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A Brief Introduction 

This Project-Specific WQMP Template for the Santa Ana Region has been prepared to help guide you in 
documenting compliance for your project. Because this document has been designed to specifically 
document compliance, you will need to utilize the WQMP Guidance Document as your “how-to” manual 
to help guide you through this process. Both the Template and Guidance Document go hand-in-hand, and 
will help facilitate a well-prepared Project-Specific WQMP. Below is a flowchart for the layout of this 
Template that will provide the steps required to document compliance.  
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OWNER’S CERTIFICATION 
 
This Project-Specific Water Quality Management Plan (WQMP) has been prepared for MR. Larry Aguilera by 
SITETECH INC. for the AA FENCE WAREHOUSE project. 

 
This WQMP is intended to comply with the requirements of CITY OF BEAUMONT for ORDINANCE NO. 14.08 and 
per COUNTY OF RIVERSIDE for ORDINANCE NO. 754.2 which includes the requirement for the preparation and 
implementation of a Project-Specific WQMP.  

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

"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 
  
    
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.” 
 
 
  SEPTEMBER 18, 2025  
Preparer’s Signature      Date 
  
BERNHARD K. MAYER  PRESIDENT  
Preparer’s Printed Name       Preparer’s Title/Position  
 
 
  
Preparer’s Licensure:          
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Section A: Project and Site Information  

 

The project proposes to construct of a new building, cement concrete pavement, curbs, gutters and 
ornamental landscaping. Additional improvements will include striping for parking and a Bio-Retention 
Basin. A portion of the existing curb & gutter in the public right-of-way will need to be altered due to the 
proposal of (2) driveway approaches.  
 

This 1.20-acre development is Parcel 9, shown on Parcel Map No. 28348. The proposed site can be broken 
down one distinct drainage management area, DMA-1.  DMA-1 consists of the full disturbed area of the 
development and includes the Bio-Retention Basin that will be used to treat the stormwater runoff 
produced in DMA 1. Stormwater generated from DMA 1 will sheet flow southerly and concentrated via 
curbs and gutters where stormwater will be directed to flow through the Bio-Retention Basin before it 
outlets through a parkway drain onto Risco Circle. The underground storage tank is for 100-Year runoff 
mitigation only per the drainage study done for this project. There will be 2 sump pumps proposed, one 
to pump out the treated water from the Bio-Retention Basin underdrain and one to pump out the 
mitigated runoff from the storage tank. Both pumps will have outlet pipes cored through a concrete “u” 
channel and will outlet through the parkway drain onto Risco Circle. 

PROJECT INFORMATION 
Type of Project: Manufacturing 
Planning Area: I - Industrial 
Community Name: Beaumont 
Development Name: AA Fence Warehouse 
PROJECT LOCATION 
Latitude & Longitude (DMS):  33.68450°, -117.36706° 
Project Watershed and Sub-Watershed: Santa Ana River Watershed & San Jacinto River Subwatershed 
Gross Acres: 1.20 
APN(s): 417-220-009 

Map Book and Page No.: Thomas Guide, pg. no. 720, grid F3 

PROJECT CHARACTERISTICS 
Proposed or Potential Land Use(s)                                      Contracting & Building Material Storage, Construction Services 
Proposed or Potential SIC Code(s) 3446 
Area of Project Footprint (SF) 
Disturbed Area (SF) 

52,272 
52,272 

Total Area of proposed Impervious Surfaces within the Project Footprint (SF)/or Replacement 41,810 
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 Footprint (SF) 0 
Is the project located within any MSHCP Criteria Cell?  Y  N 
If so, identify the Cell number:       
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) C 
What is the Water Quality Design Storm Depth for the project? 0.82 

sarahseitz
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A.1 Maps and Site Plans 
When completing your Project-Specific WQMP, include a map of the local vicinity and existing site. In 
addition, include all grading, drainage, landscape/plant palette and other pertinent construction plans in 
Appendix 2. At a minimum, your WQMP Site Plan should include the following: 
 

 Drainage Management Areas 
 Proposed Structural BMPs 
 Drainage Path 
 Drainage Infrastructure, Inlets, Overflows 

 Source Control BMPs 
 Buildings, Roof Lines, Downspouts 
 Impervious Surfaces 
 Standard Labeling 
 BMP Locations (Lat/Long) 

Use your discretion on whether or not you may need to create multiple sheets or can appropriately 
accommodate these features on one or two sheets. Keep in mind that the Co-Permittee plan reviewer 
must be able to easily analyze your project utilizing this template and its associated site plans and maps.  

A.2 Identify Receiving Waters 
Using Table A.1 below, list in order of upstream to downstream, the receiving waters that the project site 
is tributary to. Continue to fill each row with the Receiving Water’s 303(d) listed impairments (if any), 
designated beneficial uses, and proximity, if any, to a RARE beneficial use. Include a map of the receiving 
waters in Appendix 1.  
Table A.1 Identification of Receiving Waters 

Receiving Waters EPA Approved 303(d) List 
Impairments 

Designated  
Beneficial Uses 

Proximity 
to RARE  
Beneficial 
Use 

San Timoteo Creek, 
Reach 3 

None 
GWR, REC1, REC2, 
WARM, WILD 

None 

San Timoteo Creek, 
Reach 2 

None 
GWR, REC1, REC2, 
WARM, WILD 

None 

San Timoteo Creek, 
Reach 1 

None 
GWR, REC1, REC2, 
WARM, WILD 

None 

San Ana River, Reach 5 None 
AGR, GWR, MUN, RARE, 
REC!, REC2, WARM, 
WILD 

None 

San Ana River, Reach 4 None 
GWR, REC1, REC2, 
WARM, WILD 

None 

San Ana River, Reach 3 None 
GWR, REC1, REC2, 
WARM, WILD 

None 

Prado Dam pH 
RARE, REC1, REC2, 
WARM, WILD 

None 

Santa Ana River, Reach 2 Indicator Bacteria 
AGR, GWR, RARE, 
REC1, REC2, WARM, 
WILD 

21.5± 
Miles 

Santa Ana River, Reach 1 None 
BIOL, REC1, WARM, 
REC2, WILD 

None 

Pacific Ocean None None None 
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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 (Dependent on Tenant)  Y  N 

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

Other (please list in the space below as required) 
City of Beaumont Grading Permit 

 Y  N 

Other (please list in the space below as required) 
City of Beaumont Building Permit 

 Y  N 

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

The 2010 Santa Ana MS4 Permit further requires that LID Retention BMPs (Infiltration Only or Harvest and 
Use) be used unless it can be shown that those BMPs are infeasible.  Therefore, it is important that your 
narrative identify and justify if there are any constraints that would prevent the use of those categories 
of LID BMPs.  Similarly, you should also note opportunities that exist which will be utilized during project 
design.  Upon completion of identifying Constraints and Opportunities, include these on your WQMP Site 
plan in Appendix 1. 

Consideration of “highest and best use” of the discharge should also be considered. For example, Lake 
Elsinore is evaporating faster than runoff from natural precipitation can recharge it. Requiring infiltration 
of 85% of runoff events for projects tributary to Lake Elsinore would only exacerbate current water quality 
problems associated with Pollutant concentration due to lake water evaporation. In cases where rainfall 
events have low potential to recharge Lake Elsinore (i.e. no hydraulic connection between groundwater 
to Lake Elsinore, or other factors), requiring infiltration of Urban Runoff from projects is 
counterproductive to the overall watershed goals. Project proponents, in these cases, would be allowed 
to discharge Urban Runoff, provided they used equally effective filtration-based BMPs. 
 

Site Optimization 

The following questions are based upon Section 3.2 of the WQMP Guidance Document. Review of the 
WQMP Guidance Document will help you determine how best to optimize your site and subsequently 
identify opportunities and/or constraints, and document compliance. 

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

The existing drainage patterns will be partially preserved. Existing stormwater runoff generally 
flows from the northeast to the southwest corner at average grades of 1% to 3%. The proposed 
drainage will continue to flow from the north to south, but the existing low point will be relocated 
to the southeast corner after grading is complete.  Runoff will discharge onto Risco Circle through 
a parkway drain. 

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

No. The lot is currently vacant with overgrown natural vegetation, this will be replaced with 80% 
impervious area and 20% proposed landscaping.  

 

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

No. Adding 41,810 sq. ft. of impervious surface to the site. The existing soils characteristics have 
poor infiltration so a Bio-Retention Basin is need for treatment BMPs. 

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

Yes. The drive aisles and parking stalls are designed to minimum width and length requirements. 
The proposed development will include 10,462 square feet of pervious area.  

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

Yes. Roof drains will directly discharge into adjacent landscaped areas around proposed building. 
Remaining runoff will sheet flow to curb & gutters that will direct stormwater into the Bio-
Retention Basin.  
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Section C: Delineate Drainage Management Areas 
(DMAs) 
Utilizing the procedure in Section 3.3 of the WQMP Guidance Document which discusses the methods of 
delineating and mapping your project site into individual DMAs, complete Table C.1 below to 
appropriately categorize the types of classification (e.g., Type A, Type B, etc.) per DMA for your project 
site. Upon completion of this table, this information will then be used to populate and tabulate the 
corresponding tables for their respective DMA classifications. 

Table C.1 DMA Classifications 
DMA Name or ID Surface Type(s)12 Area (Sq. Ft.) DMA Type 

D1 ROOF 17,819 D 

D2 CONCRETE 23,991 D 

D3 LANDSCAPING 10,462 D 
 

1Reference Table 2-1 in the WQMP Guidance Document to populate this column 
2If multi-surface provide back-up 
 

Table C.2 Type ‘A’, Self-Treating Areas 
DMA Name or ID Area (Sq. Ft.) Stabilization Type Irrigation Type (if any) 

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

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

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

DMA 

Name/ ID 
Post-project  
surface type 

Area 
(square 

feet) 

Storm 

Depth 
(inches) DMA Name / 

ID 

[C] from Table C.4 
= 

Required Retention Depth 
(inches) 

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

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

ሾ𝐷ሿ ൌ ሾ𝐵ሿ ൅
ሾ𝐵ሿ ∙ ሾ𝐶ሿ
ሾ𝐴ሿ

 

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

DMA Receiving Self-Retaining DMA 

DM
A 

N
am

e/
 ID
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Po
st
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ro
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 Im
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n 

Product 

DMA name /ID 

Area (square 
feet) Ratio 

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

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

D1 BMP-1 BIO-RETENTION BASIN 
D2 BMP-1 BIO-RETENTION BASIN 
D3 BMP-1 BIO-RETENTION BASIN 

 
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; proceed to section D.3  

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 Co-permittee to 
confirm present and past site characteristics that may affect the use of Infiltration BMPs. In addition, the 
Co-Permittee, at their discretion, may not require a geotechnical report for small projects as described in 
Chapter 2 of the WQMP Guidance Document. If a geotechnical report has been prepared, include it in 
Appendix 3. In addition, if a Phase I Environmental Site Assessment has been prepared, include it in 
Appendix 4. 

Is this project classified as a small project consistent with the requirements of Chapter 2 of the WQMP 
Guidance Document?  Y  N 

Infiltration Feasibility 

Table D.1 below is meant to provide a simple means of assessing which DMAs on your site support 
Infiltration BMPs and is discussed in the WQMP Guidance Document in Chapter 2.4.5. Check the 
appropriate box for each question and then list affected DMAs as applicable. If additional space is needed, 
add a row below the corresponding answer.  

Table D.1 Infiltration Feasibility 
Does the project site… YES NO 
…have any DMAs with a seasonal high groundwater mark shallower than 10 feet?  X 
          If Yes, list affected DMAs:   
…have any DMAs located within 100 feet of a water supply well?  X 
          If Yes, list affected DMAs:   
…have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater 
could have a negative impact? 

 X 

          If Yes, list affected DMAs:   
…have measured in-situ infiltration rates of less than 1.6 inches / hour? X  
          If Yes, list affected DMAs:  DMA-1   
…have significant cut and/or fill conditions that would preclude in-situ testing of infiltration rates at the final 
infiltration surface? 

 X 

          If Yes, list affected DMAs:   
…geotechnical report identify other site-specific factors that would preclude effective and safe infiltration?  X 
          Describe here:    

If you answered “Yes” to any of the questions above for any DMA, Infiltration BMPs should not be used 
for those DMAs and you should proceed to the assessment for Harvest and Use below. 
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D.2 Harvest and Use Assessment 
Please check what applies: 

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

☐Downstream water rights may be impacted by Harvest and Use as approved by the Regional 
Board (verify with the Copermittee).  

☐The Design Capture Volume will be addressed using Infiltration Only BMPs. In such a case, 
Harvest and Use BMPs are still encouraged, but it would not be required if the Design Capture 
Volume will be infiltrated or evapotranspired.  

If any of the above boxes have been checked, Harvest and Use BMPs need not be assessed for the site. If 
none 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: 10,390 

 Type of Landscaping (Conservation Design or Active Turf): CONSERVATION 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: 41,810 

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: 1.98 

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: 20,572 

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) 

20,0572 10,390 
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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 

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: 0.96 ACRES 

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

 Enter your TUTIA factor: 171 

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: 164 

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) 

164 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. 

NO 

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

 Average Daily Demand: N/A 

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

 Total Area of Impervious Surfaces: N/A 
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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-
4 in Chapter 2  to determine the minimum demand for non-potable uses per tributary 
impervious acre. 

 Enter the factor from Table 2-4: N/A 

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 gallons per day of non-potable use that would be required.  

 Minimum required use: N/A 

Step 5: Determine if harvesting stormwater runoff for other non-potable use is feasible for the project 
by comparing the projected average daily use (Step 1) to the minimum required non-potable 
use (Step 4). 

 

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

N/A N/A 
 

If Irrigation, Toilet and Other Use feasibility anticipated demands are less than the applicable minimum 
values, Harvest and Use BMPs are not required and you should proceed to utilize LID Bioretention and 
Biotreatment per Section 3.4.2 of the WQMP Guidance Document. 

 

D.3 Bioretention and Biotreatment Assessment 
Other LID Bioretention and Biotreatment BMPs as described in Chapter 2.4.7 of the WQMP Guidance 
Document are feasible on nearly all development sites with sufficient advance planning. 

Select one of the following: 

☒ LID Bioretention/Biotreatment BMPs will be used for some or all DMAs of the project as noted 
below in Section D.4 (note the requirements of Section 3.4.2 in the WQMP Guidance Document). 

☐ A site-specific analysis demonstrating the technical infeasibility of all LID BMPs has been 
performed and is included in Appendix 5. If you plan to submit an analysis demonstrating the 
technical infeasibility of LID BMPs, request a pre-submittal meeting with the Copermittee to 
discuss this option.  Proceed to Section E to document your alternative compliance measures. 
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D.4 Feasibility Assessment Summaries 
From the Infiltration, Harvest and Use, Bioretention and Biotreatment Sections above, complete Table D.2 
below to summarize which LID BMPs are technically feasible, and which are not, based upon the 
established hierarchy. 
 
Table D.2 LID Prioritization Summary Matrix 

DMA 
Name/ID 

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

   D1      
   D2      
   D3      

 

For those DMAs where LID BMPs are not feasible, provide a brief narrative below summarizing why they 
are not feasible, include your technical infeasibility criteria in Appendix 5, and proceed to Section E below 
to document Alternative Compliance measures for those DMAs. Recall that each proposed DMA must 
pass through the LID BMP hierarchy before alternative compliance measures may be considered. 
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D.5 LID BMP Sizing  
Each LID BMP must be designed to ensure that the Design Capture Volume will be addressed by the 
selected BMPs. First, calculate the Design Capture Volume for each LID BMP using the VBMP worksheet in 
Appendix F of the LID BMP Design Handbook. Second, design the LID BMP to meet the required VBMP using 
a method approved by the Copermittee. Utilize the worksheets found in the LID BMP Design Handbook 
or consult with your Copermittee to assist you in correctly sizing your LID BMPs. Complete Table D.3 below 
to document the Design Capture Volume and the Proposed Volume for each LID BMP. Provide the 
completed design procedure sheets for each LID BMP in Appendix 6. You may add additional rows to the 
table below as needed. 

 
Table D.3 DCV Calculations for LID BMPs 

DMA 
Type/ID 

DMA 
Area 
(square 
feet) 

Post-Project 
Surface 
Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA 
Areas x 
Runoff 
Factor 

Enter BMP Name / Identifier Here 

Underground Infiltration Chambers 
/ INF-1 

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

D1 17,819 Roofs 1.0 0.89 15,894.5 

Design 
Storm 
Depth 
(in) 

Design Capture 
Volume, VBMP 
(cubic feet) 

Proposed 
Volume 
on Plans 
(cubic 
feet) 

D2 23,991 Conc/Asph 1.0 0.89 21,000.0 

D3 10,462 Landscaping 0.1 0.11 1155.6 

                                    

                                    

 
AT = 
Σ[A]  
 
52,272 

 
Σ= [D]  
 
38,450.1 

[E]  
 
0.82 

ሾFሿ ൌ  
ሾDሿxሾEሿ 

12
 

 
2,627.4 

[G]  
 
4,537 

[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 

 
 
BMP1 – BIO-RETENTION BASIN SIZING – SEE NEXT PAGE 
  



Amended Soil Infil. Rate (in/hr) 5 Basin Footprint (ft2) 1269
Amended Soil Factor of Safety 2 Amended Soil Depth (ft) 3.00

Amended Soil Design Infil. Rate (in/hr) 2.5 Amended Soil Porosity 30%
Drawdown Time (hr) 48 Gravel Depth (ft) 4.50

Maximum Ponding Depth (ft) 0.5 Gravel Porosity 40%
Design Ponding Depth (ft) 0.5 Duration of Storm (hr) 3

=

=
=
= INPUT DATA
= CALCULATED DATA

* Treated Volume = Soil Footprint x 
[(Design Ponding Depth / 2) + (Soil 
Depth x Soil Porosity) + (Gravel Depth x 
Gravel Porosity) + (Duration of Storm x 
(Soil Design Infiltration Rate / 12))]

VBMP > VDCV ??? YES

AAA FENCE WAREHOUSE - BIORETENTION SYSTEM

Results

Total Biotreated Volume (ft3) 4537
Design Capture Volume (ft3) 2627



- 19 - 
 

Section E: Alternative Compliance (LID Waiver Program) 
LID BMPs are expected to be feasible on virtually all projects. Where LID BMPs have been demonstrated 
to be infeasible as documented in Section D, other Treatment Control BMPs must be used (subject to LID 
waiver approval by the Copermittee). Check one of the following Boxes: 

☒ LID Principles and LID BMPs have been incorporated into the site design to fully address all 
Drainage Management Areas. No alternative compliance measures are required for this project 
and thus this Section is not required to be completed. 

- Or    - 

☐ The following Drainage Management Areas are unable to be addressed using LID BMPs. A site-
specific analysis demonstrating technical infeasibility of LID BMPs has been approved by the Co-
Permittee and included in Appendix 5. Additionally, no downstream regional and/or sub-regional 
LID BMPs exist or are available for use by the project. The following alternative compliance 
measures on the following pages are being implemented to ensure that any pollutant loads 
expected to be discharged by not incorporating LID BMPs, are fully mitigated. 
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E.1 Identify Pollutants of Concern 
Utilizing Table A.1 from Section A above which noted your project’s receiving waters and their associated 
EPA approved 303(d) listed impairments, cross reference this information with that of your selected 
Priority Development Project Category in Table E.1 below. If the identified General Pollutant Categories 
are the same as those listed for your receiving waters, then these will be your Pollutants of Concern and 
the appropriate box or boxes will be checked on the last row.  The purpose of this is to document 
compliance and to help you appropriately plan for mitigating your Pollutants of Concern in lieu of 
implementing LID BMPs. 

 
Table E.1 Potential Pollutants by Land Use Type 

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

General Pollutant Categories 

Bacterial 
Indicators 

Metals Nutrients Pesticides 
Toxic 
Organic 
Compounds 

Sediments 
Trash & 
Debris 

Oil & 
Grease 

 Detached Residential 
Development  P N P P N P P P 

 Attached Residential 
Development  P N P P N P P P(2) 

 Commercial/Industrial 
Development P(3) P P(1) P(1) P(1) 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(1) P(1) P P 

 Retail Gasoline Outlets N P N N P N P P 

Project Priority Pollutant(s) 
of Concern 

        

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

(4) Specifically petroleum hydrocarbons 
(5) Specifically solvents 
(6) Bacterial indicators are routinely detected in pavement runoff  
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E.2 Stormwater Credits 
Projects that cannot implement LID BMPs but nevertheless implement smart growth principles are 
potentially eligible for Stormwater Credits. Utilize Table 3-8 within the WQMP Guidance Document to 
identify your Project Category and its associated Water Quality Credit. If not applicable, write N/A.  
 

Table E.2 Water Quality Credits 
Qualifying Project Categories Credit Percentage2 
            
            
            
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 E.3 Treatment Control BMP Sizing 

DMA 
Type/ID 

DMA 
Area 
(square 
feet) 

Post-
Project 
Surface 
Type 

Effective 
Impervious 
Fraction, If 

DMA 
Runoff 
Factor 

DMA Area 
x Runoff 
Factor 

 

Enter BMP Name / Identifier Here 

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

                                       

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] 
      

ሾFሿ ൌ  
ሾDሿxሾEሿ
ሾGሿ

 

      

[F] X (1-[H]) 
      [I]      

[B], [C] is obtained as described in Section 2.3.1 from the WQMP Guidance Document 
[E] is for Flow-Based Treatment Control BMPs [E] = .2, for Volume-Based Control Treatment BMPs, [E]  obtained from Exhibit A in the WQMP 
Guidance Document 
[G] is for Flow-Based Treatment Control BMPs [G] = 43,560, for Volume-Based Control Treatment BMPs, [G] = 12 
[H] is from the Total Credit Percentage as Calculated from Table E.2 above 
[I] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6 
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E.4 Treatment Control BMP Selection 
Treatment Control BMPs typically provide proprietary treatment mechanisms to treat potential pollutants 
in runoff, but do not sustain significant biological processes. Treatment Control BMPs must have a removal 
efficiency of a medium or high effectiveness as quantified below: 

 High: equal to or greater than 80% removal efficiency  
 Medium: between 40% and 80% removal efficiency 

Such removal efficiency documentation (e.g., studies, reports, etc.) as further discussed in Chapter 3.5.2 
of the WQMP Guidance Document, must be included in Appendix 6. In addition, ensure that proposed 
Treatment Control BMPs are properly identified on the WQMP Site Plan in Appendix 1. 

 
Table E.4 Treatment Control BMP Selection  

Selected Treatment 
Control BMP Name or ID1 

Priority Pollutant(s) of Concern to Mitigate2 Removal Efficiency 
Percentage3 

                  
1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may be listed 
more than once if they possess more than one qualifying pollutant removal efficiency. 
2 Cross Reference Table E.1 above to populate this column. 
3 As documented in a Co-Permittee Approved Study and provided in Appendix 6. 
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Section F: Hydromodification 
F.1 Hydrologic Conditions of Concern (HCOC) Analysis 
Once you have determined that the LID design is adequate to address water quality requirements, you 
will need to assess if the proposed LID Design may still create a HCOC. Review Chapters 2 and 3 (including 
Figure 3-7) of the WQMP Guidance Document to determine if your project must mitigate for 
Hydromodification impacts. If your project meets one of the following criteria which will be indicated by 
the check boxes below, you do not need to address Hydromodification at this time.  However, if the 
project does not qualify for Exemptions 1, 2 or 3, then additional measures must be added to the design 
to comply with HCOC criteria. This is discussed in further detail below in Section F.2. 

 

HCOC EXEMPTION 1: The Priority Development Project disturbs less than one acre. The Copermittee 
has the discretion to require a Project-Specific WQMP to address HCOCs on projects less than one 
acre on a case by case basis. The disturbed area calculation should include all disturbances associated 
with larger common plans of development. 

 

Does the project qualify for this HCOC Exemption?   Y  N 

If Yes, HCOC criteria do not apply. 

 

HCOC EXEMPTION 2: The volume and time of concentration1 of storm water runoff for the post-
development condition is not significantly different from the pre-development condition for a 2-year 
return frequency storm (a difference of 5% or less is considered insignificant) using one of the 
following methods to calculate: 

 Riverside County Hydrology Manual 

 Technical Release 55 (TR-55): Urban Hydrology for Small Watersheds (NRCS 1986), or 
derivatives thereof, such as the Santa Barbara Urban Hydrograph Method 

 Other methods acceptable to the Co-Permittee 
 

Does the project qualify for this HCOC Exemption?   Y  N 

If Yes, report results in Table F.1 below and provide your substantiated hydrologic analysis in 
Appendix 7. 

Table F.1 Hydrologic Conditions of Concern Summary 

 2 year – 24 hour 

Pre-condition Post-condition % Difference 

Time of 
Concentration 

                  

Volume (Cubic Feet)                   

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 Susceptibility Maps. 

 
Does the project qualify for this HCOC Exemption?   Y  N 

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

      

 

F.2 HCOC Mitigation 
If none of the above HCOC Exemption Criteria are applicable, HCOC criteria is considered mitigated if they 
meet one of the following conditions: 

a. Additional LID BMPS are implemented onsite or offsite to mitigate potential erosion or habitat 
impacts as a result of HCOCs. This can be conducted by an evaluation of site-specific conditions 
utilizing accepted professional methodologies published by entities such as the California 
Stormwater Quality Association (CASQA), the Southern California Coastal Water Research Project 
(SCCRWP), or other Co-Permittee approved methodologies for site-specific HCOC analysis. 
   

b. The project is developed consistent with an approved Watershed Action Plan that addresses 
HCOC in Receiving Waters. 
 

c. Mimicking the pre-development hydrograph with the post-development hydrograph, for a 2-year 
return frequency storm. Generally, the hydrologic conditions of concern are not significant, if the 
post-development hydrograph is no more than 10% greater than pre-development hydrograph. 
In cases where excess volume cannot be infiltrated or captured and reused, discharge from the 
site must be limited to a flow rate no greater than 110% of the pre-development 2-year peak flow.  

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

PRE-DEVELOPED RUNOFF VOLUME FROM A 2-YEAR STORM IS 0. THE RAINFALL INTENSITY (0.584 
IN/HR) IS LESS THAN THE INFILTRATION RATE (1.22 IN/HR) SO ALL OF THE 2-YEAR STORM WILL 
INFILTRATE INTO THE EXISTING CONDITION. THE DEVELOPED CONDITION PRODUCES 1,844 CUBIC 
FEET. THE PROPOSED BIO-RETENTION BASIN CAPACITY IS 4,537 CUBIC FEET. THE BASIN HOLDS THE 
ENTIRE 2-YEAR STORM – NO FURTHER HCOC MITIGATION REQUIRED. SEE THE HYDROGRAPH AND 
RELATED INFORMATION 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 MEP 
standard typically requires both types of BMPs.  In general, Operational BMPs cannot be substituted for a 
feasible and effective permanent BMP. Using the Pollutant Sources/Source Control Checklist in Appendix 
8, review the following procedure to specify Source Control BMPs for your site: 

1. Identify Pollutant Sources: Review Column 1 in the Pollutant Sources/Source Control Checklist. Check 
off the potential sources of Pollutants that apply to your site. 

2. Note Locations on Project-Specific WQMP Exhibit: Note the corresponding requirements listed in 
Column 2 of the Pollutant Sources/Source Control Checklist. Show the location of each Pollutant 
source and each permanent Source Control BMP in your Project-Specific WQMP Exhibit located in 
Appendix 1. 

3. Prepare a Table and Narrative: Check off the corresponding requirements listed in Column 3 in the 
Pollutant Sources/Source Control Checklist. In the left column of Table G.1 below, list each potential 
source of runoff Pollutants on your site (from those that you checked in the Pollutant Sources/Source 
Control Checklist). In the middle column, list the corresponding permanent, Structural Source Control 
BMPs (from Columns 2 and 3 of the Pollutant Sources/Source Control Checklist) used to prevent 
Pollutants from entering runoff. Add additional narrative in this column that explains any special 
features, materials or methods of construction that will be used to implement these permanent, 
Structural Source Control BMPs.  

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

 
Table G.1 Permanent and Operational Source Control Measures 

Potential Sources of 
Runoff pollutants Permanent Structural Source Control BMPs 

Operational Source Control BMPs 

Curb-Opening Basin 
Inlet 

Mark top of curb near bio-retention basin 
inlets with the words “Only Rain Down 

the Storm Drain” or similar. 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 
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materials so as to create a potential discharge 
to storm drains.” 

Need for Future 
Indoor & Structural 

Pest Control 

Note building design features that 
discourage entry of pests. 

Provide Integrated Pest Management (IPM) 
information to owners, lessees, and operators. 

Landscape / Outdoor 
Pesticide Use 

No native trees or significant vegetation 
exists on site. 

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”. 

Provide Integrated Pest Management 
information to new owners, lessees and 

operators. 

Refuse Areas 

Slope refuse area to drain and prevent 
surrounding runoff from entering refuse 

area. 

Signs to be posted on or near dumpsters 
with the words “Do not dump hazardous 

materials here”  

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 

Roofing, Gutters, & 
Trim 

Avoid roofing, gutters, and trim made of 
copper or other unprotected metals that 

may leach into runoff. 

None 

Plazas, Sidewalks, 
and Parking Lots 

None 

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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Sump Pump 

Captured and Treated DCV will be 
discharged with subdrains to the sump 

pump System. The sump pump will 
pump the treated DCV to the Parkway 
drain which will convey the DCV to 

Risco Circle. 

 

 

Inspect sump pump on a quarterly basis, once 
being before the rainy season (oct. 1st). Make 

sure pump is operational and maintain per 
installed pump’s manufacturers 

recommendations 

 

 

 

Oils & Greases Bio-Retention Basin 

Inspect semi‐annually at beginning and end of 
wet season to identify potential problems such 
as erosion of the slopes near around the basin. 
Remove accumulated trash/debris at the start 
and end of the wet season Inspect for standing 

water at the end of the wet season and by 
inspecting within 48 hours of significant rain 
events. Check for surface ponding. If ponding 
occurs, provide a fresh infiltration surface by 
excavating and replacing 2‐4 inches of soil. 

Sediment Bio-Retention Basin Inspect semi‐annually at beginning and end of 
wet season to identify potential problems such 
as erosion of the slopes near around the basin. 
Remove accumulated trash/debris at the start 
and end of the wet season Inspect for standing 

water at the end of the wet season and by 
inspecting within 48 hours of significant rain 
events. Check for surface ponding. If ponding 
occurs, provide a fresh infiltration surface by 
excavating and replacing 2‐4 inches of soil. 

Metals Bio-Retention Basin 

Bacteria & Viruses Bio-Retention Basin 

Nutrients Bio-Retention Basin 

Oxygen Demanding 
Substances Bio-Retention Basin 

Hydromodification 

Bio-Retention Basin holds the excess 
runoff produced when comparing the 

pre-developed condition to the developed 
condition. See drainage study in 

Appendix 7. 

