.02673 0.10989

1.5 34 0.149 0.149 0.25 0.13 0.027 0.020 0.04 0.03 34 -0.106 0.020 0.02673 0.10989

1.6 35 0.158 0.158 0.25 0.13 0.029 0.030 0.04 0.04 35 -0.096 0.030 0.028512 0.117216

0.25 0.13 1.7 36 0.168 0.168 0.25 0.13 0.030 0.040 0.04 0.06 36 -0.087 0.040 0.030294 0.124542

1.9 37 0.188 0.188 0.25 0.13 0.034 0.059 0.05 0.09 37 -0.067 0.059 0.033858 0.139194

2.5  2 38 0.198 0.198 0.25 0.13 0.036 0.069 0.05 0.10 38 -0.057 0.069 0.03564 0.14652

2.1 39 0.208 0.208 0.25 0.13 0.037 0.079 0.05 0.12 39 -0.047 0.079 0.037422 0.153846

0.99  2.2 40 0.218 0.218 0.25 0.13 0.039 0.089 0.06 0.13 40 -0.037 0.089 0.039204 0.161172

1.5 41 0.149 0.149 0.25 0.13 0.027 0.020 0.04 0.03 41 -0.106 0.020 0.02673 0.10989

2.48 1.5 42 0.149 0.149 0.25 0.13 0.027 0.020 0.04 0.03 42 -0.106 0.020 0.02673 0.10989

2 43 0.198 0.198 0.25 0.13 0.036 0.069 0.05 0.10 43 -0.057 0.069 0.03564 0.14652

82 26 2 44 0.198 0.198 0.25 0.13 0.036 0.069 0.05 0.10 44 -0.057 0.069 0.03564 0.14652

1.9 45 0.188 0.188 0.25 0.13 0.034 0.059 0.05 0.09 45 -0.067 0.059 0.033858 0.139194

1.9 46 0.188 0.188 0.25 0.13 0.034 0.059 0.05 0.09 46 -0.067 0.059 0.033858 0.139194

1.7 47 0.168 0.168 0.25 0.13 0.030 0.040 0.04 0.06 47 -0.087 0.040 0.030294 0.124542

1.8 48 0.178 0.178 0.25 0.13 0.032 0.049 0.05 0.07 48 -0.077 0.049 0.032076 0.131868

2.5 49 0.248 0.248 0.25 0.13 0.045 0.119 0.07 0.17 49 -0.007 0.119 0.04455 0.18315

2.6 50 0.257 0.257 0.25 0.13 0.003 0.129 0.00 0.19 50 0.003 0.129 0.046332 0.190476

RCFC & WCD SYNTHETIC UNIT HYDROGRAPH AREA "B" RCFC & WCD SYNTHETIC UNIT HYDROGRAPH

Hydrology SHORTCUT METHOD 24HR/2YR Hydrology SHORTCUT METHOD 2YR/24HR

Manual  Manual

Length Of Longest Watercourse (MILES)

Pattern 

See Plate 

E-5.9 

Storm 

Rain     

PRE

Storm 

Rain     

POST

Loss Rate  

PRE.
Effective 

Rain     

POST

Hydrograph 

PRE     

(CFS)

Hydrograph 

POST     

(CFS)

This area is used to calculate the low loss 

rate.  If the effective rain is negative then the 

default will be to use the low loss rate.
Drainage Area AC

Loss Rate  

POST

Effective 

Rain     

PRE

Adjusted Loss Rate F

Length along longest watercourse, measured upstream 

to a point opposite the centroid of the area (MILES)

The visually estimated meanof the n (mannings 

formula);0.015 subdivision;0.030 gentle rolling

Elevation Difference (FT)

Lag (Hours)

Lag (Minutes)

Unit time in Minutes (should be between 100% to 200% 

of lag)  You can adjust unit time so that Peak Q matches 

with Rational Peak Q's

Storm Frequency

Storm Duration (Hours)

Runoff Index Number RI (see plate E‐6.1 from RCFC 
Manual; don't forget to uise a weighted number when 
more than one cover type exists)

Fp (Loss rate for PERVIOUS AREA ; see plate E-6.2 of 

RCFC Manual use AMC II)

Area Impervious Decimal Percent  (see 

Plate E-6.3 from RCFC Manual)

Point rainfall (see plate E-5.1-5.6 from RCFC Manual)

Areal Adjustment (see plate E-5.8 from RCFC Manual)

Adjusted Point Rainfall

Low Loss Rate
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Job Number      42xx



2 OF 2 6/27/2017

2.8 51 0.277 0.277 0.25 0.13 0.022 0.148 0.03 0.22 51 0.022 0.148 0.049896 0.205128

2.9 52 0.287 0.287 0.25 0.13 0.032 0.158 0.05 0.23 52 0.032 0.158 0.051678 0.212454

3.4 53 0.337 0.337 0.25 0.13 0.082 0.208 0.12 0.30 53 0.082 0.208 0.060588 0.249084

3.4 54 0.337 0.337 0.25 0.13 0.082 0.208 0.12 0.30 54 0.082 0.208 0.060588 0.249084

2.3 55 0.228 0.228 0.25 0.13 0.041 0.099 0.06 0.14 55 -0.027 0.099 0.040986 0.168498

2.3 56 0.228 0.228 0.25 0.13 0.041 0.099 0.06 0.14 56 -0.027 0.099 0.040986 0.168498

2.7 57 0.267 0.267 0.25 0.13 0.013 0.139 0.02 0.20 57 0.013 0.139 0.048114 0.197802

2.6 58 0.257 0.257 0.25 0.13 0.003 0.129 0.00 0.19 58 0.003 0.129 0.046332 0.190476

2.6 59 0.257 0.257 0.25 0.13 0.003 0.129 0.00 0.19 59 0.003 0.129 0.046332 0.190476

2.5 60 0.248 0.248 0.25 0.13 0.045 0.119 0.07 0.17 60 -0.007 0.119 0.04455 0.18315

2.4 61 0.238 0.238 0.25 0.13 0.043 0.109 0.06 0.16 61 -0.017 0.109 0.042768 0.175824

2.3 62 0.228 0.228 0.25 0.13 0.041 0.099 0.06 0.14 62 -0.027 0.099 0.040986 0.168498

1.9 63 0.188 0.188 0.25 0.13 0.034 0.059 0.05 0.09 63 -0.067 0.059 0.033858 0.139194

1.9 64 0.188 0.188 0.25 0.13 0.034 0.059 0.05 0.09 64 -0.067 0.059 0.033858 0.139194

0.4 65 0.040 0.040 0.25 0.13 0.007 0.029 0.01 0.04 65 -0.215 -0.089 0.007128 0.029304

0.4 66 0.040 0.040 0.25 0.13 0.007 0.029 0.01 0.04 66 -0.215 -0.089 0.007128 0.029304

0.3 67 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 67 -0.225 -0.099 0.005346 0.021978

0.3 68 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 68 -0.225 -0.099 0.005346 0.021978

0.5 69 0.050 0.050 0.25 0.13 0.009 0.037 0.01 0.05 69 -0.205 -0.079 0.00891 0.03663

0.5 70 0.050 0.050 0.25 0.13 0.009 0.037 0.01 0.05 70 -0.205 -0.079 0.00891 0.03663

0.5 71 0.050 0.050 0.25 0.13 0.009 0.037 0.01 0.05 71 -0.205 -0.079 0.00891 0.03663

0.4 72 0.040 0.040 0.25 0.13 0.007 0.029 0.01 0.04 72 -0.215 -0.089 0.007128 0.029304

0.4 73 0.040 0.040 0.25 0.13 0.007 0.029 0.01 0.04 73 -0.215 -0.089 0.007128 0.029304

0.4 74 0.040 0.040 0.25 0.13 0.007 0.029 0.01 0.04 74 -0.215 -0.089 0.007128 0.029304

0.3 75 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 75 -0.225 -0.099 0.005346 0.021978

0.2 76 0.020 0.020 0.25 0.13 0.004 0.015 0.01 0.02 76 -0.235 -0.109 0.003564 0.014652

0.3 77 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 77 -0.225 -0.099 0.005346 0.021978

0.4 78 0.040 0.040 0.25 0.13 0.007 0.029 0.01 0.04 78 -0.215 -0.089 0.007128 0.029304

0.3 79 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 79 -0.225 -0.099 0.005346 0.021978

0.2 80 0.020 0.020 0.25 0.13 0.004 0.015 0.01 0.02 80 -0.235 -0.109 0.003564 0.014652

0.3 81 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 81 -0.225 -0.099 0.005346 0.021978

