
/ .iP:Q S~. 
/'" ~ ( ~ 

~ uw~ 

County Project Specific Preliminary Water Quality 

Management Plan 
Project Title: 

Development No: 

TRACT MAP NO. 38163 (Keller Crossing) 
SP 380 

Design Review/Case No: 
BMPi (Latitude, Longitude): 33°37'47.0496" N, 117°05'47.0544" W 

[gl Preliminary 
□ Final 

Original Date Prepared: July 2021 

Approval Date: May 4, 2022 

Revision Date(s): August 2024, January 2026 

Revision Date(s): 

JN. 450.907 (24.000112.2259) 

Based on 2018 WQMP, prepared for Compliance with 

Contact Information 
Prepared for: D. R. Horton Southern 
California 
2280 Wardlow Circle, Suite 100 
Corona, CA 92878 

Prepared by: RTM Engineering 
Consultants 
357 N. Sheridan Street, Suite 117 
Corona, CA 92880 
Ph: (951) 279-1800 

Regional Board Order No. R9-2013-0001 as amended by Order No. R9-2015-0001 and Order No. R9-

2015-0100 



A Brief Introduction 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

The Regional Municipal Separate Stormwater Sewer System (MS4) Permit1 requires that a Project-Specific 
WQMP be prepared for all development projects within the Santa Margarita Region (SMR) that meet the 
'Priority Development Project' categories and thresholds listed in the SMR Water Quality Management 
Plan (WQMP). This Project-Specific WQMP Template for Development Projects in the Santa Margarita 
Region has been prepared to help document compliance and prepare a WQMP submittal. Below is a 
flowchart for the layout of this Template that will provide the steps required to document compliance. 

Section A 
• Project and Site Information 
• Identification of LID and 

Hydromodification 
requirements, if any 

Section F 
• Document Alternative 

Compliance Measures 

SectionG 
• Implement Trash Capture BMPs 

Appendices 
• Placeholders for supporting 

material 

Section B 
• Optimize Site Utilization (LID 

Principles} 

Section E 
• Technical Feasibility 
• Implement Hydromodification 

BMPs 

Section H 
• Specify Source Control BMPs 

Section K 
• Acronyms, Abbreviations, and 

Definitions 

Section C 
• Delineate Drainage 

Management Areas (DMAs) 

Section D 
• Technical Feasibility 
• Implement LID BMPs 

Section I 
• Cordinate Submittal w/Other 

Site Plans 

SectionJ 
• Operation, Maintenance, and 

Funding 

1 Order No. R9-2013-0001 as amended by Order Nos. R9-2015-0001 and R9-2015-0100, NPDES No. CAS0109266, National Pollutant Discharge 
Elimination System (NPDES) Permit and Waste Discharge Requirements for Discharges from the MS4s Draining the Watersheds within the San 
Diego Region, California Regional Water Quality Control Board, May 8, 2013. 
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OWNER'S CERTIFICATION 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

This Project-Specific WQMP has been prepared for D.R. Horton Southern California by RTM (K&A Engineering), Inc. 
for the Keller Crossing Development - Tract 38163 project. 

This WQMP is intended to comply with the requirements of Riverside County for County Ordinance No. 754 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 Best Management Practices 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 Riverside County Water Quality Ordinance (No. 
754). 

"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 Best 
Management Practices in this plan meet the requirements of Regional Water Quality Control Board Order No. R9-
2013-0001 as amended by Order Nos. R9-2015-0001 and R9-2015-0100." 

Preparer's Signature Date 

SENIOR PROJECT MANAGER 
Preparer's Printed Name Preparer's Title/Position 

Preparer's Licensure: 

RCE 60xxx (Exp. 12/31/2024) 
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Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Section A: Project and Site Information 

Use the table below to compile and summarize basic site information that will be important for completing 

subsequent steps. Subsections A.1 through A.4 provide additional detail on documentation of additional 

project and site information. The Regional MS4 Permit has effectively removed the ability for a project to 

be grandfathered from WQMP requirements. Even if a project were able to meet all the requirements 

stated in Section 1.2 of the WQMP, the 2014 WQMP requirements would apply. 

PROJECT INFORMATION 

Type of PDP: 

Type of Project: 
Planning Case Number: 

Rough Grade Permit No.: 

New Development 

Residential 
SP 380 

Development Name: Keller Crossing Development - Tract 38163 

PROJECT LOCATION 

Latitude & Longitude (DMS): 33°37'47.0496" N, 117°05'47.0544" W 

Project Watershed and Sub-Watershed: 

24-Hour 85th Percentile Storm Depth (inches): 

Santa Margarita River, Warm Springs Creek 

0.57 

Is project subject to Hydromodification requirements? 

APN(s): 

[8J Y D N (Select based on Section A.3) 

476-010-056 

Map Book and Page No.: 

PROJECT CHARACTERISTICS 

Proposed or Potential Land Use(s) 

Proposed or Potential SIC Code(s) 

Existing Impervious Area of Project Footprint (SF) 

Book 64, Page 28 

Total area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 

Total Project Area (ac) 

Does the project consist of offsite road improvements? 

Does the project propose to construct unpaved roads? 

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

Has preparation of Project-Specific WQMP included coordination with other site plans? 
EXISTING SITE CHARACTERISTICS 

Residential 

N/A 
8,337,384 sf 

685,199 sf 

191.4 Ac gross, 120 Ac 
net 
[8J y 

Dv 
Dv 
Dv 

Is the project located within any Multi-Species Habitat Conservation 

Criteria Cell?) 

Plan area (MSHCP [8J Y O N 

Group U, Cell 5067 

Is a Geotechnical Report attached? [8JY ON 

If no Geotech. Report, list the Natural Resources Conservation Service (NRCS) soils type(s) Soil Types B, C & D 

present on the site (A, B, C and/or D) 

Provide a brief description of the project: 

The Keller Crossing Development project consists of approximately 191.4 acres and proposes land uses that 
include single family residential, high density residential, park and open space areas. 
Topographic conditions on most of the Keller Crossing Development site consist of gentle rolling hills with a 
sloped rise in elevation from existing Keller Road to the northern edge boundary. The site is currently 
bounded by Pourroy Road to the west, Winchester Highway (HWY-79) to the east, and Keller Road to the 
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Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

south. The northerly boundary ofthe project adjoins areas that have been designated as Conservation 
Habitat which will remain undeveloped. 

The Keller Crossing Development - Tract 38163 is under the jurisdiction of Riverside County Flood Control & 
Water Conversation District (RCFC&WCD) and Riverside County Transportation District. The project runoff 
ultimately discharges into the Santa Margarita River in Temecula and has been determined, under the 
Regional MS4 Permit to be within the Santa Margarita Watershed Management Area of Riverside County. 
Therefore, RCFC&WCD is the Principal Permittee of the Santa Margarita MS4 Permit. 

There are three distinct drainage areas in this project. They have been labeled as Areas C, F and G. 

Area C: Drainage Area C (on-site), Subareas C-15 through C-35 consists of OMA Area C Residential {91.8 
acre), including subarea C-26 Water Quality/Detention Basin C (5.3 acre) . These DMAs will drain into Water 
Quality/Detention Basin C prior exiting the project boundary and combine with Drainage Area C (off-site) 
subareas C-1 thru C-12 (209.1 acre) into proposed Debris/Detention Basin C (off-site) then outleting into the 
existing natural stream to the south side of the project. 

Area F: Drainage Subareas DMAs F-5 thru F-8 consist of approximately 16.4 acre for detach residential will 
drain into proposed Water Quality Basin E (Area E-2 = 0.7 acre). The Water Quality Basin E will intercept the 
water quality volume from OMA Area F (subareas F-4 thru F-8) and outlet into an existing Winchester 
Highway culvert. The basin overflow will drain into the proposed Detention Basin F (Area F-4 = 2.9 acre). and 
subareas F-1 thru F-3 {38.5 acre) are offsite natural areas will drain into Detention Basin F prior exiting the 
project and combine with offsite street areas downstream F-9 (1.7 acre) into existing Winchester Highway 
culvert. 

Area G: The proposed OMA Area G (subarea G-1) consists of approximately 5.5 acre for multifamily will 
drain into Water Quality/Detention Basin G prior exiting the project site and combine with the remaining 
subarea G-2 of 1.7 acre street area downstream offsite into the existing Winchester Highway culvert. 

Keller Crossing Development Drainage Plan addresses proper drainage and water quality mitigation for the 
proposed development and to be consistent with Riverside County Flood Control and Water Conservation 
District (RCFC&WCD) and Riverside County Transportation Department specific requirements. The existing 
pre-developed condition and post-developed condition of the project are analyzed to ensure minimal impact 
into adjoining communities and existing downstream storm drain infrastructures. Water quality mitigation 
has also been implemented to integrate with the overall drainage design of the entire project with the 
application of water quality basins and treatment structures - as the project has been designated to comply 
with Santa Margarita MS4 Permit and its specific requirements. 

Run-on from the site will be conveyed to the proposed Biofiltration basins via storm drain system. The run­
on will be treated within the Biofiltration basins prior to being released into the existing Caltrans culverts per 
storm drain plan as shown on as built drawing . 

The project is located at Latitude & Longitude 33°37'47.0496" N, 117°05'47.0544" W 

Access 

Access for construction activities will be located at entrance from Keller Road from the south and Winchester 
Road from the east side of the project side. 
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Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Paver and dirt roads are considered pervious for determining WQMP applicability. 

A.1 Maps and Site Plans 

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

• Vicinity and location maps • Source Control BMPs 

• Parcel Boundary and Project Footprint • Site Design BMPs 

• Existing and Proposed Topography • Buildings, Roof Lines, Downspouts 

• Drainage Management Areas (DMAs) • Impervious Surfaces 

• Proposed Structural Best Management • Pervious Surfaces (i.e. Landscaping) 
Practices (BMPs) • Standard Labeling 

• Drainage Paths • Cross Section and Outlet details 

• Drainage infrastructure, inlets, overflows 

Use your discretion on whether or not you may need to create multiple sheets or can appropriately 
accommodate these features on one or two sheets. Keep in mind that the Copermittee plan reviewer 
must be able to easily analyze your Project utilizing this template and its associated site plans and maps. 
Complete the checklists in Appendix 1 to verify that all exhibits and components are included. 

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. This map should identify the path of the stormwater discharged from the site all 
the way to the outlet of the Santa Margarita River to the Pacific Ocean. Use the most recent 303(d) list 
available from the State Water Resources Control Board Website. 
(fi ttp:l/www.waterboards.ca.gov/sandiego/water issues/programs/basin plan/) 

Table A-1 Identification of Receiving Waters 

Receiving Waters 
USEPA Approved 303(d) List Designated Proximity to RARE 
Impairments Beneficial Uses Beneficial Use 

Warm Spring Creek 
Chlorpyrifos, Indicator Bacteria, Iron, 

N/A None 
Manganese, Nitrogen, Phosphorus. 

Murietta Creek 
Indicator Bacteria, Iron, Manganese, MUN, AGR, IND, PROC, GWR, RECl, 

None 
Phosphorus, Toxicity, Nitrogen REC2, WARM, WILD, SPWN 

Santa Margarita Iron, Manganese, Nitrogen, Phosphorus, MUN, AGR, IND, RECl, REC2, WARM, 
18 miles 

River (Upper) Toxicity COLD, WILD, RARE 

Santa Margarita Chlorpyrifos, Indicator Bacteria, Nitrogen, MUN, AGR, IND, RECl, REC2, WARM, 
18 miles 

River (Lower) Phosphorus, Toxicity COLD, WILD, RARE 
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A.3 Drainage System Susceptibility to Hydromodification 
Using Table A-2 below, list in order of the point of discharge at the project site down to the Santa Margarita River2, 

each drainage system or receiving water that the project site is tributary to. Continue to fill each row with the 
material of the drainage system, and any exemption (if applicable). Based on the results, summarize the applicable 
hydromodification performance standards that will be documented in Section E. Exempted categories of receiving 
waters include: 

• Existing storm drains that discharge directly to water storage reservoirs, lakes, or enclosed embayments, 
or 

• Conveyance channels whose bed and bank are concrete lined all the way from the point of discharge to 
water storage reservoirs, lakes, enclosed embayments, or the Pacific Ocean. 

• Other water bodies identified in an approved WMAA (See Exhibit G to the WQMP) 

Include a map exhibiting each drainage system and the associated susceptibility in Appendix 1. 

