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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 Penske Truck Leasing by 

Kimley-Horn and Associates for the Penske Moreno Valley project. 

This WQMP is intended to comply with the requirements of the City of Moreno Valley for Ordinance No. 827, 

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

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

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

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

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

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

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

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

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

undersigned is aware that implementation of this WQMP is enforceable under the City of Moreno Valley Water 

Quality Ordinance (Municipal Code Section 8.10). 

"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.” 

 

 

 

    

Preparer’s Signature      Date 

  

Shea-Michael Anti  Senior Project Manager  

Preparer’s Printed Name       Preparer’s Title/Position  

 

 

 

Preparer’s Licensure: C78274 

 

11/10/21

TO BE PROVIDED IN FINAL REPORT
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Section A: Project and Site Information  

PROJECT INFORMATION 

Type of Project: Commercial 

Planning Area: Community Commercial 

Community Name: n/a 

Development Name: Penske Moreno Valley 

PROJECT LOCATION 

Latitude & Longitude (DMS): 33.915336°, -117.281606° 

Project Watershed and Sub-Watershed: Santa Ana Region Watershed, Santa Ana River Subwatershed 

APN(s): 297-100-067 (Portion), 297-100-073, 297-100-076, 297-120-002, 297-120-003,  297-120-017, 297-120-018, 

297-120-016 (Portion) 

Map Book and Page No.:  

PROJECT CHARACTERISTICS 

Proposed or Potential Land Use(s) Truck Leasing Center 

Proposed or Potential SIC Code(s) 7513 

Area of Impervious Project Footprint (SF) 331,663 

Total Area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 331,663 

Does the project consist of offsite road improvements?  Y  N 

Does the project propose to construct unpaved roads?  Y  N 

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

EXISTING SITE CHARACTERISTICS 

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

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

If so, identify the Cell number: n/a 

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

Is a Geotechnical Report attached?  Y  N 

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

What is the Water Quality Design Storm Depth for the project? 0.613 

A.1 Maps and Site Plans 

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

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

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

 

• Drainage Management Areas 

• Proposed Structural BMPs 

• Drainage Path 

• Drainage Infrastructure, Inlets, Overflows 

• Source Control BMPs 

• Buildings, Roof Lines, Downspouts 

• Impervious Surfaces 

• Standard Labeling 

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

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

must be able to easily analyze your project utilizing this template and its associated site plans and maps.  
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The existing vacant lot will be developed into the proposed Penske Truck Leasing Center. The 

proposed Penske Moreno Valley development will include the construction of a leasing center with 

associated commercial landscaping, concrete hardscape, and asphalt paving parking.  Offsite street 

improvements are not proposed as part of the project scope. The project site is approximately 9.12 

acres and is located in the southeast corner of Alessandro Boulevard and Old 215 Frontage Road in the 

City of Moreno Valley, within Riverside County. The existing site is approximately 0% impervious. 

Once the site is developed, the site will be approximately 83% impervious and 17% pervious. 

The existing site is currently vacant and drains in a northwest direction. Under existing conditions, the 

site not only conveys onsite flows, but it also accepts offsite flows. The existing site currently accepts 

offsite flows from the east and northeast. Offsite flows sheet flow onsite and confluence with onsite 

flows. The combined onsite and offsite flows discharge northwest of the project site. The flows 

continue northwest and are eventually intercepted by existing catch basins near the intersection of 

Alessandro Boulevard and Old 215 Frontage Road. The existing site also includes an existing 24” RCP 

storm drain pipe that drains southwest and discharges to the offsite existing development across from 

the Old 215 Frontage Road. Although the existing grading for the site does not currently allow 

discharge into the existing 24” RCP, the existing pipe is intended to convey the flows tributary to the 

project site. 

The proposed site grading intends to maintain the existing flow pattern by predominantly draining in 

a northwest direction. The post-development condition consists three (3) DMA’s. The three onsite 

DMA’s will drain into three proposed modular wetland systems. The proposed modular wetland 

systems are proposed for storm water quality treatment. The modular wetland systems will be sized 

to treat the design flow rate required for water quality purposes and bypass high flows. The 

treatment design flow rate was calculated using the Santa Ana Watershed - BMP Design Flow Rate 

Worksheet, which is based on the Riverside County Low Impact Development BMP Design Handbook. 

Runoff from the inlets is then conveyed into a proposed underground detention system for 

stormwater mitigation. The proposed detention system is proposed to outlet into the proposed pump 

that will be used to pump the flows up to the elevation of the existing 24” RCP storm drain pipe that is 

intended to convey the flows tributary to the project site.  

Appendix 1 includes a map of the local vicinity and existing site. In addition, WQMP Site Plan, located in 

Appendix 1, includes 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 
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A.2 Identify Receiving Waters 
Using Table A.1 below, list in order of upstream to downstream, the receiving waters that the project 

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

any), designated beneficial uses, and proximity, if any, to a RARE beneficial use. Include a map of the 

receiving waters in Appendix 1.  

 

 
 

Table A.1 Identification of Receiving Waters 

Receiving Waters 
EPA Approved 303(d) List 

Impairments 
Designated Beneficial Uses 

Proximity to RARE 

Beneficial Use 

San Jacinto River (Reach 3) None 
AGR, GWR, REC1, REC2, WARM, WILD, 

MUN 

Not a water body 

classified as RARE 

Canyon Lake (Aka: San Jacinto 

River Reach 2) 
Nutrients, Pathogens 

MUN, AGR, GWR, REC1, REC2, WARM, 

WILD 

Not a water body 

classified as RARE 

San Jacinto River (Reach 1) None 
MUN, AGR, GWR, REC1, REC2, WARM, 

WILD 

Not a water body 

classified as RARE 

Lake Elsinore 

Nutrients, Organic Enrichments, Low 

Dissolved Oxygen, PCBs, Sediment 

Toxicity, Unknown Toxicity 

REC1, REC2, WARM, WILD, MUN 
Not a water body 

classified as RARE 

Temescal Creek (Reach 6) Indicator Bacteria GWR, REC1, REC2, WARM, WILD, MUN 
Not a water body 

classified as RARE 

Temescal Creek (Reach 5) None 
AGR, GWR, REC1, REC2, WARM, WILD, 

RARE, MUN 
22 miles 

Temescal Creek (Reach 4) None 
AGR, GWR, REC1, REC2, WARM, WILD, 

RARE 
28 miles 

Temescal Creek (Reach 3) – Lee 

Lake 
None 

AGR, IND, GWR, REC1, REC2, WARM, WILD, 

MUN 

Not a water body 

classified as RARE 

Temescal Creek (Reach 2) None 
AGR, IND, GWR, REC1, REC2, WARM, WILD, 

MUN 

Not a water body 

classified as RARE 

Temescal Creek (Reach 1) None REC1, REC2, WARM, WILD 
Not a water body 

classified as RARE 

Santa Ana River (Reach 3) Copper, Lead, Pathogens 
AGR, GWR, REC1, REC2, WARM, WILD, 

RARE, MUN 
47 miles 

Prado Basin Management Zone Pathogens, Nutrients REC1, REC2, WARM, WILD, RARE, MUN 49 miles 

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

RARE, MUN 
68 miles 

Santa Ana River (Reach 1) None REC1, REC2, WARM, WILD, MUN 
Not a water body 

classified as RARE 

Tidal Prism of Santa Ana River 

(to within 1000' of Victoria 

Street) and Newport Slough 

Enterococcus, Fecal Coliform, Total 

Coliform 

REC1, REC2, COMM, WILD, RARE, MAR, 

MUN 
77 miles 

Pacific Ocean Nearshore Zone None 
IND, NAV, REC1, REC2, COMM, WILD, 

RARE, SPWN, MAR, SHEL, MUN 
78 miles 

Pacific Ocean Offshore Zone None 
IND, NAV, REC1, REC2, COMM, WILD, 

RARE, SPWN, MAR, MUN 
80 miles 
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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: WDID # TBD prior to final approval  Y  N 

Statewide Industrial General Permit Coverage  Y  N 

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

Other (please list in the space below as required) 

City of Moreno Valley Grading Permit 

City of Moreno Valley Building Permit 

 Y

 Y 

 N

 N 

 

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

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

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

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

selection of LID BMPs as well as opportunities to reduce imperviousness and incorporate LID Principles into the site 

and landscape design. For example, constraints might include impermeable soils, high groundwater, groundwater 

pollution or contaminated soils, steep slopes, geotechnical instability, high-intensity land use, heavy pedestrian or 

vehicular traffic, utility locations or safety concerns. Opportunities might include existing natural areas, low areas, 

oddly configured or otherwise unbuildable parcels, easements and landscape amenities including open space and 

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

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

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

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

used unless it can be shown that those BMPs are infeasible. Therefore, it is important that your narrative identify 

and justify if there are any constraints that would prevent the use of those categories of LID BMPs. Similarly, you 

should also note opportunities that exist which will be utilized during project design. Upon completion of 

identifying Constraints and Opportunities, include these on your WQMP Site plan in Appendix 1. 

Site Optimization 

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

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

opportunities and/or constraints, and document compliance.  

Does the project identify and preserve existing drainage patterns? If so, how? If not, why? 

Yes. The proposed site grading intends to maintain the existing flow pattern by predominantly draining in the 

northwest direction. 

Does the project identify and protect existing vegetation? If so, how? If not, why? 

No. The existing site is currently vacant and does not have any existing vegetation, other than annual grass. The 

proposed development will add landscape throughout the site, making the proposed development 

approximately 17% pervious.  

Does the project identify and preserve natural infiltration capacity? If so, how? If not, why? 

Yes, natural infiltration capacity will be maintained to the maximum extent possible. Compaction of soils within 

proposed landscaped area will be kept to a minimum to preserve natural infiltration capacity.   

Does the project identify and minimize impervious area? If so, how? If not, why? 

Yes. The site plan was done with the intent of maximizing the pervious area on the site.  This was accomplished 

by using landscape planters throughout the site and perimeter planter areas. 

Does the project identify and disperse runoff to adjacent pervious areas? If so, how? If not, why? 

Yes. Roof drains and site drainage will be routed to adjacent landscaping to the maximum extent possible. 
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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) Area (Sq. Ft.) DMA Type 

DMA-1 Concrete/Asphalt/Landscape Areas 145,084 
Type “D” – Area 

that drains to BMP 

DMA-2 Concrete/Asphalt/Landscape Areas 173,200 
Type “D” – Area 

that drains to BMP 

DMA-3 Concrete/Asphalt/Landscape Areas 78,952 
Type “D” – Area 

that drains to BMP 

    

    

 

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

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

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 

��� = ��� +
��� ∙ ���

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

DMA Receiving Self-Retaining DMA 

D
M

A
 N
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m

e
/ 

ID
 

A
re

a
  

(s
q

u
a

re
 f

e
e

t)
 

P
o

st
-p

ro
je

ct
  

su
rf

a
ce

 t
y

p
e

 

R
u

n
o

ff
 

fa
ct

o
r 

Product 

DMA name /ID 

Area (square 

feet) 
Ratio 

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

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

 

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

DMA Name or ID BMP Name or ID 

DMA-1 Modular Wetland System (BMP-1) 

DMA-2 Modular Wetland System (BMP-2) 

DMA-3 Modular Wetland System (BMP-3) 

 

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

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

D.1 Infiltration Applicability  

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

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

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

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

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

feature.  

 

Geotechnical Report 

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

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

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

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

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

Appendix 4. 

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

Guidance Document?    Y  N 

Infiltration Feasibility 

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

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

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

needed, add a row below the corresponding answer.  

Table D.1 Infiltration Feasibility 

Does the project site… YES NO 

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

          If Yes, list affected DMAs:   

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

          If Yes, list affected DMAs:   

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

stormwater could have a negative impact? 
 X 

          If Yes, list affected DMAs:   

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

          If Yes, list affected DMAs: DMA 1, 2, 3   

…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.  
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D.2 Harvest and Use Assessment 

Please check what applies: 

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

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

Board (verify with the Copermittee). 

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

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

Volume will be infiltrated or evapotranspired.  

 

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

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

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

 

Irrigation Use Feasibility 

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

Use BMPs on your site:  

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

 Total Area of Irrigated Landscape: 1.51 acres 

 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: 7.61 acres 

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

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

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

 The project EIATIA factor: 0.84 

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: 7.11 acres x 0.84 = 5.97 acres 

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

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

area (Step 4). 

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

5.97 acres 1.51 acres 

 

The project is not feasible for harvesting stormwater runoff for irrigation use. 
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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 shutdowns or other lapses in occupancy: 

 Projected Number of Daily Toilet Users: 50 

 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: 7.61 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). 

 The project TUTIA factor: 134 

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: 134 x 7.61 ac = 1020 toilet users 

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

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

toilet users (Step 4). 

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

1020 50 

 

The project is not feasible for harvesting stormwater runoff for toilet use. 
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Other Non-Potable Use Feasibility 

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

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

N/A 

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

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

 Average Daily Demand: N/A 

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

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

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

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

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

 Total Area of Impervious Surfaces: N/A 

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

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

impervious acre. 

 The project factor: N/A 

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

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

 Minimum required use: N/A 

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

by comparing the Average Daily non-potable demand (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, unless a site-specific analysis has been completed that demonstrates technical 

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

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

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

Select one of the following: 

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

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

Document). 

 

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

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

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

discuss this option.  Proceed to Section E to document your alternative compliance measures. 
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D.4 Feasibility Assessment Summaries 

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

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

established hierarchy.  

 

Table D.2 LID Prioritization Summary Matrix 

DMA 

Name/ID 

LID BMP Hierarchy No LID 

(Alternative 

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

DMA-1      

DMA-2      

DMA-3      

      

      

 

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 the 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.3.1 Design Flow Rate 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 
Modular Wetland System BMP-1 

DMA-1 [A]  [B] [C] [A] x [C] 

1A 107,937 
Concrete or 

Asphalt 
1 0.89 96,279.8 

Design 

Rainfall 

Intensity 

(in/hr) 

Design 

Flowrate, 

QBMP (cubic 

feet/sec) 

Proposed 

Flowrate 

(cubic 

feet/sec) 

1B 11,392 Roofs 1 0.89 10,161.7 

1C 25,755 
Ornamental 

Landscaping 
0.1 0.11 2,844.8 

      

      

 AT 

=145,084  

 109,286.3 0.20 0.50 0.577 

 

DMA 

Type/ID 

DMA 

Area 

(square 

feet) 

Post-Project 

Surface Type 

Effective 

Impervious 

Fraction, If 

DMA 
Runoff 
Factor 

DMA 

Areas x 

Runoff 

Factor 
Modular Wetland System BMP-2 

DMA-2 [A]  [B] [C] [A] x [C] 

2A 146,809 
Concrete or 

Asphalt 
1 0.89 130,953.6 

Design 

Rainfall 

Intensity 

(in/hr) 

Design 

Flowrate, 

QBMP (cubic 

feet/sec) 

Proposed 

Flowrate 

(cubic 

feet/sec) 

2B 9,600 Roofs 1 0.89 8,563.2 

2C 16,791 
Ornamental 

Landscaping 
0.1 0.11 1,854.7 

      

      

 AT 

=173,200  

 141,371.5 0.20 0.60 0.693 
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DMA 

Type/ID 

DMA 

Area 

(square 

feet) 

Post-Project 

Surface Type 

Effective 

Impervious 

Fraction, If 

DMA 
Runoff 
Factor 

DMA 

Areas x 

Runoff 

Factor 
Modular Wetland System BMP-3 

DMA-3 [A]  [B] [C] [A] x [C] 

3A 55,924 
Concrete or 

Asphalt 
1 0.89 49,884.2 

Design 

Rainfall 

Intensity 

(in/hr) 

Design 

Flowrate, 

QBMP (cubic 

feet/sec) 

Proposed 

Flowrate 

(cubic 

feet/sec) 

3B 23,027 
Ornamental 

Landscaping 
0.1 0.11 2,543.2 

      

      

      

 AT 

=78,951  

 52,427.7 0.20 0.20 0.206 

 

[B], [C] are obtained from Section 2.3.1 of the WQMP Guidance Document 

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

[G] is obtained from LID BMP design procedure sheet, placed in Appendix 6 

  



- 21 - 

 

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 

Regional Board 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 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. 

 

N/A 
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E.1 Identify Pollutants of Concern 

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

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

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

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

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

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

lieu of implementing LID BMPs. 

 
Table E.1 Potential Pollutants by Land Use Type 

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

General Pollutant Categories 

Bacterial 
Indicators 

Metals Nutrients Pesticides 
Toxic 
Organic 
Compounds 

Sediments 
Trash & 
Debris 

Oil & 
Grease 

 
Detached Residential 
Development  

P N P P N P P P 

 
Attached Residential 
Development  

P N P P N P P P(2) 

 
Commercial/Industrial 
Development 

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

 
Automotive Repair 
Shops 

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

 
Restaurants  

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

 
Hillside Development  

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

 
Parking Lots  

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

 Retail Gasoline Outlets N P N N P N P P 

Project Priority Pollutant(s) 
of Concern 

        

P = Potential  

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

(4) Specifically, petroleum hydrocarbons 
(5) Specifically, solvents 
(6) Bacterial indicators are routinely detected in pavement runoff  
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E.2 Stormwater Credits 

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

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

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

 

Table E.2 Water Quality Credits 

Qualifying Project Categories Credit Percentage2 

N/A N/A 

  

  
Total Credit Percentage1  
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 

Areas x 

Runoff 

Factor 

Modular Wetland System BMP-1 

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

1A 107,937 
Concrete or 

Asphalt 
1 0.89 96,279.8 

Design 

Rainfall 

Intensity 

(in/hr) 

Design 

Flowrate, 

QBMP 

(cubic 

feet/sec) 

Total 

Storm 

Water 

Credit % 

Reduction 

Proposed 

Flowrate 

(cubic 

feet/sec) 

1B 11,392 Roofs 1 0.89 10,161.7 

1C 25,755 
Ornamental 

Landscaping 
0.1 0.11 2,844.8 

 
AT 

=145,084 

 

 109,286.3 0.20 0.50 N/A 0.577 

 

DMA 

Type/ID 

DMA 

Area 

(square 

feet) 

Post-Project 

Surface Type 

Effective 

Impervious 

Fraction, If 

DMA 

Runoff 

Factor 

DMA 

Areas x 

Runoff 

Factor 

Modular Wetland System BMP-2 

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

2A 146,809 
Concrete or 

Asphalt 
1 0.89 130,953.6 

Design 

Rainfall 

Intensity 

(in/hr) 

Design 

Flowrate, 

QBMP 

(cubic 

feet/sec) 

Total 

Storm 

Water 

Credit % 

Reduction 

Proposed 

Flowrate 

(cubic 

feet/sec) 

2B 9,600 Roofs 1 0.89 8,563.2 

2C 16,791 
Ornamental 

Landscaping 
0.1 0.11 1,854.7 

 
AT 

=173,200 

 

 141,371.5 0.20 0.60 N/A 0.693 
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DMA 

Type/ID 

DMA 

Area 

(square 

feet) 

Post-Project 

Surface Type 

Effective 

Impervious 

Fraction, If 

DMA 

Runoff 

Factor 

DMA 

Areas x 

Runoff 

Factor 

Modular Wetland System BMP-3 

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

3A 55,924 
Concrete or 

Asphalt 
1 0.89 49,884.2 

Design 

Rainfall 

Intensity 

(in/hr) 

Design 

Flowrate, 

QBMP 

(cubic 

feet/sec) 

Total 

Storm 

Water 

Credit % 

Reduction 

Proposed 

Flowrate 

(cubic 

feet/sec) 

3B 23,027 
Ornamental 

Landscaping 
0.1 0.11 2,543.2 

      

 
AT 

=78,951 

 

 52,427.7 0.20 0.20 N/A 0.206 

  

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

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

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

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

[I] as obtained from a design procedure sheet from the BMP manufacturer and should be included in Appendix 6 
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E.4 Treatment Control BMP Selection 

Treatment Control BMPs typically provide proprietary treatment mechanisms to treat potential 

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

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

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

• Medium: between 40% and 80% removal efficiency 

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

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

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

 
Table E.4 Treatment Control BMP Selection  

Selected Treatment Control BMP 

Name or ID1 

Priority Pollutant(s) of 

Concern to Mitigate2 

Removal Efficiency 

Percentage3 

BMP-1: Modular Wetland System  80% of TSS and 90% 

hydrocarbons 

BMP-2: Modular Wetland System  80% of TSS and 90% 

hydrocarbons 

BMP-3: Modular Wetland System  80% of TSS and 90% 

hydrocarbons 

   
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 City of 

Moreno Valley 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 City of Moreno Valley 

 

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 

   

Flow (CFS)    

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 (Prado Dam, 

Santa Ana River) that will receive runoff from the project are engineered and regularly 

maintained to ensure design flow capacity; no sensitive stream habitat areas will be adversely 

affected; or are not identified on the Co-Permittees Hydromodification Sensitivity Maps. 

Does the project qualify for this HCOC Exemption?   Y  N 

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

F.2 HCOC Mitigation 

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

they meet one of the following conditions: 

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

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

utilizing accepted professional methodologies published by entities such as the California 

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

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

analysis. 

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

HCOC in Receiving Waters. 

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

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

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

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

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

development 2-year peak flow. 

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

 2 year – 24 hour 

Pre-condition Post-condition % Difference 

Time of 

Concentration 

19.90 9.63 52% 

Flow (CFS) 5.64 10.46 86% 

Volume (Cubic Feet) 6,281 46,540 641% 

The required retention volume was governed by the 2-year, 24-hour storm. To estimate the retention 

volume required for preliminary purposes, the pre-development volume was compared to the post-

development volume to determine the increase in volume discharged from the project site. Since the 

detention system outlet riser structure will be sized in the Final Report, an additional 15% was added 

to the calculated difference in volume to account for the efficiency of the outlet structure. The 

resulting volume (46,298 cf) is the estimated retention volume for preliminary purposes. The 

proposed underground retention system will provide 49,401 cf of storage. Through the mitigation that 

the underground retention system will provide, the proposed development is expected to mitigate for 

HCOC criteria. 
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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.  
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Table G.1 Permanent and Operational Source Control Measures 

Potential 

Sources of 

Runoff 

pollutants 

Permanent Structural Source Control BMPs Operational Source Control BMPs 

Modular 

Wetlands  
Mark all modular wetlands 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 stenciling.  

(CASQQ BMP SD-13, “Storm Drain Signage”) 

Maintain and periodically repaint or replace 

stencil markings. Provide stormwater pollution 

prevention information to new site owners, 

lessees, or operators. See applicable operational 

BMPs in Fact Sheet SC-74 “Drainage System 

Maintenance” provided in Appendix 8 of this 

report.  

On-site storm 

drain inlets 

Stencil inlet structures per City of Moreno 

Valley Std. MVFE-300B-0, Note 13. 

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” provided in Appendix 10: 

Educational Materials. 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 

Need for 

future indoor 

& structural 

pest control 

Incorporate building design features that 

discourage entry of pests: 

For Foundations and Slabs: use corrosion 

resistant, pest-resistant mesh on crawl space 

vents: foundation vents should be at least 6 

inches above finish ground level; pour 

concrete patios as part of the main slabs to 

minimize entry of pests via joints; if slab 

joints are necessary, consider termite 

barriers; use epoxy sealants, or mesh 

barriers, or sand barriers for utility breaks. 

For Siding: use non-wood siding options; use 

high quality caulks and sealants; siding and 

stucco should begin at least six inches above 

soil level. For Lighting: use bird-resistant light 

fixtures. Use gutters with downspouts; use 

flap valves or mesh on downspouts to 

prevent rodents from entering downspouts. 

Use metal mesh to prevent animal access 

under sheds, decks, and porches. 

Provide Integrated Pest Management 

information to owners, lessees, and operators. 

Provided “Pest Prevention by Design” 

Guidelines in Appendix 10. 

Landscape/ 

Outdoor 

Pesticide Use 

Final landscape plans will accomplish all of 

the following. 

Design landscaping to minimize irrigation and 

runoff, to promote surface infiltration where 

appropriate, and to minimize the use of 

fertilizers and pesticides that can contribute 

to stormwater pollution. 

Maintain landscaping using minimum or no 

pesticides. See applicable operational BMPs in 

“What you should know for...Landscape and 

Gardening” provided in Appendix 10: 

Educational Materials. 

Provide IPM information to new owners, leases, 

and operators. 
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Where landscaped areas are used to retain or 

detain stormwater, specify plants that are 

tolerant of saturated soil conditions. 

Consider using pest-resistant plants, 

especially adjacent to hardscape. 

To ensure successful establishment, select 

plants appropriate to site soils, slopes, 

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

movement, ecological consistency, and plant 

interactions. 

Pools, spas, 

ponds, 

decorative 

fountains, and 

other water 

features. 

 n/a 

Refuse area Outdoors Waste and Recycling enclosures 

with masonry walls and roofs will be 

constructed per City of Moreno Valley 

standards and architectural plans. 

Signs “Do not dump hazardous materials 

here” or similar will be posted on or near the 

bins. 

Outdoors trash receptacles will be provided 

at the common open space areas. 

Provide adequate number of trash receptacles 

and bins. Inspect receptacles and bins regularly; 

repair or replace leaky receptacles and bins. 

Keep bins covered. Prohibit/ prevent dumping 

of liquid or hazardous waste. 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” 

provided in Appendix 10. 

Vehicle and 

equipment 

cleaning 

Car wash area is not proposed on-site. Car 

washing shall be prohibited 

n/a 

Vehicle/Equip

ment Repair 

and 

Maintenance 

Vehicle equipment repair and maintenance 

indoors and outdoors shall be prohibited. 

n/a 

Fire Sprinkler 

Test Water 

Fire sprinkler water shall drain to the sanitary 

sewer. 

See Fact Sheet SC-41, “Building and Grounds 

Maintenance” provided in Appendix 10. 

Miscellaneous 

Drain Roofing, 

Gutters and 

Trim 

Avoid roofing, gutters, and trim made of 

copper or other unprotected metals that may 

leach into runoff. 

 

Plazas, 

sidewalks, and 

parking lots. 

 Sweep 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 wash 

water containing any cleaning agent or 

degreaser and discharge to the sanitary sewer 

not to a storm drain. 



- 31 - 

 

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 
Plan Sheet Number(s) Latitude / Longitude 

BMP-1 
Modular Wetland 

System 
Preliminary Grading Plan TBD 

BMP-2 
Modular Wetland 

System 
Preliminary Grading Plan TBD 

BMP-3 
Modular Wetland 

System 
Preliminary Grading Plan TBD 

 

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

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

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

WQMP. 
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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. 

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

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: Pilot Travel Centers, LLC 

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

Association (POA)? 

 Y  N  

 

Operation and Maintenance Plan and Maintenance Mechanism is included in Appendix 9. Educational 

materials for those personnel that will be maintaining the proposed BMPs within this Project-Specific 

WQMP are included in Appendix 10. 
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Appendix 1: Maps and Site Plans 
Location Map, WQMP Site Plan and Receiving Waters Map 
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Appendix 2: Construction Plans 

Grading and Drainage Plans, Landscape, Wet and Dry Utilities 
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Appendix 3: Soils Information 

Geotechnical Study and Other Infiltration Testing Data 

 



WQMP Project Report

County of Riverside Stormwater Program

Santa Ana River Watershed Geodatabase

Wednesday, August 11, 2021

Note: The information provided in this report and on the Stormwater Geodatabase for the County of 
Riverside Stormwater Program is intended to provide basic guidance in the preparation of the 
applicantï¿½s Water Quality Management Plan (WQMP) and should not be relied upon without 
independent verification.