Inspect semi‐annually at beginning and end of 
wet season to identify potential problems such 
as erosion of the slopes near around the basin. 
Remove accumulated trash/debris at the start 
and end of the wet season Inspect for standing 

water at the end of the wet season and by 
inspecting within 48 hours of significant rain 
events. Check for surface ponding. If ponding 
occurs, provide a fresh infiltration surface by 
excavating and replacing 2‐4 inches of soil 

 
 

 



- 28 - 
 

Section H: Construction Plan Checklist 
Populate Table H.1 below to assist the plan checker in an expeditious review of your project. The first two 
columns will contain information that was prepared in previous steps, while the last column will be 
populated with the corresponding plan sheets. This table is to be completed with the submittal of your 
final Project-Specific WQMP. 

Table H.1 Construction Plan Cross-reference 

BMP No. or 
ID 

BMP Identifier and 
Description 

Corresponding Plan Sheet(s) BMP Location (Lat/Long) 

BMP1 BIO-RETENTION 
BASIN CONCEPTUAL GRADING SHT. 2 33.925719 / -116.996360 

 

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:       

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

 Y  N 
 

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally, 
include all pertinent forms of educational materials for those personnel that will be maintaining the 
proposed BMPs within this Project-Specific WQMP in Appendix 10. 

 

O&M FUNDING INFORMATION TO BE PROVIDED ON FINAL WQMP
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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 

 



 

SoCal Professional 
Engineers, Inc. 

Serving all Southern California 

229 Cajon St., Ste.#2, Redlands, CA 92373    909.271.3135 
 

SoCal Professional Engineers, Inc.                                                                                                                                      W.O. NO.1652301.01 

 
December 7, 2023 
 
 
Mr. Larry Aguilera 
320 E. 3rd Street 
Beaumont, California 92223 
 
 
SUBJECT: ONSITE STORMWATER INFILTRATION SYSTEM INVESTIGATION 

Proposed Commercial Building 
Risco Circle, APN 417-220-009 1.2+ Acres 
Beaumont, Riverside County, California 

  Work Order No. 1652301.00 
 
 
Mr. Aguilera: 
 
In accordance with your authorization, we have conducted percolation testing for the infiltration 
system proposed for the subject property.  The purpose of our investigation was to provide infiltration 
rates for the proposed infiltration systems. 
 
Site Description 
 
Attached as Plate 1, the Infiltration Test Location Map utilized the 20-scale,” Site Plan” prepared 
by SiteTech, Inc. of Highland CA, showing the approximate location(s) of the infiltration tests on 
the site. The subject site is located south of 4th Street west of Risco Circle. in the City of Beaumont, 
Riverside County, California.  The geographical relationships of the site and surrounding area are 
depicted on our Site Location Map, Figure 1. 
 
At the time of our investigation, the site was vacant as shown on the Site Plan.  Vegetation on the 
subject site consisted of minor weeds. Topographically, the site consists of nearly level terrain 
with gradients of approximately 5 percent to the south toward the adjacent.  Overall relief on the 
subject site, is approximately 5-ft.  
  
 
 
Percolation/Infiltration Investigation 
 
Percolation/infiltration testing was conducted on October 18, 2023. Two tests were performed within 
the project area within the existing native soils.  The test locations are depicted on the Infiltration Test 
Location Map, Plate 1. Two separate shallow borings were excavated, and two percolation tests were 
performed at depths corresponding to the depth of the proposed infiltration system.  Additionally, an 
exploratory boring was advanced to a total depth explored of 15-ft below the ground surface. (bgs). 
 



Risco Circle, Beaumont 
December 8, 2023 
Page 2 
 

SoCal Professional Engineers, Inc.                                                                                                                                      W.O. NO.1652301.01 

The exploratory excavation indicates that the area of the proposed system is underlain by 
Quaternary Aged Older Surficial Deposits, (map symbol Qoa) (Dibblee Jr., 2003). This unit was 
overlain by undocumented fill and extended to the total depth explored of 15-ft bgs (B-1). 
 
Soils were visually classified according to the Unified Soil Classification System as silty Sand 
(Unified Soil Classification – SM) described as dark brown, fine to coarse grained, gravelly, 
slightly moist, and loose becoming denser with depth.  This unit extends to the maximum depth 
explored of 15 ft below the existing ground surface. 

Detailed descriptions of the onsite units are presented on our exploratory trench logs included in 
Appendix B. 
 

LABORATORY TESTING PROGRAM 
 
Sieve analysis testing was performed on a soil sample representative of the earth materials exposed 
in the near surface soils at depths of 0-5ft were 42-percent passing the #200 sieve.  The test results 
are included in Appendix C, Laboratory Test Results. 
 

GROUNDWATER 
 
Groundwater was not encountered within our exploratory boring/trench, which were advanced to a 
maximum depth of 15-ft bgs in area of the proposed building pads.  Historic high groundwater in the 
area is reported at a depth of +200ftbgs (U.S.G.S. Scientific Investigations Report 2006–5026), 
 

SUMMARY OF TEST PROCEDURES 
 
The testing procedure was performed in accordance with Riverside County Department of 
Environmental Health’s “Local Management Program for Onsite Wastewater Treatment Systems”, 
which became effective October 5, 2016, and the resulting perc rates were converted to infiltration 
rates utilizing the Porchet Method as outlined in the Riverside County Flood Control and Water 
Conservation District, “Design Handbook for Low Impact Development Best Management 
Practices” dated September 2011.  The percolation tests were performed at depths within the 
underlying soils corresponding to the proposed system. Procedures for normal soils were followed.  
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Conclusion 
 
Testing indicated infiltration rates at the proposed bottom of the systems within the native soils 
obtained consistent rates. The percolation rate was converted to infiltration rate utilizing the Porchet 
Method.  The rates provided do not include a safety factor.  The exploratory boring location and test 
locations are presented on our Test Location Map, Plate 1. 
 

PERCOLATION 
TEST NO. 

DEPTH 
 OF TEST 

INFILTRATION 
RATE (In/Hr) 

1 5-FT 1.55 
2 5-FT 1.22 
   
   
   

  
 

CLOSURE 
 
It should be noted that infiltration rates determined by testing are ultimate rates based on short-
duration field test results utilizing clear water.  Infiltration rates can be affected by silt build-up, debris, 
degree of soil saturation, and other factors.  An appropriate safety factor should be applied prior to 
use in design to account for subsoil inconsistencies, possible compaction related to site grading, and 
potential silting of the percolating soils.  The safety factor should also be determined with 
consideration to other factors in the system design, particularly storm water volume estimates and the 
safety factors associated with those design components.  
 

LIMITATIONS 
 
The tested rates are representative for the areas and soil types tested.  Should the systems be moved, 
or the exposed soil types are found to different within the proposed systems, the approved infiltration 
rates may not apply.  Our investigation was performed using the degree of care and skill ordinarily 
exercised, under similar circumstances, by reputable Geotechnical Engineers and Geologists 
practicing in this or similar localities.  No other warranty, expressed or implied, is made as to the 
conclusions and professional advice included in this report. 
 
The report is issued with the understanding that it is used only by the owner and it is the sole 
responsibility of the owner or their representative to ensure that the information and recommendations 
contained herein are brought to the attention of the  architect, engineer, and appropriate jurisdictional 
agency for the project and incorporated into the plans; and the necessary steps are taken to see that 
the contractor and subcontractors carry out such recommendations contained herein during 
construction and in the field. 
 
The samples taken and used for testing and the observations made are believed representative; 
however, soil and geologic conditions can vary significantly between test locations.  The evaluation 
or identification of the potential presence of hazardous or corrosive materials was not part of the scope 
of services provided by SoCal Professional Engineers, Inc., or its assigns. 
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The findings of this report are valid as of the present date.  However, changes in the condition of a 
property can occur with the passage of time, whether due to natural processes or the works of man on 
this or adjacent properties.  In addition, changes in applicable or appropriate standards may occur, 
whether they result from legislation or the broadening of knowledge.  Accordingly, the findings of 
this report may be invalidated wholly or partially by changes outside our control.  Therefore, this 
report is subject to review and revision as changed conditions are identified. The firm that performed 
the geotechnical investigation for this project should be retained to provide testing observation 
services during construction to maintain continuity of geotechnical interpretation and to check that 
the recommendations presented herein are implemented during construction of improvements. 
 
If another geotechnical firm is selected to perform the inspection services during construction 
operations, that firm should prepare a letter indicating their intent to assume the responsibilities of 
project geotechnical engineer of record.  Selection of another firm to perform any of the recommended 
activities or failure to retain the undersigned to perform the recommended activities wholly absolves 
SoCal Professional Engineers, Inc, the undersigned, and its assigns from any and all liability arising 
directly or indirectly from any aspects of this project. 
 
We appreciate the opportunity to be of service.  Limitations and conditions contained in reference 
documents are considered in full force and applicable.  If you have any questions, please do not 
hesitate to call our office. 
 
Respectfully Submitted, 
 

SoCal Professional Engineers, Inc. 
 
 
 
Khaled S. Farah 
Civil Engineer, RCE 83128 
 
 
ATTACHMENTS 
Plate 1 – Infiltration Test Location Map 
Appendix A –References 
Appendix B – Boring Log 
Appendix C- Laboratory Test Results 
Appendix D- Test Data Sheets & Porchet Conversion Results 
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LOGGED BY: JRH METHOD OF EXCAVATION: BACKHOE 10/17/2023
 EQUIPPED W/ 30-INCH BUCKET
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TRENCH LOG NO._1____                                                                                                                                                                                                                                                

DESCRIPTION
SOIL TEST

>  UNDOCUMENTED ARTIFICIAL FILL(Quf)

I  SILTY SAND (SM): DARK BROWN, FINE TO COARSE GRAINED,   

< MEDIUM DENSE,  SLIGHTLY MOIST

LOOSE IN UPPER 3FT

5  OLDER SURFICIAL SEDIMENTS(Qoa)

>  SILTY SAND (SM):  BROWN, FINE TO COARSE GRAINED,ABUNDANT   

I GRAVEL MINOR COBBLE, MEDIUM DENSE,  SLIGHTLY MOIST

I   BECOMING  COARSER WITH DEPTH

I  SEIVE

10 I
I

<

 

15

20 TOTAL DEPTH 15.0'

NO GROUNDWATER
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JOB NO: 1652301.01 LOG OF TRENCH FIGURE: B-1
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Laboratory Test Results 
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Test Data Sheet & Porchet Conversion Results 
 



Project: Job No.

Date: Presoak Date:
Date:

Use:

Time

5 GALLON PRESOAK/NORMAL

RISCO CIRCLE
1

40 inches

JRH

WO1652301.01
10/17/2023

SCSoil Classification:
Date Excavated:

10/18/2023

Test Hole No.
Depth of Hole:
Check for Sandy Soil Criteria Tested by

150 40.0 32.00 8 3.8

180 40.0 32.25 7.75 3.9

3.5

120

N/A

10/17/2023
Actual Percolation Tested by:

3.6

1

2

Date

7:41
8:11
8:11

Water Level

(Inches) Min/Inch)

2.3

3.2

0

0

60 40.0 30.50 9.5

90 40.0 31.33 8.67530

30

30

30

0

0

N/A

40.0 31.63

30

N/A

N/A

Leach Line Percolation Data Sheet

Sandy Soil Criteria Test

Soil Criteria

30 30 40.0 26.75 13.25

Diff. in Water 
Level (Inches)

Time Interval 
(Min)

Initial water level 
(Inches)

Final Water Level 
(Inches)

0

0

Trial No.

8:41
9:11
9:11
9:41
9:41

8.375

0:00

10:11
10:11
10:41
10:41

0:00

0:00

8:41

0

0

Percolation Rate

(Min) (Min) (Inches) (Inches)

Trial No. Time  Interval Time Initial Water Level Final Water Level



Project: Job No.

Date: Presoak Date:
Date:

Use:

0:00
0 N/A

0:00
0 N/A

0:00
0 N/A

10:45
0 N/A

4.6
10:15
10:15

30 180 40.0 33.75 6.25 4.8
10:45

9:45
30 150 40.0 33.50 6.5

4.0
9:15
9:15

30 120 40.0 33.13 6.875 4.4
9:45

8:45
30 90 40.0 32.50 7.5

8:15
30 60 40.0 31.25 8.75 3.4

8:45

7:45
30 30 40.0 28.75 11.25

(Min) (Min) (Inches) (Inches) (Inches) Min/Inch)

2.7
8:15

0

5 GALLON PRESOAK/NORMAL Soil Criteria

Trial No. Time Time Interval Initial Water Level Final Water Level

2 0

Water Level Percolation Rate

1 0 0

Actual Percolation Tested by: JRH 10/18/2023

Sandy Soil Criteria Test

Trial No. Date Time
Time Interval 

(Min)
Initial water level 

(Inches)
Final Water Level 

(Inches)
Diff. in Water 
Level (Inches)

Depth of Hole: 40 inches Soil Classification: SC
Check for Sandy Soil Criteria Tested by 10/17/2023

Leach Line Percolation Data Sheet
RISCO CIRCLE WO1652301.01

Test Hole No. 2 Date Excavated: 10/17/2023



DATE:
CASE:

THE CONVERSION EQUATION USED IS:

Hole Radius r= 8 inches

Time Interval dt= 30 minutes

Initial height of water during selected time interval H0= 40 inches

Final height of water during selected time interval Hf= 32.25 inches

Change in height of water during selected time interval dH= 7.75 inches

Average head of height over the selected time interval HAVG= 36.125 inches

Converted infiltration rate per test data IT= 1.55 inches/hour

COMMENTS

WO3812201.01 OAK GLEN ROAD GAS

SOCAL PROFESSIONAL ENGINEERS 10/17/2023
JRH RISCO CIRCLE

PERCOLATION TEST CONVERSION TO INFILTRATION RATE

IT(in/hr)= dt(min) x [r(in) + 2hAVG(in)]
dh(in) x 60(min/hr) x r(in)

REQUIRED ENTRY

CALCULATED ENTRY
Company Name:
Designed By:

PORCHET METHOD-CONVERSION OF PERCOLATION 
RATE TO INFILTRATION RATE

LEGEND
PERC TEST NO:

NO 1



DATE:
CASE:

THE CONVERSION EQUATION USED IS:

Hole Radius r= 8 inches

Time Interval dt= 30 minutes

Initial height of water during selected time interval H0= 40 inches

Final height of water during selected time interval Hf= 33.75 inches

Change in height of water during selected time interval dH= 6.25 inches

Average head of height over the selected time interval HAVG= 36.875 inches

Converted infiltration rate per test data IT= 1.22 inches/hour

COMMENTS

WO3812201.01 OAK GLEN ROAD GAS

SOCAL PROFESSIONAL ENGINEERS 10/17/2023
JRH RISCO CIRCLE

PERCOLATION TEST CONVERSION TO INFILTRATION RATE

IT(in/hr)= dt(min) x [r(in) + 2hAVG(in)]
dh(in) x 60(min/hr) x r(in)

REQUIRED ENTRY

CALCULATED ENTRY
Company Name:
Designed By:

PORCHET METHOD-CONVERSION OF PERCOLATION 
RATE TO INFILTRATION RATE

LEGEND
PERC TEST NO:

NO. 2
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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 

 



RIVERSIDE COUNTY FLOOD
CONTROL AND WATER

CONSERVATION DISTRICT

Isohyetal Map
for the 85th Percentile
24 hour Storm Event

July 2011

Rain Gage Locations

kwalton
Callout
PROJECT LOCATION



Date

D85= 0.82 inches

DMA 
Type/ID

DMA Area 
(square feet)

Post‐Project Surface 
Type

Effective 
Imperivous 
Fraction, If

DMA 
Runoff 
Factor

DMA Areas x 
Runoff Factor

Design 

Storm 

Depth (in) 

Design Capture 

Volume, VBMP 

(cubic feet)

Proposed 

Volume on 

Plans (cubic 

feet)

D1 17,819 Roofs 1 0.89 15894.5

D2 23,991 Concrete or Asphalt 1 0.89 21400

D3 10,462
Ornamental 

Landscaping 
0.1 0.11 1155.6

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

52272 38450.1 0.82 2627.4 2760

Notes: 

BMP Identification

Drainage Management Area Tabulation

Design Rainfall Depth

BMP NAME / ID INFILTRATION BASIN (BMP1)
Must match Name/ID used on BMP Design Calculation Sheet

Designed by BAM Case No 2022-0854
Company Project Number/Name AAA FENCE WAREHOUSE - 4TH & RISCO

Santa Ana Watershed - BMP Design Volume, VBMP
(Rev. 10-2011)

   Legend:
Required Entries    

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

Company Name SITETECH INC. 6/13/2024

Total

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

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



BMP ID
BMP-1

Company Name: Date: 6/13/2024
Designed by: County/City Case No.: 2022-0854

Enter the area tributary to this feature AT= 1.2 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 2,627 ft3

Depth of Soil Filter Media Layer dS = 3.0 ft

Top Width of Bioretention Facility, excluding curb wT = 22.0 ft

Total Effective Depth, dE

dE = 1.77 ft
     dE =  [(0.3) x dS + (0.4) x 1] + 0.5 dE = 1.80 ft

AM = 1,486 ft2

A= 1,665 ft2

Minimum Required Length of Bioretention Facility, L L = 67.5 ft

z = 4 :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 3 %

6" Check Dam Spacing 10 feet

Describe Vegetation: 
Notes: 

Legend:Bioretention Facility  - Design Procedure

SITETECH, INC
BAM

Design Volume

Calculated Cells

Natural Grasses

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)

  Riverside County Best Management Practice Design Handbook
       JUNE 2010 



Amended Soil Infil. Rate (in/hr) 5 Basin Footprint (ft2) 1269
Amended Soil Factor of Safety 2 Amended Soil Depth (ft) 3.00

Amended Soil Design Infil. Rate (in/hr) 2.5 Amended Soil Porosity 30%
Drawdown Time (hr) 48 Gravel Depth (ft) 1.00

Maximum Ponding Depth (ft) 0.5 Gravel Porosity 40%
Design Ponding Depth (ft) 0.5 Duration of Storm (hr) 3

=

=
=
= INPUT DATA
= CALCULATED DATA

* Treated Volume = Soil Footprint x 
[(Design Ponding Depth / 2) + (Soil 
Depth x Soil Porosity) + (Gravel Depth x 
Gravel Porosity) + (Duration of Storm x 
(Soil Design Infiltration Rate / 12))]

VBMP > VDCV ??? YES

AAA FENCE WAREHOUSE - BIORETENTION SYSTEM

Results

Total Biotreated Volume (ft3) 2760
Design Capture Volume (ft3) 2627
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3.5  Bioretention Facility 
 

 

Description 
Bioretention  Facilities  are  shallow,  vegetated  basins  underlain  by  an  engineered  soil  media. 
Healthy plant and biological activity in the root zone maintain and renew the macro‐pore space 
in  the  soil  and  maximize  plant  uptake  of  pollutants  and  runoff.  This  keeps  the  Best 
Management Practice  (BMP)  from becoming  clogged  and  allows more of  the  soil  column  to 
function as both a sponge (retaining water) and a highly effective and self‐maintaining biofilter. 
In  most  cases,  the  bottom  of  a  Bioretention  Facility  is  unlined,  which  also  provides  an 
opportunity for infiltration to the extent the underlying onsite soil can accommodate. When the 
infiltration  rate  of  the  underlying  soil  is  exceeded,  fully  biotreated  flows  are  discharged  via 
underdrains.  Bioretention  Facilities  therefore  will  inherently  achieve  the  maximum  feasible 
level  of  infiltration  and  evapotranspiration  and  achieve  the  minimum  feasible  (but  highly 
biotreated) discharge to the storm drain system. 
 

Siting Considerations 
These facilities work best when they are designed in a relatively level area. Unlike other BMPs, 
Bioretention Facilities can be used in smaller landscaped spaces on the site, such as: 

 Parking islands  
 Medians 
 Site entrances 

Landscaped  areas  on  the  site  (such  as  may  otherwise  be  required  through  minimum 
landscaping  ordinances),  can  often  be  designed  as  Bioretention  Facilities.  This  can  be 
accomplished by: 
 

 Depressing landscaped areas below adjacent impervious surfaces, rather than elevating 
those areas 

 Grading the site to direct runoff from those  impervious surfaces  into the Bioretention 
Facility, rather than away from the landscaping 

 Sizing  and  designing  the  depressed  landscaped  area  as  a  Bioretention  Facility  as 
described in this Fact Sheet 
 

Type of BMP  LID – Bioretention

Treatment Mechanisms  Infiltration, Evapotranspiration, Evaporation, Biofiltration 

Maximum Drainage Area  This BMP is intended to be integrated into a project’s landscaped area in a 
distributed manner. Typically, contributing drainage areas to Bioretention 
Facilities range from less than 1 acre to a maximum of around 10 acres. 

Other Names  Rain Garden, Bioretention Cell, Bioretention Basin, Biofiltration Basin, 
Landscaped Filter Basin, Porous Landscape Detention 
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Bioretention Facilities should however not be used downstream of areas where large amounts 
of  sediment  can  clog  the  system.  Placing  a  Bioretention  Facility  at  the  toe  of  a  steep  slope 
should also be avoided due to the potential for clogging the engineered soil media with erosion 
from the slope, as well as the potential for damaging the vegetation. 
  

Design and Sizing Criteria  
The recommended cross section necessary for a Bioretention Facility includes:  
 

 Vegetated area  
 18' minimum depth of engineered soil media   
 12' minimum gravel  layer depth with 6' perforated pipes  (added  flow control  features 

such as orifice plates may be required to mitigate for HCOC conditions) 

 
 
While  the  18‐inch  minimum  engineered  soil  media  depth  can  be  used  in  some  cases,  it  is 
recommended to use 24 inches or a preferred 36 inches to provide an adequate root zone for 
the  chosen plant palate.  Such a design also provides  for  improved  removal effectiveness  for 
nutrients.  The  recommended  ponding  depth  inside  of  a  Bioretention  Facility  is  6  inches; 
measured from the flat bottom surface to the top of the water surface as shown in Figure 1.  
 
Because this BMP is filled with an engineered soil media, pore space in the soil and gravel layer 
is assumed to provide storage volume. However, several considerations must be noted: 
 

 Surcharge storage above  the soil surface  (6  inches)  is  important  to assure  that design 
flows do not bypass the BMP when runoff exceeds the soil’s absorption rate.  

 In cases where the Bioretention Facility contains engineered soil media deeper than 36 
inches, the pore space within the engineered soil media can only be counted to the 36‐
inch depth.  

 A  maximum  of  30  percent  pore  space  can  be  used  for  the  soil  media  whereas  a 
maximum of 40 percent pore space can be use for the gravel layer. 

 

Figure 1: Standard Layout for a Bioretention Facility 
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Engineered Soil Media Requirements 
The engineered soil media shall be comprised of 85 percent mineral component and 15 percent 
organic component, by volume, drum mixed prior to placement. The mineral component shall 
be a Class A sandy  loam topsoil that meets the range specified  in Table 1 below. The organic 
component shall be nitrogen stabilized compost1, such that nitrogen does not  leach  from the 
media. 

Table 1: Mineral Component Range Requirements 
Percent Range  Component 

70‐80  Sand 
15‐20  Silt 
5‐10  Clay 

The trip ticket, or certificate of compliance, shall be made available to the  inspector to prove 
the engineered mix meets this specification. 
 
Vegetation Requirements  
Vegetative  cover  is  important  to minimize  erosion  and  ensure  that  treatment  occurs  in  the 
Bioretention  Facility.  The  area  should  be  designed  for  at  least  70  percent  mature  coverage 
throughout  the  Bioretention  Facility.  To  prevent  the  BMP  from  being  used  as  walkways, 
Bioretention  Facilities  shall  be  planted  with  a  combination  of  small  trees,  densely  planted 
shrubs, and natural grasses. Grasses shall be native or ornamental; preferably ones that do not 
need to be mowed. The application of fertilizers and pesticides should be minimal. To maintain 
oxygen  levels  for  the vegetation and promote biodegradation,  it  is  important  that vegetation 
not be  completely  submerged  for  any extended period of  time.  Therefore,  a maximum of 6 
inches of ponded water shall be used in the design to ensure that plants within the Bioretention 
Facility remain healthy.  
 
A 2 to 3‐inch layer of standard shredded aged hardwood mulch shall be placed as the top layer 
inside  the  Bioretention  Facility.  The  6‐inch  ponding  depth  shown  in  Figure  1  above  shall  be 
measured from the top surface of the 2 to 3‐inch mulch layer. 
 
Curb Cuts 
To allow water to flow  into the Bioretention Facility, 1‐foot‐wide (minimum) curb cuts should 
be placed approximately every 10 feet around the perimeter of the Bioretention Facility. Figure 
2 shows a curb cut  in a Bioretention Facility. Curb cut flow  lines must be at or above the VBMP 
water surface level.  
 

                                                 
1 For more information on compost, visit the US Composting Council website at: http://compostingcouncil.org/ 



BIORETENTION FACILITY BMP FACT SHEET 
 

Riverside County - Low Impact Development BMP Design Handbook  rev. 2/2012 

Page 4 

 
Figure 2: Curb Cut located in a Bioretention Facility 

 
To  reduce erosion, a gravel pad shall be placed 
at  each  inlet point  to  the Bioretention  Facility. 
The gravel should be 1‐  to 1.5‐inch diameter  in 
size.  The  gravel  should  overlap  the  curb  cut 
opening a minimum of 6  inches. The gravel pad 
inside  the  Bioretention  Facility  should  be  flush 
with  the  finished  surface  at  the  curb  cut  and 
extend to the bottom of the slope.  
 
In addition, place an apron of stone or concrete, 
a  foot  square  or  larger,  inside  each  inlet  to 
prevent  vegetation  from  growing  up  and 
blocking the inlet.  See Figure 3. 

 
 
Terracing the Landscaped Filter Basin 
It is recommended that Bioretention Facilities be level. In the event the facility site slopes and 
lacks proper design, water would fill the lowest point of the BMP and then discharge from the 
basin  without  being  treated.  To  ensure  that  the  water  will  be  held  within  the  Bioretention 
Facility on sloped sites, the BMP must be terraced with nonporous check dams to provide the 
required storage and treatment capacity.  
The terraced version of this BMP shall be used on non‐flat sites with no more than a 3 percent 
slope. The surcharge depth cannot exceed 0.5 feet, and side slopes shall not exceed 4:1. Table 2 
below shows the spacing of the check dams, and slopes shall be rounded up (i.e., 2.5 percent 
slope shall use 10' spacing for check dams). 
 

Table 2: Check Dam Spacing 
6” Check Dam Spacing 

Slope  Spacing 
1%  25' 

2%  15' 

3%  10' 

Figure 3: Apron located in a Bioretention Facility 
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Roof Runoff 
Roof downspouts may be directed  towards Bioretention Facilities. However,  the downspouts 
must discharge onto a concrete splash block to protect the Bioretention Facility from erosion. 
Retaining Walls 
It  is recommended that Retaining Wall Type 1A, per Caltrans Standard B3‐3 or equivalent, be 
constructed around the entire perimeter of the Bioretention Facility. This practice will protect 
the sides of  the Bioretention Facility  from collapsing during construction and maintenance or 
from high service loads adjacent to the BMP. Where such service loads would not exist adjacent 
to the BMP, an engineered alternative may be used if signed by a licensed civil engineer. 
 

Side Slope Requirements 
 

Bioretention Facilities Requiring Side Slopes 
The  design  should  assure  that  the  Bioretention  Facility  does  not  present  a  tripping  hazard. 
Bioretention Facilities proposed near pedestrian areas, such as areas parallel to parking spaces 
or along a walkway, must have a gentle slope to the bottom of the facility. Side slopes inside of 
a Bioretention Facility shall be 4:1. A typical cross section for the Bioretention Facility is shown 
in Figure 1. 
 

Bioretention Facilities Not Requiring Side Slopes 
Where cars park perpendicular  to  the Bioretention Facility, side slopes are not required. A 6‐
inch maximum drop may be used, and the Bioretention Facility must be planted with trees and 
shrubs to prevent pedestrian access. In this case, a curb is not placed around the Bioretention 
Facility,  
but wheel  stops  shall be used  to prevent vehicles  from entering  the Bioretention Facility, as 
shown in Figure 4. 

 
   

Figure 4: Bioretention Facility Layout without Side Slopes 
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Planter Boxes 
Bioretention Facilities can also be placed above ground as planter boxes. Planter boxes must 
have a minimum width of 2 feet, a maximum surcharge depth of 6  inches, and no side slopes 
are necessary. Planter boxes must be constructed so as to ensure that the top surface of the 
engineered  soil  media will  remain  level.  This  option  may  be  constructed  of  concrete,  brick, 
stone  or  other  stable  materials  that  will  not  warp  or  bend.  Chemically  treated  wood  or 
galvanized steel, which has the ability to contaminate stormwater, should not be used. Planter 
boxes must be  lined with an  impermeable  liner on all sides,  including the bottom. Due to the 
impermeable liner, the inside bottom of the planter box shall be designed and constructed with 
a cross fall, directing treated flows within the subdrain  layer toward the point where subdrain 
exits  the planter box, and subdrains shall be oriented with drain holes oriented down. These 
provisions will help avoid excessive stagnant water within the gravel underdrain  layer. Similar 
to  the  in‐ground  Bioretention  Facility  versions,  this  BMP  benefits  from  healthy  plants  and 
biological activity in the root zone. Planter boxes should be planted with appropriately selected 
vegetation. 

 
Figure 5: Planter Box 

Source: LA Team Effort 
Overflow 
An overflow  route  is needed  in  the Bioretention Facility design  to bypass  stored  runoff  from 
storm events larger than VBMP or in the event of facility or subdrain clogging. Overflow systems 
must connect to an acceptable discharge point, such as a downstream conveyance system as 
shown in Figure 1 and Figure 4. The inlet to the overflow structure shall be elevated inside the 
Bioretention Facility to be flush with the ponding surface for the design capture volume (VBMP) 
as  shown  in  Figure  4.  This  will  allow  the  design  capture  volume  to  be  fully  treated  by  the 
Bioretention Facility, and for  larger events to safely be conveyed to downstream systems. The 
overflow inlet shall not be located in the entrance of a Bioretention Facility, as shown in Figure 
6.  
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Underdrain Gravel and Pipes 
An underdrain gravel layer and pipes shall be provided in accordance with Appendix B – 
Underdrains. 
 

 
Figure 6: Incorrect Placement of an Overflow Inlet. 

 

 

Inspection and Maintenance Schedule 
The Bioretention Facility area  shall be  inspected  for erosion, dead vegetation,  soggy  soils, or 
standing  water.  The  use  of  fertilizers  and  pesticides  on  the  plants  inside  the  Bioretention 
Facility should be minimized. 
 