0.3 82 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 82 -0.225 -0.099 0.005346 0.021978

0.3 83 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 83 -0.225 -0.099 0.005346 0.021978

0.2 84 0.020 0.020 0.25 0.13 0.004 0.015 0.01 0.02 84 -0.235 -0.109 0.003564 0.014652

0.3 85 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 85 -0.225 -0.099 0.005346 0.021978

0.2 86 0.020 0.020 0.25 0.13 0.004 0.015 0.01 0.02 86 -0.235 -0.109 0.003564 0.014652

0.3 87 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 87 -0.225 -0.099 0.005346 0.021978

0.2 88 0.020 0.020 0.25 0.13 0.004 0.015 0.01 0.02 88 -0.235 -0.109 0.003564 0.014652

0.3 89 0.030 0.030 0.25 0.13 0.005 0.022 0.01 0.03 89 -0.225 -0.099 0.005346 0.021978

0.2 90 0.020 0.020 0.25 0.13 0.004 0.015 0.01 0.02 90 -0.235 -0.109 0.003564 0.014652

0.2 91 0.020 0.020 0.25 0.13 0.004 0.015 0.01 0.02 91 -0.235 -0.109 0.003564 0.014652

0.2 92 0.020 0.020 0.25 0.13 0.004 0.015 0.01 0.02 92 -0.235 -0.109 0.003564 0.014652

0.2 93 0.020 0.020 0.25 0.13 0.004 0.015 0.01 0.02 93 -0.235 -0.109 0.003564 0.014652

0.2 94 0.020 0.020 0.25 0.13 0.004 0.015 0.01 0.02 94 -0.235 -0.109 0.003564 0.014652

0.2 95 0.020 0.020 0.25 0.13 0.004 0.015 0.01 0.02 95 -0.235 -0.109 0.003564 0.014652

0.2 96 0.020 0.020 0.25 0.13 0.004 0.015 0.01 0.02 96 -0.235 -0.109 0.003564 0.014652

100 1.611 5.004

PRE POST

0.40 1.25

0.05 0.15

2,134 6,630

0.10

4,495

Flood Volume (Cubic Feet)

DETENTION STORAGE (AC-FT)

DETENTION STORAGE (CUBIC-FT)

Effective Rain  (Inches)

Flood Volume (AC-FT)

0.00
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0.10
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0.35
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 Hydrology Study for 

Tige Watersports 
Exhibit 5 

Area “A” – 2 Year 24 Hour Routed Results 
 
 



DELTA T  

(MINS) 15

Inflow 

from 

Unithydr

ograph

Columns "L" 

& "M" yield 

this column

Compare with 

column "E"

Outflow 

(compare with 

colmn "D")

DEPTH

STORAGE 
AC‐FT

OUTFLOW 
CFS

2S/Dt + Q 
(CFS)

Rainfall 
Pattern 
See Plate 
E‐5.9

Time 
Period

TIME 
(MIN) in (CFS)

i+in+1 
(CFS)

(2Sn/Dt)‐Qn 
(CFS)

(2Sn+1/Dt)+Qn+1 
(CFS) Qn+1 (CFS) Depth (ft)

0.0 0.000 0.00 0 0 0.018168 0 0 Maximum Outflow =  0.12 CFS

1.0 0.015 0.07 2 0.2 1 15 0.02 0.045421 0.02 0.02 0.00 0.01 Maximum Depth =  3.47 FT