Project Site Parcel Number(s): 297120015, 297120002, 297120003, 297120016, 
297100066, RW, 297100076, 297120018, 297100073, 
RW, 297120017, 297120004, 297120001

Latitude/Longitude: 33.9154, -117.2817

Thomas Brothers Page:

Project Site Acreage: 8.84

Watershed(s): SANTA ANA

This Project Site Resides in the 
following Hydrologic Unit(s) 
(HUC):

HUC Name - HUC Number
Tequesquite Arroyo - 180702030802

The HUCs Contribute stormwater 
to the following 303d listed water 
bodies and TMDLs which may 
include drainage from your 
proposed Project Site:

WBID Name - WBID Number
Santa Ana River, Reach 3 - 
CAR8012100019990211140353

These 303d listed Water bodies 
and TMDLs have the following 
Pollutants of Concern (POC):

Bacterial Indicators - Pathogens
Metals/Metalloids - Copper, Lead 

Is the Site subject to 
Hydromodification:

Yes

Limitations on Infiltration: Project Site Onsite Soils Group(s) - C
Known Groundwater Contamination Plumes within 
1000' - No
Adjacent Water Supply Wells(s) - No information 
available please contact your local water agency for 
more information. Your local contact agency is 
EASTERN MUNICIPAL W.D.. Your local wholesaler 
contact agency is METROPOLITAN WATER 
DISTRICT. 

Environmentally Sensitive Areas 
within 200'(Fish and Wildlife 
Habitat/Species):

None

None

Page 1 of 2Riverside County - SWCT Report

8/11/2021http://rcstormwatertool.org/PermitTracker/report.asp?septic=&SECAREA=&PNUM=297...



Environmentally Sensitive Areas 
within 200'(CVMSHCP):

Environmentally Sensitive Areas 
within 200'(WRMSHCP):

Steven's Kangaroo Rat

Groundwater elevation from Mean 
Sea Level:

No Data

85th Percentile Design Storm 
Depth (in):

0.613

Groundwater Basin: No Data

MSHCP/CVMSHCP Criteria Cell
(s):

No Data 

Retention Ordinance Information: No Data 

Studies and Reports Related to 
Project Site:

IBI Scores - Southern Cal
RiversideBasin
bulletin118_4-sc
water_fact_3_7.11
8039-SAR-Hydromodification
Comprehensive Bacteria Reduction Plan
Moreno Valley West End MDP
West San Jacinto GW Basin Management Plan
2012 Annual Report of Santa Ana River
Moreno Valley West End ADP Map
Moreno Valley West End ADP Report

Page 2 of 2Riverside County - SWCT Report

8/11/2021http://rcstormwatertool.org/PermitTracker/report.asp?septic=&SECAREA=&PNUM=297...
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:15,800.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Western Riverside Area, California
Survey Area Data: Version 13, May 27, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 25, 2019—Jun 
25, 2019

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

MmB Monserate sandy loam, 0 to 5 
percent slopes

8.0 86.9%

MmC2 Monserate sandy loam, 5 to 8 
percent slopes, eroded

1.2 13.1%

Totals for Area of Interest 9.2 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 

Custom Soil Resource Report
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onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Western Riverside Area, California

MmB—Monserate sandy loam, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: hcx4
Elevation: 700 to 2,500 feet
Mean annual precipitation: 10 to 18 inches
Mean annual air temperature: 63 to 64 degrees F
Frost-free period: 220 to 280 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Monserate and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Monserate

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 - 0 to 10 inches: sandy loam
H2 - 10 to 28 inches: sandy clay loam
H3 - 28 to 45 inches: indurated
H4 - 45 to 57 inches: cemented
H5 - 57 to 70 inches: loamy coarse sand, coarse sandy loam
H5 - 57 to 70 inches: 

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: 20 to 39 inches to duripan
Drainage class: Well drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: R019XD029CA
Hydric soil rating: No

Custom Soil Resource Report
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Minor Components

Greenfield
Percent of map unit: 5 percent
Hydric soil rating: No

Hanford
Percent of map unit: 5 percent
Hydric soil rating: No

Tujunga
Percent of map unit: 5 percent
Hydric soil rating: No

MmC2—Monserate sandy loam, 5 to 8 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcx5
Elevation: 700 to 2,500 feet
Mean annual precipitation: 10 to 18 inches
Mean annual air temperature: 63 to 64 degrees F
Frost-free period: 220 to 280 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Monserate and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Monserate

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Typical profile
H1 - 0 to 10 inches: sandy loam
H2 - 10 to 28 inches: sandy clay loam
H3 - 28 to 45 inches: indurated
H4 - 45 to 57 inches: cemented
H5 - 57 to 70 inches: loamy coarse sand, coarse sandy loam
H5 - 57 to 70 inches: 

Properties and qualities
Slope: 5 to 8 percent
Depth to restrictive feature: 20 to 39 inches to duripan
Drainage class: Well drained
Runoff class: High

Custom Soil Resource Report
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Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 
in/hr)

Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 4.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: R019XD029CA
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 3 percent
Hydric soil rating: No

Ramona
Percent of map unit: 3 percent
Hydric soil rating: No

Hanford
Percent of map unit: 3 percent
Hydric soil rating: No

Greenfield
Percent of map unit: 3 percent
Hydric soil rating: No

Tujunga
Percent of map unit: 3 percent
Hydric soil rating: No

Custom Soil Resource Report
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With Offices Serving the Western United States 

1100 Olympic Drive, Ste. 103  Corona, Ca 92881  (951) 273-1011   Fax: (951) 273-1003 
11221093 Penske Moreno Valley GEIR CLT JAP 

 

October 22, 2021 KA Project No. 112-21093 
 
 
 
Mr. Mike Barnes, Director of Construction 
Penske Truck Leasing 
1541 W. Bell Del Mar Drive 
Tempe, Arizona 85283  (480) 276-5888 
Mike.barnes@penske.com 
 
 
RE: Geotechnical Engineering Investigation 
 Proposed Penske Truck Leasing Facility 
 SEC of Alessandro Blvd. and Highway 215 Frontage Rd. 
 Moreno Valley, California 
 
 
Dear Mr. Barnes: 

In accordance with your request, we have completed a Geotechnical Engineering Investigation for the 
above-referenced site.  The results of our investigation are presented in the attached report. 

If you have any questions, or if we may be of further assistance, please do not hesitate to contact our 
office at (951) 273-1011. 

 
 Respectfully submitted, 
 KRAZAN & ASSOCIATES, INC. 
  
  
  
  
 Jorge A. Pelayo, PE 
 Project Engineer 
 RCE No. 91269 
 
 
 
CLT:JAP 
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Krazan & Associates, Inc. 

With Offices Serving the Western United States 
11221093 Penske Moreno Valley GEIR CLT JAP 

The geotechnical engineering information presented herein is based upon professional interpretation 
utilizing standard engineering practices and a degree of conservatism deemed proper for this project.  It 
is not warranted that such information and interpretation cannot be superseded by future geotechnical 
engineering developments.  We emphasize that this report is valid for the project outlined above and 
should not be used for any other sites.   

If you have any questions, or if we may be of further assistance, please do not hesitate to contact our 
office at (951) 273-1011. 

 
 Respectfully submitted, 
 KRAZAN & ASSOCIATES, INC. 
  

  
  
 Christopher L. Tomlin, MBA, CEG 
 Senior Engineering Geologist 
 PG No. 6296, CEG No. 2066 
 
 
 
 
 
 Jorge A. Pelayo, MS, PE 
 Project Engineer 
 RCE No. 91269 
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Appendix 4: Historical Site Conditions 

Phase I Environmental Site Assessment or Other Information on Past Site Use 
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Appendix 5: LID Infeasibility 

LID Technical Infeasibility Analysis 

N/A 
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Appendix 6: BMP Design Details 

BMP Sizing, Design Details, and other Supporting Documentation 

 



to access the worksheets for the Santa Ana Watershed

VBMP and QBMP worksheets

If your project is not located in the Santa Ana Watershed,

www.rcflood.org/npdes/developers.aspx

Do not use these worksheets! Instead visit

To access worksheets applicable to your watershed

Use the tabs across the bottom 

Santa Ana Watershed

These worksheets are to be used to determine the required 

Design Capture Volume (VBMP) 

or the 

Design Flow Rate (QBMP) 

for BMPs in the Santa Ana Watershed

To verify which watershed your project is located within, visit 

www.rcflood.org/npdes

and use the 'Locate my Watershed' tool 



Date

I = 0.20 in/hr

DMA 

Type/ID

DMA Area 

(square feet)

Post-Project 

Surface Type 

(use pull-down menu)

Effective 

Imperivous 

Fraction, If

DMA 

Runoff 

Factor

DMA Areas x 

Runoff Factor

Design 

Rainfall 

Intensity 

(in/hr) 

Design Flow 

Rate (cfs)

Proposed 

Flow Rate 

(cfs)

1A 107937
Mixed Surface 

Types
1 0.892 96279.8

1B 11392 Roofs 1 0.892 10161.7

1C 25755
Ornamental 

Landscaping 
0.1 0.110 2844.8

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

145084 109286.3 0.20 0.5 0.557

Notes: 

Drainage Management Area Tabulation

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

Design Rainfall Intensity

Total

D
M

A
s

BMP Identification

BMP NAME / ID BMP 1

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

Designed by Leticia Alvarez Case No

Company Project Number/Name Penske Moreno Valley

Santa Ana Watershed - BMP Design Flow Rate, QBMP

(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 Kimley-Horn and Associates 11/9/2021



Date

I = 0.20 in/hr

DMA 

Type/ID

DMA Area 

(square feet)

Post-Project 

Surface Type 

(use pull-down menu)

Effective 

Imperivous 

Fraction, If

DMA 

Runoff 

Factor

DMA Areas x 

Runoff Factor

Design 

Rainfall 

Intensity 

(in/hr) 

Design Flow 

Rate (cfs)

Proposed 

Flow Rate 

(cfs)

2A 146809
Mixed Surface 

Types
1 0.892 130953.6

2B 9600 Roofs 1 0.892 8563.2

2C 16791
Ornamental 

Landscaping 
0.1 0.110 1854.7

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

173200 141371.5 0.20 0.6 0.693

Notes: 

Santa Ana Watershed - BMP Design Flow Rate, QBMP

(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 Kimley-Horn and Associates 11/9/2021

Designed by Leticia Alvarez Case No

Company Project Number/Name Penske Moreno Valley

BMP Identification

BMP NAME / ID BMP 2

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

Design Rainfall Intensity

Total

Drainage Management Area Tabulation

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

D
M

A
s



Date

I = 0.20 in/hr

DMA 

Type/ID

DMA Area 

(square feet)

Post-Project 

Surface Type 

(use pull-down menu)

Effective 

Imperivous 

Fraction, If

DMA 

Runoff 

Factor

DMA Areas x 

Runoff Factor

Design 

Rainfall 

Intensity 

(in/hr) 

Design Flow 

Rate (cfs)

Proposed 

Flow Rate 

(cfs)

3A 55924
Mixed Surface 

Types
1 0.892 49884.2

3C 23027
Ornamental 

Landscaping 
0.1 0.110 2543.5

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

78951 52427.7 0.20 0.2 0.206

Notes: 

Santa Ana Watershed - BMP Design Flow Rate, QBMP

(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 Kimley-Horn and Associates 11/9/2021

Designed by Leticia Alvarez Case No

Company Project Number/Name Penske Moreno Valley

BMP Identification

BMP NAME / ID BMP 3

Must match Name/ID used on BMP Design Calculation Sheet

Design Rainfall Depth

Design Rainfall Intensity

Total

Drainage Management Area Tabulation

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

D
M

A
s



Developed Cover Types Effective Impervious Fraction

Roofs 1.00

Concrete or Asphalt 1.00

Grouted or Gapless Paving Blocks 1.00

Compacted Soil (e.g. unpaved parking) 0.40

Decomposed Granite 0.40

Permeable Paving Blocks w/ Sand Filled Gap 0.25

Class 2 Base 0.30

Gravel or Class 2 Permeable Base 0.10

Pervious Concrete / Porous Asphalt 0.10

Open and Porous Pavers 0.10

Turf block 0.10

Ornamental Landscaping 0.10

Natural (A Soil) 0.03

Natural (B Soil) 0.15

Natural (C Soil) 0.30

Natural (D Soil) 0.40

Mixed Surface Types

Effective Impervious Fraction

Use this table to determine the effective impervious fraction for the V BMP and QBMP calculation sheets



Modular Wetlands System™ Linear
Biofiltration

Comprehensive
 Stormwater
 Solutions

A Forterra Company



				          

85%

64% REMOVAL
OF TOTAL
PHOSPHORUS

REMOVAL
OF TSS

45% 67%
REMOVAL
OF ORTHO
PHOSPHORUS

REMOVAL
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66%
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DISSOLVED
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38%
REMOVAL
OF 
DISSOLVED 
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69%
REMOVAL
OF TOTAL
ZINC

50%
REMOVAL
OF TOTAL
COPPER

95%
REMOVAL
OF MOTOR
OIL

OVERVIEW
The Bio Clean Modular Wetlands 
System™ Linear (MWS Linear) represents 
a pioneering breakthrough in stormwater 
technology as the only biofiltration system 
to utilize  patented horizontal flow, allowing 
for a smaller footprint and higher treatment  
capacity.  While most biofilters use little 
or no pretreatment, the MWS Linear 
incorporates an advanced pretreatment 
chamber that includes separation and pre-
filter cartridges.  In this chamber, sediment 
and hydrocarbons are removed from runoff 
before entering the biofiltration chamber, 
in turn reducing  maintenance costs and 
improving performance. 

The Urban Impact

For hundreds of years, natural wetlands 
surrounding our shores have played an 
integral role as nature’s stormwater treatment 

system. But as our cities grow and develop, 
these natural wetlands have perished under 
countless roads, rooftops, and parking lots.

Plant A Wetland

Without natural wetlands, our cities are 
deprived of water purification, flood control, 
and land stability.  Modular Wetlands and the 
MWS Linear re-establish nature’s presence 
and rejuvenate waterways in urban areas.

PERFORMANCE
The MWS Linear continues to outperform other treatment methods with superior pollutant removal for 
TSS, heavy metals, nutrients, hydrocarbons, and bacteria.  Since 2007 the MWS Linear has been field 
tested on numerous sites across the country.  With its advanced pretreatment chamber and innovative 
horizontal flow biofilter, the system is able to effectively remove pollutants through a combination of 
physical, chemical, and biological filtration processes. With the same biological processes found in natural 
wetlands, the MWS Linear harnesses nature’s ability to process, transform, and remove even the most 
harmful pollutants. 



				          

APPROVALS 
The MWS Linear has successfully met years of challenging technical reviews and testing from some of the 
most prestigious and demanding agencies in the nation and perhaps the world.  

RHODE ISLAND DEM APPROVED
Approved as an authorized BMP and noted to achieve the following minimum removal 
efficiencies: 85% TSS, 60% pathogens, 30% total phosphorus, and 30% total nitrogen.

MASTEP EVALUATION
The University of Massachusetts at Amherst – Water Resources Research Center issued 
a technical evaluation report noting removal rates up to 84% TSS, 70% total phosphorus, 
68.5% total zinc, and more.

MARYLAND DEPARTMENT OF THE ENVIRONMENT 
APPROVED
Granted Environmental Site Design (ESD) status for new construction, redevelopment, 
and retrofitting when designed in accordance with the design manual.  

DEQ ASSIGNMENT 
The Virginia Department of Environmental Quality assigned the MWS Linear, the 
highest phosphorus removal rating for manufactured treatment devices to meet the new 
Virginia Stormwater Management Program (VSMP) Regulation technical criteria.

VA

WASHINGTON STATE TAPE APPROVED
The MWS Linear is approved for General Use Level Designation (GULD) for Basic, 
Enhanced, and Phosphorus treatment at 1 gpm/ft2 loading rate. The highest performing 
BMP on the market for all main pollutant categories. 

ADVANTAGES

•	 FLOW CONTROL

•	 NO DEPRESSED PLANTER AREA

•	 AUTO DRAINDOWN MEANS NO 	
	 MOSQUITO VECTOR

•	 HORIZONTAL FLOW BIOFILTRATION

•	 GREATER FILTER SURFACE AREA

•	 PRETREATMENT CHAMBER

•	 PATENTED PERIMETER VOID AREA



OPERATION 
The MWS Linear is the most efficient and versatile biofiltration system on the market, and it 
is the only system with horizontal flow which improves performance, reduces footprint, and 
minimizes maintenance.  Figure 1 and Figure 2 illustrate the invaluable benefits of horizontal 
flow and the multiple treatment stages. 

Cartridge Housing

Pre-filter Cartridge

Curb Inlet

Individual Media Filters

SEPARATION
•	Trash, sediment, and debris are separated before 
	 entering the pre-filter cartridges
•	Designed for easy maintenance access

PRE-FILTER CARTRIDGES
•	Over 25 sq. ft. of surface area per cartridge
•	Utilizes BioMediaGREEN filter material
•	Removes over 80% of TSS and 90% of hydrocarbons	
•	Prevents pollutants that cause clogging from 
	 migrating to the biofiltration chamber

PRETREATMENT1 1

2

1

2Vertical Underdrain 
Manifold

BioMediaGREEN™

WetlandMEDIA™



Figure 1

HORIZONTAL FLOW 
•	Less clogging than downward flow biofilters
•	Water flow is subsurface
•	 Improves biological filtration

PATENTED PERIMETER VOID AREA
•	Vertically extends void area between the walls 		
	 and the WetlandMEDIA on all four sides
•	Maximizes surface area of the media for higher 		
	 treatment capacity

WETLANDMEDIA 
•	Contains no organics and removes phosphorus
•	Greater surface area and 48% void space
•	Maximum evapotranspiration
•	High ion exchange capacity and lightweight

FLOW CONTROL
•	 Orifice plate controls flow of water through 	
	 WetlandMEDIA to a level lower than the    	
	 media’s capacity
•	 Extends the life of the media and improves 	
	 performance

DRAINDOWN FILTER
•	 The draindown is an optional feature that 		
	 completely drains the pretreatment     		
	 chamber
•	 Water that drains from the pretreatment     	
	 chamber between storm events will be 		
	 treated

2x to 3x more surface area than traditional downward flow bioretention systems.Figure 2,
Top View

BIOFILTRATION2

DISCHARGE3

PERIMETER VOID AREA

3

4

3Flow Control
Riser

Draindown Line
Outlet Pipe



CONFIGURATIONS 
The MWS Linear is the preferred biofiltration system of civil engineers across the country due to its versatile 
design.  This highly versatile system has available “pipe-in” options on most models, along with built-in curb 
or grated inlets for simple integration into your storm drain design.

CURB TYPE
The Curb Type configuration accepts sheet flow through a curb opening 
and is commonly used along roadways and parking lots.  It can be used in 
sump or flow-by conditions.  Length of curb opening varies based on model 
and size.

GRATE TYPE
The Grate Type configuration offers the same features and benefits as the 
Curb Type but with a grated/drop inlet above the systems pretreatment 
chamber.  It has the added benefit of allowing pedestrian access over the 
inlet.  ADA-compliant grates are available to assure easy and safe access. 
The Grate Type can also be used in scenarios where runoff needs to be 
intercepted on both sides of landscape islands.

DOWNSPOUT TYPE
The Downspout Type is a variation of the Vault Type and is designed to 
accept a vertical downspout pipe from rooftop and podium areas.  Some 
models have the option of utilizing an internal bypass, simplifying the overall 
design.  The system can be installed as a raised planter, and the exterior can 
be stuccoed or covered with other finishes to match the look of adjacent 
buildings.

VAULT TYPE
The system’s patented horizontal flow biofilter is able to accept inflow pipes 
directly into the pretreatment chamber, meaning the MWS Linear can be 
used in end-of-the-line installations.  This greatly improves feasibility over 
typical decentralized designs that are required with other biofiltration/
bioretention systems.  Another benefit of the “pipe-in” design is the ability 
to install the system downstream of underground detention systems to 
meet water quality volume requirements. 

 



ORIENTATIONS

INTERNAL BYPASS WEIR (SIDE-BY-SIDE ONLY)
The Side-By-Side orientation places the 
pretreatment and discharge chambers adjacent 
to one another allowing for integration of internal 
bypass.  The wall between these chambers can act 
as a bypass weir when flows exceed the system’s 
treatment capacity, thus allowing bypass from the 
pretreatment chamber directly to the discharge 
chamber.

EXTERNAL DIVERSION WEIR STRUCTURE
This traditional offline diversion method can be 
used with the MWS Linear in scenarios where 
runoff is being piped to the system. These simple 
and effective structures are generally configured 
with  two outflow pipes.  The first is a smaller pipe 
on the upstream side of the diversion weir - to divert 
low flows over to the MWS Linear for treatment.  
The second is the main pipe that receives water 
once the system has exceeded treatment capacity 
and water flows over the weir.

FLOW-BY-DESIGN
This method is one in which the system is placed 
just upstream of a standard curb or grate inlet to 
intercept the first flush.  Higher flows simply pass 
by the MWS Linear and into the standard inlet 
downstream. 

END-TO-END
The End-To-End orientation 
places the pretreatment and
discharge chambers on 
opposite ends of the 
biofiltration chamber,
therefore minimizing the 
width of the system to 5 ft. 
(outside dimension).  This 
orientation is perfect for linear projects and street 
retrofits where existing utilities and sidewalks 
limit the amount of space available for installation. 
One limitation of this orientation is that bypass 
must be external.

SIDE-BY-SIDE
The Side-By-Side 
orientation places the 
pretreatment and
discharge chamber 
adjacent to one 
another with the 
biofiltration chamber 
running parallel on either side.This minimizes 
the system length, providing a highly compact 
footprint. It has been proven useful in situations 
such as streets with directly adjacent sidewalks, 
as half of the system can be placed under that 
sidewalk. This orientation also offers internal 
bypass options as discussed below.  

This simple yet innovative diversion trough can be 
installed in existing or new curb and grate inlets to 
divert the first flush to the MWS Linear via pipe. It 
works similar to a rain gutter and is installed just 
below the opening into the inlet. It captures the 
low flows and channels them over to a connecting 
pipe exiting out the wall of the inlet and leading to 
the MWS Linear. The DVERT is perfect for retrofit 
and green street applications that allow the MWS 
Linear to be installed anywhere space is available. 

DVERT LOW FLOW DIVERSION

DVERT Trough

BYPASS



 

MODEL # DIMENSIONS
WETLANDMEDIA

SURFACE AREA
(sq.ft.)

TREATMENT FLOW 
RATE
 (cfs)

MWS-L-4-4 4’ x 4’ 23 0.052

MWS-L-4-6 4’ x 6’ 32 0.073

MWS-L-4-8 4’ x 8’ 50 0.115

MWS-L-4-13 4’ x 13’ 63 0.144

MWS-L-4-15 4’ x 15’ 76 0.175

MWS-L-4-17 4’ x 17’ 90 0.206

MWS-L-4-19 4’ x 19’ 103 0.237

MWS-L-4-21 4’ x 21’ 117 0.268

MWS-L-6-8 7’ x 9’ 64 0.147

MWS-L-8-8 8’ x 8’ 100 0.230

MWS-L-8-12 8’ x 12’ 151 0.346

MWS-L-8-16 8’ x 16’ 201 0.462

MWS-L-8-20 9’ x 21’ 252 0.577

MWS-L-8-24 9’ x 25’ 302 0.693

FLOW-BASED
The MWS Linear can be used in stand-alone applications to meet treatment flow requirements.  Since the 
MWS Linear is the only biofiltration system that can accept inflow pipes several feet below the surface, it can 
be used not only in decentralized design applications but also as a large central end-of-the-line application 
for maximum feasibility.

SPECIFICATIONS



VOLUME-BASED
Many states require treatment of a water quality volume and do not offer the option of flow-based design.  
The MWS Linear and its unique horizontal flow makes it the only biofilter that can be used in volume-based 
design installed downstream of ponds, detention basins, and underground storage systems.

MODEL # TREATMENT CAPACITY (cu. ft.)
@ 24-HOUR DRAINDOWN

TREATMENT CAPACITY (cu. ft.)
@ 48-HOUR DRAINDOWN

MWS-L-4-4 1140 2280

MWS-L-4-6 1600 3200

MWS-L-4-8 2518 5036

MWS-L-4-13 3131 6261

MWS-L-4-15 3811 7623

MWS-L-4-17 4492 8984

MWS-L-4-19 5172 10345

MWS-L-4-21 5853 11706

MWS-L-6-8 3191 6382

MWS-L-8-8 5036 10072

MWS-L-8-12 7554 15109

MWS-L-8-16 10073 20145

MWS-L-8-20 12560 25120

MWS-L-8-24 15108 30216

SPECIFICATIONS



INDUSTRIAL
Many states enforce strict regulations for discharges 
from industrial sites. The MWS Linear has helped 
various sites meet difficult EPA-mandated effluent 
limits for dissolved metals and other pollutants.

PARKING LOTS
Parking lots are designed to maximize space and the 
MWS Linear’s 4 ft. standard planter width allows for 
easy integration into parking lot islands and other 
landscape medians.

MIXED USE
The MWS Linear can be installed as a raised planter 
to treat runoff from rooftops or patios, making it 
perfect for sustainable “live-work” spaces.

RESIDENTIAL
Low to high density developments can benefit from 
the versatile design of the MWS Linear. The system 
can be used in both decentralized LID design and 
cost-effective end-of-the-line configurations.

STREETS
Street applications can be challenging due to limited 
space. The MWS Linear is very adaptable, and it 
offers the smallest footprint to work around the 
constraints of existing utilities on retrofit projects.

COMMERCIAL
Compared to bioretention systems, the MWS 
Linear can treat far more area in less space, meeting 
treatment and volume control requirements.

APPLICATIONS
The MWS Linear has been successfully used on numerous new construction and retrofit projects.  The system’s 
superior versatility makes it beneficial for a wide range of stormwater and waste water applications - treating 
rooftops, streetscapes, parking lots, and industrial sites.

More applications include:

 • Agriculture    • Reuse    • Low Impact Development    • Waste Water



PLANT SELECTION
Abundant plants, trees, and grasses bring value and an aesthetic benefit 
to any urban setting, but those in the MWS Linear do even more - they 
increase pollutant removal.  What’s not seen, but very important, is that 
below grade, the stormwater runoff/flow is being subjected to nature’s 
secret weapon: a dynamic physical, chemical, and biological process 
working to break down and remove non-point source pollutants.  The flow rate is controlled in the MWS Linear, 
giving the plants more contact time so that pollutants are more successfully decomposed, volatilized, and 
incorporated into the biomass of the MWS Linear’s micro/macro flora and fauna.

A wide range of plants are suitable for use in the MWS Linear, but selections vary by location and climate.  
View suitable plants by visiting biocleanenvironmental.com/plants.

INSTALLATION MAINTENANCE

The MWS Linear is simple, easy to install, and has 
a space-efficient design that offers lower excavation 
and installation costs compared to traditional tree-
box type systems.  The structure of the system 
resembles precast catch basin or utility vaults and is 
installed in a similar fashion.  

The system is delivered fully assembled for quick 
installation.  Generally, the structure can be unloaded 
and set in place in 15 minutes.  Our experienced 
team of field technicians are available to supervise 
installations and provide technical support.

Reduce your maintenance costs, man hours, 
and materials with the MWS Linear. Unlike other 
biofiltration systems that provide no pretreatment, 
the MWS Linear is a self-contained treatment 
train which incorporates simple and effective 
pretreatment.  

Maintenance requirements for the biofilter itself are
almost completely eliminated, as the pretreatment 
chamber removes and isolates trash, sediments, and 
hydrocarbons. What’s left is the simple maintenance 
of an easily accessible pretreatment chamber that 
can be cleaned by hand or with a standard vac 
truck. Only periodic replacement of low-cost media 
in the pre-filter cartridges is required for long-term 
operation, and there is absolutely no need to replace 
expensive biofiltration media.More applications include:

 • Agriculture    • Reuse    • Low Impact Development    • Waste Water
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Installation Guidelines for  
Modular Wetland System 

 
 

Delivery & Unloading/Lifting 
 

1. Modular Wetland Systems, Inc. shall deliver the unit(s) to the site in coordination with 
the Contractor.  
 

2. The Contractor will require spreader bars and chains/cables to safely and securely lift 
the main structure, risers a set of suitable lifting hooks, knuckles, shackles and eye 
bolts. 
 