Table A-2 Identification of Susceptibility to Hydromodification 

Drainage System Drainage System Material Hydromodification Exemption 
Hydromodification 

Exempt 

DY [gl N 
Warm Spring Creek 

Natural Channel, Not Engineered and 
Potential Susceptible 

Engineered, open channel 

[gl y □ N 
Murrieta Creek River and Stream Not Susceptible 

[gl y □ N 
Santa Margarita River 

River and Stream Not Susceptible 
(Upper) 

[gl y □ N 
Santa Margarita River 

River and Stream Not Susceptible 
(Lower) 

Summary of Performance Standards 

D Hydromodification Exempt - Select if "Y" is selected in the Hydromodification Exempt column above, project is 
exempt from hydromodification requirements. 

[8J Not Exempt-Select if "N" is selected in any row of the Hydromodification Exempt column above. Project is 
subject to hydrologic control requirements and may be subject to sediment supply requirements. 

2 Refer to Exhibit G of the WQMP for a map of exempt and potentially exempt areas. These maps are from the 
Draft SMR WMAA as of January 5, 2018 and will be replaced upon acceptance of the SMR WMAA. 
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Water Quality Management Plan (WQMP) 
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A.4 Additional Permits/ Approvals required for the Project: 
Table A-3 Other Applicable Permits 

Agency Permit Required 

State Department of Fish and Game, 1602 Streambed Alteration Agreement Dv [8J N 

State Water Resources Control Board, Clean Water Act Section 401 Water Quality Certification Dv [8J N 

US Army Corps of Engineers, Clean Water Act Section 404 Permit Dv [8J N 

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion Dv [8J N 

Statewide Construction General Permit Coverage [8J y 0N 
Statewide Industrial General Permit Coverage Dv [8J N 

Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP) Dv [8J N 

Other (please list in the space below as required) [8J y □ N 
Grading Permit, Building Permit 

If yes is answered to any of the questions above, the Copermittee may require proof of approval/coverage 
from those agencies as applicable including documentation of any associated requirements that may 
affect this Project-Specific WQMP. 

All applicable permits will be included in the Final WQMP. 
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Section B: Optimize Site Utilization {LID Principles) 

Review of the information collected in Section 'A' will aid in identifying the principal constraints on site 
design and selection of LID BMPs as well as opportunities to reduce imperviousness and incorporate LID 
Principles into the site and landscape design. For example, constraints might include impermeable soils, 
high groundwater, groundwater pollution or contaminated soils, steep slopes, geotechnical instability, 
high-intensity land use, heavy pedestrian or vehicular traffic, utility locations or safety concerns. 
Opportunities might include existing natural areas, low areas, oddly configured or otherwise unbuildable 
parcels, easements and landscape amenities including open space and buffers (which can double as 
locations for LID Bioretention BMPs), and differences in elevation (which can provide hydraulic head). 
Prepare a brief narrative for each of the site optimization strategies described below. This narrative will 
help you as you proceed with your Low Impact Development (LID) design and explain your design 
decisions to others. 

Apply the following LID Principles to the layout of the PDP to the extent they are applicable and feasible. 
Putting thought upfront about how best to organize the various elements of a site can help to significantly 
reduce the PDP's potential impact on the environment and reduce the number and size of Structural LID 
BMPs that must be implemented. Integrate opportunities to accommodate the following LID Principles 
within the preliminary PDP site layout to maximize implementation of LID Principles. 

Site Optimization 

Complete checklist below to determine applicable Site Design BMPs for your site. 
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Project- Specific WQMP Site Design BMP Checklist 

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

SITE DESIGN REQUIREMENTS 

Answer the following questions below by indicating "Yes," "No," or "N/A" (Not Applicable). Justify all "No" and "N/A" 
answers by inserting a narrative at the end of the section. The narrative should include identification and justification of 
any constraints that would prevent the use of those categories of LID BMPs. Upon identifying Site Design BMP 
opportunities, include these on your WQMP Site plan in Appendix 1. 

[8l Yes O No ON/A 

Did you identify and preserve existing drainage patterns? 

Integrating existing drainage patterns into the site plan helps to maintain the time of 
concentration and infiltration rates of runoff, decreasing peak flows, and may also help 
preserve the contribution of Critical Coarse Sediment (i.e., Bed Sediment Supply) from the PDP 
to the Receiving Water. Preserve existing drainage patterns by: 

• Minimizing unnecessary site grading that would eliminate small depressions, where 
appropriate add additional "micro" storage throughout the site landscaping. 

• Where possible conform the PDP site layout along natural landforms, avoid excessive 
grading and disturbance of vegetation and soils, preserve or replicate the sites 
natural drainage features and patterns. 

• Set back PDP improvements from creeks, wetlands, riparian habitats and any other 
natural water bodies. 

• Use existing and proposed site drainage patterns as a natural design element, rather 
than using expensive impervious conveyance systems. Use depressed landscaped 
areas, vegetated buffers, and bioretention areas as amenities and focal points within 
the site and landscape design. 

Discuss how this was included or provide a discussion/justification for "No" or "N/A" answer. 
The grading and drainage design of Keller Crossing project has been developed to maintain the natural 
discharge patterns as much as practical. 
The developed site will consist of landscape front and back yards at all SFR lots, landscape area in the 
recreational center area, vegetated parkway strips and parks. 

[gl Yes □ No □ N/A 

Did you identify and protect existing vegetation? 

Identify any areas containing dense native vegetation or well-established trees, and try to 
avoid disturbing these areas. Soils with thick, undisturbed vegetation have a much higher 
capacity to store and infiltrate runoff than do disturbed soils. Reestablishment of a mature 
vegetative community may take decades. Sensitive areas, such as streams and floodplains 
should also be avoided. 

• Define the development envelope and protected areas, identifying areas that are 
most suitable for development and areas that should be left undisturbed. 

• Establish setbacks and buffer zones surrounding sensitive areas. 
• Preserve significant trees and other natural vegetation where possible. 
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Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Project- Specific WQMP Site Design BMP Checklist 
Discuss how this was included or provide a discussion/justification for "No" or "N/A" answer. 
Presently, dense vegetation or areas of well-established trees do not exist. The project area is plowed in rows 
and lies fallow with no vegetation. See Aerial below:. 

[8J Yes O No ON/A 

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

Did you identify and preserve natural infiltration capacity? 

A key component of LID is taking advantage of a site's natural infiltration and storage capacity. 
A site survey and geotechnical investigation can help define areas with high potential for 
infiltration and surface storage. 

• Identify opportunities to locate LID Principles and Structural BMPs in highly pervious 
areas. Doing so will maximize infiltration and limit the amount of runoff generated. 

• Concentrate development on portions of the site with less permeable soils, and 
preserve areas that can promote infiltration. 

Discuss how this was included or provide a discussion/justification for "No" or "N/A" answer. 
Over 50% of the project site will be set aside for use as open space, landscaping, park and Bio-filtration Basin 
BMPs. Some landscape areas will be depressed 3" to serve as self-retaining areas but the entire site will rely 
on Bio-filtration/Detention Basin for removal of the pollutants of concern. 
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[8l Yes O No ON/A 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Project- Specific WQMP Site Design BMP Checklist 
Did you minimize impervious area? 
Look for opportunities to limit impervious cover through identification of the smallest possible 
land area that can be practically impacted or disturbed during site development. 

• Limit overall coverage of paving and roofs. This can be accomplished by designing 
compact, taller structures, narrower and shorter streets and sidewalks, clustering 
buildings and sharing driveways, smaller parking lots (fewer stalls, smaller stalls, and 
more efficient lanes), and indoor or underground parking. 

• Inventory planned impervious areas on your preliminary site plan. Identify where 
permeable pavements, or other permeable materials, such as crushed aggregate, turf 
block, permeable modular blocks, pervious concrete or pervious asphalt could be 
substituted for impervious concrete or asphalt paving. This will help reduce the 
amount of Runoff that may need to be addressed through Structural BMPs. 

• Examine site layout and circulation patterns and identify areas where landscaping can 
be substituted for pavement, such as for overflow parking. 

• Consider green roofs. Green roofs are roofing systems that provide a layer of 
soil/vegetative cover over a waterproofing membrane. A green roof mimics pre­
development conditions by filtering, absorbing, and evapotranspiring precipitation to 
help manage the effects of an otherwise impervious rooftop. 

Discuss how this was included or provide a discussion/justification for "No" or "N/A" answer. 
The grading and drainage design of Keller Crossing has been developed to maintain the natural discharge 
patterns as much as practical. The proposed drainage plan will provide for construction of 
Biofiltration/Detention Basin as structural BMPs. 

[8l Yes O No ON/A 

Did you identify and disperse runoff to adjacent pervious areas or small collection areas? 
Look for opportunities to direct runoff from impervious areas to adjacent landscaping, other 
pervious areas, or small collection areas where such runoff may be retained. This is sometimes 
referred to as reducing Directly Connected Impervious Areas. 

• Direct roof runoff into landscaped areas such as medians, parking islands, planter 
boxes, etc., and/or areas of pervious paving. Instead of having landscaped areas 
raised above the surrounding impervious areas, design them as depressed areas that 
can receive Runoff from adjacent impervious pavement. For example, a lawn or 
garden depressed 3"-4" below surrounding walkways or driveways provides a simple 
but quite functional landscape design element. 

• Detain and retain runoff throughout the site. On flatter sites, smaller Structural BMPs 
may be interspersed in landscaped areas among the buildings and paving. 

• On hillside sites, drainage from upper areas may be collected in conventional catch 
basins and piped to landscaped areas and LID BMPs and/or Hydrologic Control BMPs 
in lower areas. Low retaining walls may also be used to create terraces that can 
accommodate LID BMPs. Wherever possible, direct drainage from landscaped slopes 
offsite and not to impervious surfaces like parking lots. 

• Reduce curb maintenance and provide for allowances for curb cuts. 
• Design landscaped areas or other pervious areas to receive and infiltrate runoff from 

nearby impervious areas. 

• Use Tree Wells to intercept, infiltrate, and evapotranspire precipitation and runoff 
before it reaches structural BMPs. Tree wells can be used to limit the size of Drainage 
Management Areas that must be treated by structural BMPs. Guidelines for Tree 
Wells are included in the Tree Well Fact Sheet in the LID BMP Design Handbook. 
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Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Project- Specific WQMP Site Design BMP Checklist 
Discuss how this was included or provide a discussion/justification for "No" or " N/A" answer. 
The grading and drainage design of Keller Crossing has been developed to maintain the natural discharge 
patterns as much as practical. The proposed drainage plan will provide for construction of 
Biofiltration/Detention basin as the primary structural BMP. 

In the developed condition, runoff from impervious areas will be routed though pervious landscaping as best 
possible; 1. Runoff from rooftops will be routed to downspouts which outlet to landscaping as opposed to 
outletting directly onto paved areas. 2. Landscaped parkways will be used along some portions of sidewalk to 
maximize pervious area on the site. 3. Landscaped area within the residential layout will be used to 
disconnect paved areas as best possible. 

Did you utilize native or drought tolerant species in site landscaping? 

[8J Yes D No D N/A Wherever possible, use native or drought tolerant species within site landscaping instead of 
alternatives. These plants are uniquely suited to local soils and climate and can reduce the 
overall demands for potable water use associated with irrigation. 

Discuss how this was included or provide a discussion/justification for "No" or " N/A" answer. 
The proposed landscape will be used native or drought tolerant species as much as practical. 

□ Yes [8J No □ N/A 

Did implement harvest and use of runoff? 

Under the Regional MS4 Permit, Harvest and Use BMPs must be employed to reduce runoff on 
any site where they are applicable and feasible. However, Harvest and Use BMPs are effective 
for retention of stormwater runoff only when there is adequate demand for non-potable water 
during the wet season. If demand for non-potable water is not sufficiently large, the actual 
retention of stormwater runoff will be diminished during larger storms or during back-to-back 
storms. 

For the purposes of planning level Harvest and Use BMP feasibility screening, Harvest and Use 
is only considered to be a feasible if the total average wet season demand for non-potable water 
is sufficiently large to use the entire DCV within 72 hours. If the average wet season demand for 
non-potable water is not sufficiently large to use the entire DCV within 72 hours, then Harvest 
and Use is not considered to be feasible and need not be considered further. 

The general feasibility and applicability of Harvest and Use BMPs should consider: 

• Any downstream impacts related to water rights that could arise from capturing 
stormwater {not common). 

• Conflicts with recycled water used - where the project is conditioned to use recycled 
water for irrigation, this should be given priority over stormwater capture as it is a 
year-round supply of water. 

• Code Compliance - If a particular use of captured stormwater, and/or available 
methods for storage of captured stormwater would be contrary to building codes in 
effect at the time of approval of the preliminary Project-Specific WQM P, then an 
evaluation of harvesting and use for that use would not be required. 