Schedule  Activity 

Ongoing 

 Keep adjacent landscape areas maintained. Remove clippings from 
landscape maintenance activities. 

 Remove trash and debris 
 Replace damaged grass and/or plants 
 Replace surface mulch layer as needed to maintain a 2‐3 inch soil 

cover. 
After storm events   Inspect areas for ponding 

Annually   Inspect/clean inlets and outlets 
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Bioretention Facility Design Procedure 
 
1) Enter the area tributary, AT, to the Bioretention Facility.  

 
2) Enter the Design Volume, VBMP, determined from Section 2.1 of this Handbook. 

 
3) Select the type of design used. There are two types of Bioretention Facility designs: the 

standard design used  for most project sites that  include side slopes, and the modified 
design  used  when  the  BMP  is  located  perpendicular  to  the  parking  spaces  or  with 
planter boxes that do not use side slopes.  
 

4) Enter  the  depth  of  the  engineered  soil  media,  dS.  The  minimum  depth  for  the 
engineered soil media can be 18' in limited cases, but it is recommended to use 24' or a 
preferred 36' to provide an adequate root zone for the chosen plant palette. Engineered 
soil media deeper than 36' will only get credit for the pore space in the first 36'. 
 

5) Enter the top width of the Bioretention Facility. 
 

6) Calculate  the  total effective depth, dE, within  the Bioretention  Facility. The maximum 
allowable pore space of the soil media is 30% while the maximum allowable pore space 
for the gravel layer is 40%.  Gravel layer deeper than 12' will only get credit for the pore 
space in the first 12'. 

 
a. For the design with side slopes the following equation shall be used to determine 

the total effective depth. Where, dP is the depth of ponding within the basin. 

d୉ሺftሻ ൌ
0.3 ൈ ቂ൫w୘ሺftሻ ൈ dୗሺftሻ൯ ൅ 4൫d୔ሺftሻ൯

ଶ
ቃ ൅ 0.4	 ൈ 	1ሺftሻ ൅ d୔ሺftሻൣ4d୔ሺftሻ ൅ ൫w୘ሺftሻ െ 8d୔ሺftሻ൯൧

w୘ሺftሻ
 

This above equation can be simplified  if the maximum ponding depth of 0.5’  is 
used. The equation below  is used on  the worksheet  to  find  the minimum area 
required for the Bioretention Facility: 

d୉ሺftሻ ൌ ሺ0.3 ൈ dୗሺftሻ ൅ 	0.4	x	1ሺftሻሻ െ ቆ
0.7	ሺftଶሻ

w୘ሺftሻ
ቇ ൅ 0.5ሺftሻ 
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b. For  the  design  without  side  slopes  the  following  equation  shall  be  used  to 

determine the total effective depth: 
d୉ሺftሻ ൌ d୔ሺftሻ ൅ ሾሺ0.3ሻ ൈ dୗሺftሻ ൅	ሺ0.4ሻ 	ൈ 1ሺftሻሿ 

 
The equation below, using  the maximum ponding depth of 0.5',  is used on  the 
worksheet to find the minimum area required for the Bioretention Facility: 

 
d୉ሺftሻ ൌ 0.5	ሺftሻ ൅ ሾሺ0.3ሻ ൈ dୗሺftሻ ൅	ሺ0.4ሻ 	ൈ 1ሺftሻሿ 

 
7) Calculate the minimum surface area, AM, required for the Bioretention Facility. This does 

not include the curb surrounding the Bioretention Facility or side slopes. 
 

A୑ሺftଶሻ ൌ
V୆୑୔ሺftଷሻ
d୉	ሺftሻ

 

 
8) Enter the proposed surface area.   This area shall not be  less than the minimum required 

surface area. 
 

9) Verify  that  side  slopes  are  no  steeper  than  4:1  in  the  standard  design,  and  are  not 
required in the modified design. 
 

10) Provide  the  diameter,  minimum  6  inches,  of  the  perforated  underdrain  used  in  the 
Bioretention  Facility.  See  Appendix  B  for  specific  information  regarding  perforated 
pipes. 

 
11) Provide  the  slope of  the  site  around  the Bioretention  Facility,  if used.  The maximum 

slope is 3 percent for a standard design.  
 
12) Provide the check dam spacing, if the site around the Bioretention Facility is sloped.  

 
13) Describe the vegetation used within the Bioretention Facility. 
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Appendix 7:  Hydromodification 
Supporting Detail Relating to Hydrologic Conditions of Concern 

HYDROGRAPH AND RELATED MATERIALS



Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3D® by Autodesk, Inc. v2020.4 Thursday, 07 / 18 / 2024

Hyd. No. 1

2-YEAR/1-HOUR PROPOSED CONDITION

Hydrograph type =  Rational Peak discharge =  2.794 cfs
Storm frequency =  2 yrs Time to peak =  11 min
Time interval =  1 min Hyd. volume =  1,844 cuft
Drainage area =  1.200 ac Runoff coeff. =  0.524
Intensity =  4.443 in/hr Tc by User =  11.00 min
IDF Curve =  SampleFHA.idf Asc/Rec limb fact =  1/1
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INTRODUCTION  
The purpose of this study is to determine the rate of storm water runoff which will flow 
through the property during a 100-Year, 10-Year & 2-Year storm event and determine any 
mitigations which are necessary to protect the proposed development during the storm 
event. This study shows how the runoff will flow through the existing and proposed site. 
 

 
EXISTING WATERSHED DESCRIPTION  
In its existing condition the runoff from the 1.2 acre vacant site sheet flows from the 
northeast corner to the southwest corner and outlets onto the adjacent property to the 
west. The north and east sides of the project have existing curb and gutter, the existing 
grade west of the property sheet flows westerly and the south property flows south. With 
these existing conditions there will not be any off-site run-on. The site is 0% impervious. 
The properties to the north east and south are industrial/manufacturing facilities, the 
property to the west is vacant. The project is located within FEMA flood zone “X” (area of 
minimal flood hazard per FEMA FIRM map no. 06065C0811G, dated 8/28/08. Existing 
cover for site is “Grass, Annual or Perennial” with a Soil type of “C” giving the existing 
condition a CN of 86. (See Appx. 6 for Runoff Index Numbers) 
 

 
PROPOSED WATERSHED DESCRIPTION  
The proposed runoff condition accounts for a new parking lot, building, walkways, 
landscaping and a Bio-Retention Basin. These improvements make the site 80.1% 
impervious. Runoff from the proposed development will be conveyed to curb & gutters, v-
gutters and drainage swales. Runoff from the site will be conveyed southerly via v-gutters 
and curb & gutters to the Bio-Retention Basin. The Bio-Retention Basin is for WQMP 
treatment only. The bio-retention basin is sized to hold the entire 2-year storm for 
hydrodification and peak-runoff mitigation.  Overflow from Bio-Retention Basin will 
overflow out a concrete “U” channel which will convey the runoff to a parkway drain which 
outlets onto Risco Circle. The Bio-Retention basin has 12” of freeboard which aligns with 
the top of the concrete “U” channel. There will not be any off-site run-on when developed 
nor will there be any runoff discharged onto adjacent properties. All site runoff will be 
conveyed to Risco Circle. The 100-year/24-hour storm runoff mitigation will be conveyed 
to a catch basin before the outlet onto Risco Circle. The catch basin and 12” HDPE storm 
drain will convey the runoff to underground storage tanks (81,000 gal.) which will hold the 
required 100-year/24-hour storm mitigation. Risco Circle is a fully improved street 
designed to service industrial properties – there will not be any downstream impacts as a 
result of this development. There will be 2 sump pumps proposed, one to pump out the 
treated water from the Bio-Retention Basin underdrain and one to pump out the mitigated 
runoff from the storage tank. Both pumps will have outlet pipes cored through a concrete 
“u” channel and will outlet through the parkway drain onto Risco Circle. Proposed cover 
for site is “Urban Cover – Residential or Commercial Landscaping” with a Soil type of “C” 
giving the propose condition a CN of 69. (See Appx. 6 for Runoff Index Numbers) 
  

 
 
 



 
METHODOLOGY - Rational Method 
The following scenario was modeled:  Existing & Developed Condition, 2 year, 10 year & 
100 year storm  
 

Rational Method computations were performed using Advanced Engineering Software 
(aes) 2016, ver. 23.0, based on the Riverside County Hydrology Manual. Rainfall depth 
was derived from the Riverside County Flood Control & Water Conservation District 
Hydrology Manual’s Slope of Intensity Duration Curve (plate D-4.6) and precipitation 
frequency Atlas, NOAA Atlas 14. The hydrologic soils group for this project is Group C 
which was derived from the USDA NRCS custom soils report - Printouts of the rational 
method calculations, as well as applicable plates from the Manual, are included in this 
report in Appx. 6.  
 

Hydrographs 
CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0 was used to calculate the Riverside 
County Synthetic Unit Hydrology Method (RCFC & WCD Manual date - April 1978).  
(Results and values used to calculate the Synthetic Unity Hydrograph can be found in 
Appx. 1.) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



CONCLUSIONS  

This drainage study and the calculations presented herein demonstrate the following:  
TOTAL RUNOFF EXISTING CONDITION              =      4.00 CFS (Q100) 

(SEE APPX. 3)           =      2.24 CFS (Q10) 

             =      1.00 CFS (Q2) 

TOTAL RUNOFF PROPOSED CONDITION           =      4.62 CFS (Q100) 

(SEE APPX. 3)           =      2.77 CFS (Q10) 

             =      1.44 CFS (Q2) 

100-YEAR / 24-HOUR VOLUME MITIGATION 

TOTAL VOLUME EXISTING CONDITION         =      20,848.7 CU. FT. (V100) 
(SEE APPX. 1) 

TOTAL VOLUME PROPOSED CONDITION      =      22,634.0 CU. FT. (V100) 
(SEE APPX. 1)    

DIFFERENCE IN RUNOFF VOLUME = 1,785.3 CU. FT.  

1 CU. FT. = 7.4805 GAL    1,785.3 X 7.4805 = 13,355 GAL. 

STORAGE PROVIDED FOR VOLUME MITIGATION = 15,000 GAL. (2005 CU. FT.) 
(SEE TANK DETAIL APPX. 4 AND TANK AND MAINTENANCE APPX. 6) 

BASIN RUNOFF CAPACITY 

AT FULL WQMP TREATMENT CAPACITY THE BIORETENTION BASIN WILL BE 
ABLE TO CONVEY THE 100-YEAR/1-HOUR STORM TO THE OUTLET STRUCTURE. 
(SEE BASIN CROSS SECTIONS IN APPX. 4 AND HYDRAULIC CALCULATIONS IN 
APPX 5.) 

 

WQMP MITIGATION (FOR REFERENCE ONLY) 

REQUIRED VOLUME FOR WQMP TREATMENT = 2,627 CU. FT. 
REQUIRED VOLUME FOR HYDROMODIFICATION = 1,844 CU. FT. 
BIO-FILTRATION BASIN SIZE = 4,537 CU. FT.  
(SEE BASIN SIZING IN APPX. 5) 
 
BASIN HOLDS REQUIRED WQMP TREATMENT VOLUME AND ENTIRE 2-YEAR 
STORM. THIS MITIGATES HYDROMODIFICATION AND PEAK RUNOFF. 
(SEE WQMP REPORT FOR MORE INFORMATION) 



DRAWDOWN CALCULATIONS 
 
BIO-FILTRATION BASIN SIZE = 4,537 CU. FT.  
 
  1 CU. FT. = 7.4805 GAL    4,537 X 7.4805 = 33,939 GAL. 
 
TOTAL STORAGE TANK SIZE = 15,000 GAL. 
 
 
ZOELLER FLOW-MATE SERIES MODEL 137 SUMP PUMP RATE = 75 GAL. / MINUTE 
(SEE APPX. 4 FOR PUMP SPECS.) 
(SEE APPX. 6 FOR PUMP MAINTENANCE) 
 
BASIN = 33,939 GAL. / (75 GAL. / MIN.) = 453 MIN. = 7.55 HOURS < 24 HOURS = OK 

 
TANK = 15,000 GAL. / (75 GAL. / MIN.) = 200 MIN. = 3.33 HOURS < 24 HOURS = OK 
 
 

RIP-RAP CALCULATIONS 
 

 

 
The variables in the riprap sizing equation are (units shown in SI, but our 
calculation allows a variety of units): 
C = Isbash constant. Per references below, C=0.86 for highly turbulent 
conditions or C=1.2 for low turbulence. 
D = Median diameter of spherical stone or rock. Also known as D50 (m). 
g = Acceleration due to gravity, 9.8066 m/s2 (32.17 ft/ s2) 
S = Specific gravity of stone or rock. Typically varies from 2.56 to 2.92 
depending on the rock material. A commonly used value is 2.65. 
V = Water velocity approaching the riprap (m/s). 

C=0.86 

g=32.17 

V=3.14 

S=2.65 

 D =              3.142              _  =  0.125 FT  =  1.5 INCH MIN. DIAMETER ROCK 
                2(32.17)0.862(2.65-1) 
                                                                     USING 8” MIN. DIAMETER ROCK = OK 



APPENDIX 1 – HYDROGRAPHS 

 EXISTING 100Y/24HR HYDROGRAPH 
 PROPOSED 100Y/24HR HYDROGRAPH 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0 
   Study date  09/16/25 File: PENCE24100.out 
 
 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 4042 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 SITETECH 
 PENCE 
 EXISTING CONDITION 
 100-YEAR 
 -------------------------------------------------------------------- 
 Drainage Area =       1.20(Ac.)  =      0.002 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment = 1.20(Ac.) = 0.002 Sq. Mi. 
 Length along longest watercourse =     327.00(Ft.) 
 Length along longest watercourse measured to centroid =     163.50(Ft.) 
 Length along longest watercourse =      0.062 Mi. 
 Length along longest watercourse measured to centroid =      0.031 Mi. 
 Difference in elevation =       8.00(Ft.) 
 Slope along watercourse =    129.1743 Ft./Mi. 
 Average Manning's 'N' = 0.035 
 Lag time =    0.031 Hr. 
 Lag time =     1.86 Min. 
 25% of lag time =     0.46 Min. 
 40% of lag time =     0.74 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         1.20         2.65          3.18 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         1.20         6.42          7.70 



 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    2.650(In) 
 Area Averaged 100-Year Rainfall =    6.420(In) 
 
 Point rain (area averaged) =    6.420(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    6.420(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
      1.200           86.00         0.000 
  Total Area Entered =      1.20(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 86.0  94.4      0.073     0.000        0.073       1.000      0.073 
                                                          Sum (F) =   0.073 
 Area averaged mean soil loss (F) (In/Hr) =  0.073 
 Minimum soil loss rate ((In/Hr)) =  0.036 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.900 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        269.277         53.291              0.644 
     2   0.167        538.555         38.887              0.470 
     3   0.250        807.832          7.822              0.095 
                               Sum = 100.000   Sum=       1.209 
----------------------------------------------------------------------- 
 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.051         0.129     0.046         0.01 
   2   0.17     0.07      0.051         0.129     0.046         0.01 
   3   0.25     0.07      0.051         0.128     0.046         0.01 
   4   0.33     0.10      0.077         0.128     0.069         0.01 
   5   0.42     0.10      0.077         0.127     0.069         0.01 
   6   0.50     0.10      0.077         0.127     0.069         0.01 
   7   0.58     0.10      0.077         0.126     0.069         0.01 
   8   0.67     0.10      0.077         0.126     0.069         0.01 
   9   0.75     0.10      0.077         0.125     0.069         0.01 
  10   0.83     0.13      0.103         0.125     0.092         0.01 
  11   0.92     0.13      0.103         0.124     0.092         0.01 
  12   1.00     0.13      0.103         0.124     0.092         0.01 
  13   1.08     0.10      0.077         0.123     0.069         0.01 
  14   1.17     0.10      0.077         0.123     0.069         0.01 
  15   1.25     0.10      0.077         0.122     0.069         0.01 



  16   1.33     0.10      0.077         0.122     0.069         0.01 
  17   1.42     0.10      0.077         0.121     0.069         0.01 
  18   1.50     0.10      0.077         0.121     0.069         0.01 
  19   1.58     0.10      0.077         0.120     0.069         0.01 
  20   1.67     0.10      0.077         0.120     0.069         0.01 
  21   1.75     0.10      0.077         0.119     0.069         0.01 
  22   1.83     0.13      0.103         0.119     0.092         0.01 
  23   1.92     0.13      0.103         0.118     0.092         0.01 
  24   2.00     0.13      0.103         0.118     0.092         0.01 
  25   2.08     0.13      0.103         0.117     0.092         0.01 
  26   2.17     0.13      0.103         0.117     0.092         0.01 
  27   2.25     0.13      0.103         0.116     0.092         0.01 
  28   2.33     0.13      0.103         0.116     0.092         0.01 
  29   2.42     0.13      0.103         0.115     0.092         0.01 
  30   2.50     0.13      0.103         0.115     0.092         0.01 
  31   2.58     0.17      0.128         0.115      ---          0.01 
  32   2.67     0.17      0.128         0.114      ---          0.01 
  33   2.75     0.17      0.128         0.114      ---          0.01 
  34   2.83     0.17      0.128         0.113      ---          0.02 
  35   2.92     0.17      0.128         0.113      ---          0.02 
  36   3.00     0.17      0.128         0.112      ---          0.02 
  37   3.08     0.17      0.128         0.112      ---          0.02 
  38   3.17     0.17      0.128         0.111      ---          0.02 
  39   3.25     0.17      0.128         0.111      ---          0.02 
  40   3.33     0.17      0.128         0.110      ---          0.02 
  41   3.42     0.17      0.128         0.110      ---          0.02 
  42   3.50     0.17      0.128         0.109      ---          0.02 
  43   3.58     0.17      0.128         0.109      ---          0.02 
  44   3.67     0.17      0.128         0.108      ---          0.02 
  45   3.75     0.17      0.128         0.108      ---          0.02 
  46   3.83     0.20      0.154         0.108      ---          0.05 
  47   3.92     0.20      0.154         0.107      ---          0.05 
  48   4.00     0.20      0.154         0.107      ---          0.05 
  49   4.08     0.20      0.154         0.106      ---          0.05 
  50   4.17     0.20      0.154         0.106      ---          0.05 
  51   4.25     0.20      0.154         0.105      ---          0.05 
  52   4.33     0.23      0.180         0.105      ---          0.07 
  53   4.42     0.23      0.180         0.104      ---          0.08 
  54   4.50     0.23      0.180         0.104      ---          0.08 
  55   4.58     0.23      0.180         0.104      ---          0.08 
  56   4.67     0.23      0.180         0.103      ---          0.08 
  57   4.75     0.23      0.180         0.103      ---          0.08 
  58   4.83     0.27      0.205         0.102      ---          0.10 
  59   4.92     0.27      0.205         0.102      ---          0.10 
  60   5.00     0.27      0.205         0.101      ---          0.10 
  61   5.08     0.20      0.154         0.101      ---          0.05 
  62   5.17     0.20      0.154         0.100      ---          0.05 
  63   5.25     0.20      0.154         0.100      ---          0.05 
  64   5.33     0.23      0.180         0.100      ---          0.08 
  65   5.42     0.23      0.180         0.099      ---          0.08 
  66   5.50     0.23      0.180         0.099      ---          0.08 
  67   5.58     0.27      0.205         0.098      ---          0.11 
  68   5.67     0.27      0.205         0.098      ---          0.11 
  69   5.75     0.27      0.205         0.097      ---          0.11 
  70   5.83     0.27      0.205         0.097      ---          0.11 
  71   5.92     0.27      0.205         0.097      ---          0.11 
  72   6.00     0.27      0.205         0.096      ---          0.11 



  73   6.08     0.30      0.231         0.096      ---          0.14 
  74   6.17     0.30      0.231         0.095      ---          0.14 
  75   6.25     0.30      0.231         0.095      ---          0.14 
  76   6.33     0.30      0.231         0.094      ---          0.14 
  77   6.42     0.30      0.231         0.094      ---          0.14 
  78   6.50     0.30      0.231         0.094      ---          0.14 
  79   6.58     0.33      0.257         0.093      ---          0.16 
  80   6.67     0.33      0.257         0.093      ---          0.16 
  81   6.75     0.33      0.257         0.092      ---          0.16 
  82   6.83     0.33      0.257         0.092      ---          0.16 
  83   6.92     0.33      0.257         0.091      ---          0.17 
  84   7.00     0.33      0.257         0.091      ---          0.17 
  85   7.08     0.33      0.257         0.091      ---          0.17 
  86   7.17     0.33      0.257         0.090      ---          0.17 
  87   7.25     0.33      0.257         0.090      ---          0.17 
  88   7.33     0.37      0.282         0.089      ---          0.19 
  89   7.42     0.37      0.282         0.089      ---          0.19 
  90   7.50     0.37      0.282         0.089      ---          0.19 
  91   7.58     0.40      0.308         0.088      ---          0.22 
  92   7.67     0.40      0.308         0.088      ---          0.22 
  93   7.75     0.40      0.308         0.087      ---          0.22 
  94   7.83     0.43      0.334         0.087      ---          0.25 
  95   7.92     0.43      0.334         0.087      ---          0.25 
  96   8.00     0.43      0.334         0.086      ---          0.25 
  97   8.08     0.50      0.385         0.086      ---          0.30 
  98   8.17     0.50      0.385         0.085      ---          0.30 
  99   8.25     0.50      0.385         0.085      ---          0.30 
 100   8.33     0.50      0.385         0.085      ---          0.30 
 101   8.42     0.50      0.385         0.084      ---          0.30 
 102   8.50     0.50      0.385         0.084      ---          0.30 
 103   8.58     0.53      0.411         0.083      ---          0.33 
 104   8.67     0.53      0.411         0.083      ---          0.33 
 105   8.75     0.53      0.411         0.083      ---          0.33 
 106   8.83     0.57      0.437         0.082      ---          0.35 
 107   8.92     0.57      0.437         0.082      ---          0.35 
 108   9.00     0.57      0.437         0.081      ---          0.36 
 109   9.08     0.63      0.488         0.081      ---          0.41 
 110   9.17     0.63      0.488         0.081      ---          0.41 
 111   9.25     0.63      0.488         0.080      ---          0.41 
 112   9.33     0.67      0.514         0.080      ---          0.43 
 113   9.42     0.67      0.514         0.080      ---          0.43 
 114   9.50     0.67      0.514         0.079      ---          0.43 
 115   9.58     0.70      0.539         0.079      ---          0.46 
 116   9.67     0.70      0.539         0.078      ---          0.46 
 117   9.75     0.70      0.539         0.078      ---          0.46 
 118   9.83     0.73      0.565         0.078      ---          0.49 
 119   9.92     0.73      0.565         0.077      ---          0.49 
 120  10.00     0.73      0.565         0.077      ---          0.49 
 121  10.08     0.50      0.385         0.077      ---          0.31 
 122  10.17     0.50      0.385         0.076      ---          0.31 
 123  10.25     0.50      0.385         0.076      ---          0.31 
 124  10.33     0.50      0.385         0.075      ---          0.31 
 125  10.42     0.50      0.385         0.075      ---          0.31 
 126  10.50     0.50      0.385         0.075      ---          0.31 
 127  10.58     0.67      0.514         0.074      ---          0.44 
 128  10.67     0.67      0.514         0.074      ---          0.44 
 129  10.75     0.67      0.514         0.074      ---          0.44 



 130  10.83     0.67      0.514         0.073      ---          0.44 
 131  10.92     0.67      0.514         0.073      ---          0.44 
 132  11.00     0.67      0.514         0.072      ---          0.44 
 133  11.08     0.63      0.488         0.072      ---          0.42 
 134  11.17     0.63      0.488         0.072      ---          0.42 
 135  11.25     0.63      0.488         0.071      ---          0.42 
 136  11.33     0.63      0.488         0.071      ---          0.42 
 137  11.42     0.63      0.488         0.071      ---          0.42 
 138  11.50     0.63      0.488         0.070      ---          0.42 
 139  11.58     0.57      0.437         0.070      ---          0.37 
 140  11.67     0.57      0.437         0.070      ---          0.37 
 141  11.75     0.57      0.437         0.069      ---          0.37 
 142  11.83     0.60      0.462         0.069      ---          0.39 
 143  11.92     0.60      0.462         0.069      ---          0.39 
 144  12.00     0.60      0.462         0.068      ---          0.39 
 145  12.08     0.83      0.642         0.068      ---          0.57 
 146  12.17     0.83      0.642         0.068      ---          0.57 
 147  12.25     0.83      0.642         0.067      ---          0.57 
 148  12.33     0.87      0.668         0.067      ---          0.60 
 149  12.42     0.87      0.668         0.067      ---          0.60 
 150  12.50     0.87      0.668         0.066      ---          0.60 
 151  12.58     0.93      0.719         0.066      ---          0.65 
 152  12.67     0.93      0.719         0.066      ---          0.65 
 153  12.75     0.93      0.719         0.065      ---          0.65 
 154  12.83     0.97      0.745         0.065      ---          0.68 
 155  12.92     0.97      0.745         0.065      ---          0.68 
 156  13.00     0.97      0.745         0.064      ---          0.68 
 157  13.08     1.13      0.873         0.064      ---          0.81 
 158  13.17     1.13      0.873         0.064      ---          0.81 
 159  13.25     1.13      0.873         0.063      ---          0.81 
 160  13.33     1.13      0.873         0.063      ---          0.81 
 161  13.42     1.13      0.873         0.063      ---          0.81 
 162  13.50     1.13      0.873         0.062      ---          0.81 
 163  13.58     0.77      0.591         0.062      ---          0.53 
 164  13.67     0.77      0.591         0.062      ---          0.53 
 165  13.75     0.77      0.591         0.061      ---          0.53 
 166  13.83     0.77      0.591         0.061      ---          0.53 
 167  13.92     0.77      0.591         0.061      ---          0.53 
 168  14.00     0.77      0.591         0.060      ---          0.53 
 169  14.08     0.90      0.693         0.060      ---          0.63 
 170  14.17     0.90      0.693         0.060      ---          0.63 
 171  14.25     0.90      0.693         0.060      ---          0.63 
 172  14.33     0.87      0.668         0.059      ---          0.61 
 173  14.42     0.87      0.668         0.059      ---          0.61 
 174  14.50     0.87      0.668         0.059      ---          0.61 
 175  14.58     0.87      0.668         0.058      ---          0.61 
 176  14.67     0.87      0.668         0.058      ---          0.61 
 177  14.75     0.87      0.668         0.058      ---          0.61 
 178  14.83     0.83      0.642         0.057      ---          0.58 
 179  14.92     0.83      0.642         0.057      ---          0.58 
 180  15.00     0.83      0.642         0.057      ---          0.59 
 181  15.08     0.80      0.616         0.057      ---          0.56 
 182  15.17     0.80      0.616         0.056      ---          0.56 
 183  15.25     0.80      0.616         0.056      ---          0.56 
 184  15.33     0.77      0.591         0.056      ---          0.53 
 185  15.42     0.77      0.591         0.055      ---          0.54 
 186  15.50     0.77      0.591         0.055      ---          0.54 



 187  15.58     0.63      0.488         0.055      ---          0.43 
 188  15.67     0.63      0.488         0.055      ---          0.43 
 189  15.75     0.63      0.488         0.054      ---          0.43 
 190  15.83     0.63      0.488         0.054      ---          0.43 
 191  15.92     0.63      0.488         0.054      ---          0.43 
 192  16.00     0.63      0.488         0.053      ---          0.43 
 193  16.08     0.13      0.103         0.053      ---          0.05 
 194  16.17     0.13      0.103         0.053      ---          0.05 
 195  16.25     0.13      0.103         0.053      ---          0.05 
 196  16.33     0.13      0.103         0.052      ---          0.05 
 197  16.42     0.13      0.103         0.052      ---          0.05 
 198  16.50     0.13      0.103         0.052      ---          0.05 
 199  16.58     0.10      0.077         0.052      ---          0.03 
 200  16.67     0.10      0.077         0.051      ---          0.03 
 201  16.75     0.10      0.077         0.051      ---          0.03 
 202  16.83     0.10      0.077         0.051      ---          0.03 
 203  16.92     0.10      0.077         0.051      ---          0.03 
 204  17.00     0.10      0.077         0.050      ---          0.03 
 205  17.08     0.17      0.128         0.050      ---          0.08 
 206  17.17     0.17      0.128         0.050      ---          0.08 
 207  17.25     0.17      0.128         0.050      ---          0.08 
 208  17.33     0.17      0.128         0.049      ---          0.08 
 209  17.42     0.17      0.128         0.049      ---          0.08 
 210  17.50     0.17      0.128         0.049      ---          0.08 
 211  17.58     0.17      0.128         0.049      ---          0.08 
 212  17.67     0.17      0.128         0.048      ---          0.08 
 213  17.75     0.17      0.128         0.048      ---          0.08 
 214  17.83     0.13      0.103         0.048      ---          0.05 
 215  17.92     0.13      0.103         0.048      ---          0.06 
 216  18.00     0.13      0.103         0.047      ---          0.06 
 217  18.08     0.13      0.103         0.047      ---          0.06 
 218  18.17     0.13      0.103         0.047      ---          0.06 
 219  18.25     0.13      0.103         0.047      ---          0.06 
 220  18.33     0.13      0.103         0.046      ---          0.06 
 221  18.42     0.13      0.103         0.046      ---          0.06 
 222  18.50     0.13      0.103         0.046      ---          0.06 
 223  18.58     0.10      0.077         0.046      ---          0.03 
 224  18.67     0.10      0.077         0.046      ---          0.03 
 225  18.75     0.10      0.077         0.045      ---          0.03 
 226  18.83     0.07      0.051         0.045      ---          0.01 
 227  18.92     0.07      0.051         0.045      ---          0.01 
 228  19.00     0.07      0.051         0.045      ---          0.01 
 229  19.08     0.10      0.077         0.044      ---          0.03 
 230  19.17     0.10      0.077         0.044      ---          0.03 
 231  19.25     0.10      0.077         0.044      ---          0.03 
 232  19.33     0.13      0.103         0.044      ---          0.06 
 233  19.42     0.13      0.103         0.044      ---          0.06 
 234  19.50     0.13      0.103         0.043      ---          0.06 
 235  19.58     0.10      0.077         0.043      ---          0.03 
 236  19.67     0.10      0.077         0.043      ---          0.03 
 237  19.75     0.10      0.077         0.043      ---          0.03 
 238  19.83     0.07      0.051         0.043      ---          0.01 
 239  19.92     0.07      0.051         0.042      ---          0.01 
 240  20.00     0.07      0.051         0.042      ---          0.01 
 241  20.08     0.10      0.077         0.042      ---          0.03 
 242  20.17     0.10      0.077         0.042      ---          0.04 
 243  20.25     0.10      0.077         0.042      ---          0.04 