3. The main structure and lid can be lifted together or separately.  
 
Please see Modular Wetland Weights and Lifting Details. Contact Modular Wetlands 
for additional lifting details.  
 
 

Inspection 
 

1. Inspection of the Modular Wetland unit and all parts contained in or shipped outside of 
the unit shall be inspected at time of delivery by the site Engineer/Inspector and the 
Contractor. Any non-conformance to approved drawings or damage to any part of the 
system shall be documented on the Modular Wetland shipping ticket. Damage to the 
unit during and after unloading shall be corrected at the expense of the Contractor. 
Any necessary repairs to the Modular Wetland unit shall be made to the acceptance of 
the Engineer/Inspector. 

 
 
Site Preparation 
 

1. The Contractor is responsible for providing adequate and complete site/inlet protection 
when the Modular Wetland unit is installed prior to final site stabilization (full 
landscaping, grass cover, final paving, and street sweeping completed). 
 

2. The Contractor shall adhere to all jurisdictional and/or OSHA safety rules in providing 
temporary shoring of the excavation. 
 

3. The Contractor or Owner is responsible for appropriately barricading the Modular 
Wetland unit from traffic (in accordance with local codes). 
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Installation Guidelines for  
Modular Wetland System 

 
 

Installation  
 

1. Each unit shall be constructed at the locations and elevations according to the sizes 
shown on the approved drawings. Any modifications to the elevation or location shall 
be at the direction of and approved by the Engineer. 
 

2. The unit shall be placed on the compacted sub-grade with a minimum 6-inch gravel 
base matching the final grade of the curb line in the area of the unit. The unit is to be 
placed such that the unit and top slab match the grade of the curb in the area of the 
unit. Compact undisturbed sub-grade materials to 95% of maximum density at +1% to 
2% of the optimum moisture. Unsuitable material below sub-grade shall be replaced to 
site engineer’s approval. Please see Modular Wetlands Weights and Lifting Details. 
Contact Modular Wetlands for guidance where slope exceeds 5%. 
 

3. Once the unit is set, the internal wooden forms and protective silt fabric cover must be 
left intact (if WetlandMedia pre-installed). The top lid(s) should be sealed onto the box 
section before backfilling, using a non-shrink grout, butyl rubber or similar waterproof 
seal. The boards on the top of the lid and boards sealed in the unit’s throat must NOT 
be removed. The Supplier will remove these sections at the time of activation. 
 

4. Outlet connections shall be aligned and sealed to meet the approved drawings with 
modifications necessary to meet site conditions and local regulations. The correct 
outlet will be marked on the Modular Wetland unit. 
 

5. Backfilling should be performed in a careful manner, bringing the appropriate fill 
material up in 6-inch lifts on all sides. Precast sections shall be set in a manner that 
will result in a watertight joint. In all instances, installation of the Modular Wetland unit 
shall conform to ASTM specification C891 “Standard Practice for Installation of 
Underground Precast Utility Structures” unless specified otherwise in contract 
documents. 
 

6. It is the responsibility of the Contractor to provide curb and gutter and transition to the 
Modular Wetland unit for proper stormwater flow into the system through the throat, 
pipe or grate opening. A standard drawing of the throat and gutter detail is available in 
the following section; however the plans and contract documents supersede all 
standard drawings. Several variations of the standard design are available. Effective 
bypass for the Modular Wetland System is essential for correct operation (i.e. bypass 
to an overflow at lower elevation). 
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Installation Procedure 
 
 
 

 
 
The contractor MUST provide all rigging  
And lifting apparatus, such as all cables, 
chains or straps and a set of lifting hooks,  
shackles, knuckles and eye bolts. 
 
 
 
 
 
 
 
 
 
It is the contractor’s responsibility to provide 
suitable lifting equipment to off-load the 
Modular Wetland unit.  
 
Modular Wetland units are  
designed to be off-loaded using the  
contractor’s spreader bar. 
 

 
 
1. Apply Butyl Tape Seal 
 
Apply butyl tape seal along the top of the box 
section. Butyl tape seal is provided with every 
unit. 
 
Modular Wetland installed protective throat 
board and installed silt fabric must be left in  
place to protect the unit from construction  
sediment. 
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2. Unload and Set Box  
 
Unload the Modular Wetland unit                                                                            and set into 
the prepared hole with appropriate sub-grade.* 
 
* Compacted sub-grade with a minimum  
of six inches of gravel base which must match  
the final grade of curb line the area of the unit. 
 
 
 
 
 
 
3. Set Top On Box 
 
Set the top slab on the box. 
 
The Contractor is responsible for providing 
adequate and complete site/inlet protection 
when the Modular Wetland is installed prior  
to final site stabilization (full landscaping,  
grass cover, final paving, and street sweeping  
completed). 

 
 
 
4. Connect Outfall Pipe 
 
The correct outlet will be marked on the 
Modular Wetland. 
 
Invert of outlet pipe MUST be even  
with the floor of the system. 
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5. Install Curb & Gutter 
 
It is the responsibility of the Contractor to 
provide curb and gutter and transition to 
the Modular Wetland for proper flow into 
the system through a 5”- 7” throat opening.  
A standard drawing of the throat and gutter 
detail in the following section. CONTRACTOR 
RESPONSIBLE FOR GROUTING IN ANY 
VISIBLE LIFTING POINTS. 
 
 
 
 
6. Activation 
 
Activation is performed ONLY by Modular  
Wetland personnel. 
 
Activation can occur once the project site is 
fully stabilized (full landscaping, grass cover, 
final paving and street sweeping completed) 
and there is a 5” - 7” throat opening. 
 
Call 760-433-7640 to schedule your activation. 

 
 
NOTE: WetlandMedia Installation 
 
For Larger models (MWS-L-4-13 and above) the system will be delivered 
without WetlandMedia pre-installed to minimize pick weight and prevent 
contamination of the media during construction. For these models the 
WetlandMedia will be delivered in bulk or in super sacks. It will be responsibility 
of the contractor to fill the system with the WetlandMedia during the installation 
process. Installation of the WetlandMedia can be done after the unit is fully 
installed to avoid contamination. See following pages for details.  
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WetlandMedia Install (if applicable) 
 
 
1. Fill WetlandMedia  
 
Position super sack of WetlandMedia over  
wetland chamber. Bottom of sack should not  
be more than 2’ above top of system. Open  
sack and fill evenly*.  
 
* One to several hundred cubic yards of  
WetlandMedia will be required based upon the 
model number and size of the system. For large  
scale jobs WetlandMedia will be delivered in  
bulk and will require a bobcat of similar to fill  
the system. All equipment is the responsibility 
of the contractor.  
 
 
 
 
 
2. Install Plant Propagation Layer  
 
Fill WetlandMedia up to 9” below the top  
of the wetland chamber. Level out the 
WetlandMedia as shown. Ensure that  
the level does not vary more than one inch  
or plant growth will be affected.  
 
 
 
 
 
3. Install Plant Propagation Layer  
 
Utilize plant propagation blocks provided 
by the manufacturer. Each block is  
approximately 40” by 6” by 3” thick. Blocks 
shall be placed side by side and end to end 
and cover the entire length and width of  
the wetland chamber unless specified.  
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4. Finish Filling WetlandMedia  
 
After plant propagation blocks are installed  
repeat step 1 and fill the system to the  
top of the wetland chamber as shown.  
WetlandMedia must be filled within  
2” of the top of the unit.  
 
 
 
 
 
 
 
5. Planting   
 
After system is filled with WetlandMedia 
planting of vegetation can begin.  
Utilizing 1 gallon plants dig down until 
The plant propagation blocks are reached. 
Remove plant and it’s root ball from the  
container. Set the bottom of the root 
ball on the tops of the blocks. Fill hole  
back in with WetlandMedia. After planting 
a thorough watering of the plants is  
necessary. The plant propagation blocks 
must be saturated to provide a water 
source for the plants during the  
establishment phase. It is recommended 
that hand watering is done three times a  
week for the first two months. Hand water  
can be supplemented  with drip or spray 
irrigation after the second week. Please 
call the manufacturer for more details on 
plants, planting arrangement and 
irrigation options.  
 
NOTE: planting is required on  
all units, including units delivered 
with WetlandMedia pre-installed. 
 



 

www.modularwetlands.com 
 

 
 
 
 
 
 

Curb and Gutter Details 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

E. Info@modularwetlands.com 
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Weights and Lifting Details 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

E. Info@modularwetlands.com 



MWS-L-4-4 5' x 5' 4' x 4' 7500.0 1607.7 9107.7

MWS-L-4-6 
MWS-L-4-6.5

5' x 7'
5 x 7.5'

4' x 6'
4' x 6.5'

11,000
11,500 1798.9 12,619.2

13,119.2

MWS-L-4-8 5' x 9' 8' x 4' 12500 3966 16466

MWS-L-4-13 5' x 14' 13' x 4' 21200 5895 27095

MWS-L-4-15 5' x 16' 15' x 4' 23700 8039 31739

MWS-L-4-17 5' x 18' 17' x 4' 26500 10182 36682

MWS-L-4-19 5' x 20' 19' x 4' 28300 12326 40626

MWS-L-4-21 5' x 22' 21' x 4' 30000 14470 44470

MWS-L-6-8 7' x 9' 6' x 8' 24000 6109 30109

MWS-L-8-8 9' x 9' 8' x 8' 32000 8253 40253

MWS-L-8-12 9' x 13' 8' x 12' 44000 12540 56540

MWS-L-8-16 9' x 17' 8' x 16' 47000 16828 63828

Max Pick Weight if Shipped 
Without Media Installed

Max Pick Weight if Shipped 
With Media Installed

MWS-L 2.0 Max Pick Weights

Unit Weight (lbs)

Note: All weights listed hereon are standard max pick weights, actual pick weights may vary based upon state and local regulations and 
variation in concerte and rebar standards. For project specific pick weights contact the manufacturer prior to shipping of the unit(s). Is is the 

contractors responsibility to off-load the unit with an adequate size crane.  Units are shipped with WetlandMEDIA in superbags and 
installed by contractor.

Media Weight (lbs) Total Weight (lbs)

For Questions or Comments Please Call 888-566-3938 or email: info@modularwetlands.com 

Model # Size (I.D)

When Available see project contract terms, if lifting points are on the inside of the unit due to custom designs or installations requiring 
pionts to be on the inside the media will be shipped in bags and the contractor will be reponsibile to install after the unit is installed. For 

example, units places against a wall. 

Size (O.D)
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Connection Details 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

E. Info@modularwetlands.com 
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Appendix 7: Hydromodification 

Supporting Detail Relating to Hydrologic Conditions of Concern 
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   Riverside County Rational Hydrology Program

 CIVILCADD/CIVILDESIGN Engineering Software,(c) 1989 - 2018 Version 9.0

  Rational Hydrology Study        Date: 11/10/21  File:P2E.out

 ------------------------------------------------------------------------

 PENSKE MORENO VALLEY

 EXIST 2-YR

 XO 11/10/21

                                                                              

 ------------------------------------------------------------------------

  *********   Hydrology Study Control Information **********

  English (in-lb) Units used in input data file

 ------------------------------------------------------------------------

 Program License Serial Number 6443

 ------------------------------------------------------------------------

 Rational Method Hydrology Program based on

 Riverside County Flood Control & Water Conservation District

 1978 hydrology manual

 Storm event (year) =    2.00 Antecedent Moisture Condition = 1

 Standard intensity-duration curves data (Plate D-4.1)

 For the [ Sunnymead-Moreno ] area used.

 10 year storm 10 minute intensity =  2.010(In/Hr)

 10 year storm 60 minute intensity =  0.820(In/Hr)

 100 year storm 10 minute intensity =  2.940(In/Hr)

 100 year storm 60 minute intensity =  1.200(In/Hr)

 Storm event year =   2.0

 Calculated rainfall intensity data:

 1 hour intensity =  0.554(In/Hr)

 Slope of intensity duration curve = 0.5000

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 Process from Point/Station       10.000 to Point/Station       11.000

 **** INITIAL AREA EVALUATION ****

 ______________________________________________________________________

 Initial area flow distance =   575.000(Ft.)

 Top (of initial area) elevation =    51.000(Ft.)

 Bottom (of initial area) elevation =    40.000(Ft.)

 Difference in elevation =    11.000(Ft.)

 Slope =    0.01913  s(percent)=       1.91

 TC = k(0.530)*[(length^3)/(elevation change)]^0.2

 Initial area time of concentration =   14.852 min.

 Rainfall intensity =      1.114(In/Hr) for a     2.0 year storm

 UNDEVELOPED (poor cover) subarea           

 Runoff Coefficient = 0.610

 Decimal fraction soil group A = 0.000

 Decimal fraction soil group B = 0.000

 Decimal fraction soil group C = 1.000

 Decimal fraction soil group D = 0.000

 RI index for soil(AMC 1)  =  71.60

 Pervious area fraction =  1.000; Impervious fraction =  0.000

 Initial subarea runoff =      3.013(CFS)

 Total initial stream area =        4.430(Ac.)

 Pervious area fraction = 1.000

�



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 Process from Point/Station       11.000 to Point/Station       12.000

 **** NATURAL CHANNEL TIME + SUBAREA FLOW ADDITION ****

 ______________________________________________________________________

 Top of natural channel elevation =     40.000(Ft.)

 End of natural channel elevation =     37.600(Ft.)

 Length of natural channel  =   455.000(Ft.)

 Estimated mean flow rate at midpoint of channel =      4.607(CFS)

 Natural valley channel type used

 L.A. County flood control district formula for channel velocity:

  Velocity(ft/s) = (7 + 8(q(English Units)^.352)(slope^0.5)

 Velocity using mean channel flow =   1.50(Ft/s)

 Correction to map slope used on extremely rugged channels with

 drops and waterfalls (Plate D-6.2)

  Normal channel slope =  0.0053

 Corrected/adjusted channel slope =  0.0053

 Travel time =    5.04 min.     TC =   19.90  min.

  Adding area flow to channel

 UNDEVELOPED (poor cover) subarea           

 Runoff Coefficient = 0.581

 Decimal fraction soil group A = 0.000

 Decimal fraction soil group B = 0.000

 Decimal fraction soil group C = 1.000

 Decimal fraction soil group D = 0.000

 RI index for soil(AMC 1)  =  71.60

 Pervious area fraction =  1.000; Impervious fraction =  0.000

 Rainfall intensity =      0.963(In/Hr) for a     2.0 year storm

 Subarea runoff =      2.623(CFS) for      4.690(Ac.)

  Total runoff =      5.635(CFS) Total area =       9.120(Ac.)

 End of computations, total study area =            9.12 (Ac.)

  The following figures may

  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 1.000

 Area averaged RI index number =  86.0



  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 - 2018, Version 9.0
   Study date  11/10/21 File: P2EUH242.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

 Riverside County Synthetic Unit Hydrology Method
 RCFC & WCD Manual date - April 1978

 Program License Serial Number 6443

 ---------------------------------------------------------------------
  English (in-lb) Input Units Used
  English Rainfall Data (Inches) Input Values Used

  English Units used in output format

 ---------------------------------------------------------------------
 PENSKE MORENO VALLEY
 EXIST. 2-YR
 XO 11/10/21
 

 --------------------------------------------------------------------
 Drainage Area =       9.12(Ac.)  =      0.014 Sq. Mi.
 Drainage Area for Depth-Area Areal Adjustment =       9.12(Ac.)  =      0.014 Sq. Mi.
 USER Entry of lag time in hours
 Lag time =    0.265 Hr.
 Lag time =    15.90 Min.
 25% of lag time =     3.98 Min.
 40% of lag time =     6.36 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]
            9.12         1.84        16.78

 100 YEAR Area rainfall data:

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
            9.12         4.52        41.22

 STORM EVENT (YEAR) =    2.00
 Area Averaged 2-Year Rainfall =    1.840(In)
 Area Averaged 100-Year Rainfall =    4.520(In)

 Point rain (area averaged) =    1.840(In)
 Areal adjustment factor =  100.00 %
 Adjusted average point rain =    1.840(In)

 Sub-Area Data:
 Area(Ac.)         Runoff Index   Impervious %
      9.120           91.00         0.000
  Total Area Entered =      9.12(Ac.)

 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F
 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr)



 91.0  79.8      0.246     0.000        0.246       1.000      0.246
                                                          Sum (F) =   0.246
 Area averaged mean soil loss (F) (In/Hr) =  0.246
 Minimum soil loss rate ((In/Hr)) =  0.123
 (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         31.447          3.091              0.284
     2   0.167         62.893         11.585              1.065
     3   0.250         94.340         19.979              1.836
     4   0.333        125.786         20.330              1.869
     5   0.417        157.233         12.010              1.104
     6   0.500        188.679          6.858              0.630
     7   0.583        220.126          4.619              0.425
     8   0.667        251.572          3.606              0.331
     9   0.750        283.019          2.929              0.269
    10   0.833        314.465          2.364              0.217
    11   0.917        345.912          1.942              0.178
    12   1.000        377.358          1.696              0.156
    13   1.083        408.805          1.373              0.126
    14   1.167        440.252          1.104              0.101
    15   1.250        471.698          0.991              0.091
    16   1.333        503.145          0.945              0.087
    17   1.417        534.591          0.794              0.073
    18   1.500        566.038          0.675              0.062
    19   1.583        597.484          0.581              0.053
    20   1.667        628.931          0.513              0.047
    21   1.750        660.377          0.434              0.040
    22   1.833        691.824          0.343              0.031
    23   1.917        723.270          0.314              0.029
    24   2.000        754.717          0.314              0.029
    25   2.083        786.164          0.314              0.029
    26   2.167        817.610          0.296              0.027
                               Sum = 100.000   Sum=       9.191
-----------------------------------------------------------------------

 The following loss rate calculations reflect use of the minimum calculated loss
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr)
   1   0.08     0.07      0.015       (  0.437)       0.013        0.001
   2   0.17     0.07      0.015       (  0.435)       0.013        0.001
   3   0.25     0.07      0.015       (  0.433)       0.013        0.001
   4   0.33     0.10      0.022       (  0.432)       0.020        0.002
   5   0.42     0.10      0.022       (  0.430)       0.020        0.002
   6   0.50     0.10      0.022       (  0.428)       0.020        0.002
   7   0.58     0.10      0.022       (  0.427)       0.020        0.002
   8   0.67     0.10      0.022       (  0.425)       0.020        0.002
   9   0.75     0.10      0.022       (  0.423)       0.020        0.002
  10   0.83     0.13      0.029       (  0.422)       0.026        0.003
  11   0.92     0.13      0.029       (  0.420)       0.026        0.003
  12   1.00     0.13      0.029       (  0.418)       0.026        0.003
  13   1.08     0.10      0.022       (  0.417)       0.020        0.002
  14   1.17     0.10      0.022       (  0.415)       0.020        0.002
  15   1.25     0.10      0.022       (  0.413)       0.020        0.002
  16   1.33     0.10      0.022       (  0.412)       0.020        0.002
  17   1.42     0.10      0.022       (  0.410)       0.020        0.002
  18   1.50     0.10      0.022       (  0.408)       0.020        0.002



  19   1.58     0.10      0.022       (  0.407)       0.020        0.002
  20   1.67     0.10      0.022       (  0.405)       0.020        0.002
  21   1.75     0.10      0.022       (  0.404)       0.020        0.002
  22   1.83     0.13      0.029       (  0.402)       0.026        0.003
  23   1.92     0.13      0.029       (  0.400)       0.026        0.003
  24   2.00     0.13      0.029       (  0.399)       0.026        0.003
  25   2.08     0.13      0.029       (  0.397)       0.026        0.003
  26   2.17     0.13      0.029       (  0.395)       0.026        0.003
  27   2.25     0.13      0.029       (  0.394)       0.026        0.003
  28   2.33     0.13      0.029       (  0.392)       0.026        0.003
  29   2.42     0.13      0.029       (  0.391)       0.026        0.003
  30   2.50     0.13      0.029       (  0.389)       0.026        0.003
  31   2.58     0.17      0.037       (  0.387)       0.033        0.004
  32   2.67     0.17      0.037       (  0.386)       0.033        0.004
  33   2.75     0.17      0.037       (  0.384)       0.033        0.004
  34   2.83     0.17      0.037       (  0.383)       0.033        0.004
  35   2.92     0.17      0.037       (  0.381)       0.033        0.004
  36   3.00     0.17      0.037       (  0.380)       0.033        0.004
  37   3.08     0.17      0.037       (  0.378)       0.033        0.004
  38   3.17     0.17      0.037       (  0.376)       0.033        0.004
  39   3.25     0.17      0.037       (  0.375)       0.033        0.004
  40   3.33     0.17      0.037       (  0.373)       0.033        0.004
  41   3.42     0.17      0.037       (  0.372)       0.033        0.004
  42   3.50     0.17      0.037       (  0.370)       0.033        0.004
  43   3.58     0.17      0.037       (  0.369)       0.033        0.004
  44   3.67     0.17      0.037       (  0.367)       0.033        0.004
  45   3.75     0.17      0.037       (  0.366)       0.033        0.004
  46   3.83     0.20      0.044       (  0.364)       0.040        0.004
  47   3.92     0.20      0.044       (  0.362)       0.040        0.004
  48   4.00     0.20      0.044       (  0.361)       0.040        0.004
  49   4.08     0.20      0.044       (  0.359)       0.040        0.004
  50   4.17     0.20      0.044       (  0.358)       0.040        0.004
  51   4.25     0.20      0.044       (  0.356)       0.040        0.004
  52   4.33     0.23      0.052       (  0.355)       0.046        0.005
  53   4.42     0.23      0.052       (  0.353)       0.046        0.005
  54   4.50     0.23      0.052       (  0.352)       0.046        0.005
  55   4.58     0.23      0.052       (  0.350)       0.046        0.005
  56   4.67     0.23      0.052       (  0.349)       0.046        0.005
  57   4.75     0.23      0.052       (  0.347)       0.046        0.005
  58   4.83     0.27      0.059       (  0.346)       0.053        0.006
  59   4.92     0.27      0.059       (  0.344)       0.053        0.006
  60   5.00     0.27      0.059       (  0.343)       0.053        0.006
  61   5.08     0.20      0.044       (  0.341)       0.040        0.004
  62   5.17     0.20      0.044       (  0.340)       0.040        0.004
  63   5.25     0.20      0.044       (  0.338)       0.040        0.004
  64   5.33     0.23      0.052       (  0.337)       0.046        0.005
  65   5.42     0.23      0.052       (  0.335)       0.046        0.005
  66   5.50     0.23      0.052       (  0.334)       0.046        0.005
  67   5.58     0.27      0.059       (  0.332)       0.053        0.006
  68   5.67     0.27      0.059       (  0.331)       0.053        0.006
  69   5.75     0.27      0.059       (  0.330)       0.053        0.006
  70   5.83     0.27      0.059       (  0.328)       0.053        0.006
  71   5.92     0.27      0.059       (  0.327)       0.053        0.006
  72   6.00     0.27      0.059       (  0.325)       0.053        0.006
  73   6.08     0.30      0.066       (  0.324)       0.060        0.007
  74   6.17     0.30      0.066       (  0.322)       0.060        0.007
  75   6.25     0.30      0.066       (  0.321)       0.060        0.007
  76   6.33     0.30      0.066       (  0.319)       0.060        0.007
  77   6.42     0.30      0.066       (  0.318)       0.060        0.007
  78   6.50     0.30      0.066       (  0.317)       0.060        0.007
  79   6.58     0.33      0.074       (  0.315)       0.066        0.007
  80   6.67     0.33      0.074       (  0.314)       0.066        0.007
  81   6.75     0.33      0.074       (  0.312)       0.066        0.007
  82   6.83     0.33      0.074       (  0.311)       0.066        0.007
  83   6.92     0.33      0.074       (  0.310)       0.066        0.007
  84   7.00     0.33      0.074       (  0.308)       0.066        0.007
  85   7.08     0.33      0.074       (  0.307)       0.066        0.007
  86   7.17     0.33      0.074       (  0.305)       0.066        0.007
  87   7.25     0.33      0.074       (  0.304)       0.066        0.007



  88   7.33     0.37      0.081       (  0.303)       0.073        0.008
  89   7.42     0.37      0.081       (  0.301)       0.073        0.008
  90   7.50     0.37      0.081       (  0.300)       0.073        0.008
  91   7.58     0.40      0.088       (  0.298)       0.079        0.009
  92   7.67     0.40      0.088       (  0.297)       0.079        0.009
  93   7.75     0.40      0.088       (  0.296)       0.079        0.009
  94   7.83     0.43      0.096       (  0.294)       0.086        0.010
  95   7.92     0.43      0.096       (  0.293)       0.086        0.010
  96   8.00     0.43      0.096       (  0.292)       0.086        0.010
  97   8.08     0.50      0.110       (  0.290)       0.099        0.011
  98   8.17     0.50      0.110       (  0.289)       0.099        0.011
  99   8.25     0.50      0.110       (  0.288)       0.099        0.011
 100   8.33     0.50      0.110       (  0.286)       0.099        0.011
 101   8.42     0.50      0.110       (  0.285)       0.099        0.011
 102   8.50     0.50      0.110       (  0.283)       0.099        0.011
 103   8.58     0.53      0.118       (  0.282)       0.106        0.012
 104   8.67     0.53      0.118       (  0.281)       0.106        0.012
 105   8.75     0.53      0.118       (  0.280)       0.106        0.012
 106   8.83     0.57      0.125       (  0.278)       0.113        0.013
 107   8.92     0.57      0.125       (  0.277)       0.113        0.013
 108   9.00     0.57      0.125       (  0.276)       0.113        0.013
 109   9.08     0.63      0.140       (  0.274)       0.126        0.014
 110   9.17     0.63      0.140       (  0.273)       0.126        0.014
 111   9.25     0.63      0.140       (  0.272)       0.126        0.014
 112   9.33     0.67      0.147       (  0.270)       0.132        0.015
 113   9.42     0.67      0.147       (  0.269)       0.132        0.015
 114   9.50     0.67      0.147       (  0.268)       0.132        0.015
 115   9.58     0.70      0.155       (  0.267)       0.139        0.015
 116   9.67     0.70      0.155       (  0.265)       0.139        0.015
 117   9.75     0.70      0.155       (  0.264)       0.139        0.015
 118   9.83     0.73      0.162       (  0.263)       0.146        0.016
 119   9.92     0.73      0.162       (  0.261)       0.146        0.016
 120  10.00     0.73      0.162       (  0.260)       0.146        0.016
 121  10.08     0.50      0.110       (  0.259)       0.099        0.011
 122  10.17     0.50      0.110       (  0.258)       0.099        0.011
 123  10.25     0.50      0.110       (  0.256)       0.099        0.011
 124  10.33     0.50      0.110       (  0.255)       0.099        0.011
 125  10.42     0.50      0.110       (  0.254)       0.099        0.011
 126  10.50     0.50      0.110       (  0.253)       0.099        0.011
 127  10.58     0.67      0.147       (  0.251)       0.132        0.015
 128  10.67     0.67      0.147       (  0.250)       0.132        0.015
 129  10.75     0.67      0.147       (  0.249)       0.132        0.015
 130  10.83     0.67      0.147       (  0.248)       0.132        0.015
 131  10.92     0.67      0.147       (  0.247)       0.132        0.015
 132  11.00     0.67      0.147       (  0.245)       0.132        0.015
 133  11.08     0.63      0.140       (  0.244)       0.126        0.014
 134  11.17     0.63      0.140       (  0.243)       0.126        0.014
 135  11.25     0.63      0.140       (  0.242)       0.126        0.014
 136  11.33     0.63      0.140       (  0.241)       0.126        0.014
 137  11.42     0.63      0.140       (  0.239)       0.126        0.014
 138  11.50     0.63      0.140       (  0.238)       0.126        0.014
 139  11.58     0.57      0.125       (  0.237)       0.113        0.013
 140  11.67     0.57      0.125       (  0.236)       0.113        0.013
 141  11.75     0.57      0.125       (  0.235)       0.113        0.013
 142  11.83     0.60      0.132       (  0.233)       0.119        0.013
 143  11.92     0.60      0.132       (  0.232)       0.119        0.013
 144  12.00     0.60      0.132       (  0.231)       0.119        0.013
 145  12.08     0.83      0.184       (  0.230)       0.166        0.018
 146  12.17     0.83      0.184       (  0.229)       0.166        0.018
 147  12.25     0.83      0.184       (  0.228)       0.166        0.018
 148  12.33     0.87      0.191       (  0.227)       0.172        0.019
 149  12.42     0.87      0.191       (  0.225)       0.172        0.019
 150  12.50     0.87      0.191       (  0.224)       0.172        0.019
 151  12.58     0.93      0.206       (  0.223)       0.185        0.021
 152  12.67     0.93      0.206       (  0.222)       0.185        0.021
 153  12.75     0.93      0.206       (  0.221)       0.185        0.021
 154  12.83     0.97      0.213       (  0.220)       0.192        0.021
 155  12.92     0.97      0.213       (  0.219)       0.192        0.021
 156  13.00     0.97      0.213       (  0.218)       0.192        0.021