4.0 0.048 0.13 5 0.3 2 30 0.03 0.054505 0.06 0.06 0.00 0.04

4.5 0.067 0.56 7 0.3 3 45 0.03 0.06359 0.10 0.11 0.00 0.07

4.6 0.071 1.24 8 0.4 4 60 0.04 0.06359 0.15 0.16 0.01 0.11

4.7 0.077 2.47 10 0.3 5 75 0.03 0.054505 0.19 0.21 0.01 0.14

4.8 0.085 4.05 12 0.3 6 90 0.03 0.054505 0.23 0.25 0.01 0.17

4.9 0.094 5.93 15 0.3 7 105 0.03 0.06359 0.26 0.28 0.01 0.19

5.0 0.104 8.05 18 0.4 8 120 0.04 0.072674 0.29 0.32 0.01 0.21

0.4 9 135 0.04 0.072674 0.33 0.36 0.02 0.24

0.4 10 150 0.04 0.081758 0.37 0.40 0.02 0.27

0.5 11 165 0.05 0.090842 0.41 0.45 0.02 0.30

0.5 12 180 0.05 0.090842 0.46 0.50 0.02 0.33

    0.5 13 195 0.05 0.090842 0.50 0.55 0.02 0.36

0.5 14 210 0.05 0.090842 0.54 0.59 0.03 0.39

  0.5 15 225 0.05 0.099927 0.57 0.63 0.03 0.42

0.6 16 240 0.05 0.109011 0.61 0.67 0.03 0.45

0.6 17 255 0.05 0.118095 0.65 0.72 0.03 0.48

0.7 18 270 0.06 0.127179 0.70 0.77 0.03 0.51

0.7 19 285 0.06 0.136264 0.76 0.83 0.04 0.55

0.8 20 300 0.07 0.127179 0.81 0.89 0.04 0.59

  0.6 21 315 0.05 0.118095 0.86 0.94 0.04 0.63

    0.7 22 330 0.06 0.136264 0.89 0.97 0.04 0.65

0.8 23 345 0.07 0.145348 0.93 1.02 0.05 0.68

0.8 24 360 0.07 0.154432 0.98 1.08 0.05 0.72

0.9 25 375 0.08 0.163516 1.03 1.13 0.05 0.76

0.9 26 390 0.08 0.172601 1.09 1.20 0.05 0.80

1 27 405 0.09 0.181685 1.15 1.26 0.06 0.84

1 28 420 0.09 0.181685 1.21 1.33 0.06 0.89

1 29 435 0.09 0.190769 1.27 1.39 0.06 0.93

1.1 30 450 0.10 0.108359 1.33 1.46 0.07 0.97

1.2 31 465 0.01 0.02914 1.31 1.44 0.06 0.96

1.3 32 480 0.02 0.065968 1.22 1.34 0.06 0.89

1.5 33 495 0.05 0.09052 1.17 1.28 0.06 0.86

1.5 34 510 0.05 0.102796 1.15 1.26 0.06 0.84

1.6 35 525 0.06 0.127348 1.14 1.25 0.06 0.83

RCFC & WCD

Hydrology Manual



1.7 36 540 0.07 0.164176 1.15 1.26 0.06 0.84

1.9 37 555 0.09 0.201004 1.20 1.32 0.06 0.88

2 38 570 0.11 0.225556 1.27 1.40 0.06 0.93

2.1 39 585 0.12 0.250108 1.36 1.50 0.07 1.00

2.2 40 600 0.13 0.176452 1.48 1.61 0.07 1.10

1.5 41 615 0.05 0.09052 1.51 1.65 0.07 1.14

1.5 42 630 0.05 0.1519 1.46 1.60 0.07 1.09

2 43 645 0.11 0.21328 1.48 1.62 0.07 1.10

2 44 660 0.11 0.201004 1.55 1.69 0.07 1.17

1.9 45 675 0.09 0.188728 1.60 1.75 0.07 1.23

1.9 46 690 0.09 0.164176 1.65 1.79 0.07 1.27

1.7 47 705 0.07 0.1519 1.66 1.81 0.07 1.28

1.8 48 720 0.08 0.250108 1.67 1.82 0.07 1.29

2.5 49 735 0.17 0.348316 1.77 1.92 0.08 1.38

2.6 50 750 0.18 0.385144 1.96 2.11 0.08 1.56

2.8 51 765 0.20 0.421972 2.17 2.34 0.08 1.77

2.9 52 780 0.22 0.495628 2.41 2.59 0.09 2.00

3.4 53 795 0.28 0.557008 2.72 2.91 0.10 2.29

3.4 54 810 0.28 0.421972 3.07 3.28 0.10 2.62

2.3 55 825 0.14 0.286936 3.27 3.49 0.11 2.81

2.3 56 840 0.14 0.33604 3.34 3.56 0.11 2.88

2.7 57 855 0.19 0.372868 3.46 3.68 0.11 2.99

2.6 58 870 0.18 0.360592 3.60 3.83 0.11 3.12

2.6 59 885 0.18 0.348316 3.72 3.96 0.12 3.24

2.5 60 900 0.17 0.323764 3.83 4.07 0.12 3.35

2.4 61 915 0.16 0.299212 3.91 4.16 0.12 3.42

2.3 62 930 0.14 0.237832 3.97 4.21 0.12 3.47

1.9 63 945 0.09 0.188728 3.96 4.21 0.12 3.47

1.9 64 960 0.09 0.130701 3.91 4.15 0.12 3.42

0.4 65 975 0.04 0.072674 3.80 4.04 0.12 3.31

0.4 66 990 0.04 0.06359 3.64 3.87 0.12 3.16

0.3 67 1005 0.03 0.054505 3.48 3.71 0.11 3.01

0.3 68 1020 0.03 0.072674 3.32 3.54 0.11 2.86

0.5 69 1035 0.05 0.090842 3.18 3.39 0.11 2.72

0.5 70 1050 0.05 0.090842 3.06 3.27 0.10 2.61

0.5 71 1065 0.05 0.081758 2.95 3.15 0.10 2.51

0.4 72 1080 0.04 0.072674 2.84 3.03 0.10 2.40

0.4 73 1095 0.04 0.072674 2.72 2.91 0.10 2.28

0.4 74 1110 0.04 0.06359 2.60 2.79 0.09 2.18

0.3 75 1125 0.03 0.045421 2.48 2.67 0.09 2.06

0.2 76 1140 0.02 0.045421 2.35 2.53 0.09 1.94

0.3 77 1155 0.03 0.06359 2.23 2.40 0.09 1.82

0.4 78 1170 0.04 0.06359 2.12 2.29 0.08 1.72

0.3 79 1185 0.03 0.045421 2.03 2.19 0.08 1.63

0.2 80 1200 0.02 0.045421 1.91 2.07 0.08 1.52

0.3 81 1215 0.03 0.054505 1.81 1.96 0.08 1.42

0.3 82 1230 0.03 0.054505 1.71 1.86 0.07 1.33



0.3 83 1245 0.03 0.045421 1.62 1.77 0.07 1.24

0.2 84 1260 0.02 0.045421 1.52 1.67 0.07 1.15

0.3 85 1275 0.03 0.045421 1.43 1.57 0.07 1.06

0.2 86 1290 0.02 0.045421 1.35 1.48 0.07 0.99

0.3 87 1305 0.03 0.045421 1.27 1.39 0.06 0.93

0.2 88 1320 0.02 0.045421 1.19 1.31 0.06 0.87

0.3 89 1335 0.03 0.045421 1.13 1.24 0.06 0.83

0.2 90 1350 0.02 0.036337 1.07 1.17 0.05 0.78

0.2 91 1365 0.02 0.036337 1.01 1.11 0.05 0.74

0.2 92 1380 0.02 0.036337 0.95 1.04 0.05 0.70

0.2 93 1395 0.02 0.036337 0.90 0.99 0.04 0.66

0.2 94 1410 0.02 0.036337 0.85 0.93 0.04 0.62

0.2 95 1425 0.02 0.036337 0.81 0.89 0.04 0.59

0.2 96 1440 0.02 0.018168 0.77 0.84 0.04 0.56
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Tige Watersports 
Exhibit 6 

Area “B” – 2 Year 24 Hour Routed Results 
 

 



DELTA T  

(MINS) 15

Inflow 

from 

Unithydr

ograph

Columns "L" 

& "M" yield 

this column

Compare with 

column "E"

Outflow 

(compare with 

colmn "D")

DEPTH

STORAGE 
AC‐FT

OUTFLOW 
CFS

2S/Dt + Q 
(CFS)

Rainfall 
Pattern 
See Plate 
E‐5.9

Time 
Period

TIME 
(MIN) in (CFS)

i+in+1 
(CFS)

(2Sn/Dt)‐Qn 
(CFS)

(2Sn+1/Dt)+Qn+1 
(CFS) Qn+1 (CFS) Depth (ft)

0.0 0.000 0.00 0 0 0.021392 0 0 Maximum Outflow =  0.11 CFS

1.0 0.015 0.05 1 0.2 1 15 0.02 0.05348 0.02 0.02 0.00 0.01 Maximum Depth =  4.17 FT