 244  20.33     0.10      0.077         0.042      ---          0.04 
 245  20.42     0.10      0.077         0.041      ---          0.04 
 246  20.50     0.10      0.077         0.041      ---          0.04 
 247  20.58     0.10      0.077         0.041      ---          0.04 
 248  20.67     0.10      0.077         0.041      ---          0.04 
 249  20.75     0.10      0.077         0.041      ---          0.04 
 250  20.83     0.07      0.051         0.041      ---          0.01 
 251  20.92     0.07      0.051         0.040      ---          0.01 
 252  21.00     0.07      0.051         0.040      ---          0.01 
 253  21.08     0.10      0.077         0.040      ---          0.04 
 254  21.17     0.10      0.077         0.040      ---          0.04 
 255  21.25     0.10      0.077         0.040      ---          0.04 
 256  21.33     0.07      0.051         0.040      ---          0.01 
 257  21.42     0.07      0.051         0.039      ---          0.01 
 258  21.50     0.07      0.051         0.039      ---          0.01 
 259  21.58     0.10      0.077         0.039      ---          0.04 
 260  21.67     0.10      0.077         0.039      ---          0.04 
 261  21.75     0.10      0.077         0.039      ---          0.04 
 262  21.83     0.07      0.051         0.039      ---          0.01 
 263  21.92     0.07      0.051         0.039      ---          0.01 
 264  22.00     0.07      0.051         0.038      ---          0.01 
 265  22.08     0.10      0.077         0.038      ---          0.04 
 266  22.17     0.10      0.077         0.038      ---          0.04 
 267  22.25     0.10      0.077         0.038      ---          0.04 
 268  22.33     0.07      0.051         0.038      ---          0.01 
 269  22.42     0.07      0.051         0.038      ---          0.01 
 270  22.50     0.07      0.051         0.038      ---          0.01 
 271  22.58     0.07      0.051         0.038      ---          0.01 
 272  22.67     0.07      0.051         0.038      ---          0.01 
 273  22.75     0.07      0.051         0.037      ---          0.01 
 274  22.83     0.07      0.051         0.037      ---          0.01 
 275  22.92     0.07      0.051         0.037      ---          0.01 
 276  23.00     0.07      0.051         0.037      ---          0.01 
 277  23.08     0.07      0.051         0.037      ---          0.01 
 278  23.17     0.07      0.051         0.037      ---          0.01 
 279  23.25     0.07      0.051         0.037      ---          0.01 
 280  23.33     0.07      0.051         0.037      ---          0.01 
 281  23.42     0.07      0.051         0.037      ---          0.01 
 282  23.50     0.07      0.051         0.037      ---          0.01 
 283  23.58     0.07      0.051         0.037      ---          0.01 
 284  23.67     0.07      0.051         0.037      ---          0.01 
 285  23.75     0.07      0.051         0.036      ---          0.01 
 286  23.83     0.07      0.051         0.036      ---          0.01 
 287  23.92     0.07      0.051         0.036      ---          0.01 
 288  24.00     0.07      0.051         0.036      ---          0.01 
     Sum =     100.0                                   Sum =    57.4 
 Flood volume = Effective rainfall      4.79(In) 
  times area       1.2(Ac.)/[(In)/(Ft.)] =       0.5(Ac.Ft) 
 Total soil loss =      1.63(In) 
 Total soil loss =     0.163(Ac.Ft) 
 Total rainfall =      6.42(In) 
 Flood volume =       20848.7 Cubic Feet 
 Total soil loss =        7116.8 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      0.981(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 



                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0000      0.00  Q         |         |         |         |  
    0+10       0.0001      0.01  Q         |         |         |         |  
    0+15       0.0001      0.01  Q         |         |         |         |  
    0+20       0.0002      0.01  Q         |         |         |         |  
    0+25       0.0002      0.01  Q         |         |         |         |  
    0+30       0.0003      0.01  Q         |         |         |         |  
    0+35       0.0004      0.01  Q         |         |         |         |  
    0+40       0.0004      0.01  Q         |         |         |         |  
    0+45       0.0005      0.01  Q         |         |         |         |  
    0+50       0.0006      0.01  Q         |         |         |         |  
    0+55       0.0006      0.01  Q         |         |         |         |  
    1+ 0       0.0007      0.01  Q         |         |         |         |  
    1+ 5       0.0008      0.01  Q         |         |         |         |  
    1+10       0.0009      0.01  Q         |         |         |         |  
    1+15       0.0009      0.01  Q         |         |         |         |  
    1+20       0.0010      0.01  Q         |         |         |         |  
    1+25       0.0011      0.01  Q         |         |         |         |  
    1+30       0.0011      0.01  Q         |         |         |         |  
    1+35       0.0012      0.01  Q         |         |         |         |  
    1+40       0.0012      0.01  Q         |         |         |         |  
    1+45       0.0013      0.01  Q         |         |         |         |  
    1+50       0.0014      0.01  Q         |         |         |         |  
    1+55       0.0015      0.01  Q         |         |         |         |  
    2+ 0       0.0016      0.01  Q         |         |         |         |  
    2+ 5       0.0016      0.01  Q         |         |         |         |  
    2+10       0.0017      0.01  Q         |         |         |         |  
    2+15       0.0018      0.01  Q         |         |         |         |  
    2+20       0.0019      0.01  Q         |         |         |         |  
    2+25       0.0020      0.01  Q         |         |         |         |  
    2+30       0.0021      0.01  Q         |         |         |         |  
    2+35       0.0022      0.01  Q         |         |         |         |  
    2+40       0.0023      0.02  Q         |         |         |         |  
    2+45       0.0024      0.02  Q         |         |         |         |  
    2+50       0.0025      0.02  Q         |         |         |         |  
    2+55       0.0027      0.02  Q         |         |         |         |  
    3+ 0       0.0028      0.02  Q         |         |         |         |  
    3+ 5       0.0029      0.02  Q         |         |         |         |  
    3+10       0.0031      0.02  Q         |         |         |         |  
    3+15       0.0032      0.02  Q         |         |         |         |  
    3+20       0.0034      0.02  Q         |         |         |         |  
    3+25       0.0035      0.02  Q         |         |         |         |  
    3+30       0.0037      0.02  Q         |         |         |         |  
    3+35       0.0038      0.02  Q         |         |         |         |  
    3+40       0.0040      0.02  Q         |         |         |         |  
    3+45       0.0042      0.02  Q         |         |         |         |  
    3+50       0.0045      0.04  Q         |         |         |         |  
    3+55       0.0048      0.05  Q         |         |         |         |  
    4+ 0       0.0052      0.06  Q         |         |         |         |  
    4+ 5       0.0056      0.06  Q         |         |         |         |  



    4+10       0.0060      0.06  Q         |         |         |         |  
    4+15       0.0064      0.06  Q         |         |         |         |  
    4+20       0.0069      0.08  Q         |         |         |         |  
    4+25       0.0076      0.09  Q         |         |         |         |  
    4+30       0.0082      0.09  Q         |         |         |         |  
    4+35       0.0088      0.09  Q         |         |         |         |  
    4+40       0.0095      0.09  Q         |         |         |         |  
    4+45       0.0101      0.09  Q         |         |         |         |  
    4+50       0.0109      0.11  Q         |         |         |         |  
    4+55       0.0117      0.12  Q         |         |         |         |  
    5+ 0       0.0126      0.13  QV        |         |         |         |  
    5+ 5       0.0132      0.09  QV        |         |         |         |  
    5+10       0.0137      0.07  QV        |         |         |         |  
    5+15       0.0141      0.07  QV        |         |         |         |  
    5+20       0.0147      0.08  QV        |         |         |         |  
    5+25       0.0154      0.09  QV        |         |         |         |  
    5+30       0.0160      0.10  QV        |         |         |         |  
    5+35       0.0168      0.11  QV        |         |         |         |  
    5+40       0.0177      0.13  QV        |         |         |         |  
    5+45       0.0186      0.13  QV        |         |         |         |  
    5+50       0.0195      0.13  QV        |         |         |         |  
    5+55       0.0204      0.13  QV        |         |         |         |  
    6+ 0       0.0213      0.13  QV        |         |         |         |  
    6+ 5       0.0223      0.15  QV        |         |         |         |  
    6+10       0.0235      0.16  QV        |         |         |         |  
    6+15       0.0246      0.16  Q V       |         |         |         |  
    6+20       0.0257      0.17  Q V       |         |         |         |  
    6+25       0.0269      0.17  Q V       |         |         |         |  
    6+30       0.0280      0.17  Q V       |         |         |         |  
    6+35       0.0293      0.18  Q V       |         |         |         |  
    6+40       0.0306      0.20  Q V       |         |         |         |  
    6+45       0.0320      0.20  Q V       |         |         |         |  
    6+50       0.0334      0.20  Q V       |         |         |         |  
    6+55       0.0347      0.20  Q V       |         |         |         |  
    7+ 0       0.0361      0.20  Q  V      |         |         |         |  
    7+ 5       0.0375      0.20  Q  V      |         |         |         |  
    7+10       0.0389      0.20  Q  V      |         |         |         |  
    7+15       0.0403      0.20  Q  V      |         |         |         |  
    7+20       0.0418      0.22  Q  V      |         |         |         |  
    7+25       0.0434      0.23  Q  V      |         |         |         |  
    7+30       0.0450      0.23  Q  V      |         |         |         |  
    7+35       0.0467      0.25  |Q V      |         |         |         |  
    7+40       0.0485      0.26  |Q  V     |         |         |         |  
    7+45       0.0504      0.27  |Q  V     |         |         |         |  
    7+50       0.0523      0.28  |Q  V     |         |         |         |  
    7+55       0.0544      0.30  |Q  V     |         |         |         |  
    8+ 0       0.0564      0.30  |Q  V     |         |         |         |  
    8+ 5       0.0587      0.33  |Q  V     |         |         |         |  
    8+10       0.0612      0.36  |Q   V    |         |         |         |  
    8+15       0.0637      0.36  |Q   V    |         |         |         |  
    8+20       0.0662      0.36  |Q   V    |         |         |         |  
    8+25       0.0687      0.36  |Q   V    |         |         |         |  
    8+30       0.0712      0.36  |Q   V    |         |         |         |  
    8+35       0.0738      0.38  |Q    V   |         |         |         |  
    8+40       0.0766      0.39  |Q    V   |         |         |         |  
    8+45       0.0793      0.40  |Q    V   |         |         |         |  
    8+50       0.0821      0.41  |Q    V   |         |         |         |  



    8+55       0.0851      0.43  |Q     V  |         |         |         |  
    9+ 0       0.0880      0.43  |Q     V  |         |         |         |  
    9+ 5       0.0912      0.46  |Q     V  |         |         |         |  
    9+10       0.0946      0.49  |Q     V  |         |         |         |  
    9+15       0.0980      0.49  |Q      V |         |         |         |  
    9+20       0.1015      0.51  | Q     V |         |         |         |  
    9+25       0.1051      0.52  | Q     V |         |         |         |  
    9+30       0.1087      0.53  | Q      V|         |         |         |  
    9+35       0.1124      0.54  | Q      V|         |         |         |  
    9+40       0.1163      0.56  | Q      V|         |         |         |  
    9+45       0.1201      0.56  | Q       V         |         |         |  
    9+50       0.1241      0.57  | Q       V         |         |         |  
    9+55       0.1281      0.59  | Q       V         |         |         |  
   10+ 0       0.1322      0.59  | Q       |V        |         |         |  
   10+ 5       0.1355      0.47  |Q        |V        |         |         |  
   10+10       0.1381      0.39  |Q        |V        |         |         |  
   10+15       0.1407      0.37  |Q        |V        |         |         |  
   10+20       0.1433      0.37  |Q        |V        |         |         |  
   10+25       0.1459      0.38  |Q        | V       |         |         |  
   10+30       0.1485      0.38  |Q        | V       |         |         |  
   10+35       0.1516      0.46  |Q        | V       |         |         |  
   10+40       0.1552      0.52  | Q       | V       |         |         |  
   10+45       0.1589      0.53  | Q       |  V      |         |         |  
   10+50       0.1625      0.53  | Q       |  V      |         |         |  
   10+55       0.1662      0.53  | Q       |  V      |         |         |  
   11+ 0       0.1699      0.53  | Q       |   V     |         |         |  
   11+ 5       0.1735      0.52  | Q       |   V     |         |         |  
   11+10       0.1769      0.51  | Q       |   V     |         |         |  
   11+15       0.1804      0.50  | Q       |    V    |         |         |  
   11+20       0.1839      0.50  | Q       |    V    |         |         |  
   11+25       0.1873      0.50  | Q       |    V    |         |         |  
   11+30       0.1908      0.50  | Q       |    V    |         |         |  
   11+35       0.1941      0.47  |Q        |     V   |         |         |  
   11+40       0.1972      0.45  |Q        |     V   |         |         |  
   11+45       0.2002      0.44  |Q        |     V   |         |         |  
   11+50       0.2034      0.46  |Q        |     V   |         |         |  
   11+55       0.2067      0.47  |Q        |      V  |         |         |  
   12+ 0       0.2099      0.48  |Q        |      V  |         |         |  
   12+ 5       0.2140      0.59  | Q       |      V  |         |         |  
   12+10       0.2187      0.68  | Q       |       V |         |         |  
   12+15       0.2235      0.70  | Q       |       V |         |         |  
   12+20       0.2284      0.71  | Q       |        V|         |         |  
   12+25       0.2334      0.72  | Q       |        V|         |         |  
   12+30       0.2384      0.73  | Q       |        V|         |         |  
   12+35       0.2436      0.76  |  Q      |         V         |         |  
   12+40       0.2490      0.79  |  Q      |         V         |         |  
   12+45       0.2545      0.79  |  Q      |         |V        |         |  
   12+50       0.2601      0.81  |  Q      |         |V        |         |  
   12+55       0.2657      0.82  |  Q      |         | V       |         |  
   13+ 0       0.2714      0.82  |  Q      |         | V       |         |  
   13+ 5       0.2776      0.91  |  Q      |         |  V      |         |  
   13+10       0.2843      0.97  |  Q      |         |  V      |         |  
   13+15       0.2910      0.98  |  Q      |         |   V     |         |  
   13+20       0.2978      0.98  |  Q      |         |   V     |         |  
   13+25       0.3045      0.98  |  Q      |         |    V    |         |  
   13+30       0.3113      0.98  |  Q      |         |     V   |         |  
   13+35       0.3168      0.80  |  Q      |         |     V   |         |  



   13+40       0.3214      0.67  | Q       |         |     V   |         |  
   13+45       0.3258      0.64  | Q       |         |      V  |         |  
   13+50       0.3302      0.64  | Q       |         |      V  |         |  
   13+55       0.3346      0.64  | Q       |         |      V  |         |  
   14+ 0       0.3390      0.64  | Q       |         |       V |         |  
   14+ 5       0.3439      0.71  | Q       |         |       V |         |  
   14+10       0.3491      0.76  |  Q      |         |        V|         |  
   14+15       0.3544      0.77  |  Q      |         |        V|         |  
   14+20       0.3596      0.75  |  Q      |         |         V         |  
   14+25       0.3646      0.74  | Q       |         |         V         |  
   14+30       0.3697      0.74  | Q       |         |         V         |  
   14+35       0.3748      0.74  | Q       |         |         |V        |  
   14+40       0.3799      0.74  | Q       |         |         |V        |  
   14+45       0.3850      0.74  | Q       |         |         | V       |  
   14+50       0.3899      0.72  | Q       |         |         | V       |  
   14+55       0.3948      0.71  | Q       |         |         | V       |  
   15+ 0       0.3997      0.71  | Q       |         |         |  V      |  
   15+ 5       0.4045      0.69  | Q       |         |         |  V      |  
   15+10       0.4091      0.68  | Q       |         |         |   V     |  
   15+15       0.4138      0.68  | Q       |         |         |   V     |  
   15+20       0.4184      0.66  | Q       |         |         |   V     |  
   15+25       0.4228      0.65  | Q       |         |         |    V    |  
   15+30       0.4273      0.65  | Q       |         |         |    V    |  
   15+35       0.4313      0.58  | Q       |         |         |     V   |  
   15+40       0.4350      0.53  | Q       |         |         |     V   |  
   15+45       0.4386      0.52  | Q       |         |         |     V   |  
   15+50       0.4422      0.52  | Q       |         |         |     V   |  
   15+55       0.4458      0.53  | Q       |         |         |      V  |  
   16+ 0       0.4494      0.53  | Q       |         |         |      V  |  
   16+ 5       0.4514      0.28  |Q        |         |         |      V  |  
   16+10       0.4520      0.10  Q         |         |         |      V  |  
   16+15       0.4524      0.06  Q         |         |         |      V  |  
   16+20       0.4529      0.06  Q         |         |         |      V  |  
   16+25       0.4533      0.06  Q         |         |         |      V  |  
   16+30       0.4537      0.06  Q         |         |         |      V  |  
   16+35       0.4540      0.05  Q         |         |         |      V  |  
   16+40       0.4542      0.03  Q         |         |         |      V  |  
   16+45       0.4545      0.03  Q         |         |         |      V  |  
   16+50       0.4547      0.03  Q         |         |         |      V  |  
   16+55       0.4549      0.03  Q         |         |         |       V |  
   17+ 0       0.4551      0.03  Q         |         |         |       V |  
   17+ 5       0.4556      0.07  Q         |         |         |       V |  
   17+10       0.4562      0.09  Q         |         |         |       V |  
   17+15       0.4568      0.10  Q         |         |         |       V |  
   17+20       0.4575      0.10  Q         |         |         |       V |  
   17+25       0.4582      0.10  Q         |         |         |       V |  
   17+30       0.4588      0.10  Q         |         |         |       V |  
   17+35       0.4595      0.10  Q         |         |         |       V |  
   17+40       0.4602      0.10  Q         |         |         |       V |  
   17+45       0.4608      0.10  Q         |         |         |       V |  
   17+50       0.4614      0.08  Q         |         |         |       V |  
   17+55       0.4619      0.07  Q         |         |         |       V |  
   18+ 0       0.4623      0.07  Q         |         |         |       V |  
   18+ 5       0.4628      0.07  Q         |         |         |       V |  
   18+10       0.4632      0.07  Q         |         |         |       V |  
   18+15       0.4637      0.07  Q         |         |         |       V |  
   18+20       0.4642      0.07  Q         |         |         |       V |  



   18+25       0.4646      0.07  Q         |         |         |       V |  
   18+30       0.4651      0.07  Q         |         |         |       V |  
   18+35       0.4655      0.05  Q         |         |         |       V |  
   18+40       0.4658      0.04  Q         |         |         |       V |  
   18+45       0.4660      0.04  Q         |         |         |       V |  
   18+50       0.4662      0.02  Q         |         |         |       V |  
   18+55       0.4662      0.01  Q         |         |         |       V |  
   19+ 0       0.4663      0.01  Q         |         |         |       V |  
   19+ 5       0.4665      0.02  Q         |         |         |       V |  
   19+10       0.4667      0.04  Q         |         |         |        V|  
   19+15       0.4670      0.04  Q         |         |         |        V|  
   19+20       0.4674      0.06  Q         |         |         |        V|  
   19+25       0.4679      0.07  Q         |         |         |        V|  
   19+30       0.4683      0.07  Q         |         |         |        V|  
   19+35       0.4687      0.06  Q         |         |         |        V|  
   19+40       0.4690      0.04  Q         |         |         |        V|  
   19+45       0.4693      0.04  Q         |         |         |        V|  
   19+50       0.4695      0.02  Q         |         |         |        V|  
   19+55       0.4696      0.01  Q         |         |         |        V|  
   20+ 0       0.4696      0.01  Q         |         |         |        V|  
   20+ 5       0.4698      0.03  Q         |         |         |        V|  
   20+10       0.4701      0.04  Q         |         |         |        V|  
   20+15       0.4704      0.04  Q         |         |         |        V|  
   20+20       0.4707      0.04  Q         |         |         |        V|  
   20+25       0.4710      0.04  Q         |         |         |        V|  
   20+30       0.4713      0.04  Q         |         |         |        V|  
   20+35       0.4716      0.04  Q         |         |         |        V|  
   20+40       0.4719      0.04  Q         |         |         |        V|  
   20+45       0.4722      0.04  Q         |         |         |        V|  
   20+50       0.4724      0.03  Q         |         |         |        V|  
   20+55       0.4725      0.02  Q         |         |         |        V|  
   21+ 0       0.4726      0.01  Q         |         |         |        V|  
   21+ 5       0.4728      0.03  Q         |         |         |        V|  
   21+10       0.4731      0.04  Q         |         |         |        V|  
   21+15       0.4734      0.05  Q         |         |         |        V|  
   21+20       0.4736      0.03  Q         |         |         |        V|  
   21+25       0.4737      0.02  Q         |         |         |        V|  
   21+30       0.4738      0.01  Q         |         |         |        V|  
   21+35       0.4740      0.03  Q         |         |         |        V|  
   21+40       0.4743      0.04  Q         |         |         |        V|  
   21+45       0.4746      0.05  Q         |         |         |        V|  
   21+50       0.4749      0.03  Q         |         |         |        V|  
   21+55       0.4750      0.02  Q         |         |         |        V|  
   22+ 0       0.4751      0.02  Q         |         |         |        V|  
   22+ 5       0.4753      0.03  Q         |         |         |        V|  
   22+10       0.4756      0.04  Q         |         |         |        V|  
   22+15       0.4759      0.05  Q         |         |         |        V|  
   22+20       0.4761      0.03  Q         |         |         |        V|  
   22+25       0.4763      0.02  Q         |         |         |        V|  
   22+30       0.4764      0.02  Q         |         |         |        V|  
   22+35       0.4765      0.02  Q         |         |         |        V|  
   22+40       0.4766      0.02  Q         |         |         |        V|  
   22+45       0.4767      0.02  Q         |         |         |        V|  
   22+50       0.4768      0.02  Q         |         |         |        V|  
   22+55       0.4770      0.02  Q         |         |         |        V|  
   23+ 0       0.4771      0.02  Q         |         |         |        V|  
   23+ 5       0.4772      0.02  Q         |         |         |        V|  



   23+10       0.4773      0.02  Q         |         |         |        V|  
   23+15       0.4774      0.02  Q         |         |         |        V|  
   23+20       0.4776      0.02  Q         |         |         |        V|  
   23+25       0.4777      0.02  Q         |         |         |        V|  
   23+30       0.4778      0.02  Q         |         |         |        V|  
   23+35       0.4779      0.02  Q         |         |         |        V|  
   23+40       0.4781      0.02  Q         |         |         |        V|  
   23+45       0.4782      0.02  Q         |         |         |        V|  
   23+50       0.4783      0.02  Q         |         |         |        V|  
   23+55       0.4784      0.02  Q         |         |         |        V|  
   24+ 0       0.4786      0.02  Q         |         |         |        V|  
   24+ 5       0.4786      0.01  Q         |         |         |        V|  
   24+10       0.4786      0.00  Q         |         |         |        V|  
----------------------------------------------------------------------- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  U n i t   H y d r o g r a p h    A n a l y s i s 
 
  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0 
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 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
 ------------------------------------------------------------------------ 
 
 Riverside County Synthetic Unit Hydrology Method 
 RCFC & WCD Manual date - April 1978 
 
 
 Program License Serial Number 4042 
 
 --------------------------------------------------------------------- 
  English (in-lb) Input Units Used 
  English Rainfall Data (Inches) Input Values Used 
 
  English Units used in output format 
 
 
 
 --------------------------------------------------------------------- 
 SITETECH 
 PENCE 
 PROPOSED CONDITION 
 100-YEAR 
 -------------------------------------------------------------------- 
 Drainage Area =       1.20(Ac.)  =      0.002 Sq. Mi. 
 Drainage Area for Depth-Area Areal Adjustment = 1.20(Ac.)= 0.002 Sq. Mi. 
 Length along longest watercourse =     462.00(Ft.) 
 Length along longest watercourse measured to centroid =     231.00(Ft.) 
 Length along longest watercourse =      0.087 Mi. 
 Length along longest watercourse measured to centroid =      0.044 Mi. 
 Difference in elevation =       1.70(Ft.) 
 Slope along watercourse =     19.4286 Ft./Mi. 
 Average Manning's 'N' = 0.015 
 Lag time =    0.025 Hr. 
 Lag time =     1.48 Min. 
 25% of lag time =     0.37 Min. 
 40% of lag time =     0.59 Min. 
 Unit time =     5.00 Min. 
 Duration of storm = 24 Hour(s) 
 User Entered Base Flow =     0.00(CFS) 
 
 2 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         1.20         2.65          3.18 
 
 100 YEAR Area rainfall data: 
 
 
 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2] 
         1.20         6.42          7.70 



 
 STORM EVENT (YEAR) =  100.00 
 Area Averaged 2-Year Rainfall =    2.650(In) 
 Area Averaged 100-Year Rainfall =    6.420(In) 
 
 Point rain (area averaged) =    6.420(In) 
 Areal adjustment factor =  100.00 % 
 Adjusted average point rain =    6.420(In) 
 
 Sub-Area Data: 
 Area(Ac.)         Runoff Index   Impervious % 
      1.200           69.00         0.801 
  Total Area Entered =      1.20(Ac.) 
 
 
 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F 
 AMC2 AMC-3     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr) 
 69.0  84.4      0.194     0.801        0.054       1.000      0.054 
                                                          Sum (F) =   0.054 
 Area averaged mean soil loss (F) (In/Hr) =  0.054 
 Minimum soil loss rate ((In/Hr)) =  0.027 
 (for 24 hour storm duration) 
 Soil low loss rate (decimal) =   0.580 
 --------------------------------------------------------------------- 
 
   U n i t  H y d r o g r a p h  
    VALLEY S-Curve 
 -------------------------------------------------------------------- 
   Unit Hydrograph Data 
 --------------------------------------------------------------------- 
 Unit time period   Time % of lag   Distribution   Unit Hydrograph 
     (hrs)                           Graph %            (CFS) 
 --------------------------------------------------------------------- 
     1   0.083        337.121         60.196              0.728 
     2   0.167        674.241         35.174              0.425 
     3   0.250       1011.362          4.630              0.056 
                               Sum = 100.000   Sum=       1.209 
----------------------------------------------------------------------- 
 
 
  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective 
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr) 
   1   0.08     0.07      0.051         0.096     0.030         0.02 
   2   0.17     0.07      0.051         0.096     0.030         0.02 
   3   0.25     0.07      0.051         0.095     0.030         0.02 
   4   0.33     0.10      0.077         0.095     0.045         0.03 
   5   0.42     0.10      0.077         0.094     0.045         0.03 
   6   0.50     0.10      0.077         0.094     0.045         0.03 
   7   0.58     0.10      0.077         0.094     0.045         0.03 
   8   0.67     0.10      0.077         0.093     0.045         0.03 
   9   0.75     0.10      0.077         0.093     0.045         0.03 
  10   0.83     0.13      0.103         0.093      ---          0.01 
  11   0.92     0.13      0.103         0.092      ---          0.01 
  12   1.00     0.13      0.103         0.092      ---          0.01 
  13   1.08     0.10      0.077         0.092     0.045         0.03 
  14   1.17     0.10      0.077         0.091     0.045         0.03 
  15   1.25     0.10      0.077         0.091     0.045         0.03 



  16   1.33     0.10      0.077         0.090     0.045         0.03 
  17   1.42     0.10      0.077         0.090     0.045         0.03 
  18   1.50     0.10      0.077         0.090     0.045         0.03 
  19   1.58     0.10      0.077         0.089     0.045         0.03 
  20   1.67     0.10      0.077         0.089     0.045         0.03 
  21   1.75     0.10      0.077         0.089     0.045         0.03 
  22   1.83     0.13      0.103         0.088      ---          0.01 
  23   1.92     0.13      0.103         0.088      ---          0.01 
  24   2.00     0.13      0.103         0.088      ---          0.02 
  25   2.08     0.13      0.103         0.087      ---          0.02 
  26   2.17     0.13      0.103         0.087      ---          0.02 
  27   2.25     0.13      0.103         0.086      ---          0.02 
  28   2.33     0.13      0.103         0.086      ---          0.02 
  29   2.42     0.13      0.103         0.086      ---          0.02 
  30   2.50     0.13      0.103         0.085      ---          0.02 
  31   2.58     0.17      0.128         0.085      ---          0.04 
  32   2.67     0.17      0.128         0.085      ---          0.04 
  33   2.75     0.17      0.128         0.084      ---          0.04 
  34   2.83     0.17      0.128         0.084      ---          0.04 
  35   2.92     0.17      0.128         0.084      ---          0.04 
  36   3.00     0.17      0.128         0.083      ---          0.05 
  37   3.08     0.17      0.128         0.083      ---          0.05 
  38   3.17     0.17      0.128         0.083      ---          0.05 
  39   3.25     0.17      0.128         0.082      ---          0.05 
  40   3.33     0.17      0.128         0.082      ---          0.05 
  41   3.42     0.17      0.128         0.082      ---          0.05 
  42   3.50     0.17      0.128         0.081      ---          0.05 
  43   3.58     0.17      0.128         0.081      ---          0.05 
  44   3.67     0.17      0.128         0.081      ---          0.05 
  45   3.75     0.17      0.128         0.080      ---          0.05 
  46   3.83     0.20      0.154         0.080      ---          0.07 
  47   3.92     0.20      0.154         0.080      ---          0.07 
  48   4.00     0.20      0.154         0.079      ---          0.07 
  49   4.08     0.20      0.154         0.079      ---          0.08 
  50   4.17     0.20      0.154         0.079      ---          0.08 
  51   4.25     0.20      0.154         0.078      ---          0.08 
  52   4.33     0.23      0.180         0.078      ---          0.10 
  53   4.42     0.23      0.180         0.078      ---          0.10 
  54   4.50     0.23      0.180         0.077      ---          0.10 
  55   4.58     0.23      0.180         0.077      ---          0.10 
  56   4.67     0.23      0.180         0.077      ---          0.10 
  57   4.75     0.23      0.180         0.076      ---          0.10 
  58   4.83     0.27      0.205         0.076      ---          0.13 
  59   4.92     0.27      0.205         0.076      ---          0.13 
  60   5.00     0.27      0.205         0.075      ---          0.13 
  61   5.08     0.20      0.154         0.075      ---          0.08 
  62   5.17     0.20      0.154         0.075      ---          0.08 
  63   5.25     0.20      0.154         0.074      ---          0.08 
  64   5.33     0.23      0.180         0.074      ---          0.11 
  65   5.42     0.23      0.180         0.074      ---          0.11 
  66   5.50     0.23      0.180         0.073      ---          0.11 
  67   5.58     0.27      0.205         0.073      ---          0.13 
  68   5.67     0.27      0.205         0.073      ---          0.13 
  69   5.75     0.27      0.205         0.072      ---          0.13 
  70   5.83     0.27      0.205         0.072      ---          0.13 
  71   5.92     0.27      0.205         0.072      ---          0.13 
  72   6.00     0.27      0.205         0.071      ---          0.13 