 157  13.08     1.13      0.250          0.216    (  0.225)        0.034
 158  13.17     1.13      0.250          0.215    (  0.225)        0.035
 159  13.25     1.13      0.250          0.214    (  0.225)        0.036
 160  13.33     1.13      0.250          0.213    (  0.225)        0.037
 161  13.42     1.13      0.250          0.212    (  0.225)        0.038
 162  13.50     1.13      0.250          0.211    (  0.225)        0.039
 163  13.58     0.77      0.169       (  0.210)       0.152        0.017
 164  13.67     0.77      0.169       (  0.209)       0.152        0.017
 165  13.75     0.77      0.169       (  0.208)       0.152        0.017
 166  13.83     0.77      0.169       (  0.207)       0.152        0.017
 167  13.92     0.77      0.169       (  0.206)       0.152        0.017
 168  14.00     0.77      0.169       (  0.205)       0.152        0.017
 169  14.08     0.90      0.199       (  0.204)       0.179        0.020
 170  14.17     0.90      0.199       (  0.203)       0.179        0.020
 171  14.25     0.90      0.199       (  0.202)       0.179        0.020
 172  14.33     0.87      0.191       (  0.200)       0.172        0.019
 173  14.42     0.87      0.191       (  0.199)       0.172        0.019
 174  14.50     0.87      0.191       (  0.198)       0.172        0.019
 175  14.58     0.87      0.191       (  0.197)       0.172        0.019
 176  14.67     0.87      0.191       (  0.196)       0.172        0.019
 177  14.75     0.87      0.191       (  0.195)       0.172        0.019
 178  14.83     0.83      0.184       (  0.194)       0.166        0.018
 179  14.92     0.83      0.184       (  0.193)       0.166        0.018
 180  15.00     0.83      0.184       (  0.192)       0.166        0.018
 181  15.08     0.80      0.177       (  0.191)       0.159        0.018
 182  15.17     0.80      0.177       (  0.190)       0.159        0.018
 183  15.25     0.80      0.177       (  0.189)       0.159        0.018
 184  15.33     0.77      0.169       (  0.188)       0.152        0.017
 185  15.42     0.77      0.169       (  0.188)       0.152        0.017
 186  15.50     0.77      0.169       (  0.187)       0.152        0.017
 187  15.58     0.63      0.140       (  0.186)       0.126        0.014
 188  15.67     0.63      0.140       (  0.185)       0.126        0.014
 189  15.75     0.63      0.140       (  0.184)       0.126        0.014
 190  15.83     0.63      0.140       (  0.183)       0.126        0.014
 191  15.92     0.63      0.140       (  0.182)       0.126        0.014
 192  16.00     0.63      0.140       (  0.181)       0.126        0.014
 193  16.08     0.13      0.029       (  0.180)       0.026        0.003
 194  16.17     0.13      0.029       (  0.179)       0.026        0.003
 195  16.25     0.13      0.029       (  0.178)       0.026        0.003
 196  16.33     0.13      0.029       (  0.177)       0.026        0.003
 197  16.42     0.13      0.029       (  0.176)       0.026        0.003
 198  16.50     0.13      0.029       (  0.175)       0.026        0.003
 199  16.58     0.10      0.022       (  0.175)       0.020        0.002
 200  16.67     0.10      0.022       (  0.174)       0.020        0.002
 201  16.75     0.10      0.022       (  0.173)       0.020        0.002
 202  16.83     0.10      0.022       (  0.172)       0.020        0.002
 203  16.92     0.10      0.022       (  0.171)       0.020        0.002
 204  17.00     0.10      0.022       (  0.170)       0.020        0.002
 205  17.08     0.17      0.037       (  0.169)       0.033        0.004
 206  17.17     0.17      0.037       (  0.168)       0.033        0.004
 207  17.25     0.17      0.037       (  0.168)       0.033        0.004
 208  17.33     0.17      0.037       (  0.167)       0.033        0.004
 209  17.42     0.17      0.037       (  0.166)       0.033        0.004
 210  17.50     0.17      0.037       (  0.165)       0.033        0.004
 211  17.58     0.17      0.037       (  0.164)       0.033        0.004
 212  17.67     0.17      0.037       (  0.163)       0.033        0.004
 213  17.75     0.17      0.037       (  0.163)       0.033        0.004
 214  17.83     0.13      0.029       (  0.162)       0.026        0.003
 215  17.92     0.13      0.029       (  0.161)       0.026        0.003
 216  18.00     0.13      0.029       (  0.160)       0.026        0.003
 217  18.08     0.13      0.029       (  0.159)       0.026        0.003
 218  18.17     0.13      0.029       (  0.159)       0.026        0.003
 219  18.25     0.13      0.029       (  0.158)       0.026        0.003
 220  18.33     0.13      0.029       (  0.157)       0.026        0.003
 221  18.42     0.13      0.029       (  0.156)       0.026        0.003
 222  18.50     0.13      0.029       (  0.156)       0.026        0.003
 223  18.58     0.10      0.022       (  0.155)       0.020        0.002
 224  18.67     0.10      0.022       (  0.154)       0.020        0.002
 225  18.75     0.10      0.022       (  0.153)       0.020        0.002



 226  18.83     0.07      0.015       (  0.153)       0.013        0.001
 227  18.92     0.07      0.015       (  0.152)       0.013        0.001
 228  19.00     0.07      0.015       (  0.151)       0.013        0.001
 229  19.08     0.10      0.022       (  0.150)       0.020        0.002
 230  19.17     0.10      0.022       (  0.150)       0.020        0.002
 231  19.25     0.10      0.022       (  0.149)       0.020        0.002
 232  19.33     0.13      0.029       (  0.148)       0.026        0.003
 233  19.42     0.13      0.029       (  0.148)       0.026        0.003
 234  19.50     0.13      0.029       (  0.147)       0.026        0.003
 235  19.58     0.10      0.022       (  0.146)       0.020        0.002
 236  19.67     0.10      0.022       (  0.146)       0.020        0.002
 237  19.75     0.10      0.022       (  0.145)       0.020        0.002
 238  19.83     0.07      0.015       (  0.144)       0.013        0.001
 239  19.92     0.07      0.015       (  0.144)       0.013        0.001
 240  20.00     0.07      0.015       (  0.143)       0.013        0.001
 241  20.08     0.10      0.022       (  0.142)       0.020        0.002
 242  20.17     0.10      0.022       (  0.142)       0.020        0.002
 243  20.25     0.10      0.022       (  0.141)       0.020        0.002
 244  20.33     0.10      0.022       (  0.141)       0.020        0.002
 245  20.42     0.10      0.022       (  0.140)       0.020        0.002
 246  20.50     0.10      0.022       (  0.139)       0.020        0.002
 247  20.58     0.10      0.022       (  0.139)       0.020        0.002
 248  20.67     0.10      0.022       (  0.138)       0.020        0.002
 249  20.75     0.10      0.022       (  0.138)       0.020        0.002
 250  20.83     0.07      0.015       (  0.137)       0.013        0.001
 251  20.92     0.07      0.015       (  0.137)       0.013        0.001
 252  21.00     0.07      0.015       (  0.136)       0.013        0.001
 253  21.08     0.10      0.022       (  0.135)       0.020        0.002
 254  21.17     0.10      0.022       (  0.135)       0.020        0.002
 255  21.25     0.10      0.022       (  0.134)       0.020        0.002
 256  21.33     0.07      0.015       (  0.134)       0.013        0.001
 257  21.42     0.07      0.015       (  0.133)       0.013        0.001
 258  21.50     0.07      0.015       (  0.133)       0.013        0.001
 259  21.58     0.10      0.022       (  0.132)       0.020        0.002
 260  21.67     0.10      0.022       (  0.132)       0.020        0.002
 261  21.75     0.10      0.022       (  0.131)       0.020        0.002
 262  21.83     0.07      0.015       (  0.131)       0.013        0.001
 263  21.92     0.07      0.015       (  0.131)       0.013        0.001
 264  22.00     0.07      0.015       (  0.130)       0.013        0.001
 265  22.08     0.10      0.022       (  0.130)       0.020        0.002
 266  22.17     0.10      0.022       (  0.129)       0.020        0.002
 267  22.25     0.10      0.022       (  0.129)       0.020        0.002
 268  22.33     0.07      0.015       (  0.128)       0.013        0.001
 269  22.42     0.07      0.015       (  0.128)       0.013        0.001
 270  22.50     0.07      0.015       (  0.128)       0.013        0.001
 271  22.58     0.07      0.015       (  0.127)       0.013        0.001
 272  22.67     0.07      0.015       (  0.127)       0.013        0.001
 273  22.75     0.07      0.015       (  0.127)       0.013        0.001
 274  22.83     0.07      0.015       (  0.126)       0.013        0.001
 275  22.92     0.07      0.015       (  0.126)       0.013        0.001
 276  23.00     0.07      0.015       (  0.126)       0.013        0.001
 277  23.08     0.07      0.015       (  0.125)       0.013        0.001
 278  23.17     0.07      0.015       (  0.125)       0.013        0.001
 279  23.25     0.07      0.015       (  0.125)       0.013        0.001
 280  23.33     0.07      0.015       (  0.125)       0.013        0.001
 281  23.42     0.07      0.015       (  0.124)       0.013        0.001
 282  23.50     0.07      0.015       (  0.124)       0.013        0.001
 283  23.58     0.07      0.015       (  0.124)       0.013        0.001
 284  23.67     0.07      0.015       (  0.124)       0.013        0.001
 285  23.75     0.07      0.015       (  0.124)       0.013        0.001
 286  23.83     0.07      0.015       (  0.123)       0.013        0.001
 287  23.92     0.07      0.015       (  0.123)       0.013        0.001
 288  24.00     0.07      0.015       (  0.123)       0.013        0.001
   (Loss Rate Not Used)
     Sum =     100.0                                   Sum =     2.3
 Flood volume = Effective rainfall      0.19(In)
  times area       9.1(Ac.)/[(In)/(Ft.)] =       0.1(Ac.Ft)
 Total soil loss =      1.65(In)
 Total soil loss =     1.254(Ac.Ft)



 Total rainfall =      1.84(In)
 Flood volume =        6281.5 Cubic Feet
 Total soil loss =       54631.7 Cubic Feet
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =      0.301(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       0.0000      0.00  Q         |         |         |         | 
    0+15       0.0000      0.00  Q         |         |         |         | 
    0+20       0.0001      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       0.0005      0.02  Q         |         |         |         | 
    0+45       0.0006      0.02  Q         |         |         |         | 
    0+50       0.0007      0.02  Q         |         |         |         | 
    0+55       0.0008      0.02  Q         |         |         |         | 
    1+ 0       0.0010      0.02  Q         |         |         |         | 
    1+ 5       0.0011      0.02  Q         |         |         |         | 
    1+10       0.0013      0.02  Q         |         |         |         | 
    1+15       0.0014      0.02  Q         |         |         |         | 
    1+20       0.0016      0.02  Q         |         |         |         | 
    1+25       0.0017      0.02  Q         |         |         |         | 
    1+30       0.0018      0.02  Q         |         |         |         | 
    1+35       0.0020      0.02  Q         |         |         |         | 
    1+40       0.0021      0.02  Q         |         |         |         | 
    1+45       0.0023      0.02  Q         |         |         |         | 
    1+50       0.0024      0.02  Q         |         |         |         | 
    1+55       0.0025      0.02  Q         |         |         |         | 
    2+ 0       0.0027      0.02  Q         |         |         |         | 
    2+ 5       0.0029      0.02  Q         |         |         |         | 
    2+10       0.0030      0.02  Q         |         |         |         | 
    2+15       0.0032      0.03  Q         |         |         |         | 
    2+20       0.0034      0.03  Q         |         |         |         | 
    2+25       0.0036      0.03  Q         |         |         |         | 
    2+30       0.0038      0.03  QV        |         |         |         | 
    2+35       0.0039      0.03  QV        |         |         |         | 
    2+40       0.0041      0.03  QV        |         |         |         | 
    2+45       0.0043      0.03  QV        |         |         |         | 
    2+50       0.0045      0.03  QV        |         |         |         | 
    2+55       0.0047      0.03  QV        |         |         |         | 
    3+ 0       0.0050      0.03  QV        |         |         |         | 
    3+ 5       0.0052      0.03  QV        |         |         |         | 
    3+10       0.0054      0.03  QV        |         |         |         | 
    3+15       0.0056      0.03  QV        |         |         |         | 
    3+20       0.0059      0.03  QV        |         |         |         | 
    3+25       0.0061      0.03  QV        |         |         |         | 
    3+30       0.0063      0.03  QV        |         |         |         | 
    3+35       0.0065      0.03  QV        |         |         |         | 
    3+40       0.0068      0.03  QV        |         |         |         | 
    3+45       0.0070      0.03  QV        |         |         |         | 
    3+50       0.0072      0.03  Q V       |         |         |         | 
    3+55       0.0075      0.03  Q V       |         |         |         | 
    4+ 0       0.0077      0.04  Q V       |         |         |         | 
    4+ 5       0.0080      0.04  Q V       |         |         |         | 
    4+10       0.0082      0.04  Q V       |         |         |         | 
    4+15       0.0085      0.04  Q V       |         |         |         | 
    4+20       0.0088      0.04  Q V       |         |         |         | 
    4+25       0.0091      0.04  Q V       |         |         |         | 
    4+30       0.0093      0.04  Q V       |         |         |         | 



    4+35       0.0096      0.04  Q V       |         |         |         | 
    4+40       0.0100      0.04  Q V       |         |         |         | 
    4+45       0.0103      0.04  Q V       |         |         |         | 
    4+50       0.0106      0.05  Q V       |         |         |         | 
    4+55       0.0109      0.05  Q  V      |         |         |         | 
    5+ 0       0.0112      0.05  Q  V      |         |         |         | 
    5+ 5       0.0116      0.05  Q  V      |         |         |         | 
    5+10       0.0119      0.05  Q  V      |         |         |         | 
    5+15       0.0122      0.05  Q  V      |         |         |         | 
    5+20       0.0125      0.04  Q  V      |         |         |         | 
    5+25       0.0128      0.04  Q  V      |         |         |         | 
    5+30       0.0132      0.04  Q  V      |         |         |         | 
    5+35       0.0135      0.05  Q  V      |         |         |         | 
    5+40       0.0138      0.05  Q  V      |         |         |         | 
    5+45       0.0141      0.05  Q  V      |         |         |         | 
    5+50       0.0145      0.05  Q   V     |         |         |         | 
    5+55       0.0148      0.05  Q   V     |         |         |         | 
    6+ 0       0.0152      0.05  Q   V     |         |         |         | 
    6+ 5       0.0156      0.05  Q   V     |         |         |         | 
    6+10       0.0159      0.05  Q   V     |         |         |         | 
    6+15       0.0163      0.06  Q   V     |         |         |         | 
    6+20       0.0167      0.06  Q   V     |         |         |         | 
    6+25       0.0171      0.06  Q   V     |         |         |         | 
    6+30       0.0175      0.06  Q   V     |         |         |         | 
    6+35       0.0179      0.06  Q   V     |         |         |         | 
    6+40       0.0183      0.06  Q    V    |         |         |         | 
    6+45       0.0188      0.06  Q    V    |         |         |         | 
    6+50       0.0192      0.06  Q    V    |         |         |         | 
    6+55       0.0196      0.06  Q    V    |         |         |         | 
    7+ 0       0.0201      0.07  Q    V    |         |         |         | 
    7+ 5       0.0205      0.07  Q    V    |         |         |         | 
    7+10       0.0210      0.07  Q    V    |         |         |         | 
    7+15       0.0214      0.07  Q    V    |         |         |         | 
    7+20       0.0219      0.07  Q     V   |         |         |         | 
    7+25       0.0224      0.07  Q     V   |         |         |         | 
    7+30       0.0228      0.07  Q     V   |         |         |         | 
    7+35       0.0233      0.07  Q     V   |         |         |         | 
    7+40       0.0238      0.07  Q     V   |         |         |         | 
    7+45       0.0243      0.07  Q     V   |         |         |         | 
    7+50       0.0249      0.08  Q     V   |         |         |         | 
    7+55       0.0254      0.08  Q      V  |         |         |         | 
    8+ 0       0.0260      0.08  Q      V  |         |         |         | 
    8+ 5       0.0265      0.08  Q      V  |         |         |         | 
    8+10       0.0271      0.09  Q      V  |         |         |         | 
    8+15       0.0277      0.09  Q      V  |         |         |         | 
    8+20       0.0284      0.09  Q      V  |         |         |         | 
    8+25       0.0290      0.09  Q       V |         |         |         | 
    8+30       0.0297      0.10  Q       V |         |         |         | 
    8+35       0.0304      0.10  Q       V |         |         |         | 
    8+40       0.0310      0.10  Q       V |         |         |         | 
    8+45       0.0317      0.10  Q       V |         |         |         | 
    8+50       0.0324      0.10  Q       V |         |         |         | 
    8+55       0.0332      0.10  Q        V|         |         |         | 
    9+ 0       0.0339      0.11  Q        V|         |         |         | 
    9+ 5       0.0347      0.11  Q        V|         |         |         | 
    9+10       0.0354      0.11  Q        V|         |         |         | 
    9+15       0.0362      0.12  Q         V         |         |         | 
    9+20       0.0370      0.12  Q         V         |         |         | 
    9+25       0.0379      0.12  Q         V         |         |         | 
    9+30       0.0388      0.13  Q         V         |         |         | 
    9+35       0.0396      0.13  Q         V         |         |         | 
    9+40       0.0405      0.13  Q         |V        |         |         | 
    9+45       0.0414      0.13  Q         |V        |         |         | 
    9+50       0.0424      0.14  Q         |V        |         |         | 
    9+55       0.0433      0.14  Q         | V       |         |         | 
   10+ 0       0.0443      0.14  Q         | V       |         |         | 
   10+ 5       0.0453      0.14  Q         | V       |         |         | 
   10+10       0.0462      0.14  Q         | V       |         |         | 
   10+15       0.0471      0.13  Q         |  V      |         |         | 



   10+20       0.0479      0.12  Q         |  V      |         |         | 
   10+25       0.0487      0.11  Q         |  V      |         |         | 
   10+30       0.0494      0.11  Q         |  V      |         |         | 
   10+35       0.0502      0.11  Q         |  V      |         |         | 
   10+40       0.0510      0.11  Q         |   V     |         |         | 
   10+45       0.0518      0.12  Q         |   V     |         |         | 
   10+50       0.0527      0.12  Q         |   V     |         |         | 
   10+55       0.0536      0.13  Q         |   V     |         |         | 
   11+ 0       0.0544      0.13  Q         |    V    |         |         | 
   11+ 5       0.0553      0.13  Q         |    V    |         |         | 
   11+10       0.0563      0.13  Q         |    V    |         |         | 
   11+15       0.0571      0.13  Q         |    V    |         |         | 
   11+20       0.0580      0.13  Q         |     V   |         |         | 
   11+25       0.0589      0.13  Q         |     V   |         |         | 
   11+30       0.0598      0.13  Q         |     V   |         |         | 
   11+35       0.0607      0.13  Q         |     V   |         |         | 
   11+40       0.0616      0.13  Q         |      V  |         |         | 
   11+45       0.0624      0.12  Q         |      V  |         |         | 
   11+50       0.0633      0.12  Q         |      V  |         |         | 
   11+55       0.0641      0.12  Q         |      V  |         |         | 
   12+ 0       0.0649      0.12  Q         |       V |         |         | 
   12+ 5       0.0658      0.12  Q         |       V |         |         | 
   12+10       0.0666      0.13  Q         |       V |         |         | 
   12+15       0.0676      0.14  Q         |       V |         |         | 
   12+20       0.0686      0.15  Q         |        V|         |         | 
   12+25       0.0697      0.15  Q         |        V|         |         | 
   12+30       0.0708      0.16  Q         |        V|         |         | 
   12+35       0.0719      0.16  Q         |        V|         |         | 
   12+40       0.0731      0.17  Q         |         V         |         | 
   12+45       0.0742      0.17  Q         |         V         |         | 
   12+50       0.0755      0.18  Q         |         V         |         | 
   12+55       0.0767      0.18  Q         |         |V        |         | 
   13+ 0       0.0780      0.18  Q         |         |V        |         | 
   13+ 5       0.0793      0.19  Q         |         |V        |         | 
   13+10       0.0807      0.20  Q         |         | V       |         | 
   13+15       0.0823      0.23  Q         |         | V       |         | 
   13+20       0.0840      0.26  |Q        |         |  V      |         | 
   13+25       0.0860      0.28  |Q        |         |  V      |         | 
   13+30       0.0880      0.29  |Q        |         |   V     |         | 
   13+35       0.0901      0.30  |Q        |         |   V     |         | 
   13+40       0.0921      0.29  |Q        |         |    V    |         | 
   13+45       0.0938      0.26  |Q        |         |     V   |         | 
   13+50       0.0953      0.22  Q         |         |     V   |         | 
   13+55       0.0967      0.20  Q         |         |     V   |         | 
   14+ 0       0.0980      0.19  Q         |         |      V  |         | 
   14+ 5       0.0993      0.18  Q         |         |      V  |         | 
   14+10       0.1005      0.18  Q         |         |      V  |         | 
   14+15       0.1018      0.18  Q         |         |       V |         | 
   14+20       0.1031      0.19  Q         |         |       V |         | 
   14+25       0.1044      0.19  Q         |         |       V |         | 
   14+30       0.1057      0.19  Q         |         |        V|         | 
   14+35       0.1069      0.18  Q         |         |        V|         | 
   14+40       0.1082      0.18  Q         |         |         V         | 
   14+45       0.1094      0.18  Q         |         |         V         | 
   14+50       0.1107      0.18  Q         |         |         V         | 
   14+55       0.1119      0.18  Q         |         |         |V        | 
   15+ 0       0.1131      0.18  Q         |         |         |V        | 
   15+ 5       0.1143      0.18  Q         |         |         |V        | 
   15+10       0.1155      0.17  Q         |         |         | V       | 
   15+15       0.1167      0.17  Q         |         |         | V       | 
   15+20       0.1179      0.17  Q         |         |         | V       | 
   15+25       0.1190      0.17  Q         |         |         |  V      | 
   15+30       0.1201      0.16  Q         |         |         |  V      | 
   15+35       0.1212      0.16  Q         |         |         |  V      | 
   15+40       0.1223      0.16  Q         |         |         |  V      | 
   15+45       0.1233      0.15  Q         |         |         |   V     | 
   15+50       0.1243      0.14  Q         |         |         |   V     | 
   15+55       0.1253      0.14  Q         |         |         |   V     | 
   16+ 0       0.1262      0.14  Q         |         |         |    V    | 



   16+ 5       0.1272      0.13  Q         |         |         |    V    | 
   16+10       0.1280      0.12  Q         |         |         |    V    | 
   16+15       0.1287      0.10  Q         |         |         |    V    | 
   16+20       0.1292      0.08  Q         |         |         |    V    | 
   16+25       0.1296      0.06  Q         |         |         |    V    | 
   16+30       0.1300      0.06  Q         |         |         |     V   | 
   16+35       0.1304      0.05  Q         |         |         |     V   | 
   16+40       0.1307      0.05  Q         |         |         |     V   | 
   16+45       0.1310      0.04  Q         |         |         |     V   | 
   16+50       0.1312      0.04  Q         |         |         |     V   | 
   16+55       0.1315      0.03  Q         |         |         |     V   | 
   17+ 0       0.1317      0.03  Q         |         |         |     V   | 
   17+ 5       0.1319      0.03  Q         |         |         |     V   | 
   17+10       0.1321      0.03  Q         |         |         |     V   | 
   17+15       0.1324      0.03  Q         |         |         |     V   | 
   17+20       0.1326      0.03  Q         |         |         |     V   | 
   17+25       0.1328      0.03  Q         |         |         |     V   | 
   17+30       0.1331      0.03  Q         |         |         |     V   | 
   17+35       0.1333      0.03  Q         |         |         |     V   | 
   17+40       0.1335      0.03  Q         |         |         |      V  | 
   17+45       0.1338      0.03  Q         |         |         |      V  | 
   17+50       0.1340      0.03  Q         |         |         |      V  | 
   17+55       0.1342      0.03  Q         |         |         |      V  | 
   18+ 0       0.1344      0.03  Q         |         |         |      V  | 
   18+ 5       0.1346      0.03  Q         |         |         |      V  | 
   18+10       0.1348      0.03  Q         |         |         |      V  | 
   18+15       0.1350      0.03  Q         |         |         |      V  | 
   18+20       0.1352      0.03  Q         |         |         |      V  | 
   18+25       0.1354      0.03  Q         |         |         |      V  | 
   18+30       0.1356      0.03  Q         |         |         |      V  | 
   18+35       0.1358      0.03  Q         |         |         |      V  | 
   18+40       0.1360      0.03  Q         |         |         |      V  | 
   18+45       0.1361      0.03  Q         |         |         |      V  | 
   18+50       0.1363      0.02  Q         |         |         |      V  | 
   18+55       0.1365      0.02  Q         |         |         |      V  | 
   19+ 0       0.1366      0.02  Q         |         |         |      V  | 
   19+ 5       0.1367      0.02  Q         |         |         |      V  | 
   19+10       0.1368      0.02  Q         |         |         |      V  | 
   19+15       0.1370      0.02  Q         |         |         |      V  | 
   19+20       0.1371      0.02  Q         |         |         |       V | 
   19+25       0.1373      0.02  Q         |         |         |       V | 
   19+30       0.1374      0.02  Q         |         |         |       V | 
   19+35       0.1376      0.02  Q         |         |         |       V | 
   19+40       0.1377      0.02  Q         |         |         |       V | 
   19+45       0.1379      0.02  Q         |         |         |       V | 
   19+50       0.1380      0.02  Q         |         |         |       V | 
   19+55       0.1382      0.02  Q         |         |         |       V | 
   20+ 0       0.1383      0.02  Q         |         |         |       V | 
   20+ 5       0.1384      0.02  Q         |         |         |       V | 
   20+10       0.1386      0.02  Q         |         |         |       V | 
   20+15       0.1387      0.02  Q         |         |         |       V | 
   20+20       0.1388      0.02  Q         |         |         |       V | 
   20+25       0.1389      0.02  Q         |         |         |       V | 
   20+30       0.1391      0.02  Q         |         |         |       V | 
   20+35       0.1392      0.02  Q         |         |         |       V | 
   20+40       0.1394      0.02  Q         |         |         |       V | 
   20+45       0.1395      0.02  Q         |         |         |       V | 
   20+50       0.1396      0.02  Q         |         |         |       V | 
   20+55       0.1398      0.02  Q         |         |         |       V | 
   21+ 0       0.1399      0.02  Q         |         |         |       V | 
   21+ 5       0.1400      0.02  Q         |         |         |       V | 
   21+10       0.1401      0.02  Q         |         |         |       V | 
   21+15       0.1402      0.02  Q         |         |         |       V | 
   21+20       0.1404      0.02  Q         |         |         |       V | 
   21+25       0.1405      0.02  Q         |         |         |       V | 
   21+30       0.1406      0.02  Q         |         |         |        V| 
   21+35       0.1407      0.02  Q         |         |         |        V| 
   21+40       0.1408      0.02  Q         |         |         |        V| 
   21+45       0.1409      0.02  Q         |         |         |        V| 