4.0 0.048 0.10 5 0.3 2 30 0.03 0.064176 0.07 0.07 0.00 0.05

4.5 0.067 0.11 7 0.3 3 45 0.03 0.074872 0.12 0.13 0.00 0.09

4.6 0.071 0.61 7 0.4 4 60 0.04 0.074872 0.18 0.20 0.01 0.13

4.7 0.074 1.52 9 0.3 5 75 0.03 0.064176 0.24 0.26 0.01 0.17

4.8 0.078 2.69 10 0.3 6 90 0.03 0.064176 0.28 0.30 0.01 0.20

4.9 0.082 4.08 12 0.3 7 105 0.03 0.074872 0.32 0.35 0.01 0.23

5.0 0.086 5.66 14 0.4 8 120 0.04 0.085568 0.37 0.40 0.01 0.27

0.4 9 135 0.04 0.085568 0.42 0.46 0.02 0.31

0.4 10 150 0.04 0.096264 0.47 0.51 0.02 0.34

0.5 11 165 0.05 0.10696 0.53 0.57 0.02 0.38

0.5 12 180 0.05 0.10696 0.59 0.64 0.02 0.43

    0.5 13 195 0.05 0.10696 0.65 0.70 0.02 0.47

0.5 14 210 0.05 0.10696 0.70 0.76 0.03 0.51

  0.5 15 225 0.05 0.117656 0.75 0.81 0.03 0.54

0.6 16 240 0.06 0.128352 0.81 0.87 0.03 0.58

0.6 17 255 0.06 0.139047 0.87 0.94 0.03 0.63

0.7 18 270 0.07 0.149743 0.94 1.01 0.04 0.68

0.7 19 285 0.07 0.160439 1.01 1.09 0.04 0.73

0.8 20 300 0.09 0.149743 1.09 1.17 0.04 0.79

  0.6 21 315 0.06 0.139047 1.15 1.24 0.04 0.83

    0.7 22 330 0.07 0.160439 1.20 1.29 0.05 0.87

0.8 23 345 0.09 0.171135 1.27 1.36 0.05 0.91

0.8 24 360 0.09 0.181831 1.34 1.44 0.05 0.96

0.9 25 375 0.10 0.192527 1.41 1.52 0.05 1.02

0.9 26 390 0.10 0.203223 1.50 1.60 0.05 1.10

1 27 405 0.11 0.213919 1.59 1.70 0.06 1.19

1 28 420 0.11 0.213919 1.69 1.80 0.06 1.28

1 29 435 0.11 0.224615 1.78 1.90 0.06 1.37

1.1 30 450 0.12 0.246007 1.89 2.01 0.06 1.47

1.2 31 465 0.13 0.267399 2.01 2.13 0.06 1.58

1.3 32 480 0.14 0.167809 2.14 2.27 0.06 1.71

1.5 33 495 0.03 0.057524 2.18 2.31 0.07 1.75

1.5 34 510 0.03 0.071978 2.11 2.24 0.06 1.68

1.6 35 525 0.04 0.100886 2.05 2.18 0.06 1.63

RCFC & WCD

Hydrology Manual



1.7 36 540 0.06 0.144248 2.03 2.16 0.06 1.60

1.9 37 555 0.09 0.18761 2.05 2.17 0.06 1.62

2 38 570 0.10 0.216518 2.11 2.23 0.06 1.68

2.1 39 585 0.12 0.245426 2.19 2.32 0.07 1.76

2.2 40 600 0.13 0.158702 2.30 2.44 0.07 1.86

1.5 41 615 0.03 0.057524 2.32 2.46 0.07 1.88

1.5 42 630 0.03 0.129794 2.25 2.38 0.07 1.81

2 43 645 0.10 0.202064 2.24 2.38 0.07 1.81

2 44 660 0.10 0.18761 2.31 2.45 0.07 1.87

1.9 45 675 0.09 0.173156 2.36 2.50 0.07 1.92

1.9 46 690 0.09 0.144248 2.40 2.54 0.07 1.95

1.7 47 705 0.06 0.129794 2.40 2.54 0.07 1.96

1.8 48 720 0.07 0.245426 2.39 2.53 0.07 1.95

2.5 49 735 0.17 0.361058 2.50 2.64 0.07 2.05

2.6 50 750 0.19 0.40442 2.71 2.86 0.07 2.25

2.8 51 765 0.22 0.447782 2.96 3.12 0.08 2.48

2.9 52 780 0.23 0.534506 3.24 3.41 0.08 2.74

3.4 53 795 0.30 0.606776 3.60 3.77 0.09 3.08

3.4 54 810 0.30 0.447782 4.01 4.20 0.10 3.47

2.3 55 825 0.14 0.288788 4.26 4.46 0.10 3.70

2.3 56 840 0.14 0.346604 4.35 4.55 0.10 3.79

2.7 57 855 0.20 0.389966 4.49 4.69 0.10 3.92

2.6 58 870 0.19 0.375512 4.67 4.88 0.11 4.03

2.6 59 885 0.19 0.361058 4.83 5.04 0.11 4.07

2.5 60 900 0.17 0.33215 4.98 5.19 0.11 4.11

2.4 61 915 0.16 0.303242 5.10 5.31 0.11 4.15

2.3 62 930 0.14 0.230972 5.18 5.40 0.11 4.17

1.9 63 945 0.09 0.173156 5.20 5.42 0.11 4.17

1.9 64 960 0.09 0.129362 5.16 5.37 0.11 4.16

0.4 65 975 0.04 0.085568 5.08 5.29 0.11 4.14

0.4 66 990 0.04 0.074872 4.95 5.16 0.11 4.10

0.3 67 1005 0.03 0.064176 4.81 5.02 0.11 4.07

0.3 68 1020 0.03 0.085568 4.67 4.88 0.11 4.03

0.5 69 1035 0.05 0.10696 4.54 4.75 0.10 3.97

0.5 70 1050 0.05 0.10696 4.44 4.65 0.10 3.88

0.5 71 1065 0.05 0.096264 4.35 4.55 0.10 3.79

0.4 72 1080 0.04 0.085568 4.25 4.44 0.10 3.69

0.4 73 1095 0.04 0.085568 4.14 4.33 0.10 3.59

0.4 74 1110 0.04 0.074872 4.03 4.22 0.10 3.49

0.3 75 1125 0.03 0.05348 3.92 4.10 0.09 3.38

0.2 76 1140 0.02 0.05348 3.79 3.97 0.09 3.26

0.3 77 1155 0.03 0.074872 3.66 3.84 0.09 3.14

0.4 78 1170 0.04 0.074872 3.56 3.73 0.09 3.04

0.3 79 1185 0.03 0.05348 3.46 3.63 0.09 2.95

0.2 80 1200 0.02 0.05348 3.34 3.51 0.08 2.84

0.3 81 1215 0.03 0.064176 3.23 3.40 0.08 2.73

0.3 82 1230 0.03 0.064176 3.13 3.29 0.08 2.64



0.3 83 1245 0.03 0.05348 3.04 3.20 0.08 2.55

0.2 84 1260 0.02 0.05348 2.93 3.09 0.08 2.46

0.3 85 1275 0.03 0.05348 2.84 2.99 0.08 2.36

0.2 86 1290 0.02 0.05348 2.74 2.89 0.07 2.27

0.3 87 1305 0.03 0.05348 2.65 2.79 0.07 2.18

0.2 88 1320 0.02 0.05348 2.56 2.70 0.07 2.10

0.3 89 1335 0.03 0.05348 2.47 2.61 0.07 2.02

0.2 90 1350 0.02 0.042784 2.38 2.52 0.07 1.94

0.2 91 1365 0.02 0.042784 2.29 2.43 0.07 1.85

0.2 92 1380 0.02 0.042784 2.20 2.34 0.07 1.77

0.2 93 1395 0.02 0.042784 2.12 2.25 0.06 1.69

0.2 94 1410 0.02 0.042784 2.03 2.16 0.06 1.61

0.2 95 1425 0.02 0.042784 1.95 2.08 0.06 1.53

0.2 96 1440 0.02 0.021392 1.87 2.00 0.06 1.46
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Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 

 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T

   How to use this worksheet (also see instructions in Section G of the WQMP Template): 

1. Review Column 1 and identify which of these potential sources of stormwater pollutants apply to your site. Check each box that applies.

2. Review Column 2 and incorporate all of the corresponding applicable BMPs in your WQMP Exhibit.

3. Review Columns 3 and 4 and incorporate all of the corresponding applicable permanent controls and operational BMPs in your WQMP. Use the
format shown in Table G.1on page 23 of this WQMP Template. Describe your specific BMPs in an accompanying narrative, and explain any
special conditions or situations that required omitting BMPs or substituting alternative BMPs for those shown here.

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 A. On-site storm drain
inlets

 Locations of 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 site 
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

 State that interior floor drains and
elevator shaft sump pumps will be
plumbed to sanitary sewer.

 Inspect and maintain drains to prevent
blockages and overflow.

 C. Interior parking
garages

 State that parking garage floor
drains will be plumbed to the
sanitary sewer.

 Inspect and maintain drains to prevent
blockages and overflow.

x x x x

x

x

x



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 D1. Need for future
indoor & structural pest
control

 Note building design features that
discourage entry of pests.

 Provide Integrated Pest Management
information to owners, lessees, and
operators.

 D2. Landscape/
Outdoor Pesticide Use

 

 

 

Show locations of native trees or 
areas of shrubs and ground cover to 
be undisturbed and retained. 

Show self-retaining landscape 
areas, if any.  

Show stormwater treatment and 
hydrograph modification 
management BMPs. (See 
instructions in Chapter 3, Step 5 
and guidance in Chapter 5.) 









 

State that final landscape plans will 
accomplish all of the following. 

Preserve existing native trees, 
shrubs, and ground cover to the 
maximum extent possible. 

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 insure 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” at
http://rcflood.org/stormwater/Error!
Hyperlink reference not valid.

Provide IPM information to new
owners, lessees and operators.

x x

x
x

x

x

x

x

x

x



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 E. Pools, spas, ponds,
decorative fountains,
and other water
features.

 Show location of water feature and
a sanitary sewer cleanout in an
accessible area within 10 feet.
(Exception: Public pools must be
plumbed according to County
Department of Environmental
Health Guidelines.)

If the Co-Permittee requires pools 
to be plumbed to the sanitary 
sewer, place a note on the plans 
and state in the narrative that this 
connection will be made according 
to local requirements.  

 See applicable operational BMPs in
“Guidelines for Maintaining Your
Swimming Pool, Jacuzzi and Garden
Fountain” at
http://rcflood.org/stormwater/

 F. Food service  

 

For restaurants, grocery stores, and
other food service operations, show
location (indoors or in a covered
area outdoors) of a floor sink or
other area for cleaning floor mats,
containers, and equipment.

On the drawing, show a note that
this drain will be connected to a
grease interceptor before
discharging to the sanitary sewer.

 

 

Describe the location and features 
of the designated cleaning area.  

Describe the items to be cleaned in 
this facility and how it has been 
sized to insure that the largest 
items can be accommodated. 

 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  

 

 

Show where site refuse and
recycled materials will be handled
and stored for pickup. See local
municipal requirements for sizes
and other details of refuse areas.

If dumpsters or other receptacles
are outdoors, show how the
designated area will be covered,
graded, and paved to prevent run-
on and show locations of berms to
prevent runoff from the area.

Any drains from dumpsters,
compactors, and tallow bin areas
shall be connected to a grease
removal device before discharge to
sanitary sewer.





State how site refuse will be 
handled and provide supporting 
detail to what is shown on plans. 

State that signs will be posted on or 
near dumpsters with the words “Do 
not dump hazardous materials 
here” or similar. 

 State how the following will be
implemented:

Provide adequate number of
receptacles. Inspect receptacles
regularly; repair or replace leaky
receptacles. Keep receptacles covered.
Prohibit/prevent dumping of liquid or
hazardous wastes. Post “no hazardous
materials” signs. Inspect and pick up
litter daily and clean up spills
immediately. Keep spill control
materials available on-site. See Fact
Sheet SC-34, “Waste Handling and
Disposal” in the CASQA Stormwater
Quality Handbooks at
www.cabmphandbooks.com

x x

x

x

x

x



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 H. Industrial processes.  Show process area.  If industrial processes are to be
located on site, state: “All process
activities to be performed indoors.
No processes to drain to exterior or
to storm drain system.”

 See Fact Sheet SC-10, “Non-
Stormwater Discharges” in the
CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com

See the brochure “Industrial &
Commercial Facilities Best Management
Practices for: Industrial, Commercial
Facilities” at
http://rcflood.org/stormwater/



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 I. Outdoor storage of
equipment or materials.
(See rows J and K for
source control
measures for vehicle
cleaning, repair, and
maintenance.)

 

 

 

Show any outdoor storage areas, 
including how materials will be 
covered. Show how areas will be 
graded and bermed to prevent run-
on or run-off from area.  

Storage of non-hazardous liquids 
shall be covered by a roof and/or 
drain to the sanitary sewer system, 
and be contained by berms, dikes, 
liners, or vaults.  