  73   6.08     0.30      0.231         0.071      ---          0.16 
  74   6.17     0.30      0.231         0.071      ---          0.16 
  75   6.25     0.30      0.231         0.070      ---          0.16 
  76   6.33     0.30      0.231         0.070      ---          0.16 
  77   6.42     0.30      0.231         0.070      ---          0.16 
  78   6.50     0.30      0.231         0.070      ---          0.16 
  79   6.58     0.33      0.257         0.069      ---          0.19 
  80   6.67     0.33      0.257         0.069      ---          0.19 
  81   6.75     0.33      0.257         0.069      ---          0.19 
  82   6.83     0.33      0.257         0.068      ---          0.19 
  83   6.92     0.33      0.257         0.068      ---          0.19 
  84   7.00     0.33      0.257         0.068      ---          0.19 
  85   7.08     0.33      0.257         0.067      ---          0.19 
  86   7.17     0.33      0.257         0.067      ---          0.19 
  87   7.25     0.33      0.257         0.067      ---          0.19 
  88   7.33     0.37      0.282         0.066      ---          0.22 
  89   7.42     0.37      0.282         0.066      ---          0.22 
  90   7.50     0.37      0.282         0.066      ---          0.22 
  91   7.58     0.40      0.308         0.066      ---          0.24 
  92   7.67     0.40      0.308         0.065      ---          0.24 
  93   7.75     0.40      0.308         0.065      ---          0.24 
  94   7.83     0.43      0.334         0.065      ---          0.27 
  95   7.92     0.43      0.334         0.064      ---          0.27 
  96   8.00     0.43      0.334         0.064      ---          0.27 
  97   8.08     0.50      0.385         0.064      ---          0.32 
  98   8.17     0.50      0.385         0.063      ---          0.32 
  99   8.25     0.50      0.385         0.063      ---          0.32 
 100   8.33     0.50      0.385         0.063      ---          0.32 
 101   8.42     0.50      0.385         0.063      ---          0.32 
 102   8.50     0.50      0.385         0.062      ---          0.32 
 103   8.58     0.53      0.411         0.062      ---          0.35 
 104   8.67     0.53      0.411         0.062      ---          0.35 
 105   8.75     0.53      0.411         0.061      ---          0.35 
 106   8.83     0.57      0.437         0.061      ---          0.38 
 107   8.92     0.57      0.437         0.061      ---          0.38 
 108   9.00     0.57      0.437         0.061      ---          0.38 
 109   9.08     0.63      0.488         0.060      ---          0.43 
 110   9.17     0.63      0.488         0.060      ---          0.43 
 111   9.25     0.63      0.488         0.060      ---          0.43 
 112   9.33     0.67      0.514         0.059      ---          0.45 
 113   9.42     0.67      0.514         0.059      ---          0.45 
 114   9.50     0.67      0.514         0.059      ---          0.45 
 115   9.58     0.70      0.539         0.059      ---          0.48 
 116   9.67     0.70      0.539         0.058      ---          0.48 
 117   9.75     0.70      0.539         0.058      ---          0.48 
 118   9.83     0.73      0.565         0.058      ---          0.51 
 119   9.92     0.73      0.565         0.057      ---          0.51 
 120  10.00     0.73      0.565         0.057      ---          0.51 
 121  10.08     0.50      0.385         0.057      ---          0.33 
 122  10.17     0.50      0.385         0.057      ---          0.33 
 123  10.25     0.50      0.385         0.056      ---          0.33 
 124  10.33     0.50      0.385         0.056      ---          0.33 
 125  10.42     0.50      0.385         0.056      ---          0.33 
 126  10.50     0.50      0.385         0.055      ---          0.33 
 127  10.58     0.67      0.514         0.055      ---          0.46 
 128  10.67     0.67      0.514         0.055      ---          0.46 
 129  10.75     0.67      0.514         0.055      ---          0.46 



 130  10.83     0.67      0.514         0.054      ---          0.46 
 131  10.92     0.67      0.514         0.054      ---          0.46 
 132  11.00     0.67      0.514         0.054      ---          0.46 
 133  11.08     0.63      0.488         0.054      ---          0.43 
 134  11.17     0.63      0.488         0.053      ---          0.43 
 135  11.25     0.63      0.488         0.053      ---          0.43 
 136  11.33     0.63      0.488         0.053      ---          0.44 
 137  11.42     0.63      0.488         0.053      ---          0.44 
 138  11.50     0.63      0.488         0.052      ---          0.44 
 139  11.58     0.57      0.437         0.052      ---          0.38 
 140  11.67     0.57      0.437         0.052      ---          0.38 
 141  11.75     0.57      0.437         0.052      ---          0.39 
 142  11.83     0.60      0.462         0.051      ---          0.41 
 143  11.92     0.60      0.462         0.051      ---          0.41 
 144  12.00     0.60      0.462         0.051      ---          0.41 
 145  12.08     0.83      0.642         0.051      ---          0.59 
 146  12.17     0.83      0.642         0.050      ---          0.59 
 147  12.25     0.83      0.642         0.050      ---          0.59 
 148  12.33     0.87      0.668         0.050      ---          0.62 
 149  12.42     0.87      0.668         0.049      ---          0.62 
 150  12.50     0.87      0.668         0.049      ---          0.62 
 151  12.58     0.93      0.719         0.049      ---          0.67 
 152  12.67     0.93      0.719         0.049      ---          0.67 
 153  12.75     0.93      0.719         0.049      ---          0.67 
 154  12.83     0.97      0.745         0.048      ---          0.70 
 155  12.92     0.97      0.745         0.048      ---          0.70 
 156  13.00     0.97      0.745         0.048      ---          0.70 
 157  13.08     1.13      0.873         0.048      ---          0.83 
 158  13.17     1.13      0.873         0.047      ---          0.83 
 159  13.25     1.13      0.873         0.047      ---          0.83 
 160  13.33     1.13      0.873         0.047      ---          0.83 
 161  13.42     1.13      0.873         0.047      ---          0.83 
 162  13.50     1.13      0.873         0.046      ---          0.83 
 163  13.58     0.77      0.591         0.046      ---          0.54 
 164  13.67     0.77      0.591         0.046      ---          0.54 
 165  13.75     0.77      0.591         0.046      ---          0.55 
 166  13.83     0.77      0.591         0.045      ---          0.55 
 167  13.92     0.77      0.591         0.045      ---          0.55 
 168  14.00     0.77      0.591         0.045      ---          0.55 
 169  14.08     0.90      0.693         0.045      ---          0.65 
 170  14.17     0.90      0.693         0.044      ---          0.65 
 171  14.25     0.90      0.693         0.044      ---          0.65 
 172  14.33     0.87      0.668         0.044      ---          0.62 
 173  14.42     0.87      0.668         0.044      ---          0.62 
 174  14.50     0.87      0.668         0.044      ---          0.62 
 175  14.58     0.87      0.668         0.043      ---          0.62 
 176  14.67     0.87      0.668         0.043      ---          0.62 
 177  14.75     0.87      0.668         0.043      ---          0.62 
 178  14.83     0.83      0.642         0.043      ---          0.60 
 179  14.92     0.83      0.642         0.042      ---          0.60 
 180  15.00     0.83      0.642         0.042      ---          0.60 
 181  15.08     0.80      0.616         0.042      ---          0.57 
 182  15.17     0.80      0.616         0.042      ---          0.57 
 183  15.25     0.80      0.616         0.042      ---          0.57 
 184  15.33     0.77      0.591         0.041      ---          0.55 
 185  15.42     0.77      0.591         0.041      ---          0.55 
 186  15.50     0.77      0.591         0.041      ---          0.55 



 187  15.58     0.63      0.488         0.041      ---          0.45 
 188  15.67     0.63      0.488         0.041      ---          0.45 
 189  15.75     0.63      0.488         0.040      ---          0.45 
 190  15.83     0.63      0.488         0.040      ---          0.45 
 191  15.92     0.63      0.488         0.040      ---          0.45 
 192  16.00     0.63      0.488         0.040      ---          0.45 
 193  16.08     0.13      0.103         0.040      ---          0.06 
 194  16.17     0.13      0.103         0.039      ---          0.06 
 195  16.25     0.13      0.103         0.039      ---          0.06 
 196  16.33     0.13      0.103         0.039      ---          0.06 
 197  16.42     0.13      0.103         0.039      ---          0.06 
 198  16.50     0.13      0.103         0.039      ---          0.06 
 199  16.58     0.10      0.077         0.038      ---          0.04 
 200  16.67     0.10      0.077         0.038      ---          0.04 
 201  16.75     0.10      0.077         0.038      ---          0.04 
 202  16.83     0.10      0.077         0.038      ---          0.04 
 203  16.92     0.10      0.077         0.038      ---          0.04 
 204  17.00     0.10      0.077         0.037      ---          0.04 
 205  17.08     0.17      0.128         0.037      ---          0.09 
 206  17.17     0.17      0.128         0.037      ---          0.09 
 207  17.25     0.17      0.128         0.037      ---          0.09 
 208  17.33     0.17      0.128         0.037      ---          0.09 
 209  17.42     0.17      0.128         0.036      ---          0.09 
 210  17.50     0.17      0.128         0.036      ---          0.09 
 211  17.58     0.17      0.128         0.036      ---          0.09 
 212  17.67     0.17      0.128         0.036      ---          0.09 
 213  17.75     0.17      0.128         0.036      ---          0.09 
 214  17.83     0.13      0.103         0.036      ---          0.07 
 215  17.92     0.13      0.103         0.035      ---          0.07 
 216  18.00     0.13      0.103         0.035      ---          0.07 
 217  18.08     0.13      0.103         0.035      ---          0.07 
 218  18.17     0.13      0.103         0.035      ---          0.07 
 219  18.25     0.13      0.103         0.035      ---          0.07 
 220  18.33     0.13      0.103         0.035      ---          0.07 
 221  18.42     0.13      0.103         0.034      ---          0.07 
 222  18.50     0.13      0.103         0.034      ---          0.07 
 223  18.58     0.10      0.077         0.034      ---          0.04 
 224  18.67     0.10      0.077         0.034      ---          0.04 
 225  18.75     0.10      0.077         0.034      ---          0.04 
 226  18.83     0.07      0.051         0.034      ---          0.02 
 227  18.92     0.07      0.051         0.033      ---          0.02 
 228  19.00     0.07      0.051         0.033      ---          0.02 
 229  19.08     0.10      0.077         0.033      ---          0.04 
 230  19.17     0.10      0.077         0.033      ---          0.04 
 231  19.25     0.10      0.077         0.033      ---          0.04 
 232  19.33     0.13      0.103         0.033      ---          0.07 
 233  19.42     0.13      0.103         0.032      ---          0.07 
 234  19.50     0.13      0.103         0.032      ---          0.07 
 235  19.58     0.10      0.077         0.032      ---          0.04 
 236  19.67     0.10      0.077         0.032      ---          0.05 
 237  19.75     0.10      0.077         0.032      ---          0.05 
 238  19.83     0.07      0.051         0.032      ---          0.02 
 239  19.92     0.07      0.051         0.032      ---          0.02 
 240  20.00     0.07      0.051         0.031      ---          0.02 
 241  20.08     0.10      0.077         0.031      ---          0.05 
 242  20.17     0.10      0.077         0.031      ---          0.05 
 243  20.25     0.10      0.077         0.031      ---          0.05 



 244  20.33     0.10      0.077         0.031      ---          0.05 
 245  20.42     0.10      0.077         0.031      ---          0.05 
 246  20.50     0.10      0.077         0.031      ---          0.05 
 247  20.58     0.10      0.077         0.030      ---          0.05 
 248  20.67     0.10      0.077         0.030      ---          0.05 
 249  20.75     0.10      0.077         0.030      ---          0.05 
 250  20.83     0.07      0.051         0.030      ---          0.02 
 251  20.92     0.07      0.051         0.030      ---          0.02 
 252  21.00     0.07      0.051         0.030      ---          0.02 
 253  21.08     0.10      0.077         0.030      ---          0.05 
 254  21.17     0.10      0.077         0.030      ---          0.05 
 255  21.25     0.10      0.077         0.030      ---          0.05 
 256  21.33     0.07      0.051         0.029      ---          0.02 
 257  21.42     0.07      0.051         0.029      ---          0.02 
 258  21.50     0.07      0.051         0.029      ---          0.02 
 259  21.58     0.10      0.077         0.029      ---          0.05 
 260  21.67     0.10      0.077         0.029      ---          0.05 
 261  21.75     0.10      0.077         0.029      ---          0.05 
 262  21.83     0.07      0.051         0.029      ---          0.02 
 263  21.92     0.07      0.051         0.029      ---          0.02 
 264  22.00     0.07      0.051         0.029      ---          0.02 
 265  22.08     0.10      0.077         0.028      ---          0.05 
 266  22.17     0.10      0.077         0.028      ---          0.05 
 267  22.25     0.10      0.077         0.028      ---          0.05 
 268  22.33     0.07      0.051         0.028      ---          0.02 
 269  22.42     0.07      0.051         0.028      ---          0.02 
 270  22.50     0.07      0.051         0.028      ---          0.02 
 271  22.58     0.07      0.051         0.028      ---          0.02 
 272  22.67     0.07      0.051         0.028      ---          0.02 
 273  22.75     0.07      0.051         0.028      ---          0.02 
 274  22.83     0.07      0.051         0.028      ---          0.02 
 275  22.92     0.07      0.051         0.028      ---          0.02 
 276  23.00     0.07      0.051         0.028      ---          0.02 
 277  23.08     0.07      0.051         0.028      ---          0.02 
 278  23.17     0.07      0.051         0.027      ---          0.02 
 279  23.25     0.07      0.051         0.027      ---          0.02 
 280  23.33     0.07      0.051         0.027      ---          0.02 
 281  23.42     0.07      0.051         0.027      ---          0.02 
 282  23.50     0.07      0.051         0.027      ---          0.02 
 283  23.58     0.07      0.051         0.027      ---          0.02 
 284  23.67     0.07      0.051         0.027      ---          0.02 
 285  23.75     0.07      0.051         0.027      ---          0.02 
 286  23.83     0.07      0.051         0.027      ---          0.02 
 287  23.92     0.07      0.051         0.027      ---          0.02 
 288  24.00     0.07      0.051         0.027      ---          0.02 
     Sum =     100.0                                   Sum =    62.4 
 Flood volume = Effective rainfall      5.20(In) 
  times area       1.2(Ac.)/[(In)/(Ft.)] =       0.5(Ac.Ft) 
 Total soil loss =      1.22(In) 
 Total soil loss =     0.122(Ac.Ft) 
 Total rainfall =      6.42(In) 
 Flood volume =       22634.0 Cubic Feet 
 Total soil loss =        5331.5 Cubic Feet 
 -------------------------------------------------------------------- 
  Peak flow rate of this hydrograph =      1.000(CFS) 
 -------------------------------------------------------------------- 
 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 



                     24 - H O U R    S T O R M 
                R u n o f f      H y d r o g r a p h 
 -------------------------------------------------------------------- 
             Hydrograph in   5   Minute intervals ((CFS)) 
 
 -------------------------------------------------------------------- 
  Time(h+m) Volume Ac.Ft   Q(CFS)  0        2.5       5.0       7.5      10.0 
  ----------------------------------------------------------------------- 
    0+ 5       0.0001      0.02  Q         |         |         |         |  
    0+10       0.0003      0.02  Q         |         |         |         |  
    0+15       0.0005      0.03  Q         |         |         |         |  
    0+20       0.0007      0.03  Q         |         |         |         |  
    0+25       0.0010      0.04  Q         |         |         |         |  
    0+30       0.0012      0.04  Q         |         |         |         |  
    0+35       0.0015      0.04  Q         |         |         |         |  
    0+40       0.0018      0.04  Q         |         |         |         |  
    0+45       0.0020      0.04  Q         |         |         |         |  
    0+50       0.0022      0.02  Q         |         |         |         |  
    0+55       0.0023      0.01  Q         |         |         |         |  
    1+ 0       0.0024      0.01  Q         |         |         |         |  
    1+ 5       0.0026      0.03  Q         |         |         |         |  
    1+10       0.0028      0.04  Q         |         |         |         |  
    1+15       0.0031      0.04  Q         |         |         |         |  
    1+20       0.0034      0.04  Q         |         |         |         |  
    1+25       0.0036      0.04  Q         |         |         |         |  
    1+30       0.0039      0.04  Q         |         |         |         |  
    1+35       0.0042      0.04  Q         |         |         |         |  
    1+40       0.0045      0.04  Q         |         |         |         |  
    1+45       0.0047      0.04  Q         |         |         |         |  
    1+50       0.0049      0.03  Q         |         |         |         |  
    1+55       0.0050      0.02  Q         |         |         |         |  
    2+ 0       0.0052      0.02  Q         |         |         |         |  
    2+ 5       0.0053      0.02  Q         |         |         |         |  
    2+10       0.0054      0.02  Q         |         |         |         |  
    2+15       0.0056      0.02  Q         |         |         |         |  
    2+20       0.0057      0.02  Q         |         |         |         |  
    2+25       0.0058      0.02  Q         |         |         |         |  
    2+30       0.0060      0.02  Q         |         |         |         |  
    2+35       0.0062      0.04  Q         |         |         |         |  
    2+40       0.0066      0.05  Q         |         |         |         |  
    2+45       0.0070      0.05  Q         |         |         |         |  
    2+50       0.0073      0.05  Q         |         |         |         |  
    2+55       0.0077      0.05  Q         |         |         |         |  
    3+ 0       0.0081      0.05  Q         |         |         |         |  
    3+ 5       0.0085      0.05  Q         |         |         |         |  
    3+10       0.0088      0.06  Q         |         |         |         |  
    3+15       0.0092      0.06  Q         |         |         |         |  
    3+20       0.0096      0.06  Q         |         |         |         |  
    3+25       0.0100      0.06  Q         |         |         |         |  
    3+30       0.0104      0.06  Q         |         |         |         |  
    3+35       0.0108      0.06  Q         |         |         |         |  
    3+40       0.0112      0.06  Q         |         |         |         |  
    3+45       0.0116      0.06  Q         |         |         |         |  
    3+50       0.0121      0.08  Q         |         |         |         |  
    3+55       0.0127      0.09  Q         |         |         |         |  
    4+ 0       0.0133      0.09  QV        |         |         |         |  
    4+ 5       0.0140      0.09  QV        |         |         |         |  



    4+10       0.0146      0.09  QV        |         |         |         |  
    4+15       0.0152      0.09  QV        |         |         |         |  
    4+20       0.0160      0.11  QV        |         |         |         |  
    4+25       0.0168      0.12  QV        |         |         |         |  
    4+30       0.0177      0.12  QV        |         |         |         |  
    4+35       0.0185      0.12  QV        |         |         |         |  
    4+40       0.0194      0.12  QV        |         |         |         |  
    4+45       0.0203      0.13  QV        |         |         |         |  
    4+50       0.0212      0.14  QV        |         |         |         |  
    4+55       0.0223      0.16  QV        |         |         |         |  
    5+ 0       0.0234      0.16  QV        |         |         |         |  
    5+ 5       0.0242      0.12  QV        |         |         |         |  
    5+10       0.0249      0.10  QV        |         |         |         |  
    5+15       0.0256      0.10  QV        |         |         |         |  
    5+20       0.0264      0.12  Q V       |         |         |         |  
    5+25       0.0272      0.13  Q V       |         |         |         |  
    5+30       0.0281      0.13  Q V       |         |         |         |  
    5+35       0.0291      0.15  Q V       |         |         |         |  
    5+40       0.0302      0.16  Q V       |         |         |         |  
    5+45       0.0313      0.16  Q V       |         |         |         |  
    5+50       0.0325      0.16  Q V       |         |         |         |  
    5+55       0.0336      0.16  Q V       |         |         |         |  
    6+ 0       0.0347      0.16  Q V       |         |         |         |  
    6+ 5       0.0359      0.18  Q V       |         |         |         |  
    6+10       0.0373      0.19  Q V       |         |         |         |  
    6+15       0.0386      0.19  Q V       |         |         |         |  
    6+20       0.0399      0.19  Q  V      |         |         |         |  
    6+25       0.0413      0.19  Q  V      |         |         |         |  
    6+30       0.0426      0.20  Q  V      |         |         |         |  
    6+35       0.0441      0.21  Q  V      |         |         |         |  
    6+40       0.0457      0.23  Q  V      |         |         |         |  
    6+45       0.0472      0.23  Q  V      |         |         |         |  
    6+50       0.0488      0.23  Q  V      |         |         |         |  
    6+55       0.0504      0.23  Q  V      |         |         |         |  
    7+ 0       0.0519      0.23  Q  V      |         |         |         |  
    7+ 5       0.0535      0.23  Q   V     |         |         |         |  
    7+10       0.0551      0.23  Q   V     |         |         |         |  
    7+15       0.0567      0.23  Q   V     |         |         |         |  
    7+20       0.0584      0.25  Q   V     |         |         |         |  
    7+25       0.0602      0.26  |Q  V     |         |         |         |  
    7+30       0.0620      0.26  |Q  V     |         |         |         |  
    7+35       0.0639      0.28  |Q  V     |         |         |         |  
    7+40       0.0659      0.29  |Q   V    |         |         |         |  
    7+45       0.0680      0.29  |Q   V    |         |         |         |  
    7+50       0.0701      0.31  |Q   V    |         |         |         |  
    7+55       0.0724      0.32  |Q   V    |         |         |         |  
    8+ 0       0.0746      0.33  |Q   V    |         |         |         |  
    8+ 5       0.0771      0.36  |Q   V    |         |         |         |  
    8+10       0.0798      0.39  |Q    V   |         |         |         |  
    8+15       0.0825      0.39  |Q    V   |         |         |         |  
    8+20       0.0851      0.39  |Q    V   |         |         |         |  
    8+25       0.0878      0.39  |Q    V   |         |         |         |  
    8+30       0.0905      0.39  |Q    V   |         |         |         |  
    8+35       0.0933      0.41  |Q     V  |         |         |         |  
    8+40       0.0962      0.42  |Q     V  |         |         |         |  
    8+45       0.0991      0.42  |Q     V  |         |         |         |  
    8+50       0.1022      0.44  |Q     V  |         |         |         |  



    8+55       0.1053      0.45  |Q      V |         |         |         |  
    9+ 0       0.1084      0.45  |Q      V |         |         |         |  
    9+ 5       0.1118      0.49  |Q      V |         |         |         |  
    9+10       0.1154      0.51  | Q     V |         |         |         |  
    9+15       0.1190      0.52  | Q      V|         |         |         |  
    9+20       0.1227      0.54  | Q      V|         |         |         |  
    9+25       0.1264      0.55  | Q      V|         |         |         |  
    9+30       0.1302      0.55  | Q       V         |         |         |  
    9+35       0.1341      0.57  | Q       V         |         |         |  
    9+40       0.1381      0.58  | Q       V         |         |         |  
    9+45       0.1421      0.58  | Q       V         |         |         |  
    9+50       0.1463      0.60  | Q       |V        |         |         |  
    9+55       0.1505      0.61  | Q       |V        |         |         |  
   10+ 0       0.1547      0.61  | Q       |V        |         |         |  
   10+ 5       0.1581      0.48  |Q        | V       |         |         |  
   10+10       0.1609      0.41  |Q        | V       |         |         |  
   10+15       0.1636      0.40  |Q        | V       |         |         |  
   10+20       0.1664      0.40  |Q        | V       |         |         |  
   10+25       0.1691      0.40  |Q        |  V      |         |         |  
   10+30       0.1718      0.40  |Q        |  V      |         |         |  
   10+35       0.1752      0.49  |Q        |  V      |         |         |  
   10+40       0.1790      0.55  | Q       |  V      |         |         |  
   10+45       0.1828      0.56  | Q       |   V     |         |         |  
   10+50       0.1867      0.56  | Q       |   V     |         |         |  
   10+55       0.1905      0.56  | Q       |   V     |         |         |  
   11+ 0       0.1943      0.56  | Q       |   V     |         |         |  
   11+ 5       0.1980      0.54  | Q       |    V    |         |         |  
   11+10       0.2017      0.53  | Q       |    V    |         |         |  
   11+15       0.2053      0.53  | Q       |    V    |         |         |  
   11+20       0.2089      0.53  | Q       |     V   |         |         |  
   11+25       0.2125      0.53  | Q       |     V   |         |         |  
   11+30       0.2162      0.53  | Q       |     V   |         |         |  
   11+35       0.2195      0.49  |Q        |     V   |         |         |  
   11+40       0.2228      0.47  |Q        |      V  |         |         |  
   11+45       0.2260      0.47  |Q        |      V  |         |         |  
   11+50       0.2293      0.48  |Q        |      V  |         |         |  
   11+55       0.2327      0.50  |Q        |      V  |         |         |  
   12+ 0       0.2361      0.50  |Q        |       V |         |         |  
   12+ 5       0.2405      0.63  | Q       |       V |         |         |  
   12+10       0.2453      0.71  | Q       |       V |         |         |  
   12+15       0.2503      0.72  | Q       |        V|         |         |  
   12+20       0.2553      0.74  | Q       |        V|         |         |  
   12+25       0.2605      0.75  | Q       |         V         |         |  
   12+30       0.2656      0.75  | Q       |         V         |         |  
   12+35       0.2710      0.79  |  Q      |         V         |         |  
   12+40       0.2766      0.81  |  Q      |         |V        |         |  
   12+45       0.2822      0.81  |  Q      |         |V        |         |  
   12+50       0.2879      0.83  |  Q      |         | V       |         |  
   12+55       0.2937      0.84  |  Q      |         | V       |         |  
   13+ 0       0.2995      0.84  |  Q      |         |  V      |         |  
   13+ 5       0.3060      0.94  |  Q      |         |  V      |         |  
   13+10       0.3128      0.99  |  Q      |         |   V     |         |  
   13+15       0.3197      1.00  |  Q      |         |   V     |         |  
   13+20       0.3266      1.00  |  Q      |         |    V    |         |  
   13+25       0.3334      1.00  |  Q      |         |    V    |         |  
   13+30       0.3403      1.00  |   Q     |         |     V   |         |  
   13+35       0.3458      0.79  |  Q      |         |     V   |         |  



   13+40       0.3505      0.67  | Q       |         |     V   |         |  
   13+45       0.3550      0.66  | Q       |         |      V  |         |  
   13+50       0.3595      0.66  | Q       |         |      V  |         |  
   13+55       0.3641      0.66  | Q       |         |       V |         |  
   14+ 0       0.3686      0.66  | Q       |         |       V |         |  
   14+ 5       0.3737      0.74  | Q       |         |       V |         |  
   14+10       0.3791      0.78  |  Q      |         |        V|         |  
   14+15       0.3845      0.79  |  Q      |         |        V|         |  
   14+20       0.3898      0.77  |  Q      |         |         V         |  
   14+25       0.3950      0.76  |  Q      |         |         V         |  
   14+30       0.4002      0.76  |  Q      |         |         V         |  
   14+35       0.4054      0.76  |  Q      |         |         |V        |  
   14+40       0.4106      0.76  |  Q      |         |         |V        |  
   14+45       0.4158      0.76  |  Q      |         |         | V       |  
   14+50       0.4209      0.74  | Q       |         |         | V       |  
   14+55       0.4259      0.73  | Q       |         |         | V       |  
   15+ 0       0.4309      0.73  | Q       |         |         |  V      |  
   15+ 5       0.4357      0.71  | Q       |         |         |  V      |  
   15+10       0.4405      0.70  | Q       |         |         |  V      |  
   15+15       0.4453      0.70  | Q       |         |         |   V     |  
   15+20       0.4500      0.68  | Q       |         |         |   V     |  
   15+25       0.4546      0.67  | Q       |         |         |   V     |  
   15+30       0.4591      0.66  | Q       |         |         |    V    |  
   15+35       0.4632      0.59  | Q       |         |         |    V    |  
   15+40       0.4670      0.55  | Q       |         |         |    V    |  
   15+45       0.4707      0.54  | Q       |         |         |     V   |  
   15+50       0.4744      0.54  | Q       |         |         |     V   |  
   15+55       0.4782      0.54  | Q       |         |         |     V   |  
   16+ 0       0.4819      0.54  | Q       |         |         |      V  |  
   16+ 5       0.4837      0.26  |Q        |         |         |      V  |  
   16+10       0.4844      0.10  Q         |         |         |      V  |  
   16+15       0.4849      0.08  Q         |         |         |      V  |  
   16+20       0.4854      0.08  Q         |         |         |      V  |  
   16+25       0.4860      0.08  Q         |         |         |      V  |  
   16+30       0.4865      0.08  Q         |         |         |      V  |  
   16+35       0.4869      0.06  Q         |         |         |      V  |  
   16+40       0.4872      0.05  Q         |         |         |      V  |  
   16+45       0.4876      0.05  Q         |         |         |      V  |  
   16+50       0.4879      0.05  Q         |         |         |      V  |  
   16+55       0.4882      0.05  Q         |         |         |      V  |  
   17+ 0       0.4886      0.05  Q         |         |         |      V  |  
   17+ 5       0.4891      0.09  Q         |         |         |      V  |  
   17+10       0.4899      0.11  Q         |         |         |      V  |  
   17+15       0.4906      0.11  Q         |         |         |      V  |  
   17+20       0.4914      0.11  Q         |         |         |      V  |  
   17+25       0.4922      0.11  Q         |         |         |      V  |  
   17+30       0.4929      0.11  Q         |         |         |      V  |  
   17+35       0.4937      0.11  Q         |         |         |       V |  
   17+40       0.4945      0.11  Q         |         |         |       V |  
   17+45       0.4953      0.11  Q         |         |         |       V |  
   17+50       0.4959      0.09  Q         |         |         |       V |  
   17+55       0.4965      0.08  Q         |         |         |       V |  
   18+ 0       0.4970      0.08  Q         |         |         |       V |  
   18+ 5       0.4976      0.08  Q         |         |         |       V |  
   18+10       0.4982      0.08  Q         |         |         |       V |  
   18+15       0.4987      0.08  Q         |         |         |       V |  
   18+20       0.4993      0.08  Q         |         |         |       V |  