   21+50       0.1411      0.02  Q         |         |         |        V| 
   21+55       0.1412      0.02  Q         |         |         |        V| 
   22+ 0       0.1413      0.02  Q         |         |         |        V| 
   22+ 5       0.1414      0.02  Q         |         |         |        V| 
   22+10       0.1415      0.02  Q         |         |         |        V| 
   22+15       0.1416      0.02  Q         |         |         |        V| 
   22+20       0.1418      0.02  Q         |         |         |        V| 
   22+25       0.1419      0.02  Q         |         |         |        V| 
   22+30       0.1420      0.02  Q         |         |         |        V| 
   22+35       0.1421      0.02  Q         |         |         |        V| 
   22+40       0.1422      0.02  Q         |         |         |        V| 
   22+45       0.1423      0.01  Q         |         |         |        V| 
   22+50       0.1424      0.01  Q         |         |         |        V| 
   22+55       0.1425      0.01  Q         |         |         |        V| 
   23+ 0       0.1426      0.01  Q         |         |         |        V| 
   23+ 5       0.1427      0.01  Q         |         |         |        V| 
   23+10       0.1428      0.01  Q         |         |         |        V| 
   23+15       0.1429      0.01  Q         |         |         |        V| 
   23+20       0.1430      0.01  Q         |         |         |        V| 
   23+25       0.1431      0.01  Q         |         |         |        V| 
   23+30       0.1432      0.01  Q         |         |         |        V| 
   23+35       0.1433      0.01  Q         |         |         |        V| 
   23+40       0.1434      0.01  Q         |         |         |        V| 
   23+45       0.1435      0.01  Q         |         |         |        V| 
   23+50       0.1436      0.01  Q         |         |         |        V| 
   23+55       0.1437      0.01  Q         |         |         |        V| 
   24+ 0       0.1438      0.01  Q         |         |         |        V| 
   24+ 5       0.1438      0.01  Q         |         |         |        V| 
   24+10       0.1439      0.01  Q         |         |         |        V| 
   24+15       0.1440      0.01  Q         |         |         |        V| 
   24+20       0.1440      0.01  Q         |         |         |        V| 
   24+25       0.1441      0.00  Q         |         |         |        V| 
   24+30       0.1441      0.00  Q         |         |         |        V| 
   24+35       0.1441      0.00  Q         |         |         |        V| 
   24+40       0.1441      0.00  Q         |         |         |        V| 
   24+45       0.1441      0.00  Q         |         |         |        V| 
   24+50       0.1441      0.00  Q         |         |         |        V| 
   24+55       0.1442      0.00  Q         |         |         |        V| 
   25+ 0       0.1442      0.00  Q         |         |         |        V| 
   25+ 5       0.1442      0.00  Q         |         |         |        V| 
   25+10       0.1442      0.00  Q         |         |         |        V| 
   25+15       0.1442      0.00  Q         |         |         |        V| 
   25+20       0.1442      0.00  Q         |         |         |        V| 
   25+25       0.1442      0.00  Q         |         |         |        V| 
   25+30       0.1442      0.00  Q         |         |         |        V| 
   25+35       0.1442      0.00  Q         |         |         |        V| 
   25+40       0.1442      0.00  Q         |         |         |        V| 
   25+45       0.1442      0.00  Q         |         |         |        V| 
   25+50       0.1442      0.00  Q         |         |         |        V| 
   25+55       0.1442      0.00  Q         |         |         |        V| 
   26+ 0       0.1442      0.00  Q         |         |         |        V| 
   26+ 5       0.1442      0.00  Q         |         |         |        V| 
-----------------------------------------------------------------------
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  *********   Hydrology Study Control Information **********

  English (in-lb) Units used in input data file

 ------------------------------------------------------------------------

 Program License Serial Number 6443

 ------------------------------------------------------------------------

 Rational Method Hydrology Program based on

 Riverside County Flood Control & Water Conservation District

 1978 hydrology manual

 Storm event (year) =    2.00 Antecedent Moisture Condition = 1

 Standard intensity-duration curves data (Plate D-4.1)

 For the [ Sunnymead-Moreno ] area used.

 10 year storm 10 minute intensity =  2.010(In/Hr)

 10 year storm 60 minute intensity =  0.820(In/Hr)

 100 year storm 10 minute intensity =  2.940(In/Hr)

 100 year storm 60 minute intensity =  1.200(In/Hr)

 Storm event year =   2.0

 Calculated rainfall intensity data:

 1 hour intensity =  0.554(In/Hr)

 Slope of intensity duration curve = 0.5000

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 Process from Point/Station       10.000 to Point/Station       11.000

 **** INITIAL AREA EVALUATION ****

 ______________________________________________________________________

 Initial area flow distance =   510.000(Ft.)

 Top (of initial area) elevation =    45.000(Ft.)

 Bottom (of initial area) elevation =    37.100(Ft.)

 Difference in elevation =     7.900(Ft.)

 Slope =    0.01549  s(percent)=       1.55

 TC = k(0.323)*[(length^3)/(elevation change)]^0.2

 Initial area time of concentration =    9.000 min.

 Rainfall intensity =      1.431(In/Hr) for a     2.0 year storm

 APARTMENT subarea type                      

 Runoff Coefficient = 0.813

 Decimal fraction soil group A = 0.000

 Decimal fraction soil group B = 0.000

 Decimal fraction soil group C = 1.000

 Decimal fraction soil group D = 0.000

 RI index for soil(AMC 1)  =  49.80

 Pervious area fraction =  0.200; Impervious fraction =  0.800

 Initial subarea runoff =      3.875(CFS)

 Total initial stream area =        3.330(Ac.)

 Pervious area fraction = 0.200

�



 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 Process from Point/Station       11.000 to Point/Station       12.000

 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****

 ______________________________________________________________________

 Upstream point/station elevation =    32.100(Ft.)

 Downstream point/station elevation =    31.000(Ft.)

 Pipe length  =   215.00(Ft.)   Manning's N = 0.012

 No. of pipes = 1  Required pipe flow  =     3.875(CFS)

 Nearest computed pipe diameter  =     15.00(In.)

 Calculated individual pipe flow  =     3.875(CFS)

 Normal flow depth in pipe =    9.91(In.)

 Flow top width inside pipe =   14.20(In.)

 Critical Depth =    9.55(In.)

 Pipe flow velocity =      4.50(Ft/s)

 Travel time through pipe =    0.80 min.

 Time of concentration (TC) =     9.80 min.

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 Process from Point/Station       12.000 to Point/Station       12.000

 **** CONFLUENCE OF MAIN STREAMS ****

 ______________________________________________________________________

 The following data inside Main Stream is listed:

 In Main Stream number: 1

 Stream flow area =      3.330(Ac.)

 Runoff from this stream =      3.875(CFS)

 Time of concentration =    9.80 min.

 Rainfall intensity =     1.372(In/Hr)

 Program is now starting with Main Stream No. 2

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 Process from Point/Station       30.000 to Point/Station       31.000

 **** INITIAL AREA EVALUATION ****

 ______________________________________________________________________

 Initial area flow distance =   385.000(Ft.)

 Top (of initial area) elevation =    43.000(Ft.)

 Bottom (of initial area) elevation =    39.800(Ft.)

 Difference in elevation =     3.200(Ft.)

 Slope =    0.00831  s(percent)=       0.83

 TC = k(0.336)*[(length^3)/(elevation change)]^0.2

 Initial area time of concentration =    9.475 min.

 Rainfall intensity =      1.395(In/Hr) for a     2.0 year storm

 MOBILE HOME PARK subarea type               

 Runoff Coefficient = 0.790

 Decimal fraction soil group A = 0.000

 Decimal fraction soil group B = 0.000

 Decimal fraction soil group C = 1.000

 Decimal fraction soil group D = 0.000

 RI index for soil(AMC 1)  =  49.80

 Pervious area fraction =  0.250; Impervious fraction =  0.750

 Initial subarea runoff =      1.994(CFS)

 Total initial stream area =        1.810(Ac.)

 Pervious area fraction = 0.250

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 Process from Point/Station       31.000 to Point/Station       22.000

 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****

 ______________________________________________________________________

 Upstream point/station elevation =    34.800(Ft.)

 Downstream point/station elevation =    33.800(Ft.)

 Pipe length  =   160.00(Ft.)   Manning's N = 0.012

 No. of pipes = 1  Required pipe flow  =     1.994(CFS)

 Nearest computed pipe diameter  =     12.00(In.)



 Calculated individual pipe flow  =     1.994(CFS)

 Normal flow depth in pipe =    7.07(In.)

 Flow top width inside pipe =   11.81(In.)

 Critical Depth =    7.23(In.)

 Pipe flow velocity =      4.14(Ft/s)

 Travel time through pipe =    0.64 min.

 Time of concentration (TC) =    10.12 min.

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 Process from Point/Station       22.000 to Point/Station       22.000

 **** CONFLUENCE OF MINOR STREAMS ****

 ______________________________________________________________________

 Along Main Stream number: 2 in normal stream number 1

 Stream flow area =      1.810(Ac.)

 Runoff from this stream =      1.994(CFS)

 Time of concentration =   10.12 min.

 Rainfall intensity =     1.350(In/Hr)

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 Process from Point/Station       20.000 to Point/Station       21.000

 **** INITIAL AREA EVALUATION ****

 ______________________________________________________________________

 Initial area flow distance =   523.000(Ft.)

 Top (of initial area) elevation =    43.900(Ft.)

 Bottom (of initial area) elevation =    38.900(Ft.)

 Difference in elevation =     5.000(Ft.)

 Slope =    0.00956  s(percent)=       0.96

 TC = k(0.300)*[(length^3)/(elevation change)]^0.2

 Initial area time of concentration =    9.299 min.

 Rainfall intensity =      1.408(In/Hr) for a     2.0 year storm

 COMMERCIAL subarea type                     

 Runoff Coefficient = 0.856

 Decimal fraction soil group A = 0.000

 Decimal fraction soil group B = 0.000

 Decimal fraction soil group C = 1.000

 Decimal fraction soil group D = 0.000

 RI index for soil(AMC 1)  =  49.80

 Pervious area fraction =  0.100; Impervious fraction =  0.900

 Initial subarea runoff =      4.798(CFS)

 Total initial stream area =        3.980(Ac.)

 Pervious area fraction = 0.100

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 Process from Point/Station       21.000 to Point/Station       22.000

 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****

 ______________________________________________________________________

 Upstream point/station elevation =    33.900(Ft.)

 Downstream point/station elevation =    33.800(Ft.)

 Pipe length  =    30.00(Ft.)   Manning's N = 0.012

 No. of pipes = 1  Required pipe flow  =     4.798(CFS)

 Nearest computed pipe diameter  =     18.00(In.)

 Calculated individual pipe flow  =     4.798(CFS)

 Normal flow depth in pipe =   11.41(In.)

 Flow top width inside pipe =   17.34(In.)

 Critical Depth =   10.11(In.)

 Pipe flow velocity =      4.06(Ft/s)

 Travel time through pipe =    0.12 min.

 Time of concentration (TC) =     9.42 min.

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 Process from Point/Station       22.000 to Point/Station       22.000



 **** CONFLUENCE OF MINOR STREAMS ****

 ______________________________________________________________________

 Along Main Stream number: 2 in normal stream number 2

 Stream flow area =      3.980(Ac.)

 Runoff from this stream =      4.798(CFS)

 Time of concentration =    9.42 min.

 Rainfall intensity =     1.399(In/Hr)

 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity

  No.       (CFS)       (min)                 (In/Hr)

 1        1.994     10.12                 1.350

 2        4.798      9.42                 1.399

 Largest stream flow has longer or shorter time of concentration

 Qp =      4.798 + sum of

    Qa          Tb/Ta

     1.994 *    0.931 =      1.856 

 Qp =      6.654

 Total of 2 streams to confluence:

 Flow rates before confluence point:

        1.994       4.798

 Area of streams before confluence:

         1.810        3.980

 Results of confluence:

 Total flow rate =      6.654(CFS)

 Time of concentration =     9.422 min.

 Effective stream area after confluence =      5.790(Ac.)

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 Process from Point/Station       22.000 to Point/Station       12.000

 **** PIPEFLOW TRAVEL TIME (Program estimated size) ****

 ______________________________________________________________________

 Upstream point/station elevation =    33.800(Ft.)

 Downstream point/station elevation =    31.000(Ft.)

 Pipe length  =   115.00(Ft.)   Manning's N = 0.012

 No. of pipes = 1  Required pipe flow  =     6.654(CFS)

 Nearest computed pipe diameter  =     15.00(In.)

 Calculated individual pipe flow  =     6.654(CFS)

 Normal flow depth in pipe =    8.46(In.)

 Flow top width inside pipe =   14.88(In.)

 Critical Depth =   12.46(In.)

 Pipe flow velocity =      9.34(Ft/s)

 Travel time through pipe =    0.21 min.

 Time of concentration (TC) =     9.63 min.

�

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++

 Process from Point/Station       12.000 to Point/Station       12.000

 **** CONFLUENCE OF MAIN STREAMS ****

 ______________________________________________________________________

 The following data inside Main Stream is listed:

 In Main Stream number: 2

 Stream flow area =      5.790(Ac.)

 Runoff from this stream =      6.654(CFS)

 Time of concentration =    9.63 min.

 Rainfall intensity =     1.384(In/Hr)

 Summary of stream data:

 Stream   Flow rate      TC            Rainfall Intensity

  No.       (CFS)       (min)                 (In/Hr)

  1        3.875      9.80          1.372



  2        6.654      9.63          1.384

 Largest stream flow has longer or shorter time of concentration

 Qp =      6.654 + sum of

    Qa          Tb/Ta

     3.875 *    0.983 =      3.808

 Qp =     10.463

 Total of 2 main streams to confluence:

 Flow rates before confluence point:

        3.875       6.654

 Area of streams before confluence:

         3.330        5.790

 Results of confluence:

 Total flow rate =     10.463(CFS)

 Time of concentration =     9.627 min.

 Effective stream area after confluence  =      9.120(Ac.)

 End of computations, total study area =            9.12 (Ac.)

  The following figures may

  be used for a unit hydrograph study of the same area.

  Area averaged pervious area fraction(Ap) = 0.166

 Area averaged RI index number =  69.0



  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 - 2018, Version 9.0
   Study date  11/10/21 File: P2PUH242.out

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++
 ------------------------------------------------------------------------

 Riverside County Synthetic Unit Hydrology Method
 RCFC & WCD Manual date - April 1978

 Program License Serial Number 6443

 ---------------------------------------------------------------------
  English (in-lb) Input Units Used
  English Rainfall Data (Inches) Input Values Used

  English Units used in output format

 ---------------------------------------------------------------------
 PENSKE MORENO VALLEY
 PROP. 2-YR
 XO 11/10/21
 

 --------------------------------------------------------------------
 Drainage Area =       9.12(Ac.)  =      0.014 Sq. Mi.
 Drainage Area for Depth-Area Areal Adjustment =       9.12(Ac.)  =      0.014 Sq. Mi.
 USER Entry of lag time in hours
 Lag time =    0.128 Hr.
 Lag time =     7.70 Min.
 25% of lag time =     1.93 Min.
 40% of lag time =     3.08 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]
            9.12         1.84        16.78

 100 YEAR Area rainfall data:

 Area(Ac.)[1]       Rainfall(In)[2]      Weighting[1*2]
            9.12         4.52        41.22

 STORM EVENT (YEAR) =    2.00
 Area Averaged 2-Year Rainfall =    1.840(In)
 Area Averaged 100-Year Rainfall =    4.520(In)

 Point rain (area averaged) =    1.840(In)
 Areal adjustment factor =  100.00 %
 Adjusted average point rain =    1.840(In)

 Sub-Area Data:
 Area(Ac.)         Runoff Index   Impervious %
      9.120           69.00         0.830
  Total Area Entered =      9.12(Ac.)

 RI    RI   Infil. Rate Impervious   Adj. Infil. Rate  Area%     F
 AMC2 AMC-1     (In/Hr)    (Dec.%)     (In/Hr)      (Dec.)    (In/Hr)



 69.0  49.8      0.574     0.830        0.145       1.000      0.145
                                                          Sum (F) =   0.145
 Area averaged mean soil loss (F) (In/Hr) =  0.145
 Minimum soil loss rate ((In/Hr)) =  0.073
 (for 24 hour storm duration)
 Soil low loss rate (decimal) =   0.236
 ---------------------------------------------------------------------

   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         64.901          9.361              0.860
     2   0.167        129.803         37.212              3.420
     3   0.250        194.704         24.905              2.289
     4   0.333        259.605          9.581              0.881
     5   0.417        324.507          5.784              0.532
     6   0.500        389.408          3.883              0.357
     7   0.583        454.309          2.663              0.245
     8   0.667        519.211          1.991              0.183
     9   0.750        584.112          1.521              0.140
    10   0.833        649.013          1.123              0.103
    11   0.917        713.915          0.791              0.073
    12   1.000        778.816          0.649              0.060
    13   1.083        843.718          0.536              0.049
                               Sum = 100.000   Sum=       9.191
-----------------------------------------------------------------------

 The following loss rate calculations reflect use of the minimum calculated loss
 rate subtracted from the Storm Rain to produce the maximum Effective Rain value

  Unit Time   Pattern   Storm Rain     Loss rate(In./Hr)     Effective
       (Hr.)  Percent   (In/Hr)         Max   |   Low        (In/Hr)
   1   0.08     0.07      0.015       (  0.257)       0.003        0.011
   2   0.17     0.07      0.015       (  0.256)       0.003        0.011
   3   0.25     0.07      0.015       (  0.255)       0.003        0.011
   4   0.33     0.10      0.022       (  0.254)       0.005        0.017
   5   0.42     0.10      0.022       (  0.253)       0.005        0.017
   6   0.50     0.10      0.022       (  0.252)       0.005        0.017
   7   0.58     0.10      0.022       (  0.251)       0.005        0.017
   8   0.67     0.10      0.022       (  0.250)       0.005        0.017
   9   0.75     0.10      0.022       (  0.250)       0.005        0.017
  10   0.83     0.13      0.029       (  0.249)       0.007        0.022
  11   0.92     0.13      0.029       (  0.248)       0.007        0.022
  12   1.00     0.13      0.029       (  0.247)       0.007        0.022
  13   1.08     0.10      0.022       (  0.246)       0.005        0.017
  14   1.17     0.10      0.022       (  0.245)       0.005        0.017
  15   1.25     0.10      0.022       (  0.244)       0.005        0.017
  16   1.33     0.10      0.022       (  0.243)       0.005        0.017
  17   1.42     0.10      0.022       (  0.242)       0.005        0.017
  18   1.50     0.10      0.022       (  0.241)       0.005        0.017
  19   1.58     0.10      0.022       (  0.240)       0.005        0.017
  20   1.67     0.10      0.022       (  0.239)       0.005        0.017
  21   1.75     0.10      0.022       (  0.238)       0.005        0.017
  22   1.83     0.13      0.029       (  0.237)       0.007        0.022
  23   1.92     0.13      0.029       (  0.236)       0.007        0.022
  24   2.00     0.13      0.029       (  0.235)       0.007        0.022
  25   2.08     0.13      0.029       (  0.234)       0.007        0.022
  26   2.17     0.13      0.029       (  0.233)       0.007        0.022
  27   2.25     0.13      0.029       (  0.232)       0.007        0.022
  28   2.33     0.13      0.029       (  0.231)       0.007        0.022
  29   2.42     0.13      0.029       (  0.230)       0.007        0.022
  30   2.50     0.13      0.029       (  0.229)       0.007        0.022
  31   2.58     0.17      0.037       (  0.228)       0.009        0.028



  32   2.67     0.17      0.037       (  0.227)       0.009        0.028
  33   2.75     0.17      0.037       (  0.227)       0.009        0.028
  34   2.83     0.17      0.037       (  0.226)       0.009        0.028
  35   2.92     0.17      0.037       (  0.225)       0.009        0.028
  36   3.00     0.17      0.037       (  0.224)       0.009        0.028
  37   3.08     0.17      0.037       (  0.223)       0.009        0.028
  38   3.17     0.17      0.037       (  0.222)       0.009        0.028
  39   3.25     0.17      0.037       (  0.221)       0.009        0.028
  40   3.33     0.17      0.037       (  0.220)       0.009        0.028
  41   3.42     0.17      0.037       (  0.219)       0.009        0.028
  42   3.50     0.17      0.037       (  0.218)       0.009        0.028
  43   3.58     0.17      0.037       (  0.217)       0.009        0.028
  44   3.67     0.17      0.037       (  0.216)       0.009        0.028
  45   3.75     0.17      0.037       (  0.215)       0.009        0.028
  46   3.83     0.20      0.044       (  0.215)       0.010        0.034
  47   3.92     0.20      0.044       (  0.214)       0.010        0.034
  48   4.00     0.20      0.044       (  0.213)       0.010        0.034
  49   4.08     0.20      0.044       (  0.212)       0.010        0.034
  50   4.17     0.20      0.044       (  0.211)       0.010        0.034
  51   4.25     0.20      0.044       (  0.210)       0.010        0.034
  52   4.33     0.23      0.052       (  0.209)       0.012        0.039
  53   4.42     0.23      0.052       (  0.208)       0.012        0.039
  54   4.50     0.23      0.052       (  0.207)       0.012        0.039
  55   4.58     0.23      0.052       (  0.206)       0.012        0.039
  56   4.67     0.23      0.052       (  0.206)       0.012        0.039
  57   4.75     0.23      0.052       (  0.205)       0.012        0.039
  58   4.83     0.27      0.059       (  0.204)       0.014        0.045
  59   4.92     0.27      0.059       (  0.203)       0.014        0.045
  60   5.00     0.27      0.059       (  0.202)       0.014        0.045
  61   5.08     0.20      0.044       (  0.201)       0.010        0.034
  62   5.17     0.20      0.044       (  0.200)       0.010        0.034
  63   5.25     0.20      0.044       (  0.199)       0.010        0.034
  64   5.33     0.23      0.052       (  0.199)       0.012        0.039
  65   5.42     0.23      0.052       (  0.198)       0.012        0.039
  66   5.50     0.23      0.052       (  0.197)       0.012        0.039
  67   5.58     0.27      0.059       (  0.196)       0.014        0.045
  68   5.67     0.27      0.059       (  0.195)       0.014        0.045
  69   5.75     0.27      0.059       (  0.194)       0.014        0.045
  70   5.83     0.27      0.059       (  0.193)       0.014        0.045
  71   5.92     0.27      0.059       (  0.193)       0.014        0.045
  72   6.00     0.27      0.059       (  0.192)       0.014        0.045
  73   6.08     0.30      0.066       (  0.191)       0.016        0.051
  74   6.17     0.30      0.066       (  0.190)       0.016        0.051
  75   6.25     0.30      0.066       (  0.189)       0.016        0.051
  76   6.33     0.30      0.066       (  0.188)       0.016        0.051
  77   6.42     0.30      0.066       (  0.187)       0.016        0.051
  78   6.50     0.30      0.066       (  0.187)       0.016        0.051
  79   6.58     0.33      0.074       (  0.186)       0.017        0.056
  80   6.67     0.33      0.074       (  0.185)       0.017        0.056
  81   6.75     0.33      0.074       (  0.184)       0.017        0.056
  82   6.83     0.33      0.074       (  0.183)       0.017        0.056
  83   6.92     0.33      0.074       (  0.182)       0.017        0.056
  84   7.00     0.33      0.074       (  0.182)       0.017        0.056
  85   7.08     0.33      0.074       (  0.181)       0.017        0.056
  86   7.17     0.33      0.074       (  0.180)       0.017        0.056
  87   7.25     0.33      0.074       (  0.179)       0.017        0.056
  88   7.33     0.37      0.081       (  0.178)       0.019        0.062
  89   7.42     0.37      0.081       (  0.178)       0.019        0.062
  90   7.50     0.37      0.081       (  0.177)       0.019        0.062
  91   7.58     0.40      0.088       (  0.176)       0.021        0.067
  92   7.67     0.40      0.088       (  0.175)       0.021        0.067
  93   7.75     0.40      0.088       (  0.174)       0.021        0.067
  94   7.83     0.43      0.096       (  0.173)       0.023        0.073
  95   7.92     0.43      0.096       (  0.173)       0.023        0.073
  96   8.00     0.43      0.096       (  0.172)       0.023        0.073
  97   8.08     0.50      0.110       (  0.171)       0.026        0.084
  98   8.17     0.50      0.110       (  0.170)       0.026        0.084
  99   8.25     0.50      0.110       (  0.169)       0.026        0.084
 100   8.33     0.50      0.110       (  0.169)       0.026        0.084