Storage of hazardous materials and 
wastes must be in compliance with 
the local hazardous materials 
ordinance and a Hazardous 
Materials Management Plan for the 
site.  

Include a detailed description of 
materials to be stored, storage 
areas, and structural features to 
prevent pollutants from entering 
storm drains. 

Where appropriate, reference 
documentation of compliance with 
the requirements of Hazardous 
Materials Programs for: 

 Hazardous Waste Generation

 Hazardous Materials Release
Response and Inventory

 California Accidental Release
(CalARP)

 Aboveground Storage Tank

 Uniform Fire Code Article 80
Section 103(b) & (c) 1991

 Underground Storage Tank

www.cchealth.org/groups/hazmat
/ 

 See the Fact Sheets SC-31, “Outdoor
Liquid Container Storage” and SC-33,
“Outdoor Storage of Raw Materials ”
in the CASQA Stormwater Quality
Handbooks at
www.cabmphandbooks.com



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 J. Vehicle and
Equipment Cleaning

 Show on drawings as appropriate:

(1) Commercial/industrial facilities
having vehicle/equipment cleaning
needs shall either provide a
covered, bermed area for washing
activities or discourage
vehicle/equipment washing by
removing hose bibs and installing
signs prohibiting such uses.

(2) Multi-dwelling complexes shall
have a paved, bermed, and covered
car wash area (unless car washing
is prohibited on-site and hoses are
provided with an automatic shut-
off to discourage such use).

(3) Washing areas for cars, vehicles,
and equipment shall be paved,
designed to prevent run-on to or
runoff from the area, and plumbed
to drain to the sanitary sewer.

(4) 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.

 If a car wash area is not provided,
describe any measures taken to
discourage on-site car washing and
explain how these will be enforced. 

Describe operational measures to 
implement the following (if 
applicable): 

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/ 

Car dealerships and similar may
rinse cars with water only. 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 K. Vehicle/Equipment
Repair and
Maintenance

 

 

 

Accommodate all vehicle 
equipment repair and maintenance 
indoors. Or designate an outdoor 
work area and design the area to 
prevent run-on and runoff of 
stormwater.  

Show secondary containment for 
exterior work areas where motor 
oil, brake fluid, gasoline, diesel 
fuel, radiator fluid, acid-containing 
batteries or other hazardous 
materials or hazardous wastes are 
used or stored. Drains shall not be 
installed within the secondary 
containment areas. 

Add a note on the plans that states 
either (1) there are no floor drains, 
or (2) floor drains are connected to 
wastewater pretreatment systems 
prior to discharge to the sanitary 
sewer and an industrial waste 
discharge permit will be obtained.  







State that no vehicle repair or 
maintenance will be done outdoors, 
or else describe the required 
features of the outdoor work area. 

State that there are no floor drains 
or if there are floor drains, note the 
agency from which an industrial 
waste discharge permit will be 
obtained and that the design meets 
that agency’s requirements. 

State that there are no tanks, 
containers or sinks to be used for 
parts cleaning or rinsing or, if there 
are, note the agency from which an 
industrial waste discharge permit 
will be obtained and that the 
design meets that agency’s 
requirements. 







In the Stormwater Control Plan, note 
that all of the following restrictions 
apply to use the site: 

No person shall dispose of, nor permit 
the disposal, directly or indirectly of 
vehicle fluids, hazardous materials, or 
rinsewater from parts cleaning into 
storm drains. 

No vehicle fluid removal shall be 
performed outside a building, nor on 
asphalt or ground surfaces, whether 
inside or outside a building, except in 
such a manner as to ensure that any 
spilled fluid will be in an area of 
secondary containment. Leaking 
vehicle fluids shall be contained or 
drained from the vehicle immediately. 

No person shall leave unattended drip 
parts or other open containers 
containing vehicle fluid, unless such 
containers are in use or in an area of 
secondary containment.  

Refer to “Automotive Maintenance & Car 
Care Best Management Practices for Auto 
Body Shops, Auto Repair Shops, Car 
Dealerships, Gas Stations and Fleet 
Service Operations”.  Brochure can be 
found at http://rcflood.org/stormwater/ 
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/ 



S T O R M W A T E R  P O L L U T A N T  S O U R C E S / S O U R C E  C O N T R O L  C H E C K L I S T

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 L. Fuel Dispensing
Areas

 

 

Fueling areas6 shall have 
impermeable floors (i.e., portland 
cement concrete or equivalent 
smooth impervious surface) that 
are: a) graded at the minimum 
slope necessary to prevent ponding; 
and b) separated from the rest of 
the site by a grade break that 
prevents run-on of stormwater to 
the maximum extent practicable.  

Fueling areas shall be covered by a 
canopy that extends a minimum of 
ten feet in each direction from each 
pump.  [Alternative: The fueling 
area must be covered and the 
cover’s minimum dimensions must 
be equal to or greater than the area 
within the grade break or fuel 
dispensing area1.]  The canopy [or 
cover] shall not drain onto the 
fueling area. 





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 

6 The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus 
a minimum of one foot, whichever is greater. 
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IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 M. Loading Docks  

 

 

Show a preliminary design for the 
loading dock area, including 
roofing and drainage. Loading 
docks shall be covered and/or 
graded to minimize run-on to and 
runoff from the loading area. Roof 
downspouts shall be positioned to 
direct stormwater away from the 
loading area. Water from loading 
dock areas shall be drained to the 
sanitary sewer, or diverted and 
collected for ultimate discharge to 
the sanitary sewer.  

Loading dock areas draining 
directly to the sanitary sewer shall 
be equipped with a spill control 
valve or equivalent device, which 
shall be kept closed during periods 
of operation. 

Provide a roof overhang over the 
loading area or install door skirts 
(cowling) at each bay that enclose 
the end of the trailer. 





Move loaded and unloaded items 
indoors as soon as possible. 

See Fact Sheet SC-30, “Outdoor 
Loading and Unloading,” in the 
CASQA Stormwater Quality 
Handbooks at 
www.cabmphandbooks.com 

RUDY
Typewritten Text
x
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WQMP Drawings  

3 
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Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 N. Fire Sprinkler Test
Water

 Provide a means 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 

Boiler drain lines 

Condensate drain lines 

Rooftop equipment 

Drainage sumps 

Roofing, gutters, and 
trim. 

Other sources 







 





Boiler drain lines shall be directly 
or indirectly connected to the 
sanitary sewer system and may not 
discharge to the storm drain 
system. 

Condensate drain lines may 
discharge to landscaped areas if the 
flow is small enough that runoff 
will not occur. Condensate drain 
lines may not discharge to the 
storm drain system. 

Rooftop equipment with potential 
to produce pollutants shall be 
roofed and/or have secondary 
containment. 

Any drainage sumps on-site shall 
feature a sediment sump to reduce 
the quantity of sediment in 
pumped water. 

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

Include controls for other sources 
as specified by local reviewer. 

x

x
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4 
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 P. Plazas, sidewalks,
and parking lots.

 Sweep plazas, sidewalks, and parking
lots regularly to prevent accumulation
of litter and debris. Collect debris from
pressure washing to prevent entry into
the storm drain system. Collect
washwater containing any cleaning
agent or degreaser and discharge to
the sanitary sewer not to a storm drain.

x x
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INSPECTION AND MAINTENANCE AGREEMENT  
FOR PRIVATE STORMWATER FACILITIES  



 
RECORDING REQUESTED BY 
 
 
AND WHEN RECORDED MAIL TO: 
 
Tige Watersporst 
62 E 3450 N 
Spanish Fork, Utah 84660 
 
 
 
TAX STATEMENTS 
DO NOT CHANGE MAILING 
                                                        

                                (Space above this line for City and Recorder’s use) 

 

 
STORMWATER MANAGEMENT FACILITIES OPERATIONS AND 

MAINTENANCE AGREEMENT AND 
RIGHT OF ENTRY 

 
 

PROJECT:  Tige Watersports  
 
 

OWNER’S NAMES: Tige Watersports 
  

 

 

 



INSPECTION AND MAINTENANCE AGREEMENT 
FOR STORMWATER MANAGEMENT FACILITIES 

 
 

Map & Parcel No:   Portion of Lot 5 in block “a” of Rancho La Laguna, as recorded in the County of 
Riverside, State of California as per the official records of the County Recorder of said County. 
 
 

THIS AGREEMENT, made this ____ day of January, 2017, by and between Pasadena Industrial Park LLC, 
hereinafter referred to as the “OWNER(S)” of the following property and CITY OF LAKE ELSINORE, a 
municipal corporation, located in the County of Riverside, State of California hereinafter referred to as the 
“CITY”.   
 