   18+25       0.4999      0.08  Q         |         |         |       V |  
   18+30       0.5004      0.08  Q         |         |         |       V |  
   18+35       0.5009      0.06  Q         |         |         |       V |  
   18+40       0.5012      0.05  Q         |         |         |       V |  
   18+45       0.5016      0.05  Q         |         |         |       V |  
   18+50       0.5018      0.03  Q         |         |         |       V |  
   18+55       0.5020      0.02  Q         |         |         |       V |  
   19+ 0       0.5022      0.02  Q         |         |         |       V |  
   19+ 5       0.5024      0.04  Q         |         |         |       V |  
   19+10       0.5028      0.05  Q         |         |         |       V |  
   19+15       0.5032      0.05  Q         |         |         |       V |  
   19+20       0.5037      0.07  Q         |         |         |       V |  
   19+25       0.5042      0.08  Q         |         |         |       V |  
   19+30       0.5048      0.09  Q         |         |         |       V |  
   19+35       0.5053      0.07  Q         |         |         |       V |  
   19+40       0.5057      0.06  Q         |         |         |       V |  
   19+45       0.5060      0.05  Q         |         |         |       V |  
   19+50       0.5063      0.04  Q         |         |         |       V |  
   19+55       0.5065      0.03  Q         |         |         |       V |  
   20+ 0       0.5066      0.02  Q         |         |         |        V|  
   20+ 5       0.5069      0.04  Q         |         |         |        V|  
   20+10       0.5073      0.05  Q         |         |         |        V|  
   20+15       0.5077      0.06  Q         |         |         |        V|  
   20+20       0.5081      0.06  Q         |         |         |        V|  
   20+25       0.5084      0.06  Q         |         |         |        V|  
   20+30       0.5088      0.06  Q         |         |         |        V|  
   20+35       0.5092      0.06  Q         |         |         |        V|  
   20+40       0.5096      0.06  Q         |         |         |        V|  
   20+45       0.5100      0.06  Q         |         |         |        V|  
   20+50       0.5103      0.04  Q         |         |         |        V|  
   20+55       0.5105      0.03  Q         |         |         |        V|  
   21+ 0       0.5106      0.03  Q         |         |         |        V|  
   21+ 5       0.5109      0.04  Q         |         |         |        V|  
   21+10       0.5113      0.06  Q         |         |         |        V|  
   21+15       0.5117      0.06  Q         |         |         |        V|  
   21+20       0.5120      0.04  Q         |         |         |        V|  
   21+25       0.5122      0.03  Q         |         |         |        V|  
   21+30       0.5124      0.03  Q         |         |         |        V|  
   21+35       0.5127      0.05  Q         |         |         |        V|  
   21+40       0.5131      0.06  Q         |         |         |        V|  
   21+45       0.5135      0.06  Q         |         |         |        V|  
   21+50       0.5137      0.04  Q         |         |         |        V|  
   21+55       0.5139      0.03  Q         |         |         |        V|  
   22+ 0       0.5141      0.03  Q         |         |         |        V|  
   22+ 5       0.5145      0.05  Q         |         |         |        V|  
   22+10       0.5148      0.06  Q         |         |         |        V|  
   22+15       0.5153      0.06  Q         |         |         |        V|  
   22+20       0.5155      0.04  Q         |         |         |        V|  
   22+25       0.5157      0.03  Q         |         |         |        V|  
   22+30       0.5159      0.03  Q         |         |         |        V|  
   22+35       0.5161      0.03  Q         |         |         |        V|  
   22+40       0.5163      0.03  Q         |         |         |        V|  
   22+45       0.5165      0.03  Q         |         |         |        V|  
   22+50       0.5167      0.03  Q         |         |         |        V|  
   22+55       0.5169      0.03  Q         |         |         |        V|  
   23+ 0       0.5171      0.03  Q         |         |         |        V|  
   23+ 5       0.5173      0.03  Q         |         |         |        V|  



   23+10       0.5175      0.03  Q         |         |         |        V|  
   23+15       0.5177      0.03  Q         |         |         |        V|  
   23+20       0.5179      0.03  Q         |         |         |        V|  
   23+25       0.5181      0.03  Q         |         |         |        V|  
   23+30       0.5183      0.03  Q         |         |         |        V|  
   23+35       0.5185      0.03  Q         |         |         |        V|  
   23+40       0.5187      0.03  Q         |         |         |        V|  
   23+45       0.5189      0.03  Q         |         |         |        V|  
   23+50       0.5191      0.03  Q         |         |         |        V|  
   23+55       0.5193      0.03  Q         |         |         |        V|  
   24+ 0       0.5195      0.03  Q         |         |         |        V|  
   24+ 5       0.5196      0.01  Q         |         |         |        V|  
   24+10       0.5196      0.00  Q         |         |         |        V|  
----------------------------------------------------------------------- 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX 2 – MAPS 

 VICINITY MAP 
 DRAINAGE MAP - EXISTING  
 DRAINAGE MAP – PROPOSED 
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APPENDIX 3 – HYDROLOGY 

 2-YEAR / 1HR HYDROLOGY - EXISTING 
 10-YEAR / 1HR HYDROLOGY - EXISTING 
 100-YEAR / 1HR HYDROLOGY – EXISTING 
 2-YEAR / 1HR HYDROLOGY - PROPOSED 
 10-YEAR / 1HR HYDROLOGY - PROPOSED 
 100-YEAR / 1HR HYDROLOGY - PROPOSED 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



____________________________________________________________________________ 
 **************************************************************************** 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON 
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT 
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL 
          (c) Copyright 1982-2016 Advanced Engineering Software (aes) 
                       (Rational Tabling Version 23.0) 
                    Release Date: 07/01/2016  License ID 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 2 YEAR - 1 HOUR DESIGN STORM                                             * 
 * AAA FENCE WAREHOUSE                                                      * 
 * EXISTING CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: PEN2E.DAT                                          
   TIME/DATE OF STUDY: 15:15 07/31/2025 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.584 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.840 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =    2.00   1-HOUR INTENSITY(INCH/HOUR) =   0.584 
   SLOPE OF INTENSITY DURATION CURVE = 0.5000 
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS 
         FOR ALL DOWNSTREAM ANALYSES 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    110.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 



          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   327.00 
   UPSTREAM ELEVATION(FEET) =   2533.60 
   DOWNSTREAM ELEVATION(FEET) =   2525.60 
   ELEVATION DIFFERENCE(FEET) =      8.00 
   TC = 0.533*[(  327.00**3)/(     8.00)]**.2 =   11.337 
      2 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.343 
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .6225 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA RUNOFF(CFS) =      1.00 
   TOTAL AREA(ACRES) =      1.20   TOTAL RUNOFF(CFS) =      1.00 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        1.2  TC(MIN.) =     11.34 
   PEAK FLOW RATE(CFS)   =       1.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



____________________________________________________________________________ 
 **************************************************************************** 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON 
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT 
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL 
          (c) Copyright 1982-2016 Advanced Engineering Software (aes) 
                       (Rational Tabling Version 23.0) 
                    Release Date: 07/01/2016  License ID 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 10 YEAR - 1 HOUR DESIGN STORM                                            * 
 * AAA FENCE WAREHOUSE                                                      * 
 * EXISTING CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: PEN10E.DAT                                         
   TIME/DATE OF STUDY: 15:16 07/31/2025 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =   10.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.584 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.840 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =   10.00   1-HOUR INTENSITY(INCH/HOUR) =   1.112 
   SLOPE OF INTENSITY DURATION CURVE = 0.5000 
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS 
         FOR ALL DOWNSTREAM ANALYSES 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    110.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 



          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   327.00 
   UPSTREAM ELEVATION(FEET) =   2533.60 
   DOWNSTREAM ELEVATION(FEET) =   2525.60 
   ELEVATION DIFFERENCE(FEET) =      8.00 
   TC = 0.533*[(  327.00**3)/(     8.00)]**.2 =   11.337 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.558 
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .7292 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA RUNOFF(CFS) =      2.24 
   TOTAL AREA(ACRES) =      1.20   TOTAL RUNOFF(CFS) =      2.24 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        1.2  TC(MIN.) =     11.34 
   PEAK FLOW RATE(CFS)   =       2.24 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



____________________________________________________________________________ 
 **************************************************************************** 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON 
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT 
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL 
          (c) Copyright 1982-2016 Advanced Engineering Software (aes) 
                       (Rational Tabling Version 23.0) 
                    Release Date: 07/01/2016  License ID 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 100 YEAR - 1 HOUR DESIGN STORM                                           * 
 * AAA FENCE WAREHOUSE                                                      * 
 * EXISTING CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: PEN100E.DAT                                        
   TIME/DATE OF STUDY: 15:17 07/31/2025 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.584 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.840 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.840 
   SLOPE OF INTENSITY DURATION CURVE = 0.5000 
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS 
         FOR ALL DOWNSTREAM ANALYSES 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    110.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 



          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS: UNDEVELOPED WITH POOR COVER 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   327.00 
   UPSTREAM ELEVATION(FEET) =   2533.60 
   DOWNSTREAM ELEVATION(FEET) =   2525.60 
   ELEVATION DIFFERENCE(FEET) =      8.00 
   TC = 0.533*[(  327.00**3)/(     8.00)]**.2 =   11.337 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.233 
   UNDEVELOPED WATERSHED RUNOFF COEFFICIENT = .7884 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA RUNOFF(CFS) =      4.00 
   TOTAL AREA(ACRES) =      1.20   TOTAL RUNOFF(CFS) =      4.00 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        1.2  TC(MIN.) =     11.34 
   PEAK FLOW RATE(CFS)   =       4.00 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



____________________________________________________________________________ 
 **************************************************************************** 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON 
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT 
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL 
          (c) Copyright 1982-2016 Advanced Engineering Software (aes) 
                       (Rational Tabling Version 23.0) 
                    Release Date: 07/01/2016  License ID 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 2 YEAR - 1 HOUR DESIGN STORM                                             * 
 * AAA FENCE WAREHOUSE                                                      * 
 * PROPOSED CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: PEN2P.DAT                                          
   TIME/DATE OF STUDY: 15:18 07/31/2025 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =    2.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.584 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.840 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =    2.00   1-HOUR INTENSITY(INCH/HOUR) =   0.584 
   SLOPE OF INTENSITY DURATION CURVE = 0.5000 
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS 
         FOR ALL DOWNSTREAM ANALYSES 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    110.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 



          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   462.00 
   UPSTREAM ELEVATION(FEET) =   2533.00 
   DOWNSTREAM ELEVATION(FEET) =   2531.30 
   ELEVATION DIFFERENCE(FEET) =      1.70 
   TC = 0.303*[(  462.00**3)/(     1.70)]**.2 =   10.821 
      2 YEAR RAINFALL INTENSITY(INCH/HOUR) =  1.375 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8727 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA RUNOFF(CFS) =      1.44 
   TOTAL AREA(ACRES) =      1.20   TOTAL RUNOFF(CFS) =      1.44 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        1.2  TC(MIN.) =     10.82 
   PEAK FLOW RATE(CFS)   =       1.44 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



____________________________________________________________________________ 
 **************************************************************************** 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON 
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT 
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL 
          (c) Copyright 1982-2016 Advanced Engineering Software (aes) 
                       (Rational Tabling Version 23.0) 
                    Release Date: 07/01/2016  License ID 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 10 YEAR - 1 HOUR DESIGN STORM                                            * 
 * AAA FENCE WAREHOUSE                                                      * 
 * PROPOSED CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: PEN10P.DAT                                         
   TIME/DATE OF STUDY: 15:18 07/31/2025 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =   10.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.584 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.840 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =   10.00   1-HOUR INTENSITY(INCH/HOUR) =   1.112 
   SLOPE OF INTENSITY DURATION CURVE = 0.5000 
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS 
         FOR ALL DOWNSTREAM ANALYSES 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    110.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 



          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   462.00 
   UPSTREAM ELEVATION(FEET) =   2533.00 
   DOWNSTREAM ELEVATION(FEET) =   2531.30 
   ELEVATION DIFFERENCE(FEET) =      1.70 
   TC = 0.303*[(  462.00**3)/(     1.70)]**.2 =   10.821 
     10 YEAR RAINFALL INTENSITY(INCH/HOUR) =  2.618 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8832 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA RUNOFF(CFS) =      2.77 
   TOTAL AREA(ACRES) =      1.20   TOTAL RUNOFF(CFS) =      2.77 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        1.2  TC(MIN.) =     10.82 
   PEAK FLOW RATE(CFS)   =       2.77 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



____________________________________________________________________________ 
 **************************************************************************** 
             RATIONAL METHOD HYDROLOGY COMPUTER PROGRAM BASED ON 
         RIVERSIDE COUNTY FLOOD CONTROL & WATER CONSERVATION DISTRICT 
                       (RCFC&WCD)  1978 HYDROLOGY MANUAL 
          (c) Copyright 1982-2016 Advanced Engineering Software (aes) 
                       (Rational Tabling Version 23.0) 
                    Release Date: 07/01/2016  License ID 1524 
 
                            Analysis prepared by: 
 
                                SITETECH, INC.                                
                         8061 CHURCH STREET, P.O. 592                         
                              HIGHLAND, CA 92346                              
                              PH: (909) 864-3180                              
 
  ************************** DESCRIPTION OF STUDY ************************** 
 * 100 YEAR - 1 HOUR DESIGN STORM                                           * 
 * AAA FENCE WAREHOUSE                                                      * 
 * PROPOSED CONDITION                                                       * 
  ************************************************************************** 
 
   FILE NAME: PEN100P.DAT                                        
   TIME/DATE OF STUDY: 15:20 07/31/2025 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED HYDROLOGY AND HYDRAULIC MODEL INFORMATION: 
 ---------------------------------------------------------------------------- 
   USER SPECIFIED STORM EVENT(YEAR) =  100.00 
   SPECIFIED MINIMUM PIPE SIZE(INCH) =   6.00 
   SPECIFIED PERCENT OF GRADIENTS(DECIMAL) TO USE FOR FRICTION SLOPE = 0.95 
   2-YEAR, 1-HOUR PRECIPITATION(INCH) =  0.584 
   100-YEAR, 1-HOUR PRECIPITATION(INCH) =  1.840 
   COMPUTED RAINFALL INTENSITY DATA: 
   STORM EVENT =  100.00   1-HOUR INTENSITY(INCH/HOUR) =   1.840 
   SLOPE OF INTENSITY DURATION CURVE = 0.5000 
   RCFC&WCD HYDROLOGY MANUAL "C"-VALUES USED FOR RATIONAL METHOD 
   NOTE: CONSIDER ALL CONFLUENCE STREAM COMBINATIONS 
         FOR ALL DOWNSTREAM ANALYSES 
   *USER-DEFINED STREET-SECTIONS FOR COUPLED PIPEFLOW AND STREETFLOW MODEL* 
      HALF-  CROWN TO   STREET-CROSSFALL:   CURB  GUTTER-GEOMETRIES:  MANNING 
      WIDTH  CROSSFALL  IN-  / OUT-/PARK-  HEIGHT  WIDTH  LIP   HIKE  FACTOR 
 NO.   (FT)     (FT)    SIDE / SIDE/ WAY    (FT)    (FT)  (FT)  (FT)    (n) 
 ===  =====  =========  =================  ======  ===== ====== ===== ======= 
   1   30.0     20.0    0.018/0.018/0.020   0.67    2.00 0.0312 0.167 0.0150 
 
   GLOBAL STREET FLOW-DEPTH CONSTRAINTS: 
     1. Relative Flow-Depth =  0.00 FEET 
        as (Maximum Allowable Street Flow Depth) - (Top-of-Curb) 
     2. (Depth)*(Velocity) Constraint =  6.0 (FT*FT/S) 
   *SIZE PIPE WITH A FLOW CAPACITY GREATER THAN 
    OR EQUAL TO THE UPSTREAM TRIBUTARY PIPE.* 
 
 **************************************************************************** 
   FLOW PROCESS FROM NODE    100.00 TO NODE    110.00 IS CODE =  21 
 ---------------------------------------------------------------------------- 
   >>>>>RATIONAL METHOD INITIAL SUBAREA ANALYSIS<<<<< 
 ============================================================================ 



          ASSUMED INITIAL SUBAREA UNIFORM 
          DEVELOPMENT IS COMMERCIAL 
   TC = K*[(LENGTH**3)/(ELEVATION CHANGE)]**.2 
   INITIAL SUBAREA FLOW-LENGTH(FEET) =   462.00 
   UPSTREAM ELEVATION(FEET) =   2533.00 
   DOWNSTREAM ELEVATION(FEET) =   2531.30 
   ELEVATION DIFFERENCE(FEET) =      1.70 
   TC = 0.303*[(  462.00**3)/(     1.70)]**.2 =   10.821 
    100 YEAR RAINFALL INTENSITY(INCH/HOUR) =  4.333 
   COMMERCIAL DEVELOPMENT RUNOFF COEFFICIENT = .8891 
   SOIL CLASSIFICATION IS "C" 
   SUBAREA RUNOFF(CFS) =      4.62 
   TOTAL AREA(ACRES) =      1.20   TOTAL RUNOFF(CFS) =      4.62 
 ============================================================================ 
   END OF STUDY SUMMARY: 
   TOTAL AREA(ACRES)     =        1.2  TC(MIN.) =     10.82 
   PEAK FLOW RATE(CFS)   =       4.62 
 ============================================================================ 
 ============================================================================ 
   END OF RATIONAL METHOD ANALYSIS 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



APPENDIX 4 – DRAINAGE DETAILS 

 BIO-RETENTION BASIN SIZING 
 DRAINAGE DETAILS & SECTIONS 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



Amended Soil Infil. Rate (in/hr) 5 Basin Footprint (ft2) 1269
Amended Soil Factor of Safety 2 Amended Soil Depth (ft) 3.00

Amended Soil Design Infil. Rate (in/hr) 2.5 Amended Soil Porosity 30%
Drawdown Time (hr) 48 Gravel Depth (ft) 1.00

Maximum Ponding Depth (ft) 0.5 Gravel Porosity 40%
Design Ponding Depth (ft) 0.5 Duration of Storm (hr) 3

=

=
=
= INPUT DATA
= CALCULATED DATA

* Treated Volume = Soil Footprint x 
[(Design Ponding Depth / 2) + (Soil 
Depth x Soil Porosity) + (Gravel Depth x 
Gravel Porosity) + (Duration of Storm x 
(Soil Design Infiltration Rate / 12))]

VBMP > VDCV ??? YES

AAA FENCE WAREHOUSE - BIORETENTION SYSTEM

Results

Total Biotreated Volume (ft3) 2760
Design Capture Volume (ft3) 2627
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APPENDIX 5 – HYDRAULIC CALCULATIONS 

 12” STORM DRAIN 
 BASIN CROSS-SECTION 
 36” CATCH BASIN INLET 
 36” WIDE BASIN INLET 
 48” WIDE PARKWAY DRAIN 
 48” WIDE “U” CHANNEL 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 31 2025

12IN HDPE DRAIN PIPE TO STORAGE TANKS

Circular
Diameter (ft) =  1.00

Invert Elev (ft) =  1.00
Slope (%) =  6.00
N-Value =  0.025

Calculations
Compute by: Known Q
Known Q (cfs) =  4.62

Highlighted
Depth (ft) =  0.83
Q (cfs) =  4.620
Area (sqft) =  0.70
Velocity (ft/s) =  6.58
Wetted Perim (ft) =  2.30
Crit Depth, Yc (ft) =  0.90
Top Width (ft) =  0.75
EGL (ft) =  1.50

0 1 2 3

Elev (ft) Depth (ft)
Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

Reach (ft)



Channel Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 30 2025

100 YEAR/1 HR WATER SURFACE LEVEL AT AVERAGE BASIN WIDTH (16.5')

Trapezoidal
Bottom Width (ft) =  16.50
Side Slopes (z:1) =  4.00, 4.00
Total Depth (ft) =  1.00
Invert Elev (ft) =  1.00
Slope (%) =  0.05
N-Value =  0.030

Calculations
Compute by: Known Q
Known Q (cfs) =  4.62

Highlighted
Depth (ft) =  0.43
Q (cfs) =  4.620
Area (sqft) =  7.83
Velocity (ft/s) =  0.59
Wetted Perim (ft) =  20.05
Crit Depth, Yc (ft) =  0.14
Top Width (ft) =  19.94
EGL (ft) =  0.44

0 5 10 15 20 25 30 35

Elev (ft) Depth (ft)
Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

Reach (ft)



Inlet Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Thursday, Jul 31 2025

36IN GRATED INLET REQUIRED HEAD FOR 100-YEAR CFS

Drop Grate Inlet
Location =  Sag
Curb Length (ft) =  -0-
Throat Height (in) =  -0-
Grate Area (sqft) =  7.06
Grate Width (ft) =  3.00
Grate Length (ft) =  3.00

Gutter
Slope, Sw (ft/ft) =  0.300
Slope, Sx (ft/ft) =  0.300
Local Depr (in) =  -0-
Gutter Width (ft) =  3.00
Gutter Slope (%) =  -0-
Gutter n-value =  -0-

Calculations
Compute by: Known Q
Q (cfs) =  4.62

Highlighted
Q Total (cfs) =  4.62
Q Capt (cfs) =  4.62
Q Bypass (cfs) =  -0-
Depth at Inlet (in) =  3.04
Efficiency (%) =  100
Gutter Spread (ft) =  4.69
Gutter Vel (ft/s) =  -0-
Bypass Spread (ft) =  -0-
Bypass Depth (in) =  -0-
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36IN WIDE BASIN INLET

Rectangular
Bottom Width (ft) =  3.00
Total Depth (ft) =  0.50

Invert Elev (ft) =  1.00
Slope (%) =  0.30
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  4.62

Highlighted
Depth (ft) =  0.49
Q (cfs) =  4.620
Area (sqft) =  1.47
Velocity (ft/s) =  3.14
Wetted Perim (ft) =  3.98
Crit Depth, Yc (ft) =  0.42
Top Width (ft) =  3.00
EGL (ft) =  0.64

0 .5 1 1.5 2 2.5 3 3.5 4

Elev (ft) Depth (ft)
Section

0.75 -0.25

1.00 0.00

1.25 0.25

1.50 0.50

1.75 0.75

2.00 1.00

Reach (ft)
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48IN WIDE PARKWAY DRAIN

Rectangular
Bottom Width (ft) =  4.00
Total Depth (ft) =  0.33

Invert Elev (ft) =  1.00
Slope (%) =  2.00
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  4.62

Highlighted
Depth (ft) =  0.22
Q (cfs) =  4.620
Area (sqft) =  0.88
Velocity (ft/s) =  5.22
Wetted Perim (ft) =  4.44
Crit Depth, Yc (ft) =  0.33
Top Width (ft) =  4.00
EGL (ft) =  0.64

0 .5 1 1.5 2 2.5 3 3.5 4 4.5 5

Elev (ft) Depth (ft)
Section

0.75 -0.25

1.00 0.00

1.25 0.25

1.50 0.50

1.75 0.75

2.00 1.00

Reach (ft)
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48IN WIDE U-CHANNEL

Rectangular
Bottom Width (ft) =  4.00
Total Depth (ft) =  1.00

Invert Elev (ft) =  1.00
Slope (%) =  0.85
N-Value =  0.013

Calculations
Compute by: Known Q
Known Q (cfs) =  4.62

Highlighted
Depth (ft) =  0.28
Q (cfs) =  4.620
Area (sqft) =  1.12
Velocity (ft/s) =  4.10
Wetted Perim (ft) =  4.56
Crit Depth, Yc (ft) =  0.35
Top Width (ft) =  4.00
EGL (ft) =  0.54

0 .5 1 1.5 2 2.5 3 3.5 4 4.5 5

Elev (ft) Depth (ft)
Section

0.50 -0.50

1.00 0.00

1.50 0.50

2.00 1.00

2.50 1.50

3.00 2.00

Reach (ft)



APPENDIX 6 – REFERENCE MATERIAL 

• INTENSITY DURATION CURVE
• RUNOFF INDEX NUMBERS
• NOAA RAINFALL DATA
• USDA NRCS SOIL MAP
• USDA NRCS SOILS DATA
• FEMA FLOOD MAP
• SOILS REPORT
• STORAGE TANK MAINTENANCE
• SUMP PUMP MAINTENANCE
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SoCal Professional 
Engineers, Inc. 

Serving all Southern California 

229 Cajon St., Ste.#2, Redlands, CA 92373    909.271.3135 
 

SoCal Professional Engineers, Inc.                                                                                                                                      W.O. NO.1652301.01 

 
December 7, 2023 
 
 
Mr. Larry Aguilera 
320 E. 3rd Street 
Beaumont, California 92223 
 
 
SUBJECT: ONSITE STORMWATER INFILTRATION SYSTEM INVESTIGATION 

Proposed Commercial Building 
Risco Circle, APN 417-220-009 1.2+ Acres 
Beaumont, Riverside County, California 

  Work Order No. 1652301.00 
 
 
Mr. Aguilera: 
 
In accordance with your authorization, we have conducted percolation testing for the infiltration 
system proposed for the subject property.  The purpose of our investigation was to provide infiltration 
rates for the proposed infiltration systems. 
 
Site Description 
 
Attached as Plate 1, the Infiltration Test Location Map utilized the 20-scale,” Site Plan” prepared 
by SiteTech, Inc. of Highland CA, showing the approximate location(s) of the infiltration tests on 
the site. The subject site is located south of 4th Street west of Risco Circle. in the City of Beaumont, 
Riverside County, California.  The geographical relationships of the site and surrounding area are 
depicted on our Site Location Map, Figure 1. 
 
At the time of our investigation, the site was vacant as shown on the Site Plan.  Vegetation on the 
subject site consisted of minor weeds. Topographically, the site consists of nearly level terrain 
with gradients of approximately 5 percent to the south toward the adjacent.  Overall relief on the 
subject site, is approximately 5-ft.  
  
 
 
Percolation/Infiltration Investigation 
 
Percolation/infiltration testing was conducted on October 18, 2023. Two tests were performed within 
the project area within the existing native soils.  The test locations are depicted on the Infiltration Test 
Location Map, Plate 1. Two separate shallow borings were excavated, and two percolation tests were 
performed at depths corresponding to the depth of the proposed infiltration system.  Additionally, an 
exploratory boring was advanced to a total depth explored of 15-ft below the ground surface. (bgs). 
 



Risco Circle, Beaumont 
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The exploratory excavation indicates that the area of the proposed system is underlain by 
Quaternary Aged Older Surficial Deposits, (map symbol Qoa) (Dibblee Jr., 2003). This unit was 
overlain by undocumented fill and extended to the total depth explored of 15-ft bgs (B-1). 
 
Soils were visually classified according to the Unified Soil Classification System as silty Sand 
(Unified Soil Classification – SM) described as dark brown, fine to coarse grained, gravelly, 
slightly moist, and loose becoming denser with depth.  This unit extends to the maximum depth 
explored of 15 ft below the existing ground surface. 

Detailed descriptions of the onsite units are presented on our exploratory trench logs included in 
Appendix B. 
 

LABORATORY TESTING PROGRAM 
 
Sieve analysis testing was performed on a soil sample representative of the earth materials exposed 
in the near surface soils at depths of 0-5ft were 42-percent passing the #200 sieve.  The test results 
are included in Appendix C, Laboratory Test Results. 
 

GROUNDWATER 
 
Groundwater was not encountered within our exploratory boring/trench, which were advanced to a 
maximum depth of 15-ft bgs in area of the proposed building pads.  Historic high groundwater in the 
area is reported at a depth of +200ftbgs (U.S.G.S. Scientific Investigations Report 2006–5026), 
 

SUMMARY OF TEST PROCEDURES 
 
The testing procedure was performed in accordance with Riverside County Department of 
Environmental Health’s “Local Management Program for Onsite Wastewater Treatment Systems”, 
which became effective October 5, 2016, and the resulting perc rates were converted to infiltration 
rates utilizing the Porchet Method as outlined in the Riverside County Flood Control and Water 
Conservation District, “Design Handbook for Low Impact Development Best Management 
Practices” dated September 2011.  The percolation tests were performed at depths within the 
underlying soils corresponding to the proposed system. Procedures for normal soils were followed.  
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Conclusion 
 
Testing indicated infiltration rates at the proposed bottom of the systems within the native soils 
obtained consistent rates. The percolation rate was converted to infiltration rate utilizing the Porchet 
Method.  The rates provided do not include a safety factor.  The exploratory boring location and test 
locations are presented on our Test Location Map, Plate 1. 
 

PERCOLATION 
TEST NO. 

DEPTH 
 OF TEST 

INFILTRATION 
RATE (In/Hr) 

1 5-FT 1.55 
2 5-FT 1.22 
   
   
   

  
 

CLOSURE 
 
It should be noted that infiltration rates determined by testing are ultimate rates based on short-
duration field test results utilizing clear water.  Infiltration rates can be affected by silt build-up, debris, 
degree of soil saturation, and other factors.  An appropriate safety factor should be applied prior to 
use in design to account for subsoil inconsistencies, possible compaction related to site grading, and 
potential silting of the percolating soils.  The safety factor should also be determined with 
consideration to other factors in the system design, particularly storm water volume estimates and the 
safety factors associated with those design components.  
 

LIMITATIONS 
 
The tested rates are representative for the areas and soil types tested.  Should the systems be moved, 
or the exposed soil types are found to different within the proposed systems, the approved infiltration 
rates may not apply.  Our investigation was performed using the degree of care and skill ordinarily 
exercised, under similar circumstances, by reputable Geotechnical Engineers and Geologists 
practicing in this or similar localities.  No other warranty, expressed or implied, is made as to the 
conclusions and professional advice included in this report. 
 
The report is issued with the understanding that it is used only by the owner and it is the sole 
responsibility of the owner or their representative to ensure that the information and recommendations 
contained herein are brought to the attention of the  architect, engineer, and appropriate jurisdictional 
agency for the project and incorporated into the plans; and the necessary steps are taken to see that 
the contractor and subcontractors carry out such recommendations contained herein during 
construction and in the field. 
 
The samples taken and used for testing and the observations made are believed representative; 
however, soil and geologic conditions can vary significantly between test locations.  The evaluation 
or identification of the potential presence of hazardous or corrosive materials was not part of the scope 
of services provided by SoCal Professional Engineers, Inc., or its assigns. 
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The findings of this report are valid as of the present date.  However, changes in the condition of a 
property can occur with the passage of time, whether due to natural processes or the works of man on 
this or adjacent properties.  In addition, changes in applicable or appropriate standards may occur, 
whether they result from legislation or the broadening of knowledge.  Accordingly, the findings of 
this report may be invalidated wholly or partially by changes outside our control.  Therefore, this 
report is subject to review and revision as changed conditions are identified. The firm that performed 
the geotechnical investigation for this project should be retained to provide testing observation 
services during construction to maintain continuity of geotechnical interpretation and to check that 
the recommendations presented herein are implemented during construction of improvements. 
 
If another geotechnical firm is selected to perform the inspection services during construction 
operations, that firm should prepare a letter indicating their intent to assume the responsibilities of 
project geotechnical engineer of record.  Selection of another firm to perform any of the recommended 
activities or failure to retain the undersigned to perform the recommended activities wholly absolves 
SoCal Professional Engineers, Inc, the undersigned, and its assigns from any and all liability arising 
directly or indirectly from any aspects of this project. 
 
We appreciate the opportunity to be of service.  Limitations and conditions contained in reference 
documents are considered in full force and applicable.  If you have any questions, please do not 
hesitate to call our office. 
 
Respectfully Submitted, 
 

SoCal Professional Engineers, Inc. 
 
 
 
Khaled S. Farah 
Civil Engineer, RCE 83128 
 
 
ATTACHMENTS 
Plate 1 – Infiltration Test Location Map 
Appendix A –References 
Appendix B – Boring Log 
Appendix C- Laboratory Test Results 
Appendix D- Test Data Sheets & Porchet Conversion Results 
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LOGGED BY: JRH METHOD OF EXCAVATION: BACKHOE 10/17/2023
 EQUIPPED W/ 30-INCH BUCKET

                            ELEVATION: + LOCATION:  SEE  PLOT PLAN
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DESCRIPTION
SOIL TEST

>  UNDOCUMENTED ARTIFICIAL FILL(Quf)

I  SILTY SAND (SM): DARK BROWN, FINE TO COARSE GRAINED,   

< MEDIUM DENSE,  SLIGHTLY MOIST

LOOSE IN UPPER 3FT

5  OLDER SURFICIAL SEDIMENTS(Qoa)

>  SILTY SAND (SM):  BROWN, FINE TO COARSE GRAINED,ABUNDANT   

I GRAVEL MINOR COBBLE, MEDIUM DENSE,  SLIGHTLY MOIST

I   BECOMING  COARSER WITH DEPTH

I  SEIVE

10 I
I

<

 

15

20 TOTAL DEPTH 15.0'

NO GROUNDWATER

25

30

35

 

40

 

JOB NO: 1652301.01 LOG OF TRENCH FIGURE: B-1
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Test Data Sheet & Porchet Conversion Results 
 



Project: Job No.

Date: Presoak Date:
Date:

Use:

Time

5 GALLON PRESOAK/NORMAL

RISCO CIRCLE
1

40 inches

JRH

WO1652301.01
10/17/2023

SCSoil Classification:
Date Excavated:

10/18/2023

Test Hole No.
Depth of Hole:
Check for Sandy Soil Criteria Tested by

150 40.0 32.00 8 3.8

180 40.0 32.25 7.75 3.9

3.5

120

N/A

10/17/2023
Actual Percolation Tested by:

3.6

1

2

Date

7:41
8:11
8:11

Water Level

(Inches) Min/Inch)

2.3

3.2

0

0

60 40.0 30.50 9.5

90 40.0 31.33 8.67530

30

30

30

0

0

N/A

40.0 31.63

30

N/A

N/A

Leach Line Percolation Data Sheet

Sandy Soil Criteria Test

Soil Criteria

30 30 40.0 26.75 13.25

Diff. in Water 
Level (Inches)

Time Interval 
(Min)

Initial water level 
(Inches)

Final Water Level 
(Inches)

0

0

Trial No.

8:41
9:11
9:11
9:41
9:41

8.375

0:00

10:11
10:11
10:41
10:41

0:00

0:00

8:41

0

0

Percolation Rate

(Min) (Min) (Inches) (Inches)

Trial No. Time  Interval Time Initial Water Level Final Water Level



Project: Job No.

Date: Presoak Date:
Date:

Use:

0:00
0 N/A

0:00
0 N/A

0:00
0 N/A

10:45
0 N/A

4.6
10:15
10:15

30 180 40.0 33.75 6.25 4.8
10:45

9:45
30 150 40.0 33.50 6.5

4.0
9:15
9:15

30 120 40.0 33.13 6.875 4.4
9:45

8:45
30 90 40.0 32.50 7.5

8:15
30 60 40.0 31.25 8.75 3.4

8:45

7:45
30 30 40.0 28.75 11.25

(Min) (Min) (Inches) (Inches) (Inches) Min/Inch)

2.7
8:15

0

5 GALLON PRESOAK/NORMAL Soil Criteria

Trial No. Time Time Interval Initial Water Level Final Water Level

2 0

Water Level Percolation Rate

1 0 0

Actual Percolation Tested by: JRH 10/18/2023

Sandy Soil Criteria Test

Trial No. Date Time
Time Interval 

(Min)
Initial water level 

(Inches)
Final Water Level 

(Inches)
Diff. in Water 
Level (Inches)

Depth of Hole: 40 inches Soil Classification: SC
Check for Sandy Soil Criteria Tested by 10/17/2023

Leach Line Percolation Data Sheet
RISCO CIRCLE WO1652301.01

Test Hole No. 2 Date Excavated: 10/17/2023



DATE:
CASE:

THE CONVERSION EQUATION USED IS:

Hole Radius r= 8 inches

Time Interval dt= 30 minutes

Initial height of water during selected time interval H0= 40 inches

Final height of water during selected time interval Hf= 32.25 inches

Change in height of water during selected time interval dH= 7.75 inches

Average head of height over the selected time interval HAVG= 36.125 inches

Converted infiltration rate per test data IT= 1.55 inches/hour

COMMENTS

WO3812201.01 OAK GLEN ROAD GAS

SOCAL PROFESSIONAL ENGINEERS 10/17/2023
JRH RISCO CIRCLE

PERCOLATION TEST CONVERSION TO INFILTRATION RATE

IT(in/hr)= dt(min) x [r(in) + 2hAVG(in)]
dh(in) x 60(min/hr) x r(in)

REQUIRED ENTRY

CALCULATED ENTRY
Company Name:
Designed By:

PORCHET METHOD-CONVERSION OF PERCOLATION 
RATE TO INFILTRATION RATE

LEGEND
PERC TEST NO:

NO 1



DATE:
CASE:

THE CONVERSION EQUATION USED IS:

Hole Radius r= 8 inches

Time Interval dt= 30 minutes

Initial height of water during selected time interval H0= 40 inches

Final height of water during selected time interval Hf= 33.75 inches

Change in height of water during selected time interval dH= 6.25 inches

Average head of height over the selected time interval HAVG= 36.875 inches

Converted infiltration rate per test data IT= 1.22 inches/hour

COMMENTS

WO3812201.01 OAK GLEN ROAD GAS

SOCAL PROFESSIONAL ENGINEERS 10/17/2023
JRH RISCO CIRCLE

PERCOLATION TEST CONVERSION TO INFILTRATION RATE

IT(in/hr)= dt(min) x [r(in) + 2hAVG(in)]
dh(in) x 60(min/hr) x r(in)

REQUIRED ENTRY

CALCULATED ENTRY
Company Name:
Designed By:

PORCHET METHOD-CONVERSION OF PERCOLATION 
RATE TO INFILTRATION RATE

LEGEND
PERC TEST NO:

NO. 2



10,000 gallon below ground installation requirements  
● For septic installations, it is important to contact your local or state sanitarian regarding approved installation procedures. 

● Water runoff caused by sloping terrain, adjacent structures, or paved surfaces can be problematic if the site selection and installa-

tion are not managed properly.  Failure to locate the tank site properly in areas of  water runoff caused by sloping terrain, 
adjacent structures or paved  surfaces, and/or not managing the installation properly can void the warranty. 

 

2.  REQUIRED BACKFILL MATERIAL
¾- minus backfill from top of bedding to bottom of fitting flats on top 
of the tank. Do not use native soil. 
60-80 Yards of 3/4 minus will be needed  

 

A.

 

C.

 

B.
A.  

3. BACKFILLING EXTERIOR

 Use ¾ minus backfill from top of bedding to bottom of fitting flats 
on top.  Note: Keep water in tank 12" higher than backfill outside the 
tank during the entire backfill process up to 7000 gallons. 

 

Maximum backfill over the top of the tank is 24”
.   

 

Mound soil over the top of the tank to direct surface water 
 away from the tank. 

D.
 

 

   

 

1. REQUIRED EQUIPMENT
Excavate to a depth that will provide 
a minimum of 6” and maximum of 
24” of cover over the top of the  
cylindrical part of the tank (AA) This 
would be at 101" high from the bottom.

Allow 18” to 24” on both sides and 
both ends of the tank.   

Prepare the tank bed.  
Bedding material is well-packed 
sand — 6” minimum in soil terrain, 
12” minimum in rock terrain.  
The tank should be installed level.  

 

A.

C. 

B. 

 

 
6" Tall X 24" Diameter or 12" Tall 
X 24" Diameter risers.  

Manhole extensions are supplied 
with screws. Butyl rope not included.  

A.

B.

03/2020 

6. OPTIONAL MANHOLE EXTENSIONS
 

     
Gaskets: 
Provided by customer. 
Use ones similar to our 

gasket. 

1a. You'll need an excavator large enough to lift  
3000 pounds.

1c. An excavator large enough to dig a hole:
143” deep (about 12 feet)
408” long (about 34 feet)
150” wide (about 13 feet)

2. EXCAVATION AND REQUIRED BEDDING

1b. You'll need an excavator large enough to lift  
a tank that is 9' tall, 8.5' wide and 30' long.

1d. Water truck/access to 7000 gallons of water.
       Using a garden hose could take 30 hours
       to fill tank.

A.

B.

(AA)

See #2 for details.

 

septic tank gaskets.

A.

B. Venting:  Provided by customer and required. 

 
Traffic Rating: NOT TRAFFIC RATED.

1e. 1" steel bars and 4 chain sling to move tank. 

C.

Put 2000 gallons of water in the tank, then start backfilling. 

 

24"

101"

Pumping Tank: After installing the tank let the soil 
settle before pumping the tank dry.

D.

18 Yards of sand will be needed

Simon
Text Box
4. ADDITIONAL INFORMATION
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CAUTION 
Failure to comply with the points below voids warranty. 

A. Tanks are not fire-resistant.  Do not store them near an open flame or heat in excess of 180 °F. 

B. Do not install any tank under the path of vehicles or heavy equipment. 

C. Do not leave tanks empty for extended periods of time.   

D. Only for use as underground tanks.  

E.  May be used as holding tanks or for pumping applications where permitted by local codes. 

F.  Made of resins that meet FDA specifications for the storage of drinking water and can be used for that application.  

 
G.  leakage. 

H. 

 

WARRANTY 
Manufacturer warrants that if this part is proven to be defective in material or workmanship within five (5) years Manufacturer warrants that if this part is proven to be defective in material or workmanship within three (3) years 
from the date of manufacture, manufacturer will (at company’s option) either replace or repair said part.  This 
standard limited warranty does not apply to damages resulting from misuse, improper application of 
recommended materials, accident, or improper installation or maintenance.  Remedy to the buyer is limited to 
the replacement of any defective product (or its component where applicable), F.O.B. point of manufacture.  
The buyer’s remedy under this warranty does not include any other direct or indirect consequential damages
which result from defects in material and/or workmanship of its products. 

 

   
 

P/N  64875

4365 Steiner Street 

St. Bonifacius, MN 55375 

(800) 328-3420 

www.norwesco.com 

6940 O Street 

Suite 100 

Lincoln, NE 68510 

(402) 467-5221 

www.snydernet.com 

Maximum temperature of liquid entering tank is 120° F. 

Protect the tank from sharp objects which could puncture it and cause

7. Buoyancy Control/Additional Ballast 

Simon
Line

Simon
Line



(1a) 

(1b) 

   

  

  1. U-Vent can come out of riser (1a) or out of the top of the tank. (1b)

Make sure the U-Vent is the same size or larger than the largest pipe coming into or out of the tank.3.

Notice how it ’s the same size as the pipe coming out of the tank.2.

Simon
Textbox
Proper Venting Of Each Tank
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OWNER’S MANUAL
NOTICE TO INSTALLER:  Instructions must remain with installation.

Safety Instructions
TO AVOID SERIOUS OR FATAL PERSONAL INJURY OR MAJOR 
P R O P E R T Y  D A M A G E ,  R E A D  A N D  F O L L O W  A L L  S A F E T Y  
INSTRUCTIONS IN THIS MANUAL AND ON THE PUMP.

THIS MANUAL IS INTENDED TO ASSIST IN THE INSTALLATION AND 
OPERATION OF THIS UNIT AND MUST BE KEPT WITH THE PUMP.

This is a SAFETY ALERT SYMBOL.
When you see this symbol on the pump or in the 
manual, look for one of the following signal words 
and be alert to the potential for personal injury or 
property damage.
Warns of hazards that WILL cause serious personal    
injury, death or major property damage.
Warns of hazards that CAN cause serious personal 
injury, death or major property damage.
Warns of hazards that CAN cause personal injury or 
property damage.
INDICATES SPECIAL INSTRUCTIONS WHICH ARE 
VERY IMPORTANT AND MUST BE FOLLOWED.

THOROUGHLY REVIEW ALL INSTRUCTIONS AND WARNINGS PRIOR TO 
PERFORMING ANY WORK ON THIS PUMP.

MAINTAIN ALL SAFETY DECALS.

CAUTION

Table of Contents

REFER TO WARRANTY ON PAGE 2.

 EFFLUENT SEWAGE
 X282, X284
 X292, X293, X294, X295

 X161, X163, X165
 X185, X186, X188, X189
 X191

ZOELLER HAZARDOUS LOCATION PUMPS
Class I, Division I, Groups C & D and Class 1, Zone 1, Groups IIA & IIB Gas Areas

OR
Class II, Division I, Groups E, F & G and Zone 20, Dust Areas

Model Number: ______________  Date  Code: _______________

 Simplex    Duplex 

Job Name: __________________________________________

Distributor: __________________________________________

Date of Purchase: _________  Zoeller S/O No.: ______________

Contractor: _________________________________________

Date of Installation: ____________________________________

System Readings During Start-up:   Voltage _____ Amps ______ 

Owner’s Information

Safety Instructions........................................................................... 1

Limited Warranty.............................................................................. 2

Preinstallation Checklist.................................................................. 2

Electrical Data................................................................................ 3-4

General Information....................................................................... 5-6

Pump Dimensions.............................................................................. 7

Pump Wiring Instructions............................................................. 8-9

General Maintenance...................................................................... 10

Operation......................................................................................... 11

Service Checklist............................................................................ 12

FM2298
1023

Supersedes
0723

Certified to CSA Standard
C22.2 No. 145

Tested to FM Standard 
3600 & 3615 & 3616

R 

Product information presented here reflects conditions at time of  publication. Consult factory regarding discrepancies or inconsistencies.

MAIL TO:  P.O. BOX 16347 • Louisville, KY  40256-0347
SHIP TO:  3649 Cane Run Road  • Louisville, KY  40211-1961

Tel: (502) 778-2731 • 1 (800) 928-PUMP 

Visit our website:
zoellerpumps.com

Trusted. Tested. Tough.®

Register your 
Zoeller Pump Company 
Product on our website:

http://reg.zoellerpumps.com/
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LIMITED WARRANTY
Manufacturer warrants, to the purchaser and subsequent owner during the 
warranty period, every new product to be free from defects in material and 
workmanship under normal use and service, when properly used and maintained, 
for a period of one year from date of purchase by the end user, or 18 months 
from date of original manufacture of the product, whichever comes first.  Parts 
that fail within the warranty period, one year from date of purchase by the 
end user, or 18 months from the date of original manufacture of the product, 
whichever comes first, that inspections determine to be defective in material or 
workmanship, will be repaired, replaced or remanufactured at Manufacturer's 
option, provided however, that by so doing we will not be obligated to replace an 
entire assembly, the entire mechanism or the complete unit.  No allowance will 
be made for shipping charges, damages, labor or other charges that may occur 
due to product failure, repair or replacement.

This warranty does not apply to and there shall be no warranty for any material 
or product that has been disassembled without prior approval of Manufacturer, 
subjected to misuse, misapplication, neglect, alteration, accident or act of 
nature; that has not been installed, operated or maintained in accordance with 
Manufacturer's installation instructions; that has been exposed to outside 
substances including but not limited to the following:  sand, gravel, cement, mud, 
tar, hydrocarbons, hydrocarbon derivatives (oil, gasoline, solvents, etc.), or other 

abrasive or corrosive substances, etc. in all pumping applications.  The warranty 
set out in the paragraph above is in lieu of all other warranties expressed or 
implied; and we do not authorize any representative or other person to assume 
for us any other liability in connection with our products.

Contact Manufacturer at, 3649 Cane Run Road, Louisville, Kentucky  40211, 
Attention: Customer Support Department to obtain any needed repair or 
replacement of part(s) or additional information pertaining to our warranty.

MANUFACTURER EXPRESSLY DISCLAIMS LIABILITY FOR SPECIAL, CONSEQUENTIAL 
OR INCIDENTAL DAMAGES OR BREACH OF EXPRESSED OR IMPLIED WARRANTY; 
AND ANY IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE AND 
OF MERCHANTABILITY SHALL BE LIMITED TO THE DURATION OF THE EXPRESSED 
WARRANTY.

Some states do not allow limitations on the duration of an implied warranty, so 
the above limitation may not apply to you. Some states do not allow the exclusion 
or limitation of incidental or consequential damages, so the above limitation or 
exclusion may not apply to you.

This warranty gives you specific legal rights and you may also have other rights 
which vary from state to state.

PREINSTALLATION INFORMATION

	 1. 	 Check to be sure your power source is capable of handling the voltage 
requirements of the motor, as indicated on the pump nameplate. 

	 2. 	 The float switches must be connected to an intrinsically safe circuit in the 
control panel. The installation of float switches is the responsibility of the 
installing party and care should be taken that the tethered float switch will 
not hang up on the pump apparatus or pit peculiarities and is secured so 
that the pump will shut off.  It is recommended that rigid piping and fittings 
be used and the pit be 36" or larger in diameter.

	 3. 	 INFORMATION - VENT HOLE PURPOSE. It is necessary that all submersible 
pumps capable of handling various sizes of solid waste be of the bottom intake 
design to reduce clogging and seal failures. If a check valve is incorporated 
in the installation, a vent hole (approx. 3/16") must be drilled in the discharge 
pipe below the check valve and pit cover to purge the unit of trapped air. 
Water stream will be visible from this hole during pump run periods. This vent 
hole should be checked periodically for clogging and cleaned as necessary. 
Trapped air is caused by agitation and/or a dry basin. 

 4. 	 Water hammer creates momentary high pressure surges. These surges can 
cause severe damage to check valves and the piping system. Consideration 
for water hammer must be included in the piping system design. Reference 
ASPE Data Book, Chapter 2.33. Some systems may require external spring 
or lever weighted check valves or other engineered solutions.

	 5. 	 Three phase pumps must be connected for proper rotation, which is 
counterclockwise looking into impeller inlet. 

	 6.	 Care should be taken during the initial installation to be sure that adequate 
air supply is available whenever any person is in the basin. Always follow 
OSHA guidelines on confined space requirements.

1.		 Inspect your pump. Occasionally, products are damaged during shipment. If the unit is damaged, contact your distributor before using. DO NOT remove the test plugs in the cover nor the motor 
housing.

2. 	 Carefully read the literature provided to familiarize yourself with specif﻿ic details regarding installation and use. These materials should be retained for future reference.
3. 	 National Electrical Code (NEC) articles 500 through 503 explain in detail the requirements for the installation and wiring of electrical equipment in hazardous locations.

	1.	  NOT FOR USE IN ACIDIC ATMOSPHERES.
	2.	 Do not lift, carry, or hang pump by the electrical cables. Damage to the 

electrical cables can cause shock, burns or death. 
3.	 For non-automatic Class II, Division I (alternate Zone 20 designation) rated 

models, the float switch “off” level must be set a minimum of 10 inches for 
the X160-X190, X280, X290 series.                         

	4.	 Make sure there is a properly grounded connection available.  All pumps are 
furnished with provisions for proper grounding to help protect you against 
the possibility of electrical shock.                          

	5.  Make certain that the control box is within the reach of the pump’s power 
supply cord. DO NOT USE AN EXTENSION CORD. Extension cords that are too 
long or too light do not deliver sufficient voltage to the pump motor. But, more 
important, they could present a safety hazard if the insulation were to become 
damaged or the connection end were to fall into the sump.

	6.	 Make sure the pump electrical supply circuit is equipped with fuses and disconnect 
or circuit breakers of proper capacity. A separate branch circuit is recommended, 
sized according to the “National Electrical Code” for the current shown on 
the pump nameplate.

	7.	 Risk of electric shock - These pumps have not been investigated for use in 
swimming pool areas.

8.	 Prop65 warning for California residents: Cancer and reproductive harm- 
www.P65Warnings.ca.gov.

9.	 Electrical wiring and protection must be in accordance with the National 
Electrical Code per NEC articles 500 through 503 for installation in Class I, 
Division 1, Groups C & D Class I, Zone 1, Groups IIA& IIB locations, and Class 
II, Division II, Group E, F, G and Zone 20 and any other applicable state and local 
electrical requirements.

10.	Use pressure-rated pipe and fittings when connecting to the disharge of  
the pump.

CAUTION SEE BELOW FOR
LIST OF CAUTIONS

SEE BELOW FOR
LIST OF WARNINGS

In instances where property damages are incurred as a result of an alleged product failure, the property owner must 
retain possession of the product for investigation purpose.  
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ELECTRICAL DATA

* Line to line reading will only reflect the run winding resistance.
** Line to line reading will only reflect the relay coil resistance on automatic 160-290 series.
 
Start winding resistance can only be measured after removing the cover.
Note: For total resistance including power cable, see chart on page 5.

CONTINUED ON NEXT PAGE

Model HP RPM Voltage Phase Hertz
Amps

"KVA 
Code"

Winding 
Resistance 
Line-to-LineFull Load Shut Off

Locked 
Rotor

MX161 1/2 3450 115 1 60 15.0 7.7 52.2 N **
NX161 1/2 3450 115 1 60 15.0 7.7 52.2 N .53/.46*
DX161 1/2 3450 230 1 60 7.5 3.6 15.1 H **
EX161 1/2 3450 230 1 60 7.5 3.6 15.1 H 4.6/4.0*
HX161 1/2 3450 200 1 60 8.8 6.3 19.8 J **
IX161 1/2 3450 200 1 60 8.8 6.3 19.8 J 3.5/3.0*
JX161 1/2 3450 200 3 60 6.4 3.1 23.6 S 6.1/5.3
FX161 1/2 3450 230 3 60 5.2 2.7 24.0 T 5.5/4.8
GX161 1/2 3450 460 3 60 2.9 1.4 12.0 T 22.1/19.2
MX163 1/2 3450 115 1 60 15.0 8.4 52.2 N **
NX163 1/2 3450 115 1 60 15.0 8.4 52.2 N .53/.46*
DX163 1/2 3450 230 1 60 7.5 4.0 15.1 H **
EX163 1/2 3450 230 1 60 7.5 4.0 15.1 H 4.6/4.0*
HX163 1/2 3450 200 1 60 8.5 4.3 19.8 J **
IX163 1/2 3450 200 1 60 8.5 4.3 19.8 J 3.5/3.0*
JX163 1/2 3450 200 3 60 6.0 3.4 23.6 S 6.1/5.3
FX163 1/2 3450 230 3 60 4.8 3.0 24.0 T 5.5/4.8
GX163 1/2 3450 460 3 60 2.9 1.5 12.0 T 22.1/18.2
DX165 1 3450 230 1 60 10.2 5.5 20.1 E **
EX165 1 3450 230 1 60 10.2 5.5 20.1 E 3.0/2.6*
HX165 1 3450 200 1 60 12.6 6.1 26.8 F **
IX165 1 3450 200 1 60 12.6 6.1 26.8 F 2.0/1.8*
JX165 1 3450 200 3 60 7.5 4.8 31.1 M 3.6/3.2
FX165 1 3450 230 3 60 7.4 3.8 29.8 N 5.5/4.7
GX165 1 3450 460 3 60 3.7 2.1 14.9 N 21.8/19.0
DX185 1 3450 230 1 60 9.8 5.0 20.1 E **
EX185 1 3450 230 1 60 9.8 5.0 20.1 E 3.0/2.6*
HX185 1 3450 200 1 60 11.5 5.1 26.8 F **
IX185 1 3450 200 1 60 11.5 5.1 26.8 F 2.0/1.8*
JX185 1 3450 200 3 60 7.5 3.6 31.1 M 3.6/3.2
FX185 1 3450 230 3 60 7.4 3.8 29.8 N 5.5/4.7
GX185 1 3450 460 3 60 3.7 1.9 14.9 N 21.8/19.0
DX186 1-1/2 3450 230 1 60 13.7 9.3 45.7 H **
EX186 1-1/2 3450 230 1 60 13.7 9.3 45.7 H 1.3/1.1*
HX186 1-1/2 3450 200 1 60 17.2 11.8 54.5 J **
IX186 1-1/2 3450 200 1 60 17.2 11.8 54.5 J .84/.73*
JX186 1-1/2 3450 200 3 60 10.3 6.0 45.2 M 2.5/2.2
FX186 1-1/2 3450 230 3 60 9.2 5.5 39.4 M 3.4/2.9
GX186 1-1/2 3450 460 3 60 4.6 2.8 19.7 M 13.5/11.7
DX188 1-1/2 3450 230 1 60 14.0 7.4 45.7 H **
EX188 1-1/2 3450 230 1 60 14.0 7.4 45.7 H 1.3/1.1*
HX188 1-1/2 3450 200 1 60 16.8 9.8 54.5 J **
IX188 1-1/2 3450 200 1 60 16.8 9.8 54.5 J .84/.73*
JX188 1-1/2 3450 200 3 60 10.3 4.7 45.2 M 2.5/2.2
FX188 1-1/2 3450 230 3 60 8.9 4.1 39.4 M 3.4/2.9
GX188 1-1/2 3450 460 3 60 4.6 2.0 19.7 M 13.5/11.7
DX189 2 3450 230 1 60 17.1 9.4 45.7 F **
EX189 2 3450 230 1 60 17.1 9.4 45.7 F 1.3/1.1*
HX189 2 3450 200 1 60 20.5 11.5 54.5 F **
IX189 2 3450 200 1 60 20.5 11.5 54.5 F .84/.73*
JX189 2 3450 200 3 60 13.2 6.8 45.2 J 2.5/2.2
FX189 2 3450 230 3 60 11.2 5.1 39.4 J 3.4/2.9
GX189 2 3450 460 3 60 6.0 2.8 19.7 J 13.5/11.7
DX191 2 3450 230 1 60 14.5 8.5 45.7 F **
EX191 2 3450 230 1 60 14.5 8.5 45.7 F 1.3/1.1*
MX282 1/2 1750 115 1 60 10.3 7.3 30.2 H 1.4/1.2*
NX282 1/2 1750 115 1 60 10.3 7.3 30.2 H 1.4/1.2*
DX282 1/2 1750 230 1 60 5.0 4.0 15.1 H 5.7/4.9*
EX282 1/2 1750 230 1 60 5.0 4.0 15.1 H 5.7/4.9*
HX282 1/2 1750 200 1 60 6.1 4.5 17.7 H 4.7/4.0*
IX282 1/2 1750 200 1 60 6.1 4.5 17.7 H 4.7/4.0*
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ELECTRICAL DATA, continued

* Line to line reading will only reflect the run winding resistance.
** Line to line reading will only reflect the relay coil resistance on automatic 160-290 series.
 
Start winding resistance can only be measured after removing the cover.
Note: For total resistance including power cable, see chart on page 5.

FX282 1/2 1750 230 3 60 3.0 2.3 12.2 L 9.4/8.1
GX282 1/2 1750 460 3 60 1.7 1.1 6.1 L 37.4/32.5
DX284 1 1750 230 1 60 8.9 6.7 24.9 G **
EX284 1 1750 230 1 60 8.9 6.7 24.9 G 2.5/2.2*
HX284 1 1750 200 1 60 9.3 6.4 26.8 F **
IX284 1 1750 200 1 60 9.3 6.4 26.8 F 2.0/1.8*
JX284 1 1750 200 3 60 5.5 4.0 26.3 L 3.0/2.6
FX284 1 1750 230 3 60 5.0 4.0 22.2 K 4.9/4.3
GX284 1 1750 460 3 60 2.6 1.9 11.1 K 19.0/17.0
MX292 1/2 3450 115 1 60 15.0 10.6 52.2 N **
NX292 1/2 3450 115 1 60 15.0 10.6 52.2 N .53/.46*
DX292 1/2 3450 230 1 60 7.5 4.7 15.1 H 4.6/4.0*
EX292 1/2 3450 230 1 60 7.5 4.7 15.1 H 4.6/4.0*
HX292 1/2 3450 200 1 60 8.8 7.4 19.8 J 3.5/3.0*
IX292 1/2 3450 200 1 60 8.8 7.4 19.8 J 3.5/3.0*
JX292 1/2 3450 200 3 60 6.4 4.0 23.6 S 6.1/5.3
FX292 1/2 3450 230 3 60 5.2 3.5 24.0 T 5.5/4.8
GX292 1/2 3450 460 3 60 2.9 1.7 12.0 T 22.1/19.2
DX293 1 3450 230 1 60 10.2 6.6 20.1 E **
EX293 1 3450 230 1 60 10.2 6.6 20.1 E 3.0/2.6*
HX293 1 3450 200 1 60 12.0 7.5 26.8 F **
IX293 1 3450 200 1 60 12.0 7.5 26.8 F 2.0/1.8*
JX293 1 3450 200 3 60 8.2 5.2 31.1 M 3.6/3.2
FX293 1 3450 230 3 60 7.6 5.2 29.8 N 5.5/4.7
GX293 1 3450 460 3 60 4.0 2.6 14.9 N 21.8/19.0
DX294 1-1/2 3450 230 1 60 13.7 9.7 45.7 H **
EX294 1-1/2 3450 230 1 60 13.7 9.7 45.7 H 1.3/1.1*
HX294 1-1/2 3450 200 1 60 17.8 11.6 54.5 J **
IX294 1-1/2 3450 200 1 60 17.8 11.6 54.5 J .84/.73*
JX294 1-1/2 3450 200 3 60 10.8 6.2 45.2 M 2.5/2.2
FX294 1-1/2 3450 230 3 60 9.5 5.6 39.4 M 3.4/2.9
GX294 1-1/2 3450 460 3 60 4.8 2.8 19.7 M 13.5/11.7
DX295 2 3450 230 1 60 17.1 12.0 45.7 F **
EX295 2 3450 230 1 60 17.1 12.0 45.7 F 1.3/1.1*
HX295 2 3450 200 1 60 20.5 14.7 54.5 F **
IX295 2 3450 200 1 60 20.5 14.7 54.5 F .84/.73*
JX295 2 3450 200 3 60 14.3 8.8 45.2 J 2.5/2.2
FX295 2 3450 230 3 60 12.2 7.5 39.4 J 3.4/2.9
GX295 2 3450 460 3 60 6.1 3.8 19.7 J 13.5/11.7

Model HP RPM Voltage Phase Hertz
Amps Winding 

Resistance 
Line-to-LineFull Load Shut Off

Locked 
Rotor

"KVA 
Code"
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HAZARDOUS LOCATION PUMP DESCRIPTION
1.	 Pumps are constructed of class 30 cast iron with powder coated 

epoxy protection for long life when pumping sewage in submersible 
applications.

2.	 Pump motors are available in single and three phase design.  

3.	 The Hazardous Location Pump is a single seal design and has seal 
leak probes. Single phase units have an internal thermal overload. 
Three phase pumps have a thermal sensor.  A moisture sensor 
seal fail circuit is incorporated into the control panel required for 
nonautomatic pumps. Moisture sensor indicator panel, 10-1031, is 
recommended but not required for automatic pump models.