 101   8.42     0.50      0.110       (  0.168)       0.026        0.084
 102   8.50     0.50      0.110       (  0.167)       0.026        0.084
 103   8.58     0.53      0.118       (  0.166)       0.028        0.090
 104   8.67     0.53      0.118       (  0.166)       0.028        0.090
 105   8.75     0.53      0.118       (  0.165)       0.028        0.090
 106   8.83     0.57      0.125       (  0.164)       0.030        0.096
 107   8.92     0.57      0.125       (  0.163)       0.030        0.096
 108   9.00     0.57      0.125       (  0.162)       0.030        0.096
 109   9.08     0.63      0.140       (  0.162)       0.033        0.107
 110   9.17     0.63      0.140       (  0.161)       0.033        0.107
 111   9.25     0.63      0.140       (  0.160)       0.033        0.107
 112   9.33     0.67      0.147       (  0.159)       0.035        0.112
 113   9.42     0.67      0.147       (  0.159)       0.035        0.112
 114   9.50     0.67      0.147       (  0.158)       0.035        0.112
 115   9.58     0.70      0.155       (  0.157)       0.036        0.118
 116   9.67     0.70      0.155       (  0.156)       0.036        0.118
 117   9.75     0.70      0.155       (  0.156)       0.036        0.118
 118   9.83     0.73      0.162       (  0.155)       0.038        0.124
 119   9.92     0.73      0.162       (  0.154)       0.038        0.124
 120  10.00     0.73      0.162       (  0.153)       0.038        0.124
 121  10.08     0.50      0.110       (  0.153)       0.026        0.084
 122  10.17     0.50      0.110       (  0.152)       0.026        0.084
 123  10.25     0.50      0.110       (  0.151)       0.026        0.084
 124  10.33     0.50      0.110       (  0.150)       0.026        0.084
 125  10.42     0.50      0.110       (  0.150)       0.026        0.084
 126  10.50     0.50      0.110       (  0.149)       0.026        0.084
 127  10.58     0.67      0.147       (  0.148)       0.035        0.112
 128  10.67     0.67      0.147       (  0.147)       0.035        0.112
 129  10.75     0.67      0.147       (  0.147)       0.035        0.112
 130  10.83     0.67      0.147       (  0.146)       0.035        0.112
 131  10.92     0.67      0.147       (  0.145)       0.035        0.112
 132  11.00     0.67      0.147       (  0.145)       0.035        0.112
 133  11.08     0.63      0.140       (  0.144)       0.033        0.107
 134  11.17     0.63      0.140       (  0.143)       0.033        0.107
 135  11.25     0.63      0.140       (  0.142)       0.033        0.107
 136  11.33     0.63      0.140       (  0.142)       0.033        0.107
 137  11.42     0.63      0.140       (  0.141)       0.033        0.107
 138  11.50     0.63      0.140       (  0.140)       0.033        0.107
 139  11.58     0.57      0.125       (  0.140)       0.030        0.096
 140  11.67     0.57      0.125       (  0.139)       0.030        0.096
 141  11.75     0.57      0.125       (  0.138)       0.030        0.096
 142  11.83     0.60      0.132       (  0.138)       0.031        0.101
 143  11.92     0.60      0.132       (  0.137)       0.031        0.101
 144  12.00     0.60      0.132       (  0.136)       0.031        0.101
 145  12.08     0.83      0.184       (  0.136)       0.043        0.141
 146  12.17     0.83      0.184       (  0.135)       0.043        0.141
 147  12.25     0.83      0.184       (  0.134)       0.043        0.141
 148  12.33     0.87      0.191       (  0.134)       0.045        0.146
 149  12.42     0.87      0.191       (  0.133)       0.045        0.146
 150  12.50     0.87      0.191       (  0.132)       0.045        0.146
 151  12.58     0.93      0.206       (  0.132)       0.049        0.157
 152  12.67     0.93      0.206       (  0.131)       0.049        0.157
 153  12.75     0.93      0.206       (  0.130)       0.049        0.157
 154  12.83     0.97      0.213       (  0.130)       0.050        0.163
 155  12.92     0.97      0.213       (  0.129)       0.050        0.163
 156  13.00     0.97      0.213       (  0.128)       0.050        0.163
 157  13.08     1.13      0.250       (  0.128)       0.059        0.191
 158  13.17     1.13      0.250       (  0.127)       0.059        0.191
 159  13.25     1.13      0.250       (  0.126)       0.059        0.191
 160  13.33     1.13      0.250       (  0.126)       0.059        0.191
 161  13.42     1.13      0.250       (  0.125)       0.059        0.191
 162  13.50     1.13      0.250       (  0.124)       0.059        0.191
 163  13.58     0.77      0.169       (  0.124)       0.040        0.129
 164  13.67     0.77      0.169       (  0.123)       0.040        0.129
 165  13.75     0.77      0.169       (  0.122)       0.040        0.129
 166  13.83     0.77      0.169       (  0.122)       0.040        0.129
 167  13.92     0.77      0.169       (  0.121)       0.040        0.129
 168  14.00     0.77      0.169       (  0.121)       0.040        0.129
 169  14.08     0.90      0.199       (  0.120)       0.047        0.152



 170  14.17     0.90      0.199       (  0.119)       0.047        0.152
 171  14.25     0.90      0.199       (  0.119)       0.047        0.152
 172  14.33     0.87      0.191       (  0.118)       0.045        0.146
 173  14.42     0.87      0.191       (  0.118)       0.045        0.146
 174  14.50     0.87      0.191       (  0.117)       0.045        0.146
 175  14.58     0.87      0.191       (  0.116)       0.045        0.146
 176  14.67     0.87      0.191       (  0.116)       0.045        0.146
 177  14.75     0.87      0.191       (  0.115)       0.045        0.146
 178  14.83     0.83      0.184       (  0.115)       0.043        0.141
 179  14.92     0.83      0.184       (  0.114)       0.043        0.141
 180  15.00     0.83      0.184       (  0.113)       0.043        0.141
 181  15.08     0.80      0.177       (  0.113)       0.042        0.135
 182  15.17     0.80      0.177       (  0.112)       0.042        0.135
 183  15.25     0.80      0.177       (  0.112)       0.042        0.135
 184  15.33     0.77      0.169       (  0.111)       0.040        0.129
 185  15.42     0.77      0.169       (  0.111)       0.040        0.129
 186  15.50     0.77      0.169       (  0.110)       0.040        0.129
 187  15.58     0.63      0.140       (  0.109)       0.033        0.107
 188  15.67     0.63      0.140       (  0.109)       0.033        0.107
 189  15.75     0.63      0.140       (  0.108)       0.033        0.107
 190  15.83     0.63      0.140       (  0.108)       0.033        0.107
 191  15.92     0.63      0.140       (  0.107)       0.033        0.107
 192  16.00     0.63      0.140       (  0.107)       0.033        0.107
 193  16.08     0.13      0.029       (  0.106)       0.007        0.022
 194  16.17     0.13      0.029       (  0.106)       0.007        0.022
 195  16.25     0.13      0.029       (  0.105)       0.007        0.022
 196  16.33     0.13      0.029       (  0.104)       0.007        0.022
 197  16.42     0.13      0.029       (  0.104)       0.007        0.022
 198  16.50     0.13      0.029       (  0.103)       0.007        0.022
 199  16.58     0.10      0.022       (  0.103)       0.005        0.017
 200  16.67     0.10      0.022       (  0.102)       0.005        0.017
 201  16.75     0.10      0.022       (  0.102)       0.005        0.017
 202  16.83     0.10      0.022       (  0.101)       0.005        0.017
 203  16.92     0.10      0.022       (  0.101)       0.005        0.017
 204  17.00     0.10      0.022       (  0.100)       0.005        0.017
 205  17.08     0.17      0.037       (  0.100)       0.009        0.028
 206  17.17     0.17      0.037       (  0.099)       0.009        0.028
 207  17.25     0.17      0.037       (  0.099)       0.009        0.028
 208  17.33     0.17      0.037       (  0.098)       0.009        0.028
 209  17.42     0.17      0.037       (  0.098)       0.009        0.028
 210  17.50     0.17      0.037       (  0.097)       0.009        0.028
 211  17.58     0.17      0.037       (  0.097)       0.009        0.028
 212  17.67     0.17      0.037       (  0.096)       0.009        0.028
 213  17.75     0.17      0.037       (  0.096)       0.009        0.028
 214  17.83     0.13      0.029       (  0.095)       0.007        0.022
 215  17.92     0.13      0.029       (  0.095)       0.007        0.022
 216  18.00     0.13      0.029       (  0.094)       0.007        0.022
 217  18.08     0.13      0.029       (  0.094)       0.007        0.022
 218  18.17     0.13      0.029       (  0.094)       0.007        0.022
 219  18.25     0.13      0.029       (  0.093)       0.007        0.022
 220  18.33     0.13      0.029       (  0.093)       0.007        0.022
 221  18.42     0.13      0.029       (  0.092)       0.007        0.022
 222  18.50     0.13      0.029       (  0.092)       0.007        0.022
 223  18.58     0.10      0.022       (  0.091)       0.005        0.017
 224  18.67     0.10      0.022       (  0.091)       0.005        0.017
 225  18.75     0.10      0.022       (  0.090)       0.005        0.017
 226  18.83     0.07      0.015       (  0.090)       0.003        0.011
 227  18.92     0.07      0.015       (  0.090)       0.003        0.011
 228  19.00     0.07      0.015       (  0.089)       0.003        0.011
 229  19.08     0.10      0.022       (  0.089)       0.005        0.017
 230  19.17     0.10      0.022       (  0.088)       0.005        0.017
 231  19.25     0.10      0.022       (  0.088)       0.005        0.017
 232  19.33     0.13      0.029       (  0.087)       0.007        0.022
 233  19.42     0.13      0.029       (  0.087)       0.007        0.022
 234  19.50     0.13      0.029       (  0.087)       0.007        0.022
 235  19.58     0.10      0.022       (  0.086)       0.005        0.017
 236  19.67     0.10      0.022       (  0.086)       0.005        0.017
 237  19.75     0.10      0.022       (  0.085)       0.005        0.017
 238  19.83     0.07      0.015       (  0.085)       0.003        0.011



 239  19.92     0.07      0.015       (  0.085)       0.003        0.011
 240  20.00     0.07      0.015       (  0.084)       0.003        0.011
 241  20.08     0.10      0.022       (  0.084)       0.005        0.017
 242  20.17     0.10      0.022       (  0.084)       0.005        0.017
 243  20.25     0.10      0.022       (  0.083)       0.005        0.017
 244  20.33     0.10      0.022       (  0.083)       0.005        0.017
 245  20.42     0.10      0.022       (  0.083)       0.005        0.017
 246  20.50     0.10      0.022       (  0.082)       0.005        0.017
 247  20.58     0.10      0.022       (  0.082)       0.005        0.017
 248  20.67     0.10      0.022       (  0.081)       0.005        0.017
 249  20.75     0.10      0.022       (  0.081)       0.005        0.017
 250  20.83     0.07      0.015       (  0.081)       0.003        0.011
 251  20.92     0.07      0.015       (  0.080)       0.003        0.011
 252  21.00     0.07      0.015       (  0.080)       0.003        0.011
 253  21.08     0.10      0.022       (  0.080)       0.005        0.017
 254  21.17     0.10      0.022       (  0.080)       0.005        0.017
 255  21.25     0.10      0.022       (  0.079)       0.005        0.017
 256  21.33     0.07      0.015       (  0.079)       0.003        0.011
 257  21.42     0.07      0.015       (  0.079)       0.003        0.011
 258  21.50     0.07      0.015       (  0.078)       0.003        0.011
 259  21.58     0.10      0.022       (  0.078)       0.005        0.017
 260  21.67     0.10      0.022       (  0.078)       0.005        0.017
 261  21.75     0.10      0.022       (  0.077)       0.005        0.017
 262  21.83     0.07      0.015       (  0.077)       0.003        0.011
 263  21.92     0.07      0.015       (  0.077)       0.003        0.011
 264  22.00     0.07      0.015       (  0.077)       0.003        0.011
 265  22.08     0.10      0.022       (  0.076)       0.005        0.017
 266  22.17     0.10      0.022       (  0.076)       0.005        0.017
 267  22.25     0.10      0.022       (  0.076)       0.005        0.017
 268  22.33     0.07      0.015       (  0.076)       0.003        0.011
 269  22.42     0.07      0.015       (  0.075)       0.003        0.011
 270  22.50     0.07      0.015       (  0.075)       0.003        0.011
 271  22.58     0.07      0.015       (  0.075)       0.003        0.011
 272  22.67     0.07      0.015       (  0.075)       0.003        0.011
 273  22.75     0.07      0.015       (  0.075)       0.003        0.011
 274  22.83     0.07      0.015       (  0.074)       0.003        0.011
 275  22.92     0.07      0.015       (  0.074)       0.003        0.011
 276  23.00     0.07      0.015       (  0.074)       0.003        0.011
 277  23.08     0.07      0.015       (  0.074)       0.003        0.011
 278  23.17     0.07      0.015       (  0.074)       0.003        0.011
 279  23.25     0.07      0.015       (  0.074)       0.003        0.011
 280  23.33     0.07      0.015       (  0.073)       0.003        0.011
 281  23.42     0.07      0.015       (  0.073)       0.003        0.011
 282  23.50     0.07      0.015       (  0.073)       0.003        0.011
 283  23.58     0.07      0.015       (  0.073)       0.003        0.011
 284  23.67     0.07      0.015       (  0.073)       0.003        0.011
 285  23.75     0.07      0.015       (  0.073)       0.003        0.011
 286  23.83     0.07      0.015       (  0.073)       0.003        0.011
 287  23.92     0.07      0.015       (  0.073)       0.003        0.011
 288  24.00     0.07      0.015       (  0.073)       0.003        0.011
   (Loss Rate Not Used)
     Sum =     100.0                                   Sum =    16.9
 Flood volume = Effective rainfall      1.41(In)
  times area       9.1(Ac.)/[(In)/(Ft.)] =       1.1(Ac.Ft)
 Total soil loss =      0.43(In)
 Total soil loss =     0.330(Ac.Ft)
 Total rainfall =      1.84(In)
 Flood volume =       46537.7 Cubic Feet
 Total soil loss =       14375.5 Cubic Feet
 --------------------------------------------------------------------
  Peak flow rate of this hydrograph =      1.732(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      0.01  Q         |         |         |         | 
    0+10       0.0004      0.05  Q         |         |         |         | 
    0+15       0.0009      0.07  Q         |         |         |         | 
    0+20       0.0015      0.09  Q         |         |         |         | 
    0+25       0.0023      0.11  Q         |         |         |         | 
    0+30       0.0032      0.13  Q         |         |         |         | 
    0+35       0.0042      0.14  Q         |         |         |         | 
    0+40       0.0051      0.14  Q         |         |         |         | 
    0+45       0.0062      0.15  Q         |         |         |         | 
    0+50       0.0072      0.15  Q         |         |         |         | 
    0+55       0.0084      0.18  Q         |         |         |         | 
    1+ 0       0.0097      0.19  Q         |         |         |         | 
    1+ 5       0.0111      0.19  Q         |         |         |         | 
    1+10       0.0123      0.18  Q         |         |         |         | 
    1+15       0.0134      0.16  Q         |         |         |         | 
    1+20       0.0145      0.16  Q         |         |         |         | 
    1+25       0.0156      0.16  Q         |         |         |         | 
    1+30       0.0167      0.16  Q         |         |         |         | 
    1+35       0.0178      0.16  Q         |         |         |         | 
    1+40       0.0189      0.16  Q         |         |         |         | 
    1+45       0.0199      0.16  Q         |         |         |         | 
    1+50       0.0211      0.16  Q         |         |         |         | 
    1+55       0.0223      0.18  Q         |         |         |         | 
    2+ 0       0.0236      0.19  Q         |         |         |         | 
    2+ 5       0.0250      0.20  Q         |         |         |         | 
    2+10       0.0264      0.20  Q         |         |         |         | 
    2+15       0.0277      0.20  QV        |         |         |         | 
    2+20       0.0291      0.20  QV        |         |         |         | 
    2+25       0.0306      0.20  QV        |         |         |         | 
    2+30       0.0320      0.21  QV        |         |         |         | 
    2+35       0.0334      0.21  QV        |         |         |         | 
    2+40       0.0350      0.23  QV        |         |         |         | 
    2+45       0.0367      0.24  QV        |         |         |         | 
    2+50       0.0384      0.25  QV        |         |         |         | 
    2+55       0.0401      0.25  |Q        |         |         |         | 
    3+ 0       0.0419      0.25  |Q        |         |         |         | 
    3+ 5       0.0436      0.26  |Q        |         |         |         | 
    3+10       0.0454      0.26  |Q        |         |         |         | 
    3+15       0.0472      0.26  |Q        |         |         |         | 
    3+20       0.0489      0.26  |Q        |         |         |         | 
    3+25       0.0507      0.26  |Q        |         |         |         | 
    3+30       0.0525      0.26  |Q        |         |         |         | 
    3+35       0.0543      0.26  |QV       |         |         |         | 
    3+40       0.0561      0.26  |QV       |         |         |         | 
    3+45       0.0578      0.26  |QV       |         |         |         | 
    3+50       0.0596      0.26  |QV       |         |         |         | 
    3+55       0.0616      0.28  |QV       |         |         |         | 
    4+ 0       0.0636      0.30  |QV       |         |         |         | 
    4+ 5       0.0657      0.30  |QV       |         |         |         | 
    4+10       0.0678      0.30  |QV       |         |         |         | 
    4+15       0.0699      0.31  |QV       |         |         |         | 
    4+20       0.0720      0.31  |QV       |         |         |         | 
    4+25       0.0743      0.33  |QV       |         |         |         | 
    4+30       0.0767      0.35  |QV       |         |         |         | 
    4+35       0.0791      0.35  |QV       |         |         |         | 
    4+40       0.0816      0.35  |Q V      |         |         |         | 
    4+45       0.0840      0.36  |Q V      |         |         |         | 
    4+50       0.0865      0.36  |Q V      |         |         |         | 
    4+55       0.0892      0.38  |Q V      |         |         |         | 
    5+ 0       0.0919      0.40  |Q V      |         |         |         | 
    5+ 5       0.0946      0.39  |Q V      |         |         |         | 
    5+10       0.0971      0.36  |Q V      |         |         |         | 
    5+15       0.0994      0.33  |Q V      |         |         |         | 
    5+20       0.1017      0.33  |Q V      |         |         |         | 
    5+25       0.1040      0.35  |Q V      |         |         |         | 
    5+30       0.1065      0.36  |Q V      |         |         |         | 
    5+35       0.1090      0.36  |Q  V     |         |         |         | 



    5+40       0.1116      0.38  |Q  V     |         |         |         | 
    5+45       0.1144      0.40  |Q  V     |         |         |         | 
    5+50       0.1171      0.40  |Q  V     |         |         |         | 
    5+55       0.1199      0.41  |Q  V     |         |         |         | 
    6+ 0       0.1227      0.41  |Q  V     |         |         |         | 
    6+ 5       0.1256      0.41  |Q  V     |         |         |         | 
    6+10       0.1286      0.43  |Q  V     |         |         |         | 
    6+15       0.1317      0.45  |Q  V     |         |         |         | 
    6+20       0.1348      0.45  |Q   V    |         |         |         | 
    6+25       0.1380      0.46  |Q   V    |         |         |         | 
    6+30       0.1411      0.46  |Q   V    |         |         |         | 
    6+35       0.1443      0.47  |Q   V    |         |         |         | 
    6+40       0.1477      0.49  |Q   V    |         |         |         | 
    6+45       0.1511      0.50  | Q  V    |         |         |         | 
    6+50       0.1546      0.51  | Q  V    |         |         |         | 
    6+55       0.1581      0.51  | Q  V    |         |         |         | 
    7+ 0       0.1617      0.51  | Q   V   |         |         |         | 
    7+ 5       0.1652      0.51  | Q   V   |         |         |         | 
    7+10       0.1688      0.51  | Q   V   |         |         |         | 
    7+15       0.1723      0.52  | Q   V   |         |         |         | 
    7+20       0.1759      0.52  | Q   V   |         |         |         | 
    7+25       0.1796      0.54  | Q   V   |         |         |         | 
    7+30       0.1834      0.55  | Q   V   |         |         |         | 
    7+35       0.1873      0.56  | Q    V  |         |         |         | 
    7+40       0.1913      0.59  | Q    V  |         |         |         | 
    7+45       0.1955      0.60  | Q    V  |         |         |         | 
    7+50       0.1997      0.61  | Q    V  |         |         |         | 
    7+55       0.2041      0.64  | Q    V  |         |         |         | 
    8+ 0       0.2086      0.65  | Q    V  |         |         |         | 
    8+ 5       0.2132      0.67  | Q    V  |         |         |         | 
    8+10       0.2181      0.71  | Q     V |         |         |         | 
    8+15       0.2231      0.74  | Q     V |         |         |         | 
    8+20       0.2283      0.75  |  Q    V |         |         |         | 
    8+25       0.2336      0.76  |  Q    V |         |         |         | 
    8+30       0.2388      0.76  |  Q    V |         |         |         | 
    8+35       0.2441      0.77  |  Q     V|         |         |         | 
    8+40       0.2496      0.79  |  Q     V|         |         |         | 
    8+45       0.2552      0.81  |  Q     V|         |         |         | 
    8+50       0.2608      0.82  |  Q     V|         |         |         | 
    8+55       0.2666      0.84  |  Q     V|         |         |         | 
    9+ 0       0.2726      0.86  |  Q      V         |         |         | 
    9+ 5       0.2786      0.88  |  Q      V         |         |         | 
    9+10       0.2849      0.92  |  Q      V         |         |         | 
    9+15       0.2914      0.95  |  Q      V         |         |         | 
    9+20       0.2981      0.96  |  Q      |V        |         |         | 
    9+25       0.3049      0.99  |  Q      |V        |         |         | 
    9+30       0.3118      1.01  |   Q     |V        |         |         | 
    9+35       0.3189      1.02  |   Q     |V        |         |         | 
    9+40       0.3261      1.05  |   Q     | V       |         |         | 
    9+45       0.3334      1.06  |   Q     | V       |         |         | 
    9+50       0.3408      1.08  |   Q     | V       |         |         | 
    9+55       0.3484      1.10  |   Q     |  V      |         |         | 
   10+ 0       0.3560      1.12  |   Q     |  V      |         |         | 
   10+ 5       0.3635      1.09  |   Q     |  V      |         |         | 
   10+10       0.3701      0.96  |  Q      |  V      |         |         | 
   10+15       0.3762      0.87  |  Q      |   V     |         |         | 
   10+20       0.3819      0.84  |  Q      |   V     |         |         | 
   10+25       0.3876      0.82  |  Q      |   V     |         |         | 
   10+30       0.3931      0.81  |  Q      |   V     |         |         | 
   10+35       0.3988      0.82  |  Q      |   V     |         |         | 
   10+40       0.4051      0.91  |  Q      |    V    |         |         | 
   10+45       0.4118      0.97  |  Q      |    V    |         |         | 
   10+50       0.4186      0.99  |  Q      |    V    |         |         | 
   10+55       0.4255      1.00  |   Q     |    V    |         |         | 
   11+ 0       0.4325      1.01  |   Q     |     V   |         |         | 
   11+ 5       0.4395      1.01  |   Q     |     V   |         |         | 
   11+10       0.4464      1.00  |  Q      |     V   |         |         | 
   11+15       0.4532      0.99  |  Q      |     V   |         |         | 
   11+20       0.4600      0.99  |  Q      |      V  |         |         | 



   11+25       0.4668      0.99  |  Q      |      V  |         |         | 
   11+30       0.4735      0.99  |  Q      |      V  |         |         | 
   11+35       0.4803      0.98  |  Q      |      V  |         |         | 
   11+40       0.4867      0.94  |  Q      |       V |         |         | 
   11+45       0.4930      0.91  |  Q      |       V |         |         | 
   11+50       0.4992      0.90  |  Q      |       V |         |         | 
   11+55       0.5055      0.92  |  Q      |       V |         |         | 
   12+ 0       0.5119      0.93  |  Q      |        V|         |         | 
   12+ 5       0.5185      0.96  |  Q      |        V|         |         | 
   12+10       0.5261      1.10  |   Q     |        V|         |         | 
   12+15       0.5343      1.19  |   Q     |         V         |         | 
   12+20       0.5427      1.23  |   Q     |         V         |         | 
   12+25       0.5515      1.27  |    Q    |         V         |         | 
   12+30       0.5604      1.30  |    Q    |         V         |         | 
   12+35       0.5695      1.32  |    Q    |         |V        |         | 
   12+40       0.5789      1.37  |    Q    |         |V        |         | 
   12+45       0.5885      1.40  |    Q    |         | V       |         | 
   12+50       0.5983      1.42  |    Q    |         | V       |         | 
   12+55       0.6083      1.45  |    Q    |         | V       |         | 
   13+ 0       0.6185      1.47  |    Q    |         |  V      |         | 
   13+ 5       0.6289      1.51  |     Q   |         |  V      |         | 
   13+10       0.6399      1.61  |     Q   |         |  V      |         | 
   13+15       0.6515      1.68  |     Q   |         |   V     |         | 
   13+20       0.6632      1.70  |     Q   |         |   V     |         | 
   13+25       0.6750      1.72  |     Q   |         |    V    |         | 
   13+30       0.6870      1.73  |     Q   |         |    V    |         | 
   13+35       0.6986      1.69  |     Q   |         |     V   |         | 
   13+40       0.7088      1.48  |    Q    |         |     V   |         | 
   13+45       0.7180      1.34  |    Q    |         |     V   |         | 
   13+50       0.7269      1.29  |    Q    |         |      V  |         | 
   13+55       0.7356      1.26  |    Q    |         |      V  |         | 
   14+ 0       0.7442      1.24  |   Q     |         |      V  |         | 
   14+ 5       0.7528      1.25  |   Q     |         |       V |         | 
   14+10       0.7618      1.31  |    Q    |         |       V |         | 
   14+15       0.7711      1.35  |    Q    |         |       V |         | 
   14+20       0.7805      1.36  |    Q    |         |        V|         | 
   14+25       0.7898      1.35  |    Q    |         |        V|         | 
   14+30       0.7991      1.34  |    Q    |         |        V|         | 
   14+35       0.8083      1.34  |    Q    |         |         V         | 
   14+40       0.8175      1.34  |    Q    |         |         V         | 
   14+45       0.8268      1.34  |    Q    |         |         V         | 
   14+50       0.8360      1.34  |    Q    |         |         |V        | 
   14+55       0.8451      1.32  |    Q    |         |         |V        | 
   15+ 0       0.8541      1.31  |    Q    |         |         |V        | 
   15+ 5       0.8631      1.30  |    Q    |         |         | V       | 
   15+10       0.8718      1.28  |    Q    |         |         | V       | 
   15+15       0.8805      1.26  |    Q    |         |         | V       | 
   15+20       0.8891      1.25  |   Q     |         |         |  V      | 
   15+25       0.8976      1.23  |   Q     |         |         |  V      | 
   15+30       0.9059      1.21  |   Q     |         |         |  V      | 
   15+35       0.9141      1.18  |   Q     |         |         |   V     | 
   15+40       0.9217      1.10  |   Q     |         |         |   V     | 
   15+45       0.9289      1.05  |   Q     |         |         |   V     | 
   15+50       0.9359      1.03  |   Q     |         |         |    V    | 
   15+55       0.9429      1.01  |   Q     |         |         |    V    | 
   16+ 0       0.9498      1.00  |   Q     |         |         |    V    | 
   16+ 5       0.9562      0.92  |  Q      |         |         |    V    | 
   16+10       0.9605      0.63  | Q       |         |         |    V    | 
   16+15       0.9635      0.43  |Q        |         |         |     V   | 
   16+20       0.9660      0.36  |Q        |         |         |     V   | 
   16+25       0.9681      0.31  |Q        |         |         |     V   | 
   16+30       0.9701      0.28  |Q        |         |         |     V   | 
   16+35       0.9718      0.25  |Q        |         |         |     V   | 
   16+40       0.9733      0.22  Q         |         |         |     V   | 
   16+45       0.9747      0.19  Q         |         |         |     V   | 
   16+50       0.9759      0.18  Q         |         |         |     V   | 
   16+55       0.9771      0.17  Q         |         |         |     V   | 
   17+ 0       0.9782      0.16  Q         |         |         |     V   | 
   17+ 5       0.9794      0.17  Q         |         |         |     V   | 