WHEREAS, the OWNER(S) own real property (“Property”) in the City of Lake Elsinore, County of 
Riverside, State of California, more specifically described in Exhibit “A”  and show in Exhibit “B” attached 
hereto and incorporate herein by this reference; 
 
WHEREAS, at the time of initial approval of development project know as  
 
                                    TIGE WATERSPORTS No. 2017-XX 
 
Within the Property described herein, the CITY required the project to employ Best Management Practices 
(BMP), hereinafter referred to as “BMPs”, to minimize pollutants in urban runoff;  
 
WHEREAS, the OWNER(S) has chosen to install and/or implement BMPs as described in the Water 
Quality Management Plan (WQMP) on file with the CITY to minimize pollutants in urban runoff and to 
minimize other adverse impacts of urban runoff;  
 
WHEREAS, the OWNER(S) in said WQMP have identified the funding and maintenance sources for the 
BMPs.  The OWNER(S) has agreed to provide funding for and conduct the maintenance of the stormwater 
quality facilities identified in Exhibit “C” attached hereto and incorporated herein by this reference; 
 
WHEREAS, the OWNER(S) is aware that periodic and continuous maintenance, including, but not 
necessarily limited to, filter material replacement and sediment removal, is required to assure peak 
performance of all BMPs in the WQMP and that furthermore, such maintenance activity will require 
compliance with all Local, State, or Federal laws and regulations, including those pertaining to confined 
space and waste disposal methods, in effect at the time such maintenance occurs; Exhibit A 
 
WITNESSETH WE, the OWNER(S), with full authority to execute deeds, mortgages, other covenants, do 
hereby covenant with the CITY and agree as follows: 
 
1. The OWNER(S) covenant and agree with the CITY that the OWNER(S) shall provide for adequate long 
term funding and maintenance and continuation of the stormwater quality measures described in the Long 
Term Maintenance Plan and shown in the location map, deed of easement drawing or plat attached hereto 
to ensure that the facilities are and remain in proper working condition in accordance with approved design 
standards, rules and regulations, and applicable laws. The OWNER(S) shall perform preventative 
maintenance activities at intervals described in the inspection schedule included in the Long Term 
Maintenance Plan (Exhibit B)  along with necessary landscaping (grass cutting, etc.) and trash removal as 
part of regular maintenance.  All reasonable precautions shall be exercised by OWNER(S) and OWNER(S) 
representative or contractor in the removal and extraction of any material(s) from the BMPs and the 
ultimate disposal of the materials(s) in a manner consistent with all relevant laws and regulations in effect 
at the time.  As may be requested from time to time and provided in the annual report to the CITY, the 
OWNER shall provide the CITY with documentation identifying the material(s) removed, the quantity, and 
disposal destination. 
 
2. The OWNER(S) shall submit to the CITY an annual report by July 1st of each year. The report shall 



include the Long Term Maintenance Plan that documents the inspection schedule, times of inspection, 
remedial actions taken to repair, modify or reconstruct the system, the state of control measures, and 
notification of any planned change in responsibility for the system. 
 
3. The OWNER(S) shall grant to the CITY or its agent or contractor the right of entry at reasonable times 
and in a reasonable manner for the purpose of inspecting, operating, installing, constructing, 
reconstructing, maintaining or repairing the facility at the OWNER(S) expense as provided in paragraph 5 
below.. 
 
4. The OWNER(S) shall grant to the CITY the necessary easements and rights-of-way and maintain 
perpetual access from public rights-of-way to the facility for CITY or its agent and contractor. 
 
5. If, upon inspection, the CITY finds that OWNER(S) has failed to properly maintain the facilities, the 
CITY may order the work performed within ten (10) days. In the event the work is not performed within the 
specified time, the OWNER(S) agrees to allow the CITY to enter the property and take whatever steps it 
deems necessary to maintain the stormwater quality facilities. This provision shall not be construed to allow 
the CITY to erect any structure of a permanent nature on the land of the OWNER(S) without first obtaining 
written approval of the OWNER(S). 
 
6. The CITY is under no obligation to maintain or repair said facilities, and in no event shall this 
Agreement be construed to impose any such obligation on the CITY The OWNER(S) shall reimburse the 
CITY upon demand the costs incurred in the maintenance of the facilities. 
 
7. The CITY may require the OWNER(S) to post security in form and for a time period satisfactory to the 
CITY to quarantee the performance of the obligations stated herein.  Should the OWNER fail to perform the 
obligations under the Agreement, the CITY may, in the case of a cash bond, act for the OWNER(S) using 
the proceeds from it, or in the case of a surety bond, require the sureties to perform the obligations of the 
Agreement.  As an additional remedy, the CITY may withdraw any previous stormwater related approval 
with respect to the property on which BMPs have been installed and/or implemented until such time as 
OWNER(S) repays to CITY its reasonable costs incurred in accordance with paragraph 5 above. 
 
8. If the OWNER(S) fails to pay the CITY for the above expenses after forty-five (45) days written notice, 
the OWNER(S) authorizes the CITY to collect said expenses from the OWNER(S) through appropriate 
legal action and the OWNER(S) shall be liable for the reasonable expenses of collection, court costs, and 
attorney fees. 
 
9. The OWNER(S) and the OWNER(S) heirs, administrators, executors, assigns, and any other successor 
in interest shall indemnify and hold harmless the CITY and its officers, agents and employees for any and 
all damages, accidents, casualties, occurrences, claims or attorney’s fees which might arise or be 
asserted, in whole or in part, against the CITY from the construction, presence, existence, or maintenance 
of the stormwater control facilities subject to this AGREEMENT.  In the event a claim is asserted against 
the CITY, its officers, agents or employees, the CITY shall notify OWNER(S) and the OWNER(S) shall 
defend at OWNER(S) expense any suit based on such claim. If any judgment or claims against the CITY, 
its officers, agents or employees, shall be allowed, the OWNER(S) shall pay all costs and expenses in 
connection therewith. The CITY will not indemnify, defend or hold harmless in any fashion the OWNER(S) 
from any claims arising from any failure, regardless of any language in any attachment or other document 
that the OWNER(S) may provide. 
 
10. The OWNER(S) shall not be able to transfer, assign or modify its responsibilities with respect to this 
agreement without the CITY’S written prior consent. Nothing herein shall be construed to prohibit a transfer 
by OWNER(S 
 
11. No waiver of any provision of this AGREEMENT shall affect the right of any party thereafter to enforce 
such provision or to exercise any right or remedy available to it in the event of any other default. 
 
12. The OWNER(S) shall record a plat showing and accurately defining the easements for stormwater 



control facilities. The plat must reference the Instrument Number where this AGREEMENT and its or 
attachments are recorded and contain a note that the OWNER(S) is responsible for maintaining the 
stormwater management facilities. 
 
13. The OWNER(S) shall record this AGREEMENT in the Office of the Recorder of Riverside County, 
California, at the expense of the OWNER(S) and shall constitute notice to all successors and assigns of the 
title to said Property of the obligation herein set forth, and also a lien in such amount as will fully reimburse 
the CITY, including interest as herein above set forth, subject to foreclosure in event of default in payment. 
 
14. It is the intent of the parties hereto that burdens and benefits herein undertaken shall constitute a 
covenant running with the land, and shall be binding upon the OWNER(S) and the OWNER(S) heirs, 
administrators, executors, assigns, and any other successors in interest and constitute a lien there against 
OWNER(S) shall provide such notice prior to such successor obtaining an interest in all or part of the 
Property.  Owner shall provide a copy of such notice to the CITY at the same time such notice is provided 
to the successor.  
 
15. Time is of the essence in the performance of this Agreement. 
 
16. Any notice to a party required or called for in this Agreement shall be served in person, or by deposit in 
the U.S. Mail, first class postage prepaid, to the address set forth below.  Notice(s) shall be deemed 
effective upon receipt, or seventy-two (72) hours after deposit in the U.S. Mail, whichever is earlier.  A party 
may change a notice address only by providing written notice thereof to the other party. 
 
IF TO CITY:   City of Lake Elsinore 

Engineering Division 
130 South Main Street 
Lake Elsinore, CA  92530 
 

 
IF TO OWNER(S):  Tige Watersports 

62 E 3450 N 
Spanish Fork, Utah 84660 

 
 
 
 

[SIGNATURES ON NEXT PAGE]



 
 
In WITNESS WHEREOF, the OWNER(S) has caused this agreement to be executed this _____ day of 
____________________, 20___. 