4.	 Three phase pumps require overload protection in the control panel.

5.	 These pumps are to be repaired by firms approved by 
Zoeller Company and in accordance to Policy # FM0212-3d. Otherwise, 
they are to be returned to the factory for repair.

Note: cCSAus listed pumps are certified to CSA standard C22.2 No 145 
and tested to FM standards 3600, 3615 and 3616 by CSA.

FIELD ASSEMBLED INSTALLATION
1.	 Contractor shall furnish all labor, material, equipment and 

incidentals required for installation of hazardous location pump.

2.	 Installation and piping instructions are included with the rail system 
and basin instructions.  If pump is being retrofitted to an existing 
rail system, accessory parts may be required.  Consult the factory 
and advise make and model of rail system being used.

3.	 All electrical connections including pump to control box and power 
supply to control panels must comply with the “National Electrical 
Code” and applicable local codes. Installation of electrical panels 
and connections should be made by a qualified licensed electrician.

4.	 When installing a pump with a check valve, or a rail system with a 
check valve, you must give the pump case time to fill to help prevent 
air lock when lowering the unit into the liquid. The 6404/6405 pump 
case has an air vent located behind the discharge. This air vent is 
across the pump housing mounting surface and must be cleaned 
before each reinstall. An air vent hole (3/16") must be drilled in 
discharge pipe below the check valve to help prevent air lock. 
This drilled hole must be cleaned before each reinstall. After the 
pump is installed, run the unit submerged to assure the pump case 
is filled (Water should come out of 3/16" diameter hole).

GENERAL INFORMATION

PUMP PERFORMANCE CURVE
MODEL X161/X163/X165/X185/X186/X188/X189

3/4” SOLIDS CAPACITY; X191 5/8” SOLIDS CAPACITY

010740

AWG ohms/ft
Added resistance

25' 50'

18 0.0064 0.16 0.32
16 0.0040 0.10 0.20
14 0.0025 0.06 0.13
12 0.0016 0.04 0.08

Resistance per foot of power cable
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GENERAL INFORMATION, continued
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PUMP DIMENSIONS

6-1/2
[165mm]

8-3/4
[222mm]

1-1/2" NPT STANDARD
2" NPT
OR
3" NPT
AVAILABLE

22-29/32
[582mm]

4-9/16 [116mm]

4-9/16 [116mm]

23-9/32
[591mm]

1-1/2" NPT
CONDUIT CONNECTION

CHECK VALVE

6-1/16 [154mm]

OFF LEVEL MUST BE 
SET AT A MIN. OF 10"

SK1912

X160 - X190 Series

6-5/16
[160mm]

8-9/16
[217mm]5

[127mm]

5 [127mm]

23-5/32
[588mm]

2" NPT
OR
3" NPT
AVAILABLE

23-17/32
[598mm]

CHECK VALVE

1-1/2"NPT 
CONDUIT CONNECTION

6-5/16 [160mm]

OFF LEVEL MUST BE 
SET AT A MIN. OF 10"

SK1913

4-9/16” 8-3/4”

6-1/2”

1-1/2” NPT STAN-
DARD
2” NPT
OR
3” NPT
FLANGE AVAILABLE

8-9/16” (217 mm)

1-1/2” NPT
CONDUIT 

CONNECTION

24-15/16”

21-1/2”

4-29/32” (125 mm)
6-1/16” (154 mm)

(116 mm) (222 mm)

(165 mm)

(633 mm)

(546 mm)

4-9/16” (116 mm)

SK2506

5”
(127 mm)

8-9/16”
(217 mm)

6-5/16”
(160 mm)

2” NPT
OR
3” NPT
FLANGE AVAILABLE

5” (127 mm) 

8-9/16” (217 mm)

1-1/2” NPT
CONDUIT 

CONNECTION

25-3/16”
(640 mm)

21-3/4”
(552 mm)

6-5/16” (160 mm)

SK2507

X280 Series

SK1914

6-1/2
[165mm]

8-3/4
[222mm]

1-1/2" NPT STANDARD
2" NPT
OR
3" NPT
AVAILABLE

22-29/32
[582mm]

4-9/16 [116mm]

4-9/16 [116mm]

23-9/32
[591mm]

1-1/2" NPT
CONDUIT CONNECTION

CHECK VALVE

6-1/16 [154mm]

OFF LEVEL MUST BE 
SET AT A MIN. OF 10"

8-3/4

6-1/2

2" NPT
OR
3" NPT
FLANGE AVAILABLE

1-1/2" NPT
CONDUIT CONNECTION

6-1/16

21-1/2

24-15/16

4-9/16

8-9/16

4-9/16

SK2508

X290 Series

AUTOMATIC AUTOMATIC

NONAUTOMATIC

NONAUTOMATICAUTOMATIC

NONAUTOMATIC



8
© Copyright 2023 Zoeller® Co. All rights reserved.

PUMP WIRING INSTRUCTIONS

 		  FOR YOUR PROTECTION, ALWAYS DISCONNECT THE PUMP FROM ITS POWER SOURCE BEFORE HANDLING. All electrical 
connections must be wired and grounded in accordance with the National Electrical Code and all applicable local codes 

and ordinances.  
 		  RISK OF ELECTRICAL SHOCK  Do not remove the power supply cord or strain relief.

	 		  Installation and checking of electrical circuits and hardware should be performed by a qualified licensed electrician.

EXPLOSION PROOF WIRING DIAGRAMS
X160, X180, X190, X280, X290

All installation of controls, protection devices and wiring should be done by a qualified licensed electrician.  All electrical and safety codes should 
be followed including the most recent National Electrical Code (NEC) and the Occupational Safety and Health Act (OSHA).

 NOT FOR USE IN ACIDIC ATMOSPHERES.

012941 012943

SINGLE PHASE NONAUTOMATIC THREE PHASE
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PUMP WIRING INSTRUCTIONS, continued

016889 016890

SINGLE PHASE AUTOMATIC
MODEL X282
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MODELS X160 - X290
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 Repair and service must be performed by a firm approved 
by Zoeller Company to repair a pump with an explosion-proof motor in 
accordance to the guidelines listed in Policy # FM0212-3d. Contact  the 
Zoeller Product Support Department for additional information.

 If the motor housing or cord cap is disassembled or repaired 
by a firm NOT approved to work on explosion-proof motors, the explosion proof 
rating is void, and the cCSAus tag MUST BE REMOVED FROM THE PUMP.

SAFETY PROCEDURES
 For your protection, always disconnect pump 

and panel from its power source before handling.

 Never enter the basin until it has been properly 
vented and tested. Any person entering a basin should be wearing 
a harness with safety rope extending to the surface so that they can 

be pulled out in case of asphyxiation. Sewage water gives off methane 
and hydrogen sulfide gases, both of which can be highly poisonous.

Installation and checking of electrical circuits and hardware should be 
performed by a qualified electrician.

Pump is never to be lifted by power cord.
 Unit must be cleaned and disinfected, inside the pumping 

chamber and all exterior surfaces, prior to servicing.

GENERAL MAINTENANCE
GENERAL SYSTEM INSPECTION
Before the system is placed into operation, it should be inspected 
by a qualified technician.

 Wiring and grounding must be in accordance 
with the National Electrical Code and all applicable local codes 
and ordinances.

LUBRICATION PROCEDURES
No lubrication is required.

If pumps are to be stored for more than six months, refer to short term 
storage procedure in the Operation section.

PREVENTIVE MAINTENANCE
Preventive maintenance is recommended to ensure a long service 
life from the product. Provided is a suggested maintenance schedule.
Every six months:
• Inspect and test system for proper operation.
• Check for proper and unobstructed float operation.
• Listen for proper check valve operation.
Every 5 years or 10,000 hours of operation:
• Remove pump, inspect and service using a Zoeller rebuild kit.
• Flush and clean basin.

It is very important that these units be connected for proper rotation.  Since no rotating parts are visible without removing the pump from the pit, the rota-
tion on 3 phase units should be checked before installation into the pit as follows:

After the proper electrical connections are made, momentarily energize the pump observing the direction of kick back due to starting torque. The 
rotation is correct if the kick back is in the opposite direction of the rotation arrow. If the rotation is not correct, disconnect power and switch 
any two power leads. Turn power back on and retest for proper rotation.

SENSOR WIRES (See pages 8 and 9)
	 The power and sensor wires are contained in the same cord. The green wire is a ground connection. All wires must terminate in the control panel.

The following should be noted:

(1)	 The thermal sensors are normally closed and mounted adjacent to the motor windings. If internal temperatures exceed a maximum limit, 
the pump will deactivate. On 3 phase models connect the white and red wires with the black tracer to the control panel's thermal cut-out 
terminals. The pump is able to restart once the motor cools down. Continued deactivation of this circuit requires the attention from mainte-
nance personnel.

(2)	 The seal failure wires are connected to a 330K ohm moisture detection circuit. An indicator light will activate whenever water is present in 
the shaft seal cavity or cord cap assembly. Whenever the seal leak light is activated, indicating the entry of moisture into the pump, it should 
be removed and serviced in order to avoid damage to the motor.  Moisture sensor circuit can be checked for continuity (complete circuit) 
with a (Volt-OHM-Meter).  Set the VOM to read resistance and connect the VOM leads to the moisture sensor wires.  The VOM should 
read approximately 330k Ohms.  Resistance readings significantly lower indicates an entry of moisture into the pump.  If VOM reading is 
open then a problem exists with moisture detection circuit.

(3)	 The green wire shall be connected to a ground lug in the panel.  Check resistance between the green ground conductor and all other wires.  
This resistance reading should indicate an open circuit.  If VOM reading returns a reading other than open, then a problem exists with the 
sensor circuit wiring or cordage and the pump should be taken to an approved repair station.  

CONTROL PANELS
These pumps are nonautomatic and they require a control panel with intrinsically safe float and moisture sensor circuits. A motor starter circuit, 
control circuit, and high-water alarm circuit within the panel are standard features. Enclosures rated for outdoor use and alternating relays are 
often required. The following should be noted.

(1)	 The seal failure sensor and thermal sensor (3 phase only) protection require that interfacing terminals and functions be incorporated into 
the panel.  

(2)	 All 3 phase pumps require overload protection in panel. Use with approved motor control that matches motor input in full load amperes with 
overload element(s) selected or adjusted in accordance with control instructions.

(3)	 Lightning arrestors, condensation heaters and elapsed-time meters are optional features that provide added protection.

INSTRUCTIONS FOR CHECKING ROTATION OF THREE PHASE UNITS
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OPERATION

GENERAL
Zoeller pumps are lubricated and tested at the factory prior to shipment 
and require minimum pre-start-up maintenance.

Maximum operating temperature of pump liquid must not exceed 104 
°F (40 °C).

These units are not designed to handle liquids other than effluent: 160 
and 180 or sanitary sewage: 280, 290 and 400. If pump is used to dewater 
areas with contaminated liquids with heavy or abrasive materials, the 
warranty will be voided.

NAMEPLATE DATA
The nameplate, located on the side of the pump, indicates specif﻿ic 
information about the construction of the pump. The model number 
and date code information should be recorded on the front page in the 
“Owner’s Information” section of this manual.

SHORT TERM STORAGE
When not in use, the pump should be stored and the following is advised:

•	 Store pump inside whenever possible or cover with some type of 
protective covering.

•	 Tape or seal in plastic bag the terminal ends of wire leads.
•	 Spray coat unpainted surfaces with rust inhibiting oil.
•	 The impeller should be rotated every six months in order to keep the 

seals lubricated and not develop a permanent set.

If panel is to be stored, the following is advised:

•	 Store the panel inside whenever possible and leave in the shipping 
box.

•	 All openings shall be sealed.
•	 Store in an upright position.
•	 Do not stack anything on top of panel.

START-UP PROCEDURE
Before placing the equipment into operation the following should be 

checked:

•	 Clean pit.
•	 Electrical boxes dry and securely installed.
•	 Floats positioned properly.
•	 Discharge valves open.
•	 3/16” vent hole drilled in pipe between check valve and pump.

Once the above has been verified proceed with the following checks:

•	 Pump power cables and control floats properly installed and voltage 
verified.

•	 Conduit connections to panel are properly sealed.

•	 After installing the pump into the containment area, with adequate 
submergence, open the discharge valve fully. Start the unit using 
manual controls. If flow is appreciably less than rated performance, 
pump may be air locked. To expel trapped air, jog the unit several 
times, using the manual controls.

•	 Have a qualified electrician take voltage and current measurements  
with the pump running. Record these readings in the space provided 
in the “Owner’s Information” section on page 1 of this manual for future 
reference. 

ADJUSTMENT PROCEDURE
Pumps:	 No adjustments are required.

Floats: 	 Nonautomatic - Refer to the system drawing or to the panel 
wiring schematic for the desired location of each float switch 
setting.

	 Automatic - Float is factory set to provide approximate on/off 
levels as follows:

	 SERIES ON OFF
	 X160/X190 19-1/2" 10"
	 X280 19-3/4" 10"
	 X290 19-1/2" 10"
	
NOTE: 	 For non-automatic Class II, Div.1 (alternate Zone  20  designation)  

rated  models,  the  float  switch  “off”  level  must be set to 
a minimum of 10 inches for the X160-X190, X280, X290 series 
and 13 inches for the X400 series.

	 A tighter pumping range can be set by moving the float stop 
closer to the float thereby lowering the "on" point.

Valves:	 Discharge valves should be placed in the fully open position. 
Systems should not be operated for extended periods of time 
with the discharge valves partially closed due to damaging 
the valve.

SHUTDOWN PROCEDURES
If a system is shutdown for more than six months, the following is rec-
ommended:

Pumps:	 If pit is to remain dry, then the pump can remain in the pit. 
With the pump in the pit, it should be operated for five minutes 
once every three months. If the pit is to remain wet, the pump 
should be removed and stored as noted above.

Panels:	 The panel should have all openings sealed to prevent moisture 
and dust from entering the enclosure. Prior to restarting system, 
the panel should be inspected for presence of moisture and any 
loose connections.

Valves:	 Consult the valve/actuator supplier for information concerning 
these systems components.
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SERVICE CHECKLIST

  Electrical precautions. Before servicing the pump, always shut off the main power circuit. Make sure you are wearing 
insulated protective sole shoes and not standing in water. Under flooded conditions, contact your local electric company or a 
qualified licensed electrician for disconnecting electrical service to the pump prior to removal.

	 Pumps contain oil which becomes pressurized and hot under operating conditions. Allow 2-1/2 hours after shut down 
before servicing pump.

 Condition

 A.  Pump will not start or run.

 B.  Motor overheats and trips on overload.

 C.  Pump will not shut off.

 
D.  Pump operates but delivers little or no water.

 
 E.  Pump starts and stops too often.

 F.  Large red flashing light comes on at control  box.

 G.  Grease and solids accumulate in pit around pump.

Common Causes

Blown panel or circuit breaker fuse, low voltage, thermal overload open, impeller 
clogged, float switch held down or defective, incorrect wiring in control panel, water 
in cap assembly.

Incorrect  voltage, impeller  blocked, negative head (discharge lower than intake of pump).   
Pump runs continuously at low water level. Low oil level in motor shell.

Air lock, debris under float assembly, incoming sewage exceeds capacity of pump.

Intake clogged with grease or sludge, pump air locked (clear vent hole), low or 
incorrect voltage, clogged discharge line, operating near shut-off head.

Check valve stuck open. Sump pit too small to handle incoming sewage. Level control 
out of adjustment. Thermal overload tripping.

High water in pit. Check pump for clogging, or overload trip. See “A” and 
“D” above.

Break up solids and run pump with water running into the pit. Allow level to lower to 
the pump intake.  Continue until solids are cleared from the pit. Do not drain kitchen 
grease down the sink.

MAIL TO:  P.O. BOX 16347 • Louisville, KY  40256-0347
SHIP TO:  3649 Cane Run Road • Louisville, KY  40211-1961

Tel: (502) 778-2731 • 1 (800) 928-PUMP Visit our website:
zoellerpumps.com
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Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 
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   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. 

WALTON
Line

WALTON
Line

WALTON
Line

WALTON
Line

WALTON
Line

WALTON
Line

WALTON
Line
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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 

 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. 

 

WALTON
Line

WALTON
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WALTON
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WALTON
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WALTON
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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 

 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 

WALTON
Line

WALTON
Line
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WALTON
Line

WALTON
Line
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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 

 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/ 
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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 

 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 
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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 

 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/ 
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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 

 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 
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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 

 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. 

  

WALTON
Line

WALTON
Line
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IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

… THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 
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2 
Permanent Controls—Show on 
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3 
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Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 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.  

 
 
 
 

WALTON
Line

WALTON
Line
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Appendix 9:  O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 

 

 



 

Operation and Maintenance 
Responsible 

Party BMP Description of BMP and Method of Implementation Maintenance Schedule 

Owner 
Education for 

Property Owners 
and Tenants 

The property owner shall familiarize him/herself with the 
WQMP document and content, including BMP educational 

materials in Appendix 6 this WQMP and shall ensure that all 
occupants are also educated on stormwater BMPs. 

Yearly 

Owner Activity 
Restrictions 

Owner shall control site activities to prevent or reduce runoff 
pollutant.  Activity restriction listed per attachment in this 

WQMP and owner or owner's representative shall monitor all 
activities on site during business hours to prevent pollutants in 

site runoff. 

N/A 

Owner Landscape 
Management 

Maintenance shall be conducted by a landscape contractor on 
a weekly basis to verify that the irrigation system is 

functioning properly and to repair as needed. Landscape 
contractor will also verify that there are no leaks or run-off 

from landscape areas. Adjust irrigation heads and systems run 
times as necessary to prevent overwatering of vegetation, 
overspray or run-off from landscape areas to ensure the 

health and aesthetic quality of the landscape. Mowing and 
trimming waste shall be properly removed from the site and 

herbicides, pesticides and fertillizers shall be properly applied 
to prevent storm drainage contamination. 

Weekly 

Owner BMP Maintenance 

The owner and/or his maintenance contractor shall regularly 
inspect the proposed BMP systems for signs of erosion or 

sediment and debris buildup and clean/repair as needed (see 
form 5-1 for a listing of all BMP maintenance items). 

As Needed 

Owner Spill Contingency 
Plan 

All hazardous and non-hazardous material spills will be 
cleaned up and disposed of immediately.  The Property Owner 
shall report all spill incidents to the City of Perris and County 
Fire Hazmat and shall provide Documentation, Education of 

Cleanup Procedure, Notify Responsible Agency. 

Yearly 

Owner Litter/Debris 
Control Program 

Litter and debris will be collected and deposited in 
appropriate covered receptacles as part of the regular 

sweeping/cleaning program.  Any accumulated trash or debris 
onsite will be removed and disposed of properly on a weekly 

basis. 

Weekly or as 
needed 

Owner Employee Training 

The owner will ensure that tenants are also familiar with 
onsite BMPs and necessary maintenance required by the 

tenants/employees. Owner will check with City and County at 
least once a year to obtain new or updated educational 

materials and provide these materials to tenants/employees. 
Employees shall be trained to cleanup spills and participate in 
ongoing maintenance. The WQMP requires annual employee 

training and new hires within 2 months. 

Yearly 

Owner Parking Lot 
Sweeping 

The parking lots will be swept regularly. Private onsite street 
entrances and parking lots will be thoroughly swept annually  
before the rainy season and weekly to remove accumulated 

sediment and debris.  

Weekly or as 
needed 



 

Operation and Maintenance 
Responsible 

Party BMP Description of BMP and Method of Implementation Maintenance Schedule 

Owner 
Comply with all 
other applicable 

NPDES 

During the construction phase of this project, the applicant 
shall file a Notice of Intent for coverage under the GCP and 

acquire a WDID # to demonstrate compliance with the 
General Construction Permit. As necessary, future occupants 

of this site shall apply for coverage under the General 
Industrial Permit or Region 8, Sector Specific Permit. 

N/A 

Owner Storm Drain 
Signage 

All on-site drainage inlets will be stenciled or signage will be 
provided that indicates "NO DUMPING, DRAINS TO RIVER" or 

equivalent. 

Annually or as 
needed to maintain 

legibility 

Owner Trash Storage 
Area 

All trash enclosures on this site shall have a solid roof cover to 
prevent dumpster contents and enclosure from coming into 

contact with rainwater. Shall comply with CASQA SD-32. 
Weekly 

Owner Efficient Irrigation 

The irrigation system will include devices to prevent low head 
drainage, overspray and run off through the use of pressure 

regulating devices, check valves, flow sensors, proper spacing, 
low precipitation emission devices and ET or weather based 
controllers.  Landscaping and irrigation shall be consistent 
with the State Model Water Efficient Landscape Ordinance 
and the City of Perris Landscape Development Standards.  

Plants installed will be arranged according to similar hydro-
zones and meet the required water budget for the site.  

Landscape areas used for water quality swales or infiltration 
areas shall have proper plants for saturated soils, drought 

tolerance and erosion control qualities.  Shade trees shall be 
used to intercept rainwater and reduce heat gain on paving. 

Weekly or as 
needed for repair 

Owner 
Site Design and 

Landscape 
Planning 

Inspect side slope of basin for erosion.  Repair eroded areas.  
Inspect riprap at basin, replace misplaced/missing rock.  

Inspect depth of riprap and replace as necessary. 

Annually or after 
storm event 

Owner Biofiltration Basin 
(Private) 

Identification and promotion of desired plant species. Remove 
any unwanted plant species. Remove any trash or debris 

build-up. Inspect for standing water to prevent mosquitos and 
other vector breeding. If ponding occurs, top layer of the 

planter may need to be replaced. If ponding continues to be 
an issue remove and replace media layer. Replace surface 
mulch layer as needed to maintain a 2-3 inch soil cover. 

Semi-Annual, before 
Wet Season 

(October 1) and 
midway through the 

wet season or by 
Feb 1. Replace 

mulch as needed. 

Owner Sump Pump 

Captured and Treated DCV will be discharged with subdrains 
to the sump pump System. The sump pump will pump the 

treated DCV to the Parkway drain which will convey the DCV 
to River Road. 

Inspect sump pump 
on a quarterly basis, 
once being before 
the rainy season 

(oct. 1st). Make sure 
pump is operational 

and maintain per 
installed pump’s 
manufacturers 

recommendations 

 
 



 

 
Maintenance 

Responsibility 

Funding Mechanism 

for Maintenance 

Maintenanc

e Costs 

BMP 
Use

d 

Not 

Use

d 

Owne

r ** 
City 

Count

y 

Flood 

Distri

ct 

Owne

r 

Develop

er 

Publi

c * 

1‐year 

($) 

2‐

year 

($) 

Hydro seeding 

& 

Mulching 

Private 

                  N/A  N/A 

Landscape 

Private 
                  1000  2000 

Landscape 

Public 
                  250  500 

Lawns                    N/A  N/A 

Impervious 

permanent  

cover 

(concrete/  

asphalt) 

Private 

                  1,000  2,000 

Impervious 

permanent  

cover 

(concrete/  

asphalt) Public 

                  250  500 

Pervious 

permanent  

cover (gravel) 

                  N/A  N/A 

Down drains                    100  200 

Ribbon Gutter 

Private 
                  N/A  N/A 

Ribbon Gutter 

Public 
                  N/A  N/A 

Curb & gutter 

Private 
                  250  500 



Curb & gutter 

Public 
                  250  500 

Storm Drain 

Private 
                  500  1000 

Storm Drain 

Public 
                  N/A  N/A 

Bio‐Retention 

Basin 
                  N/A  N/A 

Education 

Materials 
                  Free  Free 

Vehicle Wash 

Area 
                  N/A  N/A 

Catch 

Basin/Inlet 

Stenciling 

                  100  200 

 

  



Post Construction – Operations and Maintenance  
 

This O&M Plan describes the designated responsible party for implementation of this WQMP, including: 
operation and maintenance of all the structural BMP(s), conducting the training/educational program and 
duties, and any other necessary activities. The O&M Plan includes detailed inspection and maintenance 
requirements for all structural BMPs, including copies of any maintenance contract agreements, 
manufacturer’s maintenance requirements, permits, etc. 
 

1. Project Information 
             APN:     417-220-009 
 Address:     EAST 1ST STREET, BEAUMONT, CA 92223 
 Site Size:    43,020 S.F. 
 

2. Responsible Party 
  
 The responsible party (RP) for implementation of this WQMP is: 
 
 Owner Name:   LARRY AGUILERA 
 Title:   OWNER 
 Company:  AA FENCE 
 Address:  320 E. 3RD STREET, BEAUMONT, CA 92223 
 Telephone #:  (951) 538-9424 
 

3. Record Keeping 
  

 Parties responsible for the O&M plan shall retain records for at least 5 years. 
 
 All training and educational activities and BMP operation and maintenance shall be documented 
 verify compliance with this O&M Plan. A sample Training Log and Inspection and  
 Maintenance Log are included in Appendix 9 of this document. 
  
 The BMP Operation & Maintenance Log form (Appendix 9) shall be completed accurately and 

retained as part of this document. 
 

4. Vector Control   

 Standing water which exists for longer than 72 hours may contribute to mosquito breeding 
 areas. Best Management Practices (BMPs) shall be inspected for standing water on a regular 
 basis. Standing water may indicate that the BMP is not functioning properly and proper action  
 to remedy the situation shall be taken in a timely manner. 
 elimination of standing water and managing garbage, lawn clippings, and pet droppings, can 
 help decrease the presence of mosquitoes and flies in the area. 
 The County Vector Control District may be contacted for more information and support. 
 

5. Inspections 
 

The local jurisdiction may conduct a site inspection to evaluate compliance with the project 
specific WQMP. This document, including the appendix logs and the applicable WQMP should 
be shown to the inspector, as proof of maintenance. 
 

6. Annual BMP Maintenance Budget 
 

Annual estimate is $460:  8 labor Hours @ $45/hour = $360 + Debris Removal/Haul-off =  $100 

 



 
 
Maintenance Responsibility 
 
With AA FENCE WAREHOUSE development project site being in the City of Beaumonts’s limits, the property 
owner’s ongoing maintenance responsibilities, site design and treatment BMPs have been designed to keep 
maintenance efforts in line with project maintenance activities. 
 
Maintenance Responsibilities:  Bio-Retention Basin, Landscape maintenance of common areas, maintenance 
of parking areas. 
 
General Operation and Maintenance Activities 
 
Operation and maintenance (O&M) activities are described below. The categories of O&M activities are 
“routine” and “major” where routine refer to activity conducted on a regular schedule, whereas major 
refers to infrequent activities triggered mainly by need. Each category and its respective activities are 
described in the following sections. 
 
Routine Operation and Maintenance Activities 
 
O&M responsibility, initially by Developer/Builder until PROPERTY OWNER, O&M, normally 
performed by PROPERTY OWNER as part of normal/scheduled maintenance activities. 
 
Site Inspection 
The storm drain inlets will be inspected on a regular, scheduled basis to ensure that the facility is  
operating properly, to record observations, and to initiate any actions that may be required. While the 
frequency of site inspections may vary depending on the season, it will typically be on a monthly basis. 
 
Trash & Debris Removal 
Litter may be picked up at any time during site visits for other purposes. Regular, scheduled trash/debris 
removal will be performed at all sites on a quarterly basis and/or after storm events that result in heavy trash 
accumulations. 
 
Minor Vegetation Removal/Thinning 
Vegetation growth will be inspected annually, and removed or thinned as necessary. Vegetation at inlets 
and outlets will be manually or mechanically removed if vegetation is found to be clogging or otherwise 
affecting the operation of the facility. Access roads will remain clear of vegetation and obstructions. 
Significant vegetation removal is covered under the major maintenance activities section below. 
 
Snag Removal 
This work typically includes the removal of sticks, dead branches, brush, and small trees that block water 
flow or otherwise interfere with the operations. This work may be performed as needed on a quarterly 
basis. 
 
Minor Sediment Removal 
It is expected that there will be a minor amount of sediment deposition at points within the storm drain 
inlet. When such deposits obstruct water flow, the deposits will be removed. 
 
 
 
 
 
 
 
 
 



 
 
 
Infiltration Basin: 
 
Facility:                  Bio-Retention Basin 
Maintained By:      Property Owner 
O&M: Inspect inlet, remove trash and debris on a monthly basis. If 48 hour drawdown is not 

achieved, owner will re-scarify a minimum of 2” on bottom to provide fresh infiltration 
surface.



BMP OPERATION & MAINTENANCE LOG 

AA FENCE WAREHOUSE 

Today’s Date:  

Person Performing Activity (Printed):  

Signature:  

 

BMP Name 
(As Shown in O&M Plan) 

Brief Description of Implementation, Maintenance, and 
Inspection Activity Performed 

  

  

  

  

  

  

  

  

  

  



EDUCATIONAL LOG 

AA FENCE WAREHOUSE 

Date of Training/Educational Activity:  

Person Performing Activity (Printed):  

Signature:  

     Topic of Training/Educational Activity:  ______________________________ 

 

Name of Participant Signature of Participant 

  
  
  
  
  
  
  
  
  
  

  

Date of Training/Educational Activity:  

Person Performing Activity (Printed):  

Signature:  

     Topic of Training/Educational Activity:  ______________________________ 

 

Name of Participant Signature of Participant 
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Appendix 10:  Educational Materials 
BMP Fact Sheets, Maintenance Guidelines and Other End-User BMP Information 
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Bioretention Facility

		Bioretention Facility  - Design Procedure								BMP ID		Legend:		Required Entries

														Calculated Cells

		Company Name:												Date:

		Designed by:												County/City Case No.:

		Design Volume



				Enter the area tributary to this feature										AT=				acres

																								Shrubs

				Enter VBMP determined from Section 2.1 of this Handbook 										VBMP=				ft3						Natural Grasses

																								Trees

		Type of Bioretention Facility Design																						Other









																																1

		Bioretention Facility Surface Area																				0		0		0

																						1		25		40

				Depth of Soil Filter Media Layer										dS =				ft				2.1		10		12

				

				Top Width of Bioretention Facility, excluding curb										wT =				ft

																						3		10		12

				Total Effective Depth, dE																		3.01		Error		Error

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

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



				Minimum Surface Area, Am

				AM (ft2) = 		VBMP (ft3)								AM =				ft2

						dE (ft)

				Proposed Surface Area										A=				ft2

		

				Minimum Required Length of Bioretention Facility, L										L =				ft

		Bioretention Facility Properties



				Side Slopes in Bioretention Facility										z =				:1

				

				Diameter of Underdrain														inches																								No

				ERROR, a minimum of 6 inch diameter underdrain is needed

				Longitudinal Slope of Site (3% maximum)														%



				6" Check Dam Spacing														feet



				Describe Vegetation: 



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

No side slopes required (perpendicular to parking space or Planter Boxes)