   17+10       0.9808      0.21  Q         |         |         |     V   | 
   17+15       0.9824      0.23  Q         |         |         |     V   | 
   17+20       0.9840      0.24  Q         |         |         |     V   | 
   17+25       0.9857      0.25  Q         |         |         |     V   | 
   17+30       0.9874      0.25  Q         |         |         |     V   | 
   17+35       0.9892      0.25  |Q        |         |         |      V  | 
   17+40       0.9909      0.25  |Q        |         |         |      V  | 
   17+45       0.9927      0.26  |Q        |         |         |      V  | 
   17+50       0.9944      0.25  |Q        |         |         |      V  | 
   17+55       0.9960      0.23  Q         |         |         |      V  | 
   18+ 0       0.9975      0.22  Q         |         |         |      V  | 
   18+ 5       0.9990      0.22  Q         |         |         |      V  | 
   18+10       1.0005      0.21  Q         |         |         |      V  | 
   18+15       1.0020      0.21  Q         |         |         |      V  | 
   18+20       1.0034      0.21  Q         |         |         |      V  | 
   18+25       1.0048      0.21  Q         |         |         |      V  | 
   18+30       1.0063      0.21  Q         |         |         |      V  | 
   18+35       1.0077      0.20  Q         |         |         |      V  | 
   18+40       1.0089      0.18  Q         |         |         |      V  | 
   18+45       1.0101      0.17  Q         |         |         |      V  | 
   18+50       1.0112      0.16  Q         |         |         |      V  | 
   18+55       1.0122      0.14  Q         |         |         |      V  | 
   19+ 0       1.0130      0.12  Q         |         |         |      V  | 
   19+ 5       1.0138      0.12  Q         |         |         |      V  | 
   19+10       1.0148      0.14  Q         |         |         |      V  | 
   19+15       1.0158      0.15  Q         |         |         |       V | 
   19+20       1.0169      0.15  Q         |         |         |       V | 
   19+25       1.0181      0.18  Q         |         |         |       V | 
   19+30       1.0194      0.19  Q         |         |         |       V | 
   19+35       1.0207      0.19  Q         |         |         |       V | 
   19+40       1.0219      0.17  Q         |         |         |       V | 
   19+45       1.0230      0.16  Q         |         |         |       V | 
   19+50       1.0241      0.16  Q         |         |         |       V | 
   19+55       1.0250      0.13  Q         |         |         |       V | 
   20+ 0       1.0258      0.12  Q         |         |         |       V | 
   20+ 5       1.0267      0.12  Q         |         |         |       V | 
   20+10       1.0276      0.14  Q         |         |         |       V | 
   20+15       1.0286      0.15  Q         |         |         |       V | 
   20+20       1.0297      0.15  Q         |         |         |       V | 
   20+25       1.0307      0.15  Q         |         |         |       V | 
   20+30       1.0317      0.15  Q         |         |         |       V | 
   20+35       1.0328      0.15  Q         |         |         |       V | 
   20+40       1.0339      0.15  Q         |         |         |       V | 
   20+45       1.0349      0.15  Q         |         |         |       V | 
   20+50       1.0359      0.15  Q         |         |         |       V | 
   20+55       1.0368      0.13  Q         |         |         |       V | 
   21+ 0       1.0376      0.12  Q         |         |         |       V | 
   21+ 5       1.0385      0.12  Q         |         |         |       V | 
   21+10       1.0394      0.13  Q         |         |         |       V | 
   21+15       1.0404      0.15  Q         |         |         |       V | 
   21+20       1.0414      0.14  Q         |         |         |       V | 
   21+25       1.0423      0.13  Q         |         |         |        V| 
   21+30       1.0430      0.11  Q         |         |         |        V| 
   21+35       1.0438      0.12  Q         |         |         |        V| 
   21+40       1.0448      0.13  Q         |         |         |        V| 
   21+45       1.0457      0.14  Q         |         |         |        V| 
   21+50       1.0467      0.14  Q         |         |         |        V| 
   21+55       1.0476      0.13  Q         |         |         |        V| 
   22+ 0       1.0484      0.11  Q         |         |         |        V| 
   22+ 5       1.0492      0.12  Q         |         |         |        V| 
   22+10       1.0501      0.13  Q         |         |         |        V| 
   22+15       1.0511      0.14  Q         |         |         |        V| 
   22+20       1.0521      0.14  Q         |         |         |        V| 
   22+25       1.0529      0.13  Q         |         |         |        V| 
   22+30       1.0537      0.11  Q         |         |         |        V| 
   22+35       1.0545      0.11  Q         |         |         |        V| 
   22+40       1.0552      0.11  Q         |         |         |        V| 
   22+45       1.0560      0.11  Q         |         |         |        V| 
   22+50       1.0567      0.11  Q         |         |         |        V| 



   22+55       1.0574      0.11  Q         |         |         |        V| 
   23+ 0       1.0581      0.10  Q         |         |         |        V| 
   23+ 5       1.0589      0.10  Q         |         |         |        V| 
   23+10       1.0596      0.10  Q         |         |         |        V| 
   23+15       1.0603      0.10  Q         |         |         |        V| 
   23+20       1.0610      0.10  Q         |         |         |        V| 
   23+25       1.0617      0.10  Q         |         |         |        V| 
   23+30       1.0624      0.10  Q         |         |         |        V| 
   23+35       1.0631      0.10  Q         |         |         |        V| 
   23+40       1.0639      0.10  Q         |         |         |        V| 
   23+45       1.0646      0.10  Q         |         |         |        V| 
   23+50       1.0653      0.10  Q         |         |         |        V| 
   23+55       1.0660      0.10  Q         |         |         |        V| 
   24+ 0       1.0667      0.10  Q         |         |         |        V| 
   24+ 5       1.0674      0.09  Q         |         |         |        V| 
   24+10       1.0677      0.06  Q         |         |         |        V| 
   24+15       1.0679      0.03  Q         |         |         |        V| 
   24+20       1.0681      0.02  Q         |         |         |        V| 
   24+25       1.0682      0.01  Q         |         |         |        V| 
   24+30       1.0682      0.01  Q         |         |         |        V| 
   24+35       1.0683      0.01  Q         |         |         |        V| 
   24+40       1.0683      0.00  Q         |         |         |        V| 
   24+45       1.0683      0.00  Q         |         |         |        V| 
   24+50       1.0683      0.00  Q         |         |         |        V| 
   24+55       1.0684      0.00  Q         |         |         |        V| 
   25+ 0       1.0684      0.00  Q         |         |         |         V 
-----------------------------------------------------------------------



- 40 - 

 

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. 
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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. 
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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 
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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. 
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 K. Vehicle/Equipment 
Repair and 
Maintenance 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

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

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

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


 
 
 


 
 
 
 
 



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

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

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

 
 
 


 
 
 
 


 
 
 
 
 
 
 
 
 



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

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

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

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

Refer to “Automotive Maintenance & Car 
Care Best Management Practices for Auto 
Body Shops, Auto Repair Shops, Car 
Dealerships, Gas Stations and Fleet 
Service Operations”.  Brochure can be 
found at http://rcflood.org/stormwater/ 
Refer to Outdoor Cleaning Activities and 
Professional Mobile Service Providers for 
many of the Potential Sources of     
Runoff Pollutants categories below.  
Brochure can be found at 
http://rcflood.org/stormwater/ 



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

 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

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

1 
Potential Sources of  

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings  

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 L. Fuel Dispensing 
Areas 

 
 
 
 
 
 
 
 
 
 

 

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

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

  
 



The property owner shall dry sweep 
the fueling area routinely. 

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

                                                           
 

6 The fueling area shall be defined as the area extending a minimum of 6.5 feet from the corner of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus 
a minimum of one foot, whichever is greater. 
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 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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 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. 
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 P. Plazas, sidewalks, 
and parking lots. 

     Sweep plazas, sidewalks, and parking 
lots regularly to prevent accumulation 
of litter and debris. Collect debris from 
pressure washing to prevent entry into 
the storm drain system. Collect 
washwater containing any cleaning 
agent or degreaser and discharge to 
the sanitary sewer not to a storm drain.  
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Appendix 9: O&M 
Operation and Maintenance Plan and Documentation of Finance, Maintenance and Recording Mechanisms 



 1

RECORDING REQUESTED BY 
AND WHEN RECORDED MAIL TO: 
 
 
 
LAND DEVELOPMENT DIV. 
CITY OF MORENO VALLEY 
PO BOX 88005 
14177 FREDERICK STREET 
MORENO VALLEY, CA 92552-0805 
 
 
EXEMPT FROM FEE PER G.C. Section 6103 
 
                                                                                                                                                                                                                                     
SPACE ABOVE THIS LINE FOR RECORDER'S USE 
APN: 
 
 

STORMWATER TREATMENT DEVICE AND CONTROL MEASURE ACCESS AND 
MAINTENANCE COVENANT 

 
            
 
 THIS INSTRUMENT is made and entered into this            day of                               , by 

and between                                                    , hereinafter referred to as "Owner," and the City of 

Moreno Valley, a municipal corporation, hereinafter referred to as "City." 

 

RECITALS 

 

 WHEREAS, the Owner owns real property ("Property") in the City specifically described 

in Exhibit "A,"  which is attached hereto and incorporated herein by this reference; and 

 

 WHEREAS, at the time of approval of the development project known as                         

_________________________ (the "Project") for the Property, the City required the Project to 

employ on-site stormwater and non-stormwater control measures to mitigate the Project impacts 

to water quality and minimize pollutants in urban stormwater runoff; and 

 

Penske Truck Leasing

Penske Moreno Valley
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WHEREAS, the City and Owner, its successors, and assigns, agree that the health, safety 

and welfare of the residents of the City, require that on-site stormwater and non-stormwater 

management control measures be constructed and implemented and adequately maintained on 

the Property; and 

 

 WHEREAS, the Owner has chosen to install ________________________, hereinafter 

referred to as the "Device" and other control measures all as described in the Final Water Quality 

Management Plan (WQMP) to minimize pollutants in urban stormwater  and non-stormwater 

runoff; and 

 

 WHEREAS, the Device and other control measures have been installed and/or 

implemented in accordance with the WQMP, project plans and specifications approved by the 

City; and 

 

 WHEREAS, the Device and other control measures, being installed on private property 

and draining only private property are private facilities with all maintenance or replacement 

therefore being the sole responsibility of the Owner; and 

 

 WHEREAS, the Owner is aware that periodic and continuous maintenance including, but 

not necessarily limited to, filter material replacement and sediment removal is required to assure 

discharges from the Device, other control measures and the Project are in compliance with the 

City’s Municipal Code for stormwater and non-stormwater discharges and that such maintenance 

activity will require compliance with all Federal, State and local laws and regulations, including 

Modular Wetland Systems
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those pertaining to confined space and waste disposal methods in effect at the time such 

maintenance occurs; 

 

 NOW, THEREFORE, in consideration of City's approval of the Project and the foregoing 

premises, the mutual covenants contained herein, and the following terms and conditions, the 

City and Owner agree as follows: 

 

1. The Owner hereby provides the City and its designees with full right of access to 

the Device and other control measures and the immediate vicinity of the property 

at any time, upon reasonable notice; or in the event of emergency, as determined 

by City's Public Works Director/City Engineer or designees, no advance notice; 

for the purpose of inspection, sampling and testing of the Device and other 

control measures, and in cases of emergency, where the public health, safety, or 

welfare is compromised, such emergency shall be declared a “nuisance” as 

defined in the Municipal Code.  Such conditions that created the emergency shall 

be abated as provided for in the Municipal Code and at the Owner’s expense as 

provided for in Section 3, below.   

 

2. The Owner shall diligently maintain the Device and other control measures in a 

manner assuring all discharges from the Device, other control measures and the 

Project are in compliance with the Municipal Code for stormwater and non-

stormwater discharges at all times.  All reasonable precautions shall be exercised 

by the Owner and the Owner’s representatives in the removal and extraction of 

materials from the Device and other control measures, and the ultimate disposal 
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of the materials in a manner consistent with all applicable laws.  As may be 

requested from time to time by the City, the Owner shall provide the City with 

documentation identifying the materials removed, the quantity and the recycle of 

disposal destinations, as appropriate. 

 

3. In the event the Owner fails to perform the necessary maintenance contemplated 

by this Instrument, within five (5) days of being given written notice by the City, 

the lack of maintenance shall be considered a public health and safety concern 

and declared a “nuisance”, the City shall take all necessary actions as provided in 

the Municipal Code, to abate the nuisance and charge the entire cost and expense 

to the Owner, including administrative costs, attorneys' fees and interest thereon 

at the maximum rate authorized by law from the date of the notice of expense 

until paid in full.  Additionally, any discharge as a result from the lack of 

maintenance prescribed herein from the Device to the City’s maintained 

Municipal Separate Storm Sewer System shall be considered an illegal discharge 

and considered a violation of the Municipal Code and shall cease immediately.  

Such cessation may include a yellow or red tag issued to the Project. 

 

4. This Instrument shall be recorded in the Official Records of the County of 

Riverside at the expense of the Owner and shall constitute notice to all successors 

and assigns to the title to the Property of the obligations herein set forth.  This 

Instrument shall also constitute a lien against the Property in such amount as will 

fully reimburse the City, including interest as herein above set forth, subject to 

foreclosure in event of default in payment. 
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5. It is the intent of the Owner that the burdens and benefits herein undertaken shall 

constitute covenants that run with the Property and shall constitute a lien against 

the Property. 

 

6. This covenant imposes no liability of any kind whatsoever on the City and the 

Owner agrees to hold the City harmless from any liability in the event the Device 

and other control measures fail to operate in accordance with the plans and 

specification submitted to the City. 

 

7. The obligations herein undertaken shall be binding upon the heirs, successors, 

executors, administrators and assigns of the Owner hereto.  The term “Owner” shall 

include not only the Owner, but also its heirs, successors, executors, administrators, 

lessees and assigns.  The Owner shall notify any successor to title of all or part of the 

Property about the existence of this Instrument.  The Owner shall provide such notice 

prior to such successor obtaining an interest in all or part of the Property.  The Owner 

shall provide a copy of such notice to the City at the same time such notice is 

provided to the successor. 

 

8. Time is of the essence in the performance of this Instrument. 

 

9. Any notice to a party required or called for in this Instrument shall be served in 

person, or by deposit in the U.S. Mail, first class postage prepaid, to the address 

set forth below.  Notice(s) shall be deemed effective upon receipt, or seventy-two 
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(72) hours after deposit in the U.S. Mail, whichever is earlier.  A party may 

change notice address only by providing written notice thereof to the other party. 

 

 CITY:  

 Public Works Director/City Engineer  

 City of Moreno Valley 

 PO Box 88005 

 14177 Frederick Street 

 Moreno Valley, CA 92552-0805 

OWNER: 
 
Name:                             
 
Company:                                    
 
Address:                             
 
City/State/ZIP:                                                    
                                                                 

                                            

10. This Instrument represents the entire Covenant of the parties hereto as to the 

matters contained herein and supersedes any and all prior written or verbal 

agreements between the parties as to the subject matter hereof.  

11. This Instrument shall be governed by and construed in accordance with the laws 

of the State of California. 

12. No amendment to this Instrument shall be made without prior written approval by 

the City. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Penske Truck Leasinig

1711 W. Greentree Dr., Ste. 117

Tempe, AZ 85284
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OWNER: 
 
                                                                                                                                                                          
(Name, Title) 
        
                                                                                                                                                                                    
(Name of company/partnership/corp./entity) 

 
 
 
CITY: 
 
CITY OF MORENO VALLEY 
 
 
APPROVED AS TO FORM: 
 
 
                                                                                                                                               
City Attorney 
 
 
 
 
 
By: _______________________________ Date: _______________ 

City Manager 
 
 
 
Attest: 
 
By: ______________________________ Date: _______________ 

City Clerk 
 
 
 
                                                                         

Penske Truck Leasing
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EXHIBIT “A” 
 

Legal Description 
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EXHIBIT “A-1” 
 
 
 
 
 
 

(Include 8.5x11 project site map and show location(s) of treatment control 
BMPs) 





BMP Inspection and Maintenance Plan 
BMP Responsible Party Inspection/Maintenance Activities Required Minimum Frequency of Activities 

Parking Area 

Maintenance 

Owner Parking lots and private streets must be swept. Quarterly (minimum), weekly during 

rainy season (oct-may) 

Drainage System 

Maintenance 

Owner Inspect, clean and maintain drainage facilities. Prior to rainy season and after every rain 

event greater than 0.5 inches. 

Plaza and Sidewalk 

Cleaning 

Owner Litter shall be picked up. Sidewalk and plaza areas shall be swept. Weekly 

Landscape 

Maintenance 

Owner Vegetated Areas Mowing and/or trimming of vegetation must be 

performed on a regular schedule based on specific site conditions. 

 

Vegetated areas must be inspected at least annually for erosion and scour. 

Vegetated areas should also be inspected at least annually for unwanted 

growth, which should be removed with minimum disruption to the planting 

soil bed and remaining vegetation. When establishing or restoring 

vegetation, biweekly inspections of vegetation health should be performed 

during the first growing season or until the vegetation is established. Once 

established, inspections of vegetation health, density, and diversity should 

be performed at least twice annually during both the growing and non-

growing seasons. 

 

The vegetative cover should be maintained at 85 percent. If vegetation has 

greater than 50 percent damage, the area should be reestablished in 

accordance with the original specifications and the inspection requirements 

presented above. 

 

All use of fertilizers, mechanical treatments, pesticides and other means to 

assure optimum vegetation health should not compromise the intended 

purpose of the bioretention system. All vegetation deficiencies should be 

addressed without the use of fertilizers and pesticides whenever possible. 

Weekly 



BMP Inspection and Maintenance Plan 
BMP Responsible Party Inspection/Maintenance Activities Required Minimum Frequency of Activities 

Efficient Irrigation Owner Irrigation systems must be inspected to ensure proper functionality. Timers 

must be inspected to avoid overwatering and water cycle and duration shall 

be adjusted seasonally by landscape maintenance contractor. 

Weekly 

Storm Drain Signage  Owner Maintain legibility of stenciling and signs.  Yearly 

Trash Storage Areas  Owner Trash and waste storage areas must be inspected to ensure receptacles are 

not collecting storm water. Trash enclosure areas shall be swept and 

cleaned, dumpsters shall be emptied. Lids must always be maintained 

closed. 

Weekly 

Modular Wetland 

Systems 

Owner Remove trash from screening device and sediment from separation 

chamber, replace cartridge filter media and drain down filter media; trim 

vegetation per manufacturer’s guidelines. 

Yearly 

 

 

  



BMP Inspection and Maintenance Log 
Date Inspection/Maintenance Task Performed Inspector 

   

   

   

   

   

   

   

   

   

   

   

   

   



BMP Inspection and Maintenance Log 
Date Inspection/Maintenance Task Performed Inspector 
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Appendix 10: Educational Materials 

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



What is stormwater runoff?

Why is stormwater runoff
a problem?

The effects of pollution

Stormwater runoff occurs when precipitation
from rain or snowmelt flows over the ground.
Impervious surfaces like driveways, sidewalks,
and streets prevent stormwater from
naturally soaking into the ground.

Stormwater can pick up debris, chemicals, dirt, and other
pollutants and flow into a storm sewer system or directly to
a lake, stream, river, wetland, or coastal water. Anything that
enters a storm sewer system is discharged untreated into
the waterbodies we use for swimming, fishing, and providing
drinking water.

Polluted stormwater runoff can have
many adverse effects on plants, fish,
animals, and people.

Sediment can cloud the water
and make it difficult or
impossible for aquatic plants to
grow. Sediment also can

.

�

destroy aquatic habitats

Excess nutrients can cause
algae blooms. When algae die,
they sink to the bottom and decompose
in a process that removes oxygen from
the water. Fish and other aquatic
organisms can’t exist in water with low
dissolved oxygen levels.

Bacteria and other pathogens can wash
into swimming areas and create health
hazards, often making beach closures
necessary.

Debris—plastic bags, six-pack rings, bottles, and
cigarette butts—washed into waterbodies can choke, suffocate, or
disable aquatic life like ducks, fish, turtles, and birds.

Household hazardous wastes like insecticides, pesticides, paint,
solvents, used motor oil, and other auto fluids can poison aquatic life.
Land animals and people can become sick or die from eating diseased
fish and shellfish or ingesting polluted water.

Polluted stormwater often
affects drinking water
sources. This, in turn, can
affect human health and
increase drinking water
treatment costs.

�

�

�

�

�

AftertheStorm

EPA 833-B-03-002

January 2003

For more information contact:

or visit
www.epa.gov/npdes/stormwater

www.epa.gov/nps

ACitizen’sGuideto
UnderstandingStormwater

WHEN IT RAINS
IT DRAINS

WHEN IT RAINS
IT DRAINS

InternetAddress(URL)HTTP://www.epa.gov
Recycled/RecyclablePrintedWithVegetable

OilBasedInkson100%Postconsumer,
ProcessChlorineFreeRecycledPaper

●

●



Auto care
Washing your car and
degreasing auto parts at home
can send detergents and other
contaminants through the
storm sewer system. Dumping
automotive fluids into storm
drains has the same result as
dumping the materials directly
into a waterbody.

Pet waste
Pet waste can be
a major source of
bacteria and
excess nutrients
in local waters.

� When walking
your pet,
remember to pick up the
waste and dispose of it
properly. Flushing pet
waste is the best disposal
method. Leaving pet waste
on the ground increases
public health risks by
allowing harmful bacteria
and nutrients to wash into
the storm drain and
eventually into local
waterbodies.

Septic
systems
Leaking and
poorly
maintained
septic
systems release nutrients and
pathogens (bacteria and
viruses) that can be picked up
by stormwater and discharged
into nearby waterbodies.
Pathogens can cause public
health problems and
environmental concerns.

Lawn care
Excess fertilizers
and pesticides
applied to lawns
and gardens wash
off and pollute
streams. In
addition, yard
clippings and
leaves can wash
into storm drains and contribute
nutrients and organic matter to streams.

Education is essential to changing people's behavior.
Signs and markers near storm drains warn residents
that pollutants entering the drains will be carried
untreated into a local waterbody.

Recycle or properly dispose of household products that

contain chemicals, such as insecticides, pesticides, paint,

solvents, and used motor oil and other auto fluids.

Don’t pour them onto the ground or into storm drains.
�

�

Use a commercial car wash that treats or
recycles its wastewater, or wash your car on
your yard so the water infiltrates into the
ground.

Repair leaks and dispose of used auto fluids
and batteries at designated drop-off or
recycling locations.

�

�

�

�

Don’t overwater your lawn. Consider
using a soaker hose instead of a
sprinkler.

Use pesticides and fertilizers
sparingly. When use is necessary, use
these chemicals in the recommended
amounts. Use organic mulch or safer
pest control methods whenever
possible.

Compost or mulch yard waste. Don’t
leave it in the street or sweep it into
storm drains or streams.

Cover piles of dirt or mulch being
used in landscaping projects.

�

�

Inspect your system every
3 years and pump your
tank as necessary (every 3
to 5 years).

Don't dispose of
household hazardous
waste in sinks or toilets.

Dirt, oil, and debris that collect in
parking lots and paved areas can be
washed into the storm sewer system
and eventually enter local
waterbodies.

�

�

�

Sweep up litter and debris from
sidewalks, driveways and parking lots,
especially around storm drains.

Cover grease storage and dumpsters
and keep them clean to avoid leaks.

Report any chemical spill to the local
hazardous waste cleanup team.
They’ll know the best way to keep
spills from harming the environment.

Erosion controls that aren’t maintained can cause
excessive amounts of sediment and debris to be
carried into the stormwater system. Construction
vehicles can leak fuel, oil, and other harmful fluids
that can be picked up by stormwater and
deposited into local waterbodies.

�

�

�

Divert stormwater away from disturbed or
exposed areas of the construction site.

Install silt fences, vehicle mud removal areas,
vegetative cover, and other sediment and
erosion controls  and properly maintain them,
especially after rainstorms.

Prevent soil erosion by minimizing disturbed
areas during construction projects, and seed
and mulch bare areas as soon as possible.

Uncovered fueling stations allow spills to be
washed into storm drains. Cars waiting to be
repaired can leak fuel, oil, and other harmful
fluids that can be picked up by stormwater.

�

�

�

�

Clean up spills immediately and properly
dispose of cleanup materials.

Provide cover over fueling stations and
design or retrofit facilities for spill
containment.

Properly maintain fleet vehicles to prevent
oil, gas, and other discharges from being
washed into local waterbodies.

Install and maintain oil/water separators.

Lack of vegetation on streambanks can lead to erosion. Overgrazed pastures can also
contribute excessive amounts of sediment to local waterbodies. Excess fertilizers and
pesticides can poison aquatic animals and lead to destructive algae blooms. Livestock in
streams can contaminate waterways with bacteria, making them unsafe for human contact.

�

�

�

�

�

Keep livestock away from streambanks and provide
them a water source away from waterbodies.

Store and apply manure away from waterbodies and in
accordance with a nutrient management plan.

Vegetate riparian areas along waterways.

Rotate animal grazing to prevent soil erosion in fields.

Apply fertilizers and pesticides according to label
instructions to save money and minimize pollution.

Permeable Pavement

Rain Barrels

Rain Gardens and
Grassy Swales

Vegetated Filter Strips

—Traditional concrete and
asphalt don’t allow water to soak into the ground.
Instead these surfaces rely on storm drains to
divert unwanted water. Permeable pavement
systems allow rain and snowmelt to soak through,
decreasing stormwater runoff.

—You can
collect rainwater from
rooftops in mosquito-
proof containers. The
water can be used later on
lawn or garden areas.

—Specially
designed areas planted
with native plants can provide natural places for

rainwater to collect
and soak into the
ground. Rain from
rooftop areas or paved
areas can be diverted
into these areas rather
than into storm drains.

—Filter strips are areas of
native grass or plants created along roadways or
streams. They trap the pollutants stormwater
picks up as it flows across driveways and streets.

Residential landscaping

Improperly managed logging operations can result in erosion and
sedimentation.

�

�

�

�

�

Conduct preharvest planning to prevent erosion and lower costs.

Use logging methods and equipment that minimize soil disturbance.

Plan and design skid trails, yard areas, and truck access roads to
minimize stream crossings and avoid disturbing the forest floor.

Construct stream crossings so that they minimize erosion and physical
changes to streams.

Expedite revegetation of cleared areas.

Commercial

Stormwater Pollution Solutions

Construction
Agriculture Automotive

Facilities

Forestry
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Introduction

Food safety is an important part of public health. The Center for 
Disease Control and Prevention estimates there are about 48 million 

people affected by foodborne illnesses each year, of which 3,000 result in 
death.

Think about the last time you ate 
out. Was the food served hot?  Was 
there protection like a sneeze guard 
at the salad bar? Did the restroom 
have warm water, soap, and paper 
towels or air dryers at the sink? 
Riverside County Department of 
Environmental Health looks for 
these things, among others, to keep 
people from getting sick. Food can smell and look delicious, but may still 
contain harmful bacteria from a variety of sources.

The food service industry is a vital part of Riverside County, adding 
quality of life to its residents and contributing to a healthy economy. 
Riverside County has over 10,000 food establishments which employ 
approximately 100,000 food handlers like you. Applying the information 
you learn from this guide will help to reduce foodborne illnesses and 
therefore provide foods that are safe to eat for our community. 

  Thank you for your commitment to food safety.1 2



Inspection and 
Grade Posting

Riverside County Department of Environmental Health employs                   	
 approximately 50 trained inspectors, who are Registered 

Environmental Health Specialists. Since 1963, unannounced inspections 
have been conducted at restaurants, markets, schools, bakeries, bars, and 
all other food establishments throughout the county.  These inspections 
are scored and graded.  You have probably seen our public notice and 
grade placards posted. 

The Public Notice Card tells the public 
that they have the right to see a copy of 
the last inspection report at any time. It 
is against the law for a facility to refuse 
to show the last inspection report when 
requested by the public. You can access a 
food facility’s inspection history on our 
department website www.rivcoeh.org.
 
At each inspection, the facility will 
be graded on food safety and illness 
prevention on a 100 point scale with points being deducted for each 
violation observed.  At the end of the inspection, the inspector will 
post a letter grade (A, B, or C) in a place that can be easily seen by the 
public.  An “A” grade represents a passing score and should be the goal 

of every food establishment.  Grades “B” or 
“C”, also known as a “downgrade,” indicates 
that the facility did not pass the inspection 
and has not met the minimum standards for 
food safety.  In these cases, the food facility 
must correct the violations within a specified 
time period and be re-inspected to make 
sure their practices are safe to prepare food 
for the public.  Failure to correct violations 
could result in further legal actions, including 
closure.  

The grade card may  not  be moved, damaged, or covered 
up.  Only  the  inspector  is allowed to move or relocate 

the  grade card once it has  been posted.

100-90

79-0

89-80

PASS

d i d not
 pass

FAIL
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Foodborne Illness and 
Contamination Hazards
Have you ever eaten something that 

possibly made you sick?  Eating too 
many cheeseburgers is one thing, but you 
may have experienced actual foodborne 
illness by eating something contaminated.  
Contaminated food can make you sick 
with symptoms such as nausea, diarrhea, 
vomiting, fever, and chills.  While most 
people will recover from the illness, in 
some cases the effects can be long-term and 
devastating, even resulting in death.  Serious long-term consequences 
include kidney failure, chronic arthritis, even nerve and brain damage.  
While foodborne illness can affect just about everyone, certain people 
such as babies, small children, pregnant women, elderly, and people that 
are already sick are more susceptible. 