 
 
OWNER(S):  
 
SIGNED: _______________________________ 
 
BY: Kelley Thiessen, Managing Member 

 
FOR: Tige Watersports  

 

 
 
CITY OF LAKE ELSINORE 

 
BY:_____________________________________ 

Grant Yates, City Manager 
CITY OF LAKE ELSINORE 

 
ATTEST: 
 
 
 
______________________________  
Susan M. Domen, City Clerk 
CITY OF LAKE ELSINORE 
 
 
 
 
 
 

NOTARIES ON FOLLOWING PAGE 



EXHIBIT A 
 

LEGAL DESCRIPTION 



EXHIBIT B 
 

PLAT 



 
 
 
 
 



EXHIBIT C 
 

Long Term Maintenance Plan Instructions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 
 
 
 
 
 

EXHIBIT C 
 

STORMWATER STRUCTURAL BMP INSPECTION 
FORMS AND GUIDANCE  

(COMPONENT OF LONG-TERM MAINTENANCE PLAN) 
 
 

• CITY OF LAKE ELSINORE PROPRIETATY BMP 
INSPECTIONS AND MAINTENANCE CHECKLIST  

• CITY OF LAKE ELSINORE ANNUAL WATER QUALITY 
MANAGEMENT PLAN FACILITY CERTIFICATION 
FORM  
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Appendix 10:  Educational Materials 

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



















Parking/Storage Area Maintenance SC-43
Objectives

Cover

Contain

Educate

Reduce/Minimize

Product Substitution

Targeted Constituents

Sediment
Nutrients
Trash
Metals
Bacteria
Oil and Grease 
Organics

Description
Parking lots and storage areas can contribute a number of 
substances, such as trash, suspended solids, hydrocarbons, oil
and grease, and heavy metals that can enter receiving waters
through stormwater runoff or non-stormwater discharges.  The 
protocols in this fact sheet are intended to prevent or reduce the 
discharge of pollutants from parking/storage areas and include
using good housekeeping practices, following appropriate 
cleaning BMPs, and training employees.

Approach
The goal of this program is to ensure stormwater pollution 
prevention practices are considered when conducting activities
on or around parking areas and storage areas to reduce potential 
for pollutant discharge to receiving waters. Successful
implementation depends on effective training of employees on
applicable BMPs and general pollution prevention strategies and
objectives.

Pollution Prevention
Encourage alternative designs and maintenance strategies for
impervious parking lots. (See New Development and
Redevelopment BMP Handbook)

Keep accurate maintenance logs to evaluate BMP
implementation.

January 2003 California Stormwater BMP Handbook 1 of 4 
 Industrial and Commercial
 www.cabmphandbooks.com



SC-43 Parking/Storage Area Maintenance 

Suggested Protocols
General

Keep the parking and storage areas clean and orderly.  Remove debris in a timely fashion. 

Allow sheet runoff to flow into biofilters (vegetated strip and swale) and/or infiltration
devices.

Utilize sand filters or oleophilic collectors for oily waste in low quantities.

Arrange rooftop drains to prevent drainage directly onto paved surfaces.

Design lot to include semi-permeable hardscape.

Discharge soapy water remaining in mop or wash buckets to the sanitary sewer through a 
sink, toilet, clean-out, or wash area with drain. 

Controlling Litter
Post “No Littering” signs and enforce anti-litter laws.

Provide an adequate number of litter receptacles.

Clean out and cover litter receptacles frequently to prevent spillage.

Provide trash receptacles in parking lots to discourage litter. 

Routinely sweep, shovel, and dispose of litter in the trash.

Surface Cleaning 
Use dry cleaning methods (e.g., sweeping, vacuuming) to prevent the discharge of pollutants
into the stormwater conveyance system if possible.

Establish frequency of public parking lot sweeping based on usage and field observations of 
waste accumulation.

Sweep all parking lots at least once before the onset of the wet season.

Follow the procedures below if water is used to clean surfaces:

- Block the storm drain or contain runoff. 

- Collect and pump wash water to the sanitary sewer or discharge to a pervious surface. 
Do not allow wash water to enter storm drains.

- Dispose of parking lot sweeping debris and dirt at a landfill.

Follow the procedures below when cleaning heavy oily deposits:

- Clean oily spots with absorbent materials. 

- Use a screen or filter fabric over inlet, then wash surfaces.

2 of 4 California Stormwater BMP Handbook January 2003 
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Parking/Storage Area Maintenance SC-43

- Do not allow discharges to the storm drain.

- Vacuum/pump discharges to a tank or discharge to sanitary sewer.

- Appropriately dispose of spilled materials and absorbents.

Surface Repair 
Preheat, transfer or load hot bituminous material away from storm drain inlets.

Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from
contacting stormwater runoff.

Cover and seal nearby storm drain inlets where applicable (with waterproof material or
mesh) and manholes before applying seal coat, slurry seal, etc. Leave covers in place until
job is complete and all water from emulsified oil sealants has drained or evaporated.  Clean 
any debris from these covered manholes and drains for proper disposal.

Use only as much water as necessary for dust control, to avoid runoff.

Catch drips from paving equipment that is not in use with pans or absorbent material placed 
under the machines.  Dispose of collected material and absorbents properly.

Inspection
Have designated personnel conduct inspections of parking facilities and stormwater
conveyance systems associated with parking facilities on a regular basis.

Inspect cleaning equipment/sweepers for leaks on a regular basis.

Training
Provide regular training to field employees and/or contractors regarding cleaning of paved
areas and proper operation of equipment.

Train employees and contractors in proper techniques for spill containment and cleanup.

Spill Response and Prevention
Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date.

Place a stockpile of spill cleanup materials where it will be readily accessible or at a central
location.

Clean up fluid spills immediately with absorbent rags or material.

Dispose of spilled material and absorbents properly.

Other Considerations
Limitations related to sweeping activities at large parking facilities may include high equipment 
costs, the need for sweeper operator training, and the inability of current sweeper technology to
remove oil and grease.
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SC-43 Parking/Storage Area Maintenance 
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Requirements 
Costs
Cleaning/sweeping costs can be quite large.  Construction and maintenance of stormwater 
structural controls can be quite expensive as well. 

Maintenance 
Sweep parking lot regularly to minimize cleaning with water. 

Clean out oil/water/sand separators regularly, especially after heavy storms. 

Clean parking facilities regularly to prevent accumulated wastes and pollutants from being 
discharged into conveyance systems during rainy conditions. 

Supplemental Information 
Further Detail of the BMP 
Surface Repair 
Apply concrete, asphalt, and seal coat during dry weather to prevent contamination from 
contacting stormwater runoff.  Where applicable, cover and seal nearby storm drain inlets (with 
waterproof material or mesh) and manholes before applying seal coat, slurry seal, etc.  Leave 
covers in place until job is complete and all water from emulsified oil sealants has drained or 
evaporated.  Clean any debris from these covered manholes and drains for proper disposal.  
Only use only as much water as is necessary for dust control to avoid runoff. 

References and Resources 
California’s Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf

King County Storm Water Pollution Control Manual http://dnr.metrokc.gov/wlr/dss/spcm.htm

Pollution from Surface Cleaning Folder.  1996.  Bay Area Stormwater Management Agencies 
Association (BASMAA).  http://www.basmaa.org/

Oregon Association of Clean Water Agencies.  Oregon Municipal Stormwater Toolbox for 
Maintenance Practices.  June 1998. 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org

The Storm Water Managers Resource Center http://www.stormwatercenter.net/



Drainage System Maintenance SC-44
Objectives

Cover

Contain

Educate

Reduce/Minimize

Targeted Constituents

Sediment
Nutrients
Trash
Metals
Bacteria
Oil and Grease 
Organics

Description
As a consequence of its function, the stormwater conveyance 
system collects and transports urban runoff and stormwater that
may contain certain pollutants.  The protocols in this fact sheet 
are intended to reduce pollutants reaching receiving waters
through proper conveyance system operation and maintenance.

Approach
Pollution Prevention
Maintain catch basins, stormwater inlets, and other stormwater
conveyance structures on a regular basis to remove pollutants, 
reduce high pollutant concentrations during the first flush of 
storms, prevent clogging of the downstream conveyance system,
restore catch basins’ sediment trapping capacity, and ensure the 
system functions properly hydraulically to avoid flooding. 

Suggested Protocols
Catch Basins/Inlet Structures 

Staff should regularly inspect facilities to ensure compliance
with the following: 

- Immediate repair of any deterioration threatening
structural integrity. 

- Cleaning before the sump is 40% full.  Catch basins
should be cleaned as frequently as needed to meet this
standard.