• Wet season demand - the applicant shall demonstrate, to the acceptance of the 
County of Riverside, that there is adequate demand for harvested water during the 
wet season to drain the system in a reasonable amount of time. 

Discuss how this was included or provide a discussion/justification for "No" or "N/A" answer. 

The proposed project would not feasible to Harvest and Use for non-potable water within the project. 

18 



[8J Yes O No ON/A 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Project- Specific WQMP Site Design BMP Checklist 
Did you keep the runoff from sediment producing pervious area hydrologically separate from 
developed areas that require treatment? 

Pervious area that qualify as self-treating areas or off-site open space should be kept separate 
from drainage to structural BMPs whenever possible. This helps limit the required size of 
structural BMPs, helps avoid impacts to sediment supply, and helps reduce clogging risk to 
BMPs. 

Discuss how this was included or provide a discussion/justification for "No" or "N/A" answer. 
The grading and drainage design of Keller Crossing Develpment has been developed to maintain the natural 
discharge patterns as much as practical. More than half of the project areas will be maintained as natural to 
include the existing natural streams. 
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Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Section C: Delineate Drainage Management Areas (DMAs) & 
Green Streets 

This section provides streamlined guidance and documentation of the DMA delineation and 
categorization process, for additional information refer to the procedure in Section 3.3 of the SMR WQMP 
which discusses the methods of delineating and mapping your project site into individual DMAs. Complete 
Steps 1 to 4 to successfully delineate and categorize DMAs. 

Step 1: Identify Surface Types and Drainage Pathways 
Carefully delineate pervious areas and impervious areas (including roofs) throughout site and identify 
overland flow paths and above ground and below ground conveyances. Also identify common points (such 
as BMPs) that these areas drain to. 

Step 2: OMA Delineation 

Use the information in Step 1 to divide the entire PDP site into individual, discrete DMAs. Typically, lines 
delineating DMAs follow grade breaks and roof ridge lines. Where possible, establish separate DMAs for 
each surface type (e.g., landscaping, pervious paving, or roofs). Assign each DMA a unique code and 
determine its size in square feet. The total area of your site should total the sum of all of your DMAs 
(unless water from outside the project limits comingles with water from inside the project limits, i.e. run­
on). Complete Table C-1 

Table C-1 DMA Identification 

DMA Name or Identification Surface Type(s)1 Area (Sq. Ft.) DMAType 

Drainage Area C 
DMA Area C (on-site), subarea C-15 Mix surface 3,767,940 sf 

Type "D" 
through C-35, Residential (86.5 Ac) 
DMA Area C-26, Biofiltration Basin (5.3 Ornamental Landscape 230,868 sf 

Type "D" 
Ac) 

Drainage Area F 
DMA Area F, subareas F-5 thru F-8, Mix surface 714,384 sf 

Type "D" 
Residential (16.4 Ac) 
DMA E-2 (0.7 Ac) Biofiltration Basin E (for 30,492 sf 

DMAs F-5 thru F-8), Type "D" 
Ornamental Landscape 

DMA Area G, subarea G-1, Multi Mix surface 241,322 sf 
Type "D" 

Family (5.5 Ac) 

Add Columns os Needed. Consider o separate OMA for Tree Wells or other LID principals like Self-Retaining areas ore used for mitigation. 
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Water Quality Management Plan (WQMP) 
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Step 3: OMA Classification 

Determine how drainage from each DMA will be handled by using information from Steps 1 and 2 and by 
completing Steps 3.A to 3.C. Each DMA will be classified as one of the following four types: 

• Type 'A' : Self-Treating Areas: • 
• 

Type 'C': Areas Draining to Self-Retaining Areas 
Type 'D': Areas Draining to BMPs • Type 'B': Self-Retaining Areas 

Tree wells are considered Type 'B' areas, and their tributary areas limited to a 10:1 ratio are considered 
Type 'C' areas. If Tree wells are proposed, consider grading or other features to minimize the pervious 
runoff to the tree wells, to avoid overwhelming the trees. Type' A', 'B', and 'C' are considered LID Principals 
that can be used to minimize or potentially eliminate structural LID BMPs. 

If Tree wells are proposed, a landscape architect shall be consulted on the tree selection, since 
compliance will be determined based on the survival of the tree. The tree type should be noted on the 
WQMP site map. 

Step 3.A - Identify Type 'A' Self-Treating Area 

Indicate if the DMAs meet the following criteria by answering "Yes" or "No". 

D Yes [8J No 

D Yes [8J No 

D Yes [8J No 

Area is undisturbed from their natural condition OR restored with Native 

and/or California Friendly vegetative covers. 

Area is irrigated, if at all, with appropriate low water use irrigation systems 

to prevent irrigation runoff. 

Runoff from the area will not comingle with runoff from the developed 

portion of the site, or across other landscaped areas that do not meet the 

above criteria . 

If all answers indicate "Yes," complete Table C-2 to document the DMAs that are classified as Self-Treating 
Areas. 

Table C-2 Type 'A', Self-Treating Areas 

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

Step 3.B - Identify Type 'B' Self-Retaining Area and Type 'C' Areas Draining to Self-Retaining Areas 

Type 'B' Self-Retaining Area: A Self-Retaining Area is shallowly depressed 'micro infiltration' areas 
designed to retain the Design Storm rainfall that reaches the area, without producing any Runoff. 

Indicate if the DMAs meet the following criteria by answering "Yes," "No," or "N/A". 
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0 Yes O No [8'.I N/A 

0 Yes O No [8'.I N/A 

0 Yes O No [8'.I N/A 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Inlet elevations of area/overflow drains, if any, should be clearly specified 
to be three inches or more above the low point to promote ponding. 

Soils will be freely draining to not create vector or nuisance conditions. 

Pervious pavements (e.g., crushed stone, porous asphalt, pervious 
concrete, or permeable pavers) can be self-retaining when constructed with 
a gravel base course four or more inches deep below any underdrain 
discharge elevation. 

If all answers indicate "Yes," DMAs may be categorized as Type 'B', proceed to identify Type 'C' Areas 
Draining to Self-Retaining Areas. 

Type 'C' Areas Draining to Self-Retaining Areas: Runoff from impervious or partially pervious areas can be 
managed by routing it to Self-Retaining Areas consistent with the LID Principle discussed in SMR WQMP 
Section 3.2.5 for 'Dispersing Runoff to Adjacent Pervious Areas'. 
Indicate if the DMAs meet the following criteria by answering "Yes" or "No". 

D Yes [8J No 

D Yes [8J No 

The drainage from the tributary area must be directed to and dispersed 
within the Self-Retaining Area. 

The maximum ratio of Tributary Area to Self-Retaining area is (2 + 
Impervious Fraction): 1 

If all answers indicate "Yes," DMAs may be categorized as Type 'C'. 

Complete Table C-3 and Table C-4 to identify Type 'B' Self-Retaining Areas and Type 'C' Areas Draining to 
Self-Retaining Areas. 

Table C-3 Type 'B', Self-Retaining Areas 

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

Area 

Area 
Storm 

(square Depth [C] from Table Required Retention Depth 

DMA feet) (inches) C-4= (inches) 
Post-project [DJ = [B] + [B] ·[C] 

Name/ ID surface type [AJ [BJ DMA Name/ID [CJ [A] 

N/A 

Note: Tree well areas can extend well beyond the drip line. The Tree Well area for open tap types would include the shallow 
depressed area at the soil surface. The Tree Well area for Structural Soil Tree Wells or Suspended Pavement Tree Wells includes 
the area with open-graded gravel or void space over the structural soil or structural cells. Please specify type in this table and 
WQMP site map. See LID handbook Tree Well factsheet for additional details. 

(Impervio:s Fraction) : 1 

(Tributary Area: Self-Retaining Area) 
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Water Quality Management Plan (WQMP) 
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Table C-4 Type 'C', Areas that Drain to Self-Retaining Areas 

OMA Receiving Self-Retaining OMA 

0 
-;:;-
QJ - QJ 

..., QJ :i:: ....... u 0. ... 
QJ ro <+-

-~ > 0 0 
E 

QJ QJ C .,_, ... ... 0..., :, u 
ro <( ro ... QJ 

a:: ~ Area (square z :, 0. u 
er ~~ <( ~ Product feet) Ratio 

~ 
0 :, 
0. VI 

0 
[AJ [BJ [CJ = [AJ x [BJ [DJ [C)/[DJ DMAname/1D 

N/A 

Note: (See Section 3.3 of SMR WQMP) Ensure that partially pervious areas draining to a Self-Retaining area do not exceed the 
following ratio: 

Step 3.B.1- Document the use of Green Street Exemption (see Section 3.11 of the WQMP Guidance) 

The Regional MS4 Permit specifies that projects that consist of retrofitting or redevelopment of existing 
paved alleys, streets, or roads may be exempted from classification as PDPs if they are designed and 
constructed in accordance with USEPA Green Streets Guidance. This does not apply for interior roads for PDP 
projects. For projects with road frontage improvements, Green Street standards can be used in the frontage 
road right-of-way. The remainder of the project is subject to full WQMP and Hydromodification 
requirements. See excerpt from Section 3.11 of the WQMP Guidance below: 

3.11.4 BMP Sizing Targets for Applicable Green Streets Projects 

Applicable green street projects are not required to meet the same sizing requirements for BMPs as 

other projects, but should attempt to meet a sizing target to the MEP. The following steps are used 

to size BMPs for applicable Green Streets projects: 

1. Delineate drainage areas tributary to BMP locations and compute imperviousness. 

2. Determine sizing goal by referring to sizing criteria presented in Section 2.3.2 (VsMP), 

3. Attempt to provide the target BMP sizing according to Step 2. 

4. If the target criteria cannot be achieved, document the constraints that override the 

application of BMPs, and provide the largest portion of the sizing criteria that can be 

reasonably provided given constraints. 

Even if BMPs cannot be sized to meet the target sizing criteria, it is still important to design the BMP 

inlet, energy dissipation, and overflow capacity for the full tributary area to ensure that flooding and 

scour is avoided. It is strongly recommended that BMPs which are designed to less than their target 

design volume be designed to bypass peak flows. 
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Table C-4.1- Green Streets 

DMA Name or ID Street Name 

N/A 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

BMP Sizing Targets Calculations 
and documenting constraints 
included in Appendix 6* 

0Yes 0No 

0Yes 0No 

0Yes 0No 

0Yes 0No 

0Yes 0No 

*WQMP shall not be approved without calculations or documenting constraints for Green Street Exemption. 

Step 3.C - Identify Type 'D' Areas Draining to BMPs 

Areas draining to BMPs are those that could not be fully managed through LID Principles (DMA Types A 
through C) and will instead drain to an LID BMP and/or a Conventional Treatment BMP designed to 
manage water quality impacts from that area, and Hydromodification where necessary. 

Complete Table C-5 to document which DMAs are classified as Areas Draining to BMPs 

Table C-5 Type 'D', Areas Draining to BMPs 

DMA Name or ID BMP Name or ID Receiving Runoff from DMA 

OMA Area C (on-site) , subarea C-15 through BMP C- Biofiltration Basin C 
C-35 (Residential, and Basin) 
DMA Area F (subareas F-5 through F-8) - BMP F - Biofiltration Basin E 
Residential 
DMA Area G (subarea Gl - Residential, Multi BMP G - Biofiltration Basin G 
Family) 

Note: More than one OMA may drain to a single LID BMP; however, one OMA may not drain to more than one BMP. 
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Section D: Implement LID BMPs 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

The Regional MS4 Permit requires the use of LID BMPs to provide retention or treatment of the DCV and 

includes a BMP hierarchy which requires Full Retention BMPs (Priority 1) to be considered before 

Biofiltration BMPs (Priority 2) and Flow-Through Treatment BMPs and Alternative Compliance BMPs 

(Priority 3) . LID BMP selection must be based on technical feasibility and should be considered early in the 

site planning and design process. Use this section to document the selection of LID BMPs for each DMA. 

Note that feasibility is based on the DMA scale and may vary between DMAs based on site conditions. 

D.1 Full Infiltration Applicability 

An assessment of the feasibility of utilizing full infiltration BMPs is required for all projects, except where 
it can be shown that site design LID principles fully retain the DCV (i.e., all DMAs are Type A, B, or C), or 
where Harvest and Use BMPs fully retain the DCV. Check the following box if applicable: 

D Site design LID principles or Tree Wells fully retain the DCV (i.e., all DMAs are Type A, B, or C), 
(Proceed to Section E). 

If the above box remains unchecked, perform a site-specific evaluation of the feasibility of Infiltration 
BMPs using each of the applicable criteria identified in Chapter 2.3.3 of the SMR WQMP and complete the 
remainder of Section D.1. 

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 
Copermittee, at their discretion, may not require a geotechnical report for small projects as described in 
Chapter 2 of the SMR WQMP. 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. 

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 SMR WQMP in Chapter 2.3.3. 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. 
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Table D-1 Infiltration Feasibility 

Downstream Impacts (SMR WQMP Section 2.3.3.a) 
Does the project site ... YES NO 

... have any DMAs where infiltration would negatively impact downstream water rights or other Beneficial Uses3? X 
If Yes, list affected DMAs: 

Groundwater Protection (SMR WQMP Section 2.3.3.b) 
Does the project site ... YES NO 

... have any DMAs with industrial, and other land uses that pose a high threat to water quality, which cannot be X 
treated by Bioretention BMPs? Or have DMAs with active industrial process areas? 
If Yes, list affected DMAs: 

... 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 horizontally of a water supply well? X 
If Yes, list affected DMAs: 

... have any DMAs that would restrict BMP locations to within a 2:1 (horizontal : vertical) influence line extending X 
from any septic leach line? 
If Yes, list affected DMAs: 

... have any DMAs been evaluated by a licensed Geotechnical Engineer, or Environmental Engineer, who has X 
concluded that the soils do not have adequate physical and chemical characteristics for the protection of 
groundwater, and has treatment provided by amended media layers in Bioretention BMPs been considered 
in evaluating this factor? 
If Yes, list affected DMAs: 

Public Safety and Offsite Improvements (SMR WQMP Section 2.3.3.c) 
Does the project site ... YES NO 

... have any areas identified by the geotechnical report as posing a public safety risk where infiltration of stormwater X 
could have a negative impact, such as potential seepage through fill conditions? 

If Yes, list affected DMAs: 

Infiltration Characteristics For LID BMPs (SMR WQMP Section 2.3.3.d) 
Does the project site ... YES NO 

... have measured infiltration rates of less than 2.4 inches/ hour? X 
Riverside County may allow measure rates as low as 0.8in/hr to support infiltration BMPs, if the Engineer believes 
infiltration is appropriate and sustainable. Mark no, if this is the case. 

If Yes, list affected DMAs: Average Infiltration Rate = 0.06 inches/ hour per Soil Report, poor infiltration 
rate 

Cut/Fill Conditions (SMR WQMP Section 2.3.3.e) 
Does the project site ... YES NO 

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

If Yes, list affected DMAs: 

Other Site-Specific Factors (SMR WQMP Section 2.3.3.f) 
Does the project site ... YES NO 

... have DMAs where the geotechnical investigation discovered other site-specific factors that would preclude X 
effective and/or safe infiltration? 

Describe here: 

If you answered "Yes" to any of the questions above for any DMA, Infiltration BMPs that rely solely on 
infiltration should not be used for those DMAs and you should proceed to the assessment for Biofiltration 
BMPs below. Biofiltration BMPs that provide partial infiltration may still be feasible and should be 

3 Such a condition must be substantiated by sufficient modeling to demonstrate an impact and would be subject to 
County of Riverside discretion. There is not a standardized method for assessing this criterion. Water rights 
evaluations should be site-specific. 
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assessed in Section D.2. Summarize concerns identified in the Geotechnical Report, if any, that resulted 
in a "YES" response above in the table below. 

Table D-2 Geotechnical Concerns for Onsite Infiltration 

Type of Geotechnical Concern DMAs Feasible (By Name or ID) DMAs Infeasible (By Name or ID) 
Collapsible Soil 
Expansive Soil 
Slopes 
Liquefaction 
Low Infiltration Rate Area C, Area F, and Area G 
Other Per Infiltration Tests 

D.2 Biofiltration Applicability 
This section should document the applicability of biofiltration BMPs for Type D DMAs that are not feasible 
for full infiltration BMPs. The key decisions to be documented in this section include: 

1. Are biofiltration BMPs with partial infiltration feasible? 

a. Biofiltration BMPs must be designed to maximize incidental infiltration via a partial 
infiltration design unless it is demonstrated that this design is not feasible. 

b. These designs can be used at sites with low infiltration rates where other feasibility 
factors do not preclude incidental infiltration. 

Document summary in Table D-3. 

2. If not, what are the factors that require the use of biofiltration with no infiltration? This may 
include: 

a. Geotechnical hazards 

b. Water rights issues 

c. Water balance issues 

d. Soil contamination or groundwater quality issues 

e. Very low infiltration rates (factored rates< 0.1 in/hr) 

f. Other factors, demonstrated to the acceptance of the local jurisdiction 

If this applies to any DMAs, then rationale must be documented in Table D-3. 

3. Are biofiltration BMPs infeasible? 

a. If yes, then provide 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 with jurisdiction over the Project site to discuss this 
option. Proceed below. 
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Table D-3 Evaluation of Biofiltration BMP Feasibility 

Is Partial/ 
Incidental 
Infiltration 
Allowable? Basis for Infeasibility of Partial Infiltration (provide summary and 

DMAID (Y/N) include supporting basis if partial infiltration not feasible) 

BMP-Area C y Biofiltration Basin 
BMP-Area F y Biofiltration Basin 
BMP-Area G y Biofiltration Basin 

Proprietary Biofiltration BMP Approval Criteria 

Does the Co-Permittee allow Proprietary BMPs as an equivalent to Biofiltration, if specific criteria is met? 

D Yes or~ No, if no skip to Section F to document your alternative compliance measures. 

If the project will use proprietary BMPs as biofiltration BMPs, then this section and Appendix 5 shall be 
completed to document that the proprietary BMPs are selected in accordance with Section 2.3.6 of the 
SMR WQMP and County requirements. Proprietary Biofiltration BMPs must meet both of the following 
approval criteria: 

1. Demonstrate equivalency to Biofiltration by completing the BMP Design worksheet and 
Proprietary Biofiltration Criteria, which is found in Appendix 5, including all supporting 
documentation, and 

2. Obtain Co-Permittee concurrence for the long term Operation and Maintenance Plan for the 
proprietary BMP. The Co-Permittee has the sole discretion to allow or reject Proprietary BMPs, 
especially if they will be maintained publically through a CFD, CSA, or L&LMD. 

Add additional rows to Table D-4 to document approval criteria are met for each type of BMP proposed. 

Table D-4 Proprietary BMP Approval Requirement Summary 

Proposed Proprietary 
Approval Criteria Notes/Comments 

Biofiltration BMP 
BMP Design worksheets and Proprietary DvesorD No 
Biofiltration Criteria are completed in Insert text here 
Appendix 5 
Proposed BMP has an active TAPE GULD DvesorD No 
Certification for the project pollutants of Insert text here 

Insert BMP Name and 
concern4 or equivalent 3rd party 

Manufacturer Here 
demonstrated performance. 
Is there any media or cartridge required to DvesorD No 
maintain the function of the BMP sole- If yes, provide the date of concurrence 
sourced or proprietary in any way? If yes, from the Co-Permittee. 
obtain explicit approval by the Agency. Insert date here 
Potentially full replacement costs to a non-
proprietary BMP needs to be considered. 

4 Use Table F-1, F-2, and F-3 to identify and document the pollutants of concern and include these tables in 
Appendix 5. 
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D The BMP includes biological features Describe features here. 

including vegetation supported by 
engineered or other growing media. 

D.3 Feasibility Assessment Summaries 
From the Infiltration, Biofiltration with Partial Infiltration and Biofiltration with No Infiltration Sections 
above, complete Table D-5 below to summarize which LID BMPs are technically feasible, and which are 
not, based upon the established hierarchy. 

Table D-5 LID Prioritization Summary Matrix 
LID LID BMP Hierarchy 

Principles 2. Biofiltration 3. Biofiltration No LID (Alternative 
or Tree 1. Infiltration with Partial with No Compliance) 

DMAName/lD Wells Infiltration* Infiltration* 

BMP-Area C ~ □ ~ □ □ 
BMP-Area F □ □ ~ □ □ 
BMP-Area G □ □ ~ □ □ 

□ □ □ □ □ 
□ □ □ □ □ 
□ □ □ □ □ 

*Includes Proprietary Biofiltration, if accepted by the Co-Permittee. 

For those DMAs where LID BMPs are not feasible, provide a narrative in Table D-6 below summarizing 
why they are not feasible, include your technical infeasibility criteria in Appendix 5, and proceed to Section 
F 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. 

This is based on the clarification letter titled "San Diego Water Board' s Expectations of Documentation to 
Support a Determination of Priority Development Project Infiltration Infeasibility" (April 28, 2017, Via 
email from San Diego Regional Water Quality Control Board to San Diego County Municipal Storm Water 
Copermittees5) . 

Table D-6 Summary of Infeasibility Documentation 
Narrative Summary (include reference to applicable 

Question appendix/attachment/report, as applicable) 

a) When in the entitlement process N/A 
did a geotechnical engineer analyze 

the site for infiltration feasibility? 

b) When in the entitlement process 
were other investigations 
conducted (e.g., groundwater 
quality, water rights) to evaluate 
infiltration feasibility? 

c) What was the scope and results of 
testing, if conducted, or rationale 

5 http://www.projectcleanwater.org/download/pdp-infiltration-infeasibility/ 
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d) 

e) 

f) 

g) 

h) 

i) 

for why testing was not needed to 
reach findings? 
What public health and safety 
requirements affected infiltration 
locations? 
What were the conclusions and 
recommendations of the 
geotechnical engineer and/or other 
professional responsible for other 
investigations? 
What was the history of design 
discussions between the permittee 
and applicant for the proposed 
project, resulting in the final design 
determination related locations 
feasible for infiltration? 
What site design alternatives were 
considered to achieve infiltration or 
partial infiltration on site? 
What physical impairments (i.e., 
fire road egress, public safety 
considerations, utilities) and public 
safety concerns influenced site 
layout and infiltration feasibility? 
What LID Principles (site design 
BMPs) were included in the project 
site design? 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

D.4 LID BMP Sizing 

Each LID BMP must be designed to ensure that the DCV will be captured by the selected BMPs with no 
discharge to the storm drain or surface waters during the DCV size storm. Infiltration BMPs must at 
minimum be sized to capture the DCV to achieve pollutant control requirements. 

Biofiltration BMPs must at a minimum be sized to: 

• Treat 1.5 times the DCV not reliably retained on site using a volume-base or flow-based sizing 
method, or 

• Include static storage volume, including pore spaces and pre-filter detention volume, at least 0.75 
times the portion of the DCV not reliably retained on site. 

First, calculate the DCV for each LID BMP using the VaMP worksheet in Appendix F of the LID BMP Design 
Handbook. Second, design the LID BMP to meet the required VaMP using the methods included in Section 
3 of the LID BMP Design Handbook. Utilize the worksheets found in the LID BMP Design Handbook or 
consult with the Copermittee to assist you in correctly sizing your LID BMPs. Use Table D-7 below to 
document the DCV 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-7 DCV Calculations for LID BMPs 
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Post-
DMA Project Effective DMA 

DMA (square Surface Impervious Runoff 
Type/ID feet) Type Fraction, It Factor 

[A] [BJ [CJ 

OMA Area 3,767,940 Mixed 0.69 0.48 
C-subarea Surface 
C15 thru C-
35 
residential 
{86.5 ac) 

Ar= l[A] 
3,767,940 

[BJ, [CJ is obtained as described in Section 2.6.1.b of the SMR WQMP 

[E] is obtained from Exhibit A in the SMR WQMP 

Water Quality Management Plan (WQMP) 
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DMAAreas 
X Runoff Enter BMP Name I Identifier Here 

Factor 

[A] X [CJ 
Biofiltration Basin C 

1,808,611 

Proposed 
Design Volume 
Storm on Plans 
Depth DCV, VsMP (cubic 
(in) ( cubic feet) feet) 

l= [DJ [El [F] = [D]x[E] 
[G] 

12 1,808,611 0.57 
87,919 

93,310 

[G] is obtained from a design procedure sheet, such as in LID BMP Design Handbook and placed in Appendix 6. 

DMA 
DMA Effective DMA Areas X 

DMA (square Post-Project Impervious Runoff Runoff Enter BMP Name I Identifier Here 

Type/ID feet) Surface Type Fraction, It Factor Factor 
Biofiltration Basin C 

[A] [BJ [CJ [A] X [CJ 

Area C-26 230,868 Ornamental 0.10 0.11 25,395 Proposed 
Basin Landscape Design Volume 
(5.30ac) Storm on Plans 

Depth DCV, VsMP (cubic 
(in) (cubic feet) feet) 

Ar= l[A] l= [DJ [El [F] = [D]x[E] 
[G] 

12 230,868 25,395 0.57 
1,154 

93,310 

Post- DMA 
DMA Project Effective DMA Areas X Enter BMP Name I Identifier Here 

DMA (square Surface Impervious Runoff Runoff 
Biofiltration Basin E (for OMAs F-5 

Type/ID feet) Type Fraction, It Factor Factor 

[A] [BJ [CJ [A] X [CJ 
thru F-8) 

OMA Area 714,384 Mixed 0.75 0.54 385,767 Proposed 
F-subareas Surface 

Design Volume 
F-5 thru F-8 
{16.4 ac) 

Storm on Plans 
Depth DCV, VsMP (cubic 
(in) (cubic feet) feet) 

Ar= l[A] l= [DJ [El [F] = 
[D]x[E] 

[G] 
12 714,384 385,767 0.57 

18,455 
18,500 
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Post-
DMA Project Effective DMA 

DMA (square Surface Impervious Runoff 
Type/ID feet) Type Fraction, It Factor 

[A] [BJ [CJ 

OMA Area 241,322 Mixed 0.80 0.60 
G -subarea Surface 
G-1 (5.5 ac) 

Ar= l[A] 
241,322 

Water Quality Management Plan (WQMP) 
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DMA 
Areas X 

Runoff Enter BMP Name I Identifier Here 

Factor 

[A] X [CJ 
Biofiltration Basin G 

162,043 Proposed 
Design Volume 
Storm on Plans 
Depth DCV, VeMP (cubic 
(in) ( cubic feet) feet) 

l= [DJ [El [F] = 
[D]x[E] 

[G] 
12 162,043 0.57 

6,837 
7,700 

Complete Table D-8 below to document the Design Capture Volume and the Proposed Volume for each 
LID BMP. You can add rows to the table as needed. Alternatively, the Santa Margarita Hydrology Model 
(SMRHM) can be used to size LID BMPs to address the DCV and, if applicable, to size Hydrologic Control 
BMPs to meet the Hydrologic Performance Standard described in the SMR WQMP, as identified in 
Section E. 

Table D-8 LID BMP Sizing 

BMP DMANo. BMP Type/ Description Design Proposed Volume 
Name/ ID Capture (ft3) 

Volume (ft3) 
BMPC Area C (on-site), Biofiltration Basin C 87,919 93,310 

subarea C-15 thru C-
35 (Residential, and 
Basin) 

BMPF Area F - subareas F-5 Biofiltration Basin E 18,455 18,500 
thru F-8 

BMPG Area G - subarea G-1 Biofiltration Basin G 6,837 7,700 

If bioretention will include a capped underdrain, then include sizing calculations demonstrating that the 
BMP will meet infiltration sizing requirements with the underdrain capped and also meet biofiltration 
sizing requirements if the underdrain is uncapped. 
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Section E: Implement Hydrologic Control BMPs and Sediment 
Supply BMPs 

See Appendix 7 for additional required information. 

If a completed Table 1.2 demonstrates that the project is exempt from Hydromodification Performance 

Standards, specify N/A and proceed to Section G. 

D N/A Project is Exempt from Hydromodification Performance Standards. 

If a PDP is not exempt from hydromodification requirements than the PDP must satisfy the requirements 

of the performance standards for hydrologic control BMPs and Sediment Supply BMPs. The PDP may 

choose to satisfy hydrologic control requirements using onsite or offsite BMPs (i.e. Alternative 

Compliance). Sediment supply requirements cannot be met via alternative compliance. If N/A is not 

selected above, select one of the two options below and complete the applicable sections. 

~ Project is Not Hydromodification Exempt and chooses to implement Hydrologic Control and 

Sediment Supply BMPs Onsite (complete Section E). 

D Project is Not Hydromodification Exempt and chooses to implement Hydrologic Control 

Requirements using Alternative Compliance (complete Section F). Selection of this option 

must be approved by the Copermittee. 

E.1 Hydrologic Control BMP Selection 
Capture of the DCV and achievement of the Hydrologic Performance Standard may be met by combined 

and/or separate structural BMPs. The user should consider the full suite of Hydrologic Control BMPs to 

manage runoff from the post-development condition and meet the Hydrologic Performance Standard 

identified in this section. 

For the Preliminary WQMP, in lieu of preparing detailed routing calculations, the basin size may be 

estimated as the difference in volume between the pre-development and post-development hydrograph 

for the 10-year 24-hour storm event plus the Vbmp. This does not relieve the engineer of the 

responsibility for meeting the full Hydrologic Control requirements during final design. 

The Hydrologic Performance Standard consists of matching or reducing the flow duration curve of post­

development conditions to that of pre-existing, naturally occurring conditions, for the range of 

geomorphically significant flows (the low flow threshold runoff event up to the 10-year runoff event). 10% 

of the 2-year runoff event can be used for the low flow threshold without any justification. Higher low 

flow thresholds can be used with site-specific analysis, see Section 2.6.2.b of the WQMP guidance 

document. Select each of the hydrologic control BMP types that are applied to meet the above 

performance standard on the site. 

D LID principles as defined in Section 3.2 of the SMR WQMP, including Tree Wells. 
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[8:1 Structural LID BMPs that may be modified or enlarged, if necessary, beyond the DCV. 

D Structural Hydrologic Control BMPs that are distinct from the LID BMPs above. The LID BMP 

Design Handbook provides information not only on Hydrologic Control BMP design, but also 

on BMP design to meet the combined LID requirement and Hydrologic Performance 

Standard. The Handbook specifies the type of BMPs that can be used to meet the Hydrologic 

Performance Standard. 

E.2 Hydrologic Control BMP Sizing 

Hydrologic Control BMPs must be designed to ensure that the flow duration curve of the post­
development OMA will not exceed that of the pre-existing, naturally occurring, OMA for the range of 
geomorphically significant flows. Using SMRHM, (or another acceptable continuous simulation model if 
approved by the Copermittee) the applicant shall demonstrate that the performance of the Hydrologic 
Control BMPs complies with the Hydrologic Performance Standard. Complete Table E-1 below and 
identify, for each OMA, the type of Hydrologic Control BMP, if the SMRHM model confirmed the 
management (Identified as "passed" in SMRHM), the total volume capacity of the Hydrologic Control BMP, 
the Hydrologic Control BMP footprint at top floor elevation, and the drawdown time of the Hydrologic 
Control BMP. SMRHM summary reports should be documented in Appendix 7. Refer to the SMRHM 
Guidance Document for additional information on SMRHM. You can add rows to the table as needed. 

Table E-1 Hydrologic Control BMP Sizing 

BMP OMA No. BMPType/ SMRHM BMPVolume BMP Drawdown 
Name/ ID Description * (ac-ft) Footprint (ac) time (hr) 

Passed 

BMP-C Area C Extended/ [8J DCV = 2.14 5.3 Less than 
(on-site), Detention Basin C Basin C 72 hours 
subarea C-
15 thru C-
35 

BMP-F Area F - Bio-filtration Basin [8J DCV=0.26 0.7 Less than 
subareas E Basin E 72 hours 
F-5 thru F-
8 

BMP-G Area G- Bio-filtration / [8J DCV = 0.176 0.25 Less than 
subarea Detention Basin G Basin G 72 hours 
G-1 

*Or other continuous simulation model, compliant with the WQMP and Permit. If Tree Wells are proposed for some or all of the 
project, check the box for Tree Wells in Section E.1 and enter each Tree Well OMA in Table E-1 above for the BMP Name/ID, OMA 
No. and BMP Type/Description. For Tree Wells, leave SMRHM* Passed Column and the columns to the left blank. 

If a bioretention BMP with capped underdrain is used and hydromodification requirements apply, then 

sizing calculations must demonstrate that the BMP meets flow duration control criteria with the 

underdrain capped and uncapped. Both calculations must be included. 
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E.3 Implement Sediment Supply BMPs 
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The sediment supply performance standard applies to PDPs for which hydromodification applied that 
have the potential to impact Potential Critical Coarse Sediment Yield Areas. Refer to Exhibit G-1 of the 
WQMP Guidance Document to determine if there are onsite Potential Critical Coarse Sediment Yield Areas 
(based on on-going WMAA analysis) or Potential Sediment Source Areas (sites added through the Regional 
Board review process). Select one of the two options below and include the Potential Critical Coarse 
Sediment Yield Area Exhibit showing your project location in Appendix 7. 

~ There are no mapped Potential Critical Coarse Sediment Yield Areas or Potential Sediment 

Source Areas on the site. Include a copy of Exhibit G - CCSY & PSS Areas in Appendix 7, with 

the project location marked. If the project is outside of the "Potential Critical Coarse 

Sediment Yield Areas and Potential Sediment Source Areas" then check this box. The 

Sediment Supply Performance Standard is met with no further action is needed. 

D There are mapped Potential Critical Coarse Sediment Yield Areas or Potential Sediment 

Source Areas on the site, the Sediment Supply Performance Standard will be met through 

Option 1 (E.3.1) or Option 2 (E.3.2) below. 

D E.3.1 Option 1: Avoid Potential Critical Coarse Sediment Yield Areas and Potential Sediment Source 
Areas 

The simplest approach for complying with the Sediment Supply Performance Standard is to avoid impacts 
to areas identified as Potential Critical Coarse Sediment Yield Areas or Potential Sediment Supply Areas. 
If a portion of PDP is identified as a Potential Critical Coarse Sediment Yield Area or a Potential Sediment 
Source Area, that PDP may still achieve compliance with the Sediment Supply Performance Standards if 
Potential Critical Coarse Sediment Yield Areas and Potential Sediment Supply Areas are avoided, i.e. areas 
are not developed and thereby delivery of Critical Coarse Sediment to the receiving waters is not impeded 
by site developments. 

Provide a narrative describing how the PDP has avoided impacts to Potential Critical Coarse Sediment 
Yield Areas and/or Potential Sediment Source Areas below. 

Insert narrative description here 

If it is not feasible to avoid these areas, proceed to Option 2 to complete a Site-Specific Critical Coarse 
Sediment Analysis. 

D E.3.2 Option 2: Site-Specific Critical Coarse Sediment Analysis 

Perform a stepwise assessment to ensure the pre-project source(s) of Critical Coarse Sediment (i.e., Bed 
Sediment Supply) is maintained: 

Step 1: Identify if the site is an actual verified Critical Coarse Sediment Yield Area supplying Bed Sediment 
Supply to the receiving channel 

D Step 1.A- ls the Bed Sediment of onsite streams similar to that of receiving streams? 

Rate the similarity: □ High 

D Medium 

~Low 
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Results from the geotechnical and sieve analysis to be performed both onsite and in the 
receiving channel should be documented in Appendix 7. Of particular interest, the results of the sieve 
analysis, the soil erodibility factor, a description of the topographic relief of the project area, and the 
lithology of onsite soils should be reported in Appendix 7. 

D Step 1.B - Are onsite streams capable of delivering Bed Sediment Supply from the site, if any, to 
the receiving channel? 

Rate the potential: □ High 

D Medium 

[8J Low 

Results from the analyses of the sediment delivery potential to the rece1v1ng channel should be 
documented in Appendix 7 and identify, at a minimum, the Sediment Source, the distance to the receiving 
channel, the onsite channel density, the project watershed area, the slope, length, land use, and rainfall 
intensity. 

D Step 1.C - Will the receiving channel adversely respond to a change in Bed Sediment Load? 

Rate the need for bed sediment supply: 

□ High 

D Medium 

[8J Low 

Results from the in-stream analysis to be performed both onsite should be documented in Appendix 7. 
The analysis should, at a minimum, quantify the bank stability and the degree of incision, provide a 
gradation of the Bed Sediment within the receiving channel, and identify if the channel is sediment supply­
limited. 

D Step 1.D - Summary of Step 1 

Summarize in Table E.3 the findings of Step 1 and associate a score (in parenthesis) to each step. The sum 
of the three individual scores determines if a stream is a significant contributor to the receiving stream. 

• Sum is equal to or greater than eight - Site is a significant source of sediment bed material 
- all on-site streams must be preserved or by-passed within the site plan. The applicant 
shall proceed to Step 2 for all onsite streams. 

• Sum is greater than five but lower than eight. Site is a source of sediment bed material -
some of the on-site streams must be preserved (with identified streams noted). The 
applicant shall proceed to Step 2 for the identified streams only. 

• Sum is equal to or lower than five. Site is not a significant source of sediment bed material. 
The applicant may advance to Section F. 
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Table E-2 Triad Assessment Summary 

Step Rating 

1.A □ High (3) 

1.B □ High (3) 

1.C □ High (3) 

D Medium (2) 

D Medium (2) 

D Medium (2) 

Water Quality Management Plan (WQMP) 
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Total Score 

[8J Low (1) 1 

[8J Low (1) 1 

[8J Low (1) 1 

Significant Source Rating of Bed Sediment to the receiving channel(s) 

Step 2: Avoid Development of Critical Coarse Sediment Yield Areas, Potential Sediment Sources Areas, 
and Preserve Pathways for Transport of Bed Sediment Supply to Receiving Waters 

Onsite streams identified as a actual verified Critical Coarse Sediment Yield Areas should be avoided in 
the site design and transport pathways for Critical Coarse Sediment should be preserved 

Check those that apply: 

D The site design does avoid all onsite channels identified as actual verified Critical Coarse Sediment 
Yield Areas AND 

D The drainage design bypasses flow and sediment from onsite upstream drainages identified as actual 
verified Critical Coarse Sediment Yield Areas to maintain Critical Coarse Sediment supply to receiving 
waters 

(ff both are yes, the applicant may disregard subsequent steps of Section E.3 and directly advance directly 
to Section G) 

Or -

Provide in Appendix 7 a site map that identifies all onsite channels and highlights those onsite channels 
that were identified as a Significant Source of Bed Sediment. The site map shall demonstrate, if feasible, 
that the site design avoids those onsite channels identified as a Significant Source of Bed Sediment. In 
addition, the applicant shall describe the characteristics of each onsite channel identified as a Significant 
Source of Bed Sediment. If the design plan cannot avoid the onsite channels, please provide a rationale 
for each channel individually. 

The site map shall demonstrate that the drainage design bypasses those onsite channels that supply 
Critical Coarse Sediment to the receiving channel(s). In addition, the applicant shall describe the 
characteristics of each onsite channel identified as an actual verified Critical Coarse Sediment Yield Area. 

Identified Channel #1 - Insert narrative description here 

Identified Channel #2 - Insert narrative description here 

D The site design does NOT avoid all onsite channels identified as actual verified Critical Coarse Sediment 
Yield Areas 

OR 

D The project blocks the potential for Critical Coarse Sediment from migrating to receiving waters. 
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(If either of these are the case, the applicant shall continue completing this section). 

E.3.3 Sediment Supply BMPs to Result in No Net Impact to Downstream Receiving Waters 

If impacts to Critical Coarse Sediment Yield Areas cannot be avoided, sediment supply BMPs must be 
implemented such there is no net impact to receiving waters. Sediment supply BMPs may consist of 
approaches that permit flux of bed sediment supply from Critical Coarse Sediment Yield Areas within the 
project boundary. This approach is subject to acceptance by the County of Riverside. It may require 
extensive documentation and analysis by qualified professionals to support this demonstration. 

Appendix Hof the San Diego Model BMP Design Manual provides additional information on site-specific 
investigation of Critical Coarse Sediment Supply areas. 

http://www.projectcleanwater.org/download/2018-model-bmp-design-manual/ 

If applicable, insert narrative description here 

Documentation of sediment supply BMPs should be detailed in Appendix 7. 
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Alternative Compliance may be used to achieve compliance with pollutant control and/or 
hydromodification requirements for a given PDP. Alternative Compliance may be used under two 
scenarios, check the applicable box if the PDP is proposing to use Alternative Compliance to satisfy all or 
a portion of the Pollutant Control and/or Hydrologic Control requirements (but not sediment supply 
requirements) 

D If it is not feasible to fully implement Infiltration or Biofiltration BMPs at a PDP site, Flow-Through 
Treatment Control BMPs may be used to treat pollutants contained in the portion of DCV not 
reliably retained on site and Alternative Compliance measures must also be implemented to 
mitigate for those pollutants in the DCV that are not retained or removed on site prior to 
discharging to a receiving water. 

D Alternative Compliance is selected to comply with either pollutant control or hydromodification flow 

control requirements even if complying with these requirements is potentially feasible on-site. If 

such voluntary Alternative Compliance is implemented, Flow-Through Treatment Control BMPs 

must still be used to treat those pollutants in the portion of the DCV not reliably retained on site 

prior to discharging to a receiving water. 

Refer to Section 2.7 of the SMR WQMP and consult the Local Jurisdiction for currently available 

Alternative Compliance pathways. Coordinate with the Copermittee if electing to participate in 

Alternative Compliance and complete the sections below to document implementation of the Flow­

Through BMP component of the program. 

F.1 Identify Pollutants of Concern 

The purpose of this section is to help you appropriately plan for mitigating your Pollutants of Concern in 
lieu of implementing LID BMPs and to document compliance and. 

Utilize Table A-1 from Section A, which noted your project's Receiving Waters, to identify impairments for 
Receiving Waters (including downstream receiving waters) by completing Table F-1. Table F-1 includes the 
watersheds identified as impaired in the Approved 2010 303{d) list; check box corresponding with the 
PDP's receiving water. The most recent 303{d) lists are available from the State Water Resources Control 
Board website : 
https://www.waterboards.ca.gov/water issues/programs/tmdl/integrated2010.shtml).https://www.wa 
terboards.ca.gov/water issues/programs/tmdl/integrated2010.shtml. 
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Table F-1 Summary of Approved 2010 303(d) listed waterbodies and associated pollutants of concern for the Riverside County 
SMR Region and downstream waterbodies. 
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'>< - - u- II) .. 
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Water Body z :ii: I- m 11. 11. ::c 

□ De Luz Creek X X 

□ Long Canyon Creek X X X 

~ Murrieta Creek X X X X 

□ Redhawk Channel X X X X 

□ Santa Gertudis Creek X X X X 

□ Santa Margarita Estuary X 

□ Santa Margarita River (Lower) X X 

~ Santa Margarita River (Upper) X X 

□ Temecula Creek X X X X 

~ Warm Springs Creek X X X X 

1 Nutrients include nitrogen, phosphorus and eutrophic conditions caused by excess nutrients. 

2 Metals includes copper, iron, and manganese. 

"0 
Q) 
> 
0 
II) 
II) 

i5 Q) - II) 

~ - "0 cu·---:::, 0 0 
U) I- U) 

X 

X 

X 

Use Table F-2 to identify the pollutants identified with the project site. Indicate the applicable PDP 
Categories and/or Project Features by checking the boxes that apply. If the identified General Pollutant 
Categories are the same as those listed for your Receiving Waters, then these will be your Pollutants of 
Concern; check the appropriate box or boxes in the last row. 
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Table F-2 Potential Pollutants by Land Use Type 

Priority Development General Pollutant Categories 
Project Categories and/or 

Bacterial Toxic 
Project Features (check those Metals Nutrients Pesticides Organic Sediments 

that apply) Indicators Compounds 

~ 
Detached Residential 

p N p p N p 
Development 

□ 
Attached Residential 

p N p p N p 
Development 

□ 
Commercial/Industrial p(3) p(7) p(1) p(1) p p(1) 
Development 

□ 
Automotive Repair N p N N p(4,5) N Shops 

□ 
Restaurants 

p N N p(1) N N 
(>5,000 ft2) 

□ 
Hillside Development 

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

□ 
Parking Lots p(6) p(7) p(1) p(1) p(4) p 
(>5,000 fl2) 

□ 
Streets, Highways, and p(6) p(7) p(1) p(1) p(4) p 
Freeways 

□ Retail Gasoline Outlets N p(7) N N p(4) N 

Project Priority 
□ □ □ □ □ □ Pollutant(s) of Concern 

P = Potential 
N = Not Potential 
ft/ A potential Pollutant if non-native landscaping exists or is proposed onsite; otherwise not expected 

f21 A potential Pollutant if the project includes uncovered parking areas; otherwise not expected 
!3/ A potential Pollutant is land use involving animal waste products; otherwise not expected 
!4/ Including petroleum hydrocarbons 
!5/ Including solvents 

f61 Bacterial indicators are routinely detected in pavement runoff 

Trash & Oil& 
Debris Grease 

p p 

p p(2) 

p p 

p p 

p p 

p p 

p p 

p p 

p p 

□ □ 

m A potential source of metals, primarily copper and zinc. Iron, magnesium, and aluminum are commonly found in the 
environment and are commonly associated with soils, but are not primarily of anthropogenic stormwater origin in the 
municipal environment. 
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Total 
Dissolved 

Solids 

N 

N 

N 

N 

N 

N 

N 

N 

N 

□ 

Sulfate 

N 

N 

N 

N 

N 

N 

N 

N 

N 

□ 



F.2 Treatment Control BMP Selection 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

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 be selected to 
address the Project Priority Pollutants of Concern (identified above) and meet the acceptance criteria 
described in Section 2.3.7 of the SMR WQMP. Documentation of acceptance criteria 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 F-3 Treatment Control BMP Selection 

Selected Treatment Control BMP Priority Pollutant(s) of Removal Efficiency 
Name or 1D1 Concern to Mitigate2 Percentage3 

N/A 

1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may be 
listed more than once if they possess more than one qualifying pollutant removal efficiency. 
2 Cross Reference Table E.1 above to populate this column. 
3 As documented in a Copermittee Approved Study and provided in Appendix 6. 

F.3 Sizing Criteria 

Utilize Table F-4 below to appropriately size flow-through BMPs to the DCV, or Design Flow Rate, as 
applicable. Please reference Chapter 3.5.1 of the SMR WQMP for further information. 

Table F-4 Treatment Control BMP Sizing 

DMA Post-
Area Project Effective DMA 

DMA (square Surface Impervious Runoff 
Type/ID feet) Type Fraction, It Factor 

[A] [BJ [CJ 

N/A 

Ar=i[A] 

[Bl, [C] is obtained as described in Section 2.6.1.b from the SMR WQMP 

[El either 0.2 inches or 2 times the 85th percentile hourly rainfall intensity 

[G] = 43,560,. 
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Factor 

[A] X [CJ 

Design 
Storm Design Flow 

(in) Rate (cfs) 

i= [DI [El 
[D]x[E] 

[F] = ~ 
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F.4 Hydrologic Performance Standard-Alternative Compliance 
Approach 

Alternative compliance options are only available if the governing Copermittee has acknowledged the 
infeasibility of onsite Hydrologic Control BMPs and approved an alternative compliance approach. See 
Section 3.5 and 3.6 of the SMR WQMP. 

Select the pursued alternative and describe the specifics of the alternative: 

□ Offsite Hydrologic Control Management within the same channel system 

Insert narrative description here 

□ In-Stream Restoration Project 

Insert narrative description here 

For Offsite Hydrologic Control BMP Option 

Each Hydrologic Control BMP must be designed to ensure that the flow duration curve of the post­
development DMA will not exceed that of the pre-existing, naturally occurring, DMA by more than ten 
percent over a one-year period. Using SMRHM, the applicant shall demonstrate that the performance of 
each designed Hydrologic Control BMP is equivalent with the Hydrologic Performance Standard for 
onsite conditions. Complete Table F-5 below and identify, for each Hydrologic Control BMP, the 
equivalent DMA the Hydrologic Control BMP mitigates, that the SMRHM model passed, the total volume 
capacity of the BMP, the BMP footprint at top floor elevation, and the drawdown time of the BMP. 
SMRHM summary reports for the alternative approach should be documented in Appendix 7. Refer to 
the SMRHM Guidance Document for additional information on SMRHM. You can add rows to the table 
as needed. 

Table F-5 Offsite Hydrologic Control BMP Sizing 

BMP Name/Type Equivalent SMRHM BMPVolume BMP Drawdown 
DMA (ac) Passed (ac-ft) Footprint (ac) time (hr) 

N/A □ 
□ 
□ 
□ 

For lnstream Restoration Option 

Attach to Appendix 7 the technical report detailing the condition of the receiving channel subject to the 
proposed hydrologic and sediment regimes. Provide the full design plans for the in-stream restoration 
project that have been approved by the Copermittee. Utilize the San Diego Regional Water Quality 
Equivalency Guidance Document. 

38 



Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Section G: Implement Trash Capture BMPs 

The Santa Margarita Regional Board has required Full Trash Capture compliance thru Order No. R9-

2017-007. For the Santa Margarita Watershed, the County is requiring Track 1 full trash capture 

compliance for projects proposing the following uses as part of their development after December 3, 

2018. 

• High-density residential: all land uses with at least ten (10) developed dwelling units/acre. 

• Industrial : land uses where the primary activities on the developed parcels involve product 

manufacture, storage, or distribution (e.g., manufacturing businesses, warehouses, equipment 

storage lots, junkyards, wholesale businesses, distribution centers, or building material sales 

yards). 

• Commercial: land uses where the primary activities on the developed parcels involve the sale or 

transfer of goods or services to consumers (e.g., business or professional buildings, shops, 

restaurants, theaters, vehicle repair shops, etc.). 

• Mixed urban: land uses where high-density residential, industrial, and/or commercial land uses 

predominate collectively (i.e., are intermixed). 

• Public transportation stations: facilities or sites where public transit agencies' vehicles load or 

unload passengers or goods (e.g., bus stations and stops). 

Riverside County Maintenance is generally supportive of United Storm Water - Connector Pipe Screens 

or equivalent. Equivalent systems or alternative designs shall be on the State of California Approved 

Trash Capture Device List and requires approval by the Transportation Department for maintenance. 

Riverside County is developing Trash Capture Device Standards, which are expected to be added to the 

Transportation Plan Check Policies and Guidelines when available. Design calculations are not expected 

to be required if the project uses standard sizes per the County's Trash Capture Device Standards. Until 

the Trash Capture Device Standards are available and the project uses standard sizes, the project shall 

complete the following tables and furnish hydraulic analysis calculating the flowrate in the catch basin 

does not exceed the flowrate capacity of the trash capture device in a fully clogged condition. 

Trash Capture BMPs may be applicable to Type 'D' DMAs, as defined in Section 2.3.4 of the SMR WQMP. 

Trash Capture BMPs are designed to treat OrRAsH, the runoff flow rate generated during the 1-year 1-

hour precipitation depth. Utilize Table G-1 to size Trash Capture BMP. Refer to Table G-2 to determine 

the Trash Capture Design Storm Intensity (E). 
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Table G-1 Sizing Trash Capture BMPs 

DMA Post- DMA 
Area Project Effective DMA Areas x 

DMA (square Surface Impervious Runoff Runoff 
Type/ID feet) Type Fraction, It Factor Factor 

[AJ [BJ [CJ [AJ X [CJ 

DMA 270,072 Multi- 0.80 0.60 162,043 
Area G, family 
subarea 
G-1 (5.5 

ac) 

AT= 
:E= [D] 

:E[A] 
162,043 

270,072 

[Bl, [Cl is obtained as described in Section 2.6.1.b from the SMR WQMP 
[G] =43,560 

DMA Post- DMA 
Area Project Effective DMA Areas x 

DMA (square Surface Impervious Runoff Runoff 
Type/ID feet) Type Fraction, It Factor Factor 

[AJ [Bl [CJ [A] X [CJ 

DMA 714,384 Single 0.75 0.54 385,767 
Area F, family 

subareas 
F-5 thru F-
8 {16.4x 

ac) 

AT= 
:E= [D] 

:E[A] 
385,767 

714,384 

DMA 
Area Post- DMA 
(squa Project Effective DMA Areas x 

re Surface Impervious Runoff Runoff 
DMAType/lD feet) Type Fraction, It Factor Factor 

[A] [BJ [CJ [AJ X [CJ 

DMAAreaC 3,76 Single- 0.69 0.48 1,808,611 
(on-site), 7,940 fam ily 

subarea C-15 

40 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Enter BMP Name I Identifier Here 

Trash Capture 
Design Storm Trash Capture Design Flow 
Intensity (in) Rate ( cubic feet or cfs) 

[E] [F] 
[D]x[E] 

= 
0.47 [G] 

1.75 

Enter BMP Name I Identifier Here 

Trash Capture 
Design Storm Trash Capture Design Flow 
Intensity (in) Rate (cubic feet or cfs) 

[E] [F] 
[D]x[E] 

= 
0.47 [G] 

4.16 

Enter BMP Name I Identifier Here 

Trash Capture Trash Capture Design 
Design Storm Flow Rate ( cubic feet or 
Intensity (in) cfs) 



thru C-35 
Res. (91.B ac) 

AT= 
I:[A] I:= [D] 
3,767, 1,808,611 
940 
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[D]x[E] 
[E] [F] = 

0.47 [G] 
19.51 

Table G-2 Approximate precipitation depth/intensity values for calculation of the Trash Capture Design Storm 

City 1-year 1-hour Precipitation 
Depth/Intensity (inches/hr) 

Murrieta 0.47 

Temecula 0.50 

Wildomar 0.37 

Use Table G-3 to summarize and document the selection and sizing of Trash Capture BMPs. 

Table G-3 Trash Capture BMPs 

Required Trash Provided Trash 
BMP Name/ Capture Flowrate Capture Flowrate 

ID DMA No(s) BMP Type/ Description (cfs) (cfs)1 

BMP-C DMAArea C Catch Basin Insert Total 13.94 cfs >2.85 cfs/ea 
(on-site), (16-ea) 0.87 cfs/ea See brochure 

subarea C-15 below 
thru C-15 

BMP- F DMA Area F- Catch Basin Insert Total 2.60 cfs >2.85 cfs/ea 
subareas F-4 (5-ea) 0.52 cfs/ea See brochure 

thru F-8 below 
BMP-G DMAArea G- Catch Basin Insert Total 1.75 cfs >2.85 cfs/ea 

subarea G-1 (TBD) 1.75 cfs/ea See brochure 
below 

1 For connector pipe screens, the Trash Capture Flowrate shall be based on a fully clogged condition for the screen, where the water level is at 

the top of the screen. Then determined the Flowrate based on weir equation (Qweir = C x L x H"(2/3), where C = 3.4). The height used to 

calculate the weir flow rate shall maintain a 6" freeboard to the invert of the catch basin opening at the road. This analysis is meant to replicate 

the hydraulic analysis used in the County's Full Trash Capture Device Standards. 
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OPERATION 
.. 

Curb Opening 

Bypass Weir 

Trough System 

Outflow Pipe/ 

Bypass Flow Path 

Treatment Flow Path 

Non-Clogging 
Screen 

Hydrocarbon 
---Boom 

Bottom 
Screen 

APPLICATIONS 
• Parking Lots 
• Roadways 
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SPECIFICATIONS 
MODEL# 

BIO-CURB-FULL 

TREATMENT FLOW 
CAPACITY (cfs) 

2.85 

BYPASS FLOW 
(cfs) 

UNLIMITED 

Note: Treatment flow rate limited to the weir capacity - actual flow rates of the filter basket is greater than 2.85 cfs. 
v~r in11.<. rl"nth filtAr hask.,ts ~va ilahlA_ 
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Section H: Source Control BMPs 

Section H need only be completed at the Preliminary WQMP phase if source control is critical to the 

project successfully handling the anticipated pollutants. 

Source Control BMPs include permanent, structural features that may be required in your Project plans, 

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

sweeping and "housekeeping," that must be implemented by the site's occupant or user. The Maximum 

Extent Practicable (MEP) standard typically requires both types of BMPs. In general, Operational Source 

Control BMPs cannot be substituted for a feasible and effective Structural Source Control BMP. Complete 

checklist below to determine applicable Source Control BMPs for your site. 

Project-Specific WQMP Source Control BMP Checklist 

All development projects must implement Source Control BMPs. Source Control BMPs are used to minimize pollutants 
that may discharge to the MS4. Refer to Chapter 3 (Section 3.8) of the SMR WQMP for additional information. Complete 
Steps 1 and 2 below to identify Source Control BMPs for the project site. 

STEP 1: IDENTIFY POLLUTANT SOURCES 

Review project site plans and identify the applicable pollutant sources. "Yes" indicates that the pollutant source is 
applicable to project site. "No" indicates that the pollutant source is not applicable to project site. 

IZ! Yes D No Storm Drain Inlets D Yes IZ! No Outdoor storage areas 

IZ! Yes D No Floor Drains D Yes IZ! No Material storage areas 

D Yes IZ! No Sump Pumps D Yes IZ! No Fueling areas 

IZ! Yes D No Pets Control/Herbicide Application D Yes IZ! No Loading Docks 

IZ! Yes D No Food Service Areas D Yes IZ! No Fire Sprinkler Test/Maintenance water 

IZ! Yes D No Trash Storage Areas IZ! Yes D No Plazas, Sidewalks and Parking Lots 

D Yes IZ! No Industrial Processes IZ! Yes D No 
Pools, Spas, Fountains and other water 
features 

D Yes IZ! No 
Vehicle and Equipment Cleaning and 
Maintenance/Repair Areas 

STEP 2: REQUIRED SOURCE CONTROL BMPS 

List each Pollutant source identified above in column 1 and fill in the corresponding Structural Source Control BMPs and 
Operational Control BMPs by referring to the Stormwater Pollutant Sources/Source Control Checklist included in 
Appendix 8. The resulting list of structural and operational source control BMPs must be implemented as long as the 
associated sources are present on the project site. Add additional rows as needed. 

Pollutant Source 
Structural Source Control BMP Operational Source Control BMP 

Roadways Provide storm drain stenciling and 
Education for property owners, 

signage (Sl) 
tenants and occupants (Nl) 

Streets and sidewalks will be 

swept regularly to prevent 

accumulation or litter and debris. 

Debris from pressure washing will 

be collected to prevent entry into 

the storm drain. 
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Residential Lots 

Refuse and Trash 
Storage Areas. 
Locations are shown later on Park 
Site. 

Rooftop Equipment 
Roofing, gutters, and trim. 

Water Quality Management Plan (WQMP) 
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Washwater containing any 
cleaning agent or degreaser will 
be collected and discharge to the 
sanitary sewer not to a storm 
drain. 

Roofs designed to runoff into Activity Restrictions (N2) 
adjoining landscaping. Driveways 
of minimal widths. Roofing, 
gutters, and trim will not be made 
of copper or other unprotected 
metals that may leach into runoff. 

Trash container storage areas shall Inspect monthly. 
be paved with an impervious Check weekly and have trash 
surface, designed not to allow containers emptied when full and 
run-on from adjoining areas, hauled away on a regular basis. 
designed to divert drainage from Maintain trash receptacles and 
adjoining roofs and pavements enclosures in good working order. 
from the surrounding area, and Post "No Hazardous Materials" 
screened or walled to prevent off- signs. 
site transport Inspect and pick up litter and 
of trash. debris 
Trash dumpsters (containers) shall on a daily basis. See CASQA SD-32 
be leak proof and have attached BMP Fact Sheets in Appendix 10 
covers or lids. for 
Trash enclosures shall be roofed additional information. 
per MJPA standards and the Clean up spills immediately. See 
details on the PWQMP Exhibit in CASQA SC-10 BMP Fact Sheets and 
Appendix 1. Emergency Response/Contingency 
Trash compactors shall be roofed Plan in Appendix 10 for additional 
and set on a concrete pad per information. 
City's standards. The pad shall be 
a minimum of one foot larger all 
around than the trash compactor 
and sloped to drain to a sanitary 
sewer line. Connection of trash 
area 
drains to the MS4 is prohibited. 
See CASQA SD-32 BMP Fact Sheets 
in Appendix 10 for additional 
information. 

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

Roofing, gutters, and trim will not 
be made of copper or other 
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Man-made & irrigated slopes and 
landscaped areas 
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unprotected metals that may 
leach into runoff. 

Protect slopes and channels (SS) Irrigation System and Landscape 

Hillside Landscaping (S12) 
Management (N3) 

Irrigation systems and landscape 
Performed during design phase. 

design should follow as a guide 
thespecfficatlonsand 
recommendations of the Water 
Conservation Act of 2006, AB1881 
(Laird) and conform to the 
standards and requirements of 
the County' landscape 
requirements. 
Irrigation systems shall employ 
control systems and be designed 
to conserve water. 
The landscape design shall 
incorporate native and drought 
tolerant vegetation with low 
irrigation requirements. 

See CASQA SD-10 and SD-12 BMP 
Fact Sheets in and other landscape 
literature in WQMP for additional 

information. 

Irrigation and landscape Inspect landscape areas twice 
maintenance should be performed annually (before and after the 
on a regular basis throughout the rainy season) and the irrigation 
year. system quarterly for proper 

See CASQA SC-41 or SD-10 and 
functioning. 

SD-12BMP Fact Sheets in WQMP 
Maintenance should be 

for additional information. 
performed every 2 weeks or as 
needed. 
Landscape maintenance should 
include mowing, weeding, 
trimming, removal of trash & 
debris, repair of erosion, re-
vegetation, and removal 
of cut & dead vegetation. 
Irrigation maintenance should 

include the repair of leaky or 
broken sprinkler heads, the 

maintaining of timing apparatus 
accuracy, and the maintaining of 

shut off valves in 

Common Area Litter Control (N4) 
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Park Site and Detention Basin Efficient Irrigation (S4) Street Sweeping (NS) 

Drainage Facility Inspection and 
Maintenance (NG) 

On-site storm drain On-site storm drain signage will Inspect the signage once per year. 
catch basins with insert. utilize language, "No Dumping Repair or replace when the 
Locations are shown on WQMP Drains to River'', or equally signage becomes unreadable. 
BMPs Site Map approved text that is consistent The original owner or developer 

with the County' requirements. will be responsible for the first 
Landscape area drains surrounded stenciling of the storm drain 
by vegetation will not be signed. system. 
The signs will be located at storm Thereafter when the property is 
drain inlets in impervious areas sold, the new owner will assume 
and will be either stenciled or the responsibility for inspection, 
placarded. maintenance, and funding. 

See CASQA SD-13 BMP Fact Sheet 
in WQMP for additional 

information 

On-site drainage facility inspection Inspect at a minimum, once 
and maintenance. before the onset of the rainy 
On-site drainage structures, season (Oct 1 to May 1), once 
including all storm drain clean during the rainy season, and once 
outs, area drains, inlets, catch after the rainy season. 
basins, inlet & outlet structures, Maintenance should include 
forebays, & water treatment removal of trash, debris, & 
control basins shall be inspected sediment and the repair of any 
and maintained on a regular basis deficiencies or damage that may 
to insure their operational impact water quality. 
adequacy. 

The property owner will assume 
See CASQA SC-44 BMP Fact Sheet the responsibility for all on-site 
in WQMP for additional drainage facility inspection, 
information. maintenance, and funding. 

Section I: Coordinate Submittal with Other Site Plans 

For Final WQMPs, populate Table 1-1 below to assist the plan checker in an expeditious review of your 
project. During construction and at completion, County of Riverside inspectors will verify the installation 
of BMPs against the approved plans. 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 1-1 Construction Plan Cross-reference 

BMP No. or ID BMP Identifier and Description Corresponding Plan Sheet{s} 

BMP-C Extended/ Detention Basin C In Final design 

BMP-F Bio-filtration Basin E In Final design 
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BMP-G Bio-filtration/ Detention Basin G 
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In Final design 

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. The Copermittee with 
jurisdiction over the Project site can advise you regarding the process required to propose changes to the 
approved Project-Specific WQMP. 

Use Table 1-2 to identify other applicable permits that may impact design of the site. If yes is answered to 
any of the items below, the Copermittee may require proof of approval/coverage from those agencies as 
applicable including documentation of any associated requirements that may affect this Project-Specific 
WQMP. 

Table 1-2 Other Applicable Permits 

Agency Permit Required 

State Department of Fish and Game, 1602 Streambed Alteration Agreement Dv [gj N 

State Water Resources Control Board, Clean Water Act Section 401 Water Quality Certification Dv [gj N 

US Army Corps of Engineers, Clean Water Act Section 404 Permit Dv [gj N 

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion Dv [gj N 

Statewide Construction General Permit Coverage [gl y □ N 

Statewide Industrial General Permit Coverage Dv [gj N 

Western Riverside MSHCP Consistency Approval (e.g., JPR, DBESP) Dv [gj N 

Other (please list in the space below as required) [gl y 0N 
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Section J: Operation, Maintenance and Funding 

Applicant is required to state the intended responsible party for BMP Operation, Maintenance and 
Funding at the Preliminary WQMP phase. The remaining requirements as outlined above are required for 
Final WQMP only. 

The Copermittee with jurisdiction over the Project site will periodically verify that BMPs on your Project 
are maintained and continue to operate as designed. To make this possible, the Copermittee will require 
that you include in Appendix 9 of this Project-Specific WQMP: 

1. A means to finance and implement maintenance of BMPs in perpetuity, including replacement 
cost. 

2. Acceptance of responsibility for maintenance from the time the BMPs are constructed until 
responsibility for operation and maintenance is legally transferred. A warranty covering a period 
following construction may also be required. 

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

4. Figures delineating and designating pervious and impervious areas, location, and type of 
Stormwater BMP, and tables of pervious and impervious areas served by each facility. Geo­
locating the BMPs using a coordinate system of latitude and longitude is recommended to help 
facilitate a future statewide database system. 

5. A separate list and location of self-retaining areas or areas addressed by LID Principles that do 
not require specialized Operations and Maintenance or inspections but will require typical 
landscape maintenance as noted in Chapter 5, in the SMR WQMP. Include a brief description of 
typical landscape maintenance for these areas. 

The Copermittee with jurisdiction over the Project site will also require that you prepare and submit a 
detailed BMP Operation and Maintenance Plan that sets forth a maintenance schedule for each of the 
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 BMP Operation and Maintenance Plan are 
in Chapter 5 of the SMR WQMP. 

Maintenance Mechanism: HOA and POA will have ongoing maintenance responsibilities. Site design and 
treatment BMPs have been designed to keep maintenance efforts in line with 
Keller Crossing Development project maintenance activities. 

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

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

Regional MS4 Permit Order No. R9-2013-0001 as amended by Order No. R9-2015-0001 
and Order No. R9-2015-0100 an NPDES Permit issued by the San 
Diego Regional Water Quality Control Board. 

Applicant Public or private entity seeking the discretionary approval of new 
or replaced improvements from the Copermittee with jurisdiction 
over the project site. The Applicant has overall responsibility for the 
implementation and the approval of a Priority Development 
Project. The WQMP uses consistently the term "user" to refer to the 
applicant such as developer or project proponent. 
The WQMP employs also the designation "user" to identify the 
Registered Professional Civil Engineer responsible for submitting 
the Project-Specific WQMP, and designing the required BMPs. 

Best Management Defined in 40 CFR 122.2 as schedules of activities, prohibitions of 
Practice (BMP) practices, maintenance procedures, and other management 

practices to prevent or reduce the pollution of waters of the United 
States. BMPs also include treatment requirements, operating 
procedures and practices to control plant site runoff, spillage or 
leaks, sludge or waste disposal, or drainage from raw material 
storage. In the case of municipal storm water permits, BMPs are 
typically used in place of numeric effluent limits. 

BMP Fact Sheets BMP Fact Sheets are available in the LID BMP Design Handbook. 
Individual BMP Fact Sheets include sitting considerations, and 
design and sizing guidelines for seven types of structural BMPs 
(infiltration basin, infiltration trench, permeable pavement, 
harvest-and-use, bioretention, extended detention basin, and sand 
filter). 

California Publisher of the California Stormwater Best Management Practices 
Stormwater Quality Handbooks, available at 

Association (CASQA) www.cabmphandbooks.com. 

Conventional A type of BMP that provides treatment of stormwater runoff. 
Treatment Control Conventional treatment control BMPs, while designed to treat 

BMP particular Pollutants, typically do not provide the same level of 
volume reduction as LID BMPs, and commonly require more 
specialized maintenance than LID BMPs. As such, the Regional 
MS4 Permit and this WQMP require the use of LID BMPs wherever 
feasible, before Conventional Treatment BMPs can be considered 
or implemented. 

Copermittees The Regional MS4 Permit identifies the Cities of Murrieta, 
Temecula, and Wildomar, the County, and the District, as 
Copermittees for the SMR. 
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County 

CEQA 

CIMIS 

CWA 

CWA Section 303(d) 
Waterbody 

Design Storm 

DCV 

Design Flow Rate 

DCIA 

Discretionary 
Approval 

District 
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The abbreviation refers to the County of Riverside in this 
document. 
California Environmental Quality Act - a statute that requires 
state and local agencies to identify the significant environmental 
impacts of their actions and to avoid or mitigate those impacts, if 
feasible. 
California Irrigation Management Information System - an 
integrated network of 118 automated active weather stations all 
over California managed by the California Department of Water 
Resources. 
Clean Water Act- is the primary federal law governing water 
pollution. Passed in 1972, the CW A established the goals of 
eliminating releases of high amounts of toxic substances into 
water, eliminating additional water pollution by 1985, and 
ensuring that surface waters would meet standards necessary for 
human sports and recreation by 1983. 
CWA Section 402(p) is the federal statute requiring NPDES 
permits for discharges from MS4s. 
Impaired water in which water quality does not meet applicable 
water quality standards and/ or is not expected to meet water 
quality standards, even after the application of technology based 
pollution controls required by the CW A. The discharge of urban 
runoff to these water bodies by the Copermittees is significant 
because these discharges can cause or contribute to violations of 
applicable water quality standards. 
The Regional MS4 Permit has established the 85th percentile, 24-
hour storm event as the 11Design Storm". The applicant may refer 
to Exhibit A to identify the applicable Design Storm Depth (D85) 
to the project. 
Design Capture Volume (DCV) is the volume of runoff produced 
from the Design Storm to be mitigated through LID Retention 
BMPs, Other LID BMPs and Volume Based Conventional 
Treatment BMPs, as appropriate. 
The design flow rate represents the minimum flow rate capacity 
that flow-based conventional treatment control BMPs should treat 
to the MEP, when considered. 
Directly Connected Impervious Areas - those impervious areas 
that are hydraulically connected to the MS4 (i.e. street curbs, catch 
basins, storm drains, etc.) and thence to the structural BMP 
without flowing over pervious areas. 
A decision in which a Copermittee uses its judgment in deciding 
whether and how to carry out or approve a project. 

Riverside County Flood Control and Water Conservation District. 
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A Drainage Management Area - a delineated portion of a project 
site that is hydraulically connected to a common structural BMP 
or conveyance point. The Applicant may refer to Section 3.3 for 
further guidelines on how to delineate DMAs. 
Refers to the amount of time the design volume takes to pass 
through the BMP. The specified or incorporated drawdown times 
are to ensure that adequate contact or detention time has occurred 
for treatment, while not creating vector or other nuisance issues. It 
is important to abide by the drawdown time requirements stated 
in the fact sheet for each specific BMP. 
Area which 1) is suitable for a BMP (for example, if infiltration is 
potentially feasible for the site based on infeasibility criteria, 
infiltration must be allowed over this area) and 2) receives runoff 
from impervious areas. 
An Environmental Sensitive Area (ESA) designates an area "in 
which plants or animals life or their habitats are either rare or 
especially valuable because of their special nature or role in an 
ecosystem and which would be easily disturbed or degraded by 
human activities and developments". (Reference: California Public 
Resources Code§ 30107.5). 
Evapotranspiration (ET) is the loss of water to the atmosphere by 
the combined processes of evaporation (from soil and plant 
surfaces) and transpiration (from plant tissues). It is also an 
indicator of how much water crops, lawn, garden, and trees need 
for healthy growth and productivity 
The Floor Area Ratio (FAR) is the total square feet of a building 
divided by the total square feet of the lot the building is located 
on. 
Flow-based BMPs are conventional treatment control BMPs that 
are sized to treat the design flow rate. 
Facility Pollution Prevention Plan 

Hydrologic Condition of Concern - Exists when the alteration of a 
site's hydrologic regime caused by development would cause 
significant impacts on downstream channels and aquatic habitats, 
alone or in conjunction with impacts of other projects. 
Hydromodification Management Plan - Plan defining Performance 
Standards for PDPs to manage increases in runoff discharge rates 
and durations. 
BMP to mitigate the increases in runoff discharge rates and 
durations and meet the Performance Standards set forth in the 
HMP. 
Hydrologic Soil Groups - soil classification to indicate the 
minimum rate of infiltration obtained for bare soil after prolonged 
wetting. The HSGs are A (very low runoff potential/high 
infiltration rate), B, C, and D (high runoff potential/very low 
infiltration rate) 
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Hydromodification The Regional MS4 Permit identifies that increased volume, velocity, 
frequency and discharge duration of storm water runoff from 
developed areas has the potential to greatly accelerate downstream 
erosion, impair stream habitat in natural drainages, and negatively 
impact beneficial uses. 

JRMP A separate Jurisdictional Runoff Management Plan ORMP) has 
been developed by each Copermittee and identifies the local 
programs and activities that the Copermittee is implementing to 
meet the Regional MS4 Permit requirements. 

LID Low Impact Development (LID) is a site design strategy with a goal 
of maintaining or replicating the pre-development hydrologic 
regime through the use of design techniques. LID site design BMPs 
help preserve and restore the natural hydrologic cycle of the site, 
allowing for filtration and infiltration which can greatly reduce the 
volume, peak flow rate, velocity, and pollutant loads of storm water 
runoff. 

LID BMP A type of stormwater BMP that is based upon Low Impact 
Development concepts. LID BMPs not only provide highly effective 
treatment of stormwater runoff, but also yield potentially 
significant reductions in runoff volume - helping to mimic the pre­
project hydrologic regime, and also require less ongoing 
maintenance