Food becomes unsafe when it comes in 
contact with hazards.  A food hazard is 
any item or substance that can make food 
dangerous to eat.  Contaminated food may 
cause foodborne illness.  There are three 
categories of contaminated food:  

Chemical Contamination  
This can occur when chemicals like a cleaner, bug spray, or medication 
gets in or on a food item.  This can happen when chemicals are stored in 
a food preparation area and spill or come in contact with food, possibly 
poisoning the person who eats that food.  
Always store chemicals in clearly labeled 
containers, in a designated area away from  	  	

 food storage and preparation.  Avoid 	     	 	
 spraying or using chemicals near food.

Biological  Contamination  

This kind of contamination consists of tiny germs that can’t 
be seen such as bacteria, viruses, fungi, and protozoa.  While 
these are prevalent in our daily lives, those that cause illness 
are known as pathogens.  Bacteria are common pathogens 
associated with foodborne illness as they are found naturally 
in soil and water.  Bacteria’s main goal is to replicate. Some 
can do this rapidly when actions to control the growth aren’t 
followed.  Bacteria like Salmonella can double their numbers 
in less than 20 minutes.  So think about a piece of chicken 
that has 20 bacteria on it, in 10 hours, this piece of chicken 
could have over 20 million bacteria!  

Even if pathogens are killed during the cooking process, 
they can still leave behind their toxins which can make 
someone very sick if ingested.  For instance, Bacillus cereus 
which is often associated with cooked rice, produces toxins 
that are released when the bacteria is killed.  The bacteria 
indirectly cause illness through the toxins they produce.  

Viruses are also a common pathogen associated with 
foodborne illness.  If you or your coworker come to work 
sick, you are probably carrying trillions of viruses which can 
easily spread to food or food-contact surfaces.  These viruses 
can live for days or weeks on surfaces and eventually make 
their way into food where they are 
ingested.  Some viruses only take a few 
hours before causing you to feel sick.  
Other pathogens may take a few days, 
or even a few weeks.  Although you 
may not be experiencing symptoms, 
you can still carry around pathogens.  
That’s why you should always follow 
safe food handling practices.

Even though the food looks, smells and tastes normal, if 
not handled correctly it could make someone very sick.

0 min.
20

1 hr. 20 min.
320

1 hr.
160

40 min.
80

20 min.
40

10 hrs.
20M
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Foodborne Illness and 
Contamination Hazards

Physical Contamination
Have you ever had to pull a hair out of your food?  If so, then you 
already know what physical contamination is. If something is in food 
that shouldn’t be there such as a bandage, glass or metal fragments, fake 
fingernails, or even a fly, then it has been contaminated with a physical 
hazard and must be disposed.  Physical contamination can cause injury 
such as cuts to the mouth, choking, or serious illness.  Usually, physical 
hazards get into food accidentally; however, some can occur naturally 
like bones, fruit pits, or seeds.  It’s important to remove these items 
during preparation unless the physical hazard is obvious like the bone in 
a chicken leg.

Abdominal Cramps

Diarrhea

Nausea

Vomiting 

Fever

Symptoms of 
Foodborne  Illness

Adapted from 
CDC 2014

Contributing Factors to 
Foodborne Illness

Contaminated Equipment/
Environment

10%

Unsafe food Source
12%

Inadequate cooking
14%

Improper 
Temperature 

Holding
23%

Other 
11%

Poor Personal Hygiene
30%
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Cross-contamination refers to pathogens from one type of food coming 
into contact with another type of food. 
This can happen either by food-to-food 
(e.g., improper food storage), surface-
to-food (e.g., contaminated utensils or 
surfaces), or person-to-food (e.g., hand 
contact) cross-contamination.  For 
example, if you use a cutting board for 
raw chicken which is known for carrying 
harmful bacteria and then use that same cutting board to cut vegetables 
without properly cleaning it first, the bacteria from the raw chicken may 
be transferred to the vegetables. The vegetables are now contaminated. 
Food can also become cross-contaminated by food handlers themselves. 
For example, if the food handler doesn’t properly wash their hands, they 
may cross contaminate foods through hand contact.

Another way to protect your customers and prevent 
foodborne illness is to verify the food obtained 
is from an approved source.  All food must be 
received from a government regulated food supplier.  

When food is delivered, look at it carefully and ensure 
that it is not damaged, contaminated, and has not been tampered with.  
Cold, potentially hazardous food should be delivered from a refrigerated 

truck or packed in ice with an 
internal temperature of 45°F 
or below.  If the food does 
not appear safe and in good 
condition, don’t accept the order.  
Once the order has been accepted 
it should be promptly put away. 

Food Protection
As a food handler, protecting 

food from potential 
contamination should be your 
first priority.  Storing food 
properly is a way to protect it.  
Food should be stored inside the 
facility in approved storage areas.  
Food containers should also be 
covered, labeled, and stored at 
least 6 inches off the floor.  

Don’t forget that ice is also a food and should be 
protected from contamination as well.  Never store 
food items in the same place as cleaners, chemicals, 
or personal items.  Even utensils and dishes should 
have their own storage space.  

Produce and ready-to-eat foods should be stored on top shelves of 
refrigerators.  Different types of raw meats and raw shell eggs should 
always be stored separate from one another and on the bottom shelf in a 
refrigerator. If they happen to drip, they will not cross-contaminate the 
foods below them.  
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Personal Hygiene and 
Health

Practicing good hygiene will help protect food from biological and 
physical contamination.  If a food worker has poor hygiene, they may 

be the source of food contamination.  

• Shower daily and wear clean clothing.  Try to limit the pathogens 
you bring to work.

• Remove jewelry and watches as they can 
trap food and pathogens and contaminate 
food or utensils you are handling.

• Properly restrain hair, by pulling it back or 
wearing a hat or hair/beard net to keep hair 
out of food.

• Do not eat, drink, smoke, or chew gum while working with food.  
Small droplets of saliva fall from your mouth and can contaminate 
food or surfaces.

• Keep fingernails neatly trimmed as dirt 
and pathogens can get trapped in the space 
under the fingernails. 

• Never cough or sneeze into your hands or in the direction of food 
areas.  You should turn away, and cough or sneeze into the bend of 
your arm.

HAIRNETS
AND BEARD COVERS REQUIRED 

IN THIS AREA

NOTICE

• Do not touch the food-contact parts of 
utensils.  For example, utilize the handle 
when scooping ice and handle silverware 
by handles only.

If you are sick, you can make everyone around you sick including those 
whose food you are handling.  Some illnesses require you to stay home 
as they are so contagious you cannot go to work.  If you are experiencing 
any of the following symptoms you must stay home:  vomiting, diarrhea, 
sore throat with a fever, or yellowing of the skin or eyes.  Contact your 
manager to inform them of your symptoms and they will let you know 
when it is safe for you to return to work.  If you are diagnosed with any 
of the “Big 5” illnesses, you may be required to get a medical release by 
a doctor to return to work as these illness are so contagious they can be 
spread to food.  

Big

5
THE Shigella

Salmonella
E. Coli
Norovirus
Hepatitis A
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Handwashing
Your hands are covered with bacteria and 

viruses!  While you cannot see or feel them, 
they are there.  Washing your hands thoroughly, 
and often, can greatly reduce the spread of 
bacteria.  Removing bacteria and viruses from 
your hands prevents them from getting into 
food and onto other surfaces where they can 
eventually lead to illness.  Good personal hygiene, 
which includes hand washing, is vital when 
preparing food.  In fact, it is required by law for 
you to wash your hands.  Did you know that a 
food establishment must have a hand sink designated solely for hand 
washing?  This sink should be supplied with both soap and paper towels 
in dispensers at all times and should never be blocked off or difficult to 
access.  Do not use a food preparation sink or utensil washing sink to 
wash your hands as this can be a source of cross-contamination.

 5  steps to properly washed  hands

Wet hands with warm water (at least 100°F) at the 
designated hand sink.

Apply liquid soap from a pump dispenser.  Do not 
use bar soap, because it can harbor harmful germs.

Rub hands together vigorously for 10-15 seconds.  
Pay attention to areas between your fingers, under 
your nails, and your wrists.  

Rinse hands thoroughly under warm, running 
water.

Dry your hands with paper towels or an air dryer.  
Use the paper towel to turn off the faucet. Do not 
use an apron or reusable towels to dry hands as this 
can be a source of cross-contamination. 

It is important to wash your hands frequently and whenever 
contamination may have occurred. You must wash your hands in the 
following instances:

After: 
•	 using the restroom

•	 eating, drinking, or 
smoking 

•	 sneezing or coughing

•	 handling chemicals or 
performing cleaning 
duties, including dish 
washing and touching 
wiping cloths

•	 taking out the trash

•	 touching your body, clothing, an animal, vermin, or any object

•	 any other activity that may contaminate hands 

Before: 
•	 starting work and when returning from a break

•	 putting on gloves or when changing gloves

•	 and after handling raw food

Notice we haven’t discussed hand 
sanitizer?  Hand sanitizer cannot be used 
as a replacement for handwashing.  Not all 
pathogens are killed with sanitizer.  Some 
bacteria on your hands can produce toxins, 
which are not affected by hand sanitizer 
and can still be transferred to food or food 
contact surfaces causing foodborne illness.
 

1

5

4

3

2 What about hand 
sanitizer?



Handwashing
If you have an injury such as a burn, cut, or open wound on your hand, 
wrist, or forearm, you must wear a bandage.  In addition, you must wear 
either gloves or some kind of clothing/protection to cover the bandage 
entirely.  This double barrier is required to keep the bacteria on your 
wound from spreading to food or surfaces.  If your wound becomes 
infected, it can contain disease-causing bacteria which can be spread to 
food and cause foodborne illness.  Notify your manager if your wound 
shows any of the following symptoms:  red and swollen, hot to the touch, 
draining fluids, or pus-filled.

Single-use, disposable gloves can be used to enhance food safety when 
placed on washed hands and changed at appropriate times.  If utensils, 
such as tongs, cannot be used to handle ready-to-eat foods, gloves should 
be used to limit bare hand contact with food.  

Wash hands  properly before using gloves

Follow these  guidelines  when  using gloves:
•	 Gloves are not a substitute for hand washing.  They must be used 

in conjunction with a proper hand washing regimen. 

•	 Properly wash your hands before you put on gloves.

•	 Gloves shall be used for only one task and must be discarded when 
damaged or soiled. Never re-use gloves.

•	 Gloves are required if you have artificial fingernails, or rings other 
than a plain band.  

•	 Gloves must be changed as often as you would wash your hands.
16



For bacteria to survive and grow, they need a food source such as 
protein or sugar, moisture, and the right temperature.  A food that 

can support the rapid growth of bacteria is known as a ‘potentially 
hazardous food’ (PHF).  Here are some examples: 

You may notice that most of these foods are either rich in protein or 
sugar which bacteria use as a fuel source. They also have a moisture 
content, so at the right temperature, bacteria will thrive.  Since you can’t 
take the food source or moisture away, the only way to prohibit bacteria 
growth is to control the temperature.   You can do this by either 		

  controlling the temperature or by controlling the time in which  	
  the food is at the suitable temperature.

Time and Temperature
Like yourself, bacteria do not like to be too cold or too hot.  Bacteria 
known to cause foodborne illness grow best at warm temperatures.  
These temperatures are known as the temperature danger zone, which 
is between 41°F and 135°F.  
When PHFs are held in the 
temperature danger zone, 
bacteria can multiply to levels 
which can cause foodborne 
illnesses in as little as four 
hours.  At temperatures of 41°F or below, bacteria will still grow, but not 
at a rapid rate that causes illness.  At temperatures of 135°F or above, the 
bacteria will either die or be too hot to grow.  So to keep the food safe, it 
must be kept out of the temperature danger zone. 

Storing food in a properly functioning refrigeration system is a great way 
to ensure it does not enter the temperature danger zone.  Remember, 
bacteria does not stop growing at cold temperatures, but rather their 

growth only slows down.  Be sure to utilize 
a system like labeling to ensure food is used 
no more than seven days after it was first 
thawed, opened, or prepared.  Also, be sure 
the refrigerator has a properly functioning 
thermometer to ensure food is held at 41°F or 
below.  If a refrigeration system is not available, 
ice can be used but requires frequent monitoring 

to ensure the level of ice is maintained completely surrounding the food 
container and is being replenished as it melts.  
Note: a thermometer reading of the refrigerator 
is not the most accurate way to tell if a food is 
at a safe temperature. The most accurate way to 
tell is by probing the actual food with a probe 
thermometer. 

Meat and meat products, 
like chicken, beef, pork, 

and lamb
Fish and shellfish Eggs, whether raw or 

cooked, or within a dish

Dairy products like milk, 
cream, custard, yogurt, 

and soft cheeses

Plants with protein such as 
cooked beans, rice, or 
soy products like tofu

Some cut fruits and 
vegetables, like melons 

and tomatoes

Raw sprouts such as 
 alfalfa or bean sprouts

Vegetables and potatoes 
once they are cooked

Raw garlic-in-oil

41°F 135°F

The goal is to reduce the amount of time PHFs are 
spent in the temperature danger zone and  Minimize 

the time spent preparing, cooling, and reheating PHFs.  

Never leave food out at  room temperature
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It is important to thaw food in approved ways to ensure the food does 
not enter into the temperature danger zone.  You should always assume 
that bacteria is present in or on PHFs.  For example, meat contains 
bacteria either from the animal’s digestive track or through processing.  
This bacteria can survive even in a frozen state.  

Use one of these approved thawing methods:  

•	 The safest way is to place the food in a refrigerator 
overnight.  Large items such as a turkey or roast may 
require several days, so planning ahead is necessary.

•	 Directly cook the frozen food.  For example, 
placing a frozen hamburger patty directly on the 
griddle will thaw it as part of the cooking process.

•	 Use a microwave on the defrost setting to 
thaw food.  This method must be followed by 
immediate cooking.  Also, be sure to rotate or stir 
the food throughout the process since microwaves 
do not heat evenly.

•	 Place the frozen food in the food preparation 
sink, completely submerged in water and let cool 
running water (70°F or below) flow over the 
food.  Be sure the water is cool as warm water 
will allow the surface of the food to enter into 
the temperature danger zone, allowing bacteria 
to grow.  Also, if the item is in a vacuum sealed 
package, remove the packaging before thawing process.

When a PHF is cooked, the harmful bacteria can be destroyed.  For 
animal products, certain cooking temperatures are required.  If these 

internal temperatures are not 
reached, the bacteria can survive 
and will be served along with the 
food, possibly causing foodborne 
illness.  

Sometimes, your menu will contain 
an undercooked or raw animal product.  You may serve this food as 
long as your customer is informed of the significantly increased risk 
of foodborne illness.  This is done by a written disclosure statement 
and written reminder statement.  The disclosure identifies the menu 
item, usually by an asterisk denoting a footnote that states the item is 
served raw or undercooked.  The reminder follows with the phrase: 
“Consuming raw or undercooked meats, poultry, 
seafood, shellfish, or eggs may increase your risk 
of foodborne illness, especially if you have certain 
medical conditions”.

Be sure to utilize your probe thermometer to check 
internal food temperatures when you are thawing, temperature-holding, 
cooking, or cooling PHF.  Ensure the temperature is taken at the thickest 
portion of the food product and that liquids are stirred prior, to gain an 
accurate temperature.  Always make sure the probe of the thermometer 
is washed, rinsed, and sanitized between uses, just like any other 
utensil.  This is especially important when measuring the temperature 
of a ready-to-eat food after measuring a raw meat product.  Your probe 
thermometer will require calibration to ensure it is accurate.  Your 
manager can show you how to properly calibrate your thermometer.  

One of the major causes of 
foodborne illness is improperly 
cooled foods because PHFs 
must enter the temperature 
danger zone when cooling.  
Foods must be rapidly cooled 
utilizing the two-step process 
to limit the time spent in the 
temperature danger zone.  

Time and Temperature

Never thaw frozen PHFs  on  the counter or in stagnant water

Step 1: 135°F to 70°F
in 2 hours or less

Step 2: 70°F to 41°F
in 4 hours or less 

2-Step Cooling Process

Total cooling time must
be 6 hours or less
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No matter which cooling method you use to rapidly cool your food, 
make sure to utilize your probe thermometer to take internal food 
temperatures to ensure you are meeting the temperature requirements.

Reheating food can also be a dangerous process because the food must 
enter the temperature danger zone.  Foods that will be hot-held must 
be rapidly and evenly reheated to ensure all portions reach a minimum 
internal temperature of 165°F.  

Never use a steam table or warmer drawer to heat up PHFs. These types 
of units will take too long as you only have two hours to reach proper 
temperature.  

You can utilize some of these methods to achieve proper rapid cooling:
• Using an ice bath with frequent stirring
• Pouring foods into shallow metal pans and placing in a walk-in   
   cooler
• Using chill sticks or ice paddles
• Using a blast chiller or tumbler
• Portioning into smaller pieces

FOOD  TO BE SERVED
IMMEDIATELY 

All reheated food must be reheated in
 2 hours or less

Reheat to any 
temperature

Food that will be 
hot-held Reheat  to 165°F

Steam tables and warmers should 
only be used to hold PHFs hot, at or 

above 135°F

Time and Temperature

Remember  to  keep  PHFs  at:

41̊ F
or

below

cold  foo d

135˚F
or 

above

hot food
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Cleaning and Sanitizing
Keeping the food facility, equipment, and utensils clean and 

sanitized 	 is important in food safety.  Disease-causing bacteria 
and viruses can survive on surfaces that have not been properly 
cleaned and sanitized.  All utensils used in the 
food facility including plates, cups, cutlery, 
counters, and cutting boards must be properly 
washed and sanitized.  Washing is the act of 
physically removing food and debris, while 
sanitizing is the act of killing any pathogens 
which may remain.  Food facilities can accomplish this manually using 
a 3-compartment sink, or automatically in a commercial dish-washing 
machine.

SCRAPE or pre-rinse items to remove large food particles.

WASH using a soap or detergent in warm water (minimum 100°F) 
in the first sink compartment to remove all food and debris 
including grease and grime.  

RINSE items in clean water in the second 
compartment to completely remove the 
soap or detergent residue.

 SANITIZE by completely submerging the item in a solution of 
 water and sanitizer in the third compartment.  Any of the 
 following solutions are effective to kill pathogens:

• Chlorine (bleach) at 100 ppm for 30 seconds

• Quaternary ammonium at 200 ppm for 60 seconds

• Iodine at 25 ppm for 60 seconds

•	 Hot water immersion at 171°F for 30 seconds may also be used 
instead of chemical sanitizers

AIR DRY the items on the clean drain board of the 3-compartment 
sink.  Never towel or paper towel dry the item as you may 
contaminate it.

Commercial dish-washing machines are 
professionally installed equipment that 
wash and sanitize dishes automatically. 
They must be monitored and serviced to 
ensure they are working properly. Dish 
washing machines must be maintained 
according to the manufacturer’s 
instructions.  They use chlorine or hot 
water to sanitize utensils.

•	 If chlorine is used to sanitize, it must spray utensils with a 
   concentration of 50 ppm during the final rinse. 

•	 If hot water is used to sanitize, a minimum of 160°F hot water 
   must reach the surface of the plate or utensil.  This means the 
   temperature gauge on the front of the machine will read much 
   higher than 160°F.  A temperature-sensing decal or a 
   thermometer designed to test hot water in dish machines   
	 is required to verify utensils are being properly sanitized.

There  are  5 steps to properly wash dishes and 
utensils using a 3-compartment sink

1

2

3

4

5

Have  you checked  the sanitizer today?
Always remember to check the sanitizer concentration after you 

have mixed the chemical in water.  You do this by using a test strip 
specific to the type of chemical you are using.

Cleaning and sanitizing using an automatic 
dish washing machine
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Cleaning and Sanitizing
Once the cycle is complete, allow the items to air dry.  Don’t forget 
to check the sanitizer concentration just as you would when manually 
cleaning and sanitizing.

Cleaning and sanitizing reduces food 
hazards and cross-contamination.  All 
food contact surfaces must be cleaned and 
sanitized often.  

Dishes and utensils aren’t 
the only things that need to 
be cleaned.  Floors, walls, 
ceilings, equipment, counters, 
and shelving all need to be 
kept clean too.  Food contact 
surfaces like counter tops and 
some equipment that need 
to be cleaned but are too 
large to wash in a standard 

3-compartment sink or automatic dish-washing machine must be cleaned 
and sanitized in place.  

Always refer to the equipment’s manufacturer instructions for specifics 
and:

•	 Turn off and unplug the equipment.

•	 Remove any small parts that can be cleaned in the 
3-compartment sink.

•	 Using a bucket with warm (100°F minimum) soapy water, 
thoroughly wash down all parts of the equipment.  You may need 
to use a brush or cloth to reach all parts.

•	 Rinse the soap off of the equipment 
using a second clean cloth and clear 
water.  If your facility is set up with 
an approved hose and floor drains, 
you can use that instead.

•	 Use a spray bottle of sanitizing 
solution to saturate the surface and 
all parts of the equipment. 

•	 Let the equipment air dry and then reassemble.

As a food handler you will probably 
use wiping cloths to clean, wipe 
down counters, tables, or food prep 
surfaces.  After a cloth has been 
used, it must be stored in a bucket 
with sanitizer solution or properly 

laundered.  The type and concentration of sanitizer should be the same 
as for manual sanitization. Be sure to change the sanitizer solution often 
to ensure the proper concentration is 
maintained to keep pathogens from 
growing.

Specific Examples of when food contact surfaces would 
need to be cleaned and sanitized:

•	 When switching between food types such as raw chicken to raw 
   beef, or raw meat to food that is ready-to-eat.

•	 Every 4 hours after the utensil or surface comes in contact with 
   PHFs.

•	 Any other time utensils may be contaminated, such as being 
   dropped on the floor or contacting an unclean surface.

•	 Whenever a utensil has been used or comes in contact with 
   customers, even if the plate, glass, or utensil was not used by the 
   customer.

Have you checked the 
sanitizer today?
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Food Allergens
Approximately 15 million Americans have a food allergy and the 

number keeps growing.  A food allergy is caused when the body’s 
immune system mistakenly thinks that a certain food, or substance 
within a food, is a threat to your body and triggers a protective response 
known as an allergic reaction.  This can affect certain people even when 
the food could be safe for most other people.  Reactions can range 
from mild to severe and potentially life-threatening.  One of the more 
serious reactions is called anaphylaxis.  This can cause a person to stop 
breathing.

The eight most common food allergens, responsible for 90% of all 
documented allergic reactions, are: 

As a food handler, it is important for you to take customer inquiries 
or statements regarding food allergies seriously.  The severity of the 
allergy could mean the 
difference between life 
and death. If you are 
unsure about how the 
food is prepared or 
what is in a particular 
menu item, ask the cook.  
Do not just assume a 
food does not contain 
a certain ingredient. 
If you are uncertain, 
refer customers to your 
manager. The manager of a food facility must be knowledgeable of the 
eight major food allergens and the symptoms they may cause.  You must 
also learn about allergens as it pertains to your job duties.

It is extremely important to prevent cross-contact when dealing with 
a food allergy.  Cross-contact is when one food comes in contact with 
another food or equipment that contains the allergen.  Even the smallest 
amount of the allergen can cause a reaction in people with food allergies.  

Cross-contact is not the same as cross-
contamination.  For instance, if a customer 
orders a salad and is allergic to pine nuts, 
you cannot just remove the pine nuts from 
the salad.  The salad has been compromised 
due to cross-contact.  Another example, 
is using the same spatula to handle a 
cheeseburger and then hamburger to serve 
to a customer allergic to milk.   Your facility 
might have a preparation area designated as 
allergen-free where storage and preparation 

of allergen-free meals is done.  Inform the customer if you are unable to 
guarantee the food to be allergen-free.

Some people may not know they are allergic to a food. Be able to identify 
if a customer is experiencing an allergic reaction as symptoms may 
escalate quickly. Let your manager know and call 911.

Common symptoms  of  an allergic  reaction can include:
•	 Hives
•	 Coughing or wheezing
•	 Rash or flushed skin
•	 Dizziness and/or               

lightheadedness
•	 Tingly or itchy sensation in 

the mouth

•	 Loss of  consciousness
•	 Face, tongue, or lip swelling
•	 Difficulty breathing
•	 Vomiting and/or diarrhea
•	 Swelling of  the throat and vocal 

chords
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Waste and Pest Control

Pests can spread illness to people by contaminating food and surfaces 
with the pathogens they carry in and on their bodies. Pests common 

to food establishments include rodents (mice and rats), cockroaches, and 
flying insects (flies).

Common signs of pests 
• Brown capsule egg cases or strong oily odor 

→  cockroach infestation
• Black pepper-like droppings 

→  cockroach infestation
• Black pellets or droppings, signs of gnawing 

→  rat or mouse infestation
• Black rub marks along the wall 

→  oil and filth from a rodent’s body

Pests only need a source of food and water and somewhere to hide 
to cause an infestation. The best way to keep pests out of your food 
establishment is making sure they cannot get in.  Eliminate their food 
source by taking out the garbage often and maintaining a clean facility. 

 TO PREVENT RODENT AND INSECTS FROM 
ENTERING, YOU SHOULD: 

•	 Have good seals and weather stripping around doors.  Keep 		
	 windows and doors closed.

•	 Fix plumbing leaks to keep water from puddling on the floor and    	
	 remove any leftover mop water.

•	 Do not leave food debris on the floor; keep stored food in a 		
	 container with a tight-fitting lid. 

•	 Seal any cracks, crevices, or holes in the floors, walls, or ceiling.

•	 Keep floors, walls, and equipment clean.  Remove unused 
   equipment and excessive clutter so pests can’t hide.

•	 Inspect food during deliveries for the presence of pests, and 		
	 dispose of cardboard properly.

•	 Always use plastic liners in trash cans and tie the bag closed 
   before putting in dumpster.

•	 Keep the dumpster area clean and tidy.  

•	 Keep dumpster lids closed.  Have dumpster replaced if damaged 
   or leaking.

•	 Obtain routine professional pest control services.  

•	 Immediately clean up droppings and report signs of pests to your 
   manager.

•	 Keep air curtains clean and in good repair.

Many of the bug sprays that you find in stores are not only toxic to the 
insect or rodent, but also to you and your customers.  Check the label to 
ensure it is safe to use around food or contact a professional pest control 
service to apply pesticide in a safe manner.
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	 ► No hot or cold running water
	 ► Plumbing back-up
	 ► Cockroach, rodent, or fly infestation
	 ► No electricity
	 ► Insufficient refrigeration
	 ► No sanitizer available

	 ► Any condition that poses an imminent 		
	              health hazard to the public

Facility Closure
There are times that a food facility is required to discontinue 

operation and close for the safety of the public.  These include, but 
are not limited to:

S A M P L E

If you notice any of these conditions, inform your manager immediately, 
so the facility can close until these conditions are corrected.
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Corona
2275 Main St, Suite 204 
Corona, CA  92882 
(951) 273-9140

Riverside - Main Office
4065 County Circle Dr, Suite 104 
Riverside, CA 92503 
(951) 358-5172

Riverside - Downtown
3880 Lemon St, Suite 200 
Riverside, CA 92501 
(951) 955-8980

Murrieta
30135 Technology Dr. Suite 250, 
Murrieta, CA 92563
(951) 461-0284

Hemet 
800 S. Sanderson Ave, Suite 200 
Hemet, CA 92545 
(951) 766-2824

Palm Springs
554 S. Paseo Dorotea 
Palm Springs, CA 92264 
(760) 320-1048

Indio
47-950 Arabia St, Suite A 
Indio, CA 92201 
(760) 863-8287

Blythe
260 N. Broadway 
Blythe, CA 92225 
Self-Service Kiosk Only
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www.rivcoeh.org
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