- Stenciling of catch basins and inlets (see SC34 Waste
Handling and Disposal).
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SC-44 Drainage System Maintenance

Clean catch basins, storm drain inlets, and other conveyance structures before the wet
season to remove sediments and debris accumulated during the summer.

Conduct inspections more frequently during the wet season for problem areas where 
sediment or trash accumulates more often.  Clean and repair as needed.

Keep accurate logs of the number of catch basins cleaned.

Store wastes collected from cleaning activities of the drainage system in appropriate 
containers or temporary storage sites in a manner that prevents discharge to the storm
drain.

Dewater the wastes if necessary with outflow into the sanitary sewer if permitted.  Water
should be treated with an appropriate filtering device prior to discharge to the sanitary
sewer.  If discharge to the sanitary sewer is not allowed, water should be pumped or 
vacuumed to a tank and properly disposed.  Do not dewater near a storm drain or stream.

Storm Drain Conveyance System 
Locate reaches of storm drain with deposit problems and develop a flushing schedule that 
keeps the pipe clear of excessive buildup.

Collect and pump flushed effluent to the sanitary sewer for treatment whenever possible.

Pump Stations 
Clean all storm drain pump stations prior to the wet season to remove silt and trash.

Do not allow discharge to reach the storm drain system when cleaning a storm drain pump 
station or other facility. 

Conduct routine maintenance at each pump station. 

Inspect, clean, and repair as necessary all outlet structures prior to the wet season.

Open Channel 
Modify storm channel characteristics to improve channel hydraulics, increase pollutant 
removals, and enhance channel/creek aesthetic and habitat value.

Conduct channel modification/improvement in accordance with existing laws.  Any person,
government agency, or public utility proposing an activity that will change the natural
(emphasis added) state of any river, stream, or lake in California, must enter into a Steam or 
Lake Alteration Agreement with the Department of Fish and Game. The developer-applicant
should also contact local governments (city, county, special districts), other state agencies
(SWRCB, RWQCB, Department of Forestry, Department of Water Resources), and Federal
Corps of Engineers and USFWS.

Illicit Connections and Discharges
Look for evidence of illegal discharges or illicit connections during routine maintenance of
conveyance system and drainage structures:

- Is there evidence of spills such as paints, discoloring, etc?
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Drainage System Maintenance SC-44

- Are there any odors associated with the drainage system?

- Record locations of apparent illegal discharges/illicit connections?

- Track flows back to potential dischargers and conduct aboveground inspections. This
can be done through visual inspection of upgradient manholes or alternate techniques
including zinc chloride smoke testing, fluorometric dye testing, physical inspection
testing, or television camera inspection.

- Eliminate the discharge once the origin of flow is established. 

Stencil or demarcate storm drains, where applicable, to prevent illegal disposal of pollutants.
Storm drain inlets should have messages such as “Dump No Waste Drains to Stream”
stenciled next to them to warn against ignorant or intentional dumping of pollutants into the 
storm drainage system.

Refer to fact sheet SC-10 Non-Stormwater Discharges.

Illegal Dumping
Inspect and clean up hot spots and other storm drainage areas regularly where illegal
dumping and disposal occurs.

Establish a system for tracking incidents. The system should be designed to identify the
following:

- Illegal dumping hot spots 

- Types and quantities (in some cases) of wastes 

- Patterns in time of occurrence (time of day/night, month, or year)

- Mode of dumping (abandoned containers, “midnight dumping” from moving vehicles, 
direct dumping of materials, accidents/spills)

- Responsible parties 

Post “No Dumping” signs in problem areas with a phone number for reporting dumping and 
disposal.  Signs should also indicate fines and penalties for illegal dumping.

Refer to fact sheet SC-10 Non-Stormwater Discharges.

Training
Train crews in proper maintenance activities, including record keeping and disposal.

Allow only properly trained individuals to handle hazardous materials/wastes.

Have staff involved in detection and removal of illicit connections trained in the following:

- OSHA-required Health and Safety Training (29 CFR 1910.120) plus annual refresher
training (as needed).
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SC-44 Drainage System Maintenance

- OSHA Confined Space Entry training (Cal-OSHA Confined Space, Title 8 and Federal
OSHA 29 CFR 1910.146).

- Procedural training (field screening, sampling, smoke/dye testing, TV inspection).

Spill Response and Prevention
Investigate all reports of spills, leaks, and/or illegal dumping promptly.

Clean up all spills and leaks using “dry” methods (with absorbent materials and/or rags) or 
dig up, remove, and properly dispose of contaminated soil. 

Refer to fact sheet SC-11 Spill Prevention, Control, and Cleanup.

Other Considerations (Limitations and Regulations)
Clean-up activities may create a slight disturbance for local aquatic species.  Access to items
and material on private property may be limited.  Trade-offs may exist between channel
hydraulics and water quality/riparian habitat.  If storm channels or basins are recognized as
wetlands, many activities, including maintenance, may be subject to regulation and
permitting.

Storm drain flushing is most effective in small diameter pipes (36-inch diameter pipe or less,
depending on water supply and sediment collection capacity).  Other considerations
associated with storm drain flushing may include the availability of a water source, finding a 
downstream area to collect sediments, liquid/sediment disposal, and prohibition against 
disposal of flushed effluent to sanitary sewer in some areas.

Regulations may include adoption of substantial penalties for illegal dumping and disposal.

Local municipal codes may include sections prohibiting discharge of soil, debris, refuse, 
hazardous wastes, and other pollutants into the storm drain system.

Requirements
Costs

An aggressive catch basin cleaning program could require a significant capital and O&M
budget.

The elimination of illegal dumping is dependent on the availability, convenience, and cost of 
alternative means of disposal. The primary cost is for staff time.  Cost depends on how 
aggressively a program is implemented. Other cost considerations for an illegal dumping
program include: 

- Purchase and installation of signs. 

- Rental of vehicle(s) to haul illegally-disposed items and material to landfills.

- Rental of heavy equipment to remove larger items (e.g., car bodies) from channels.

- Purchase of landfill space to dispose of illegally-dumped items and material.
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Methods used for illicit connection detection (smoke testing, dye testing, visual inspection, 
and flow monitoring) can be costly and time-consuming.  Site-specific factors, such as the 
level of impervious area, the density and ages of buildings, and type of land use will
determine the level of investigation necessary.

Maintenance
Two-person teams may be required to clean catch basins with vactor trucks.

Teams of at least two people plus administrative personnel are required to identify illicit
discharges, depending on the complexity of the storm sewer system.

Arrangements must be made for proper disposal of collected wastes.

Technical staff are required to detect and investigate illegal dumping violations. 

Supplemental Information 
Further Detail of the BMP
Storm Drain Flushing
Flushing is a common maintenance activity used to improve pipe hydraulics and to remove 
pollutants in storm drainage systems.  Flushing may be designed to hydraulically convey
accumulated material to strategic locations, such as an open channel, another point where 
flushing will be initiated, or the sanitary sewer and the treatment facilities, thus preventing
resuspension and overflow of a portion of the solids during storm events.  Flushing prevents
“plug flow” discharges of concentrated pollutant loadings and sediments.  Deposits can hinder
the designed conveyance capacity of the storm drain system and potentially cause backwater
conditions in severe cases of clogging.

Storm drain flushing usually takes place along segments of pipe with grades that are too flat to 
maintain adequate velocity to keep particles in suspension.  An upstream manhole is selected to
place an inflatable device that temporarily plugs the pipe.  Further upstream, water is pumped
into the line to create a flushing wave.  When the upstream reach of pipe is sufficiently full to
cause a flushing wave, the inflated device is rapidly deflated with the assistance of a vacuum
pump, thereby releasing the backed up water and resulting in the cleaning of the storm drain
segment.

To further reduce impacts of stormwater pollution, a second inflatable device placed well
downstream may be used to recollect the water after the force of the flushing wave has 
dissipated. A pump may then be used to transfer the water and accumulated material to the
sanitary sewer for treatment.  In some cases, an interceptor structure may be more practical or
required to recollect the flushed waters.

It has been found that cleansing efficiency of periodic flush waves is dependent upon flush
volume, flush discharge rate, sewer slope, sewer length, sewer flow rate, sewer diameter, and 
population density.  As a rule of thumb, the length of line to be flushed should not exceed 700
feet.  At this maximum recommended length, the percent removal efficiency ranges between 65-
75% for organics and 55-65% for dry weather grit/inorganic material. The percent removal
efficiency drops rapidly beyond that.  Water is commonly supplied by a water truck, but fire 
hydrants can also supply water.  To make the best use of water, it is recommended that
reclaimed water be used or that fire hydrant line flushing coincide with storm sewer flushing. 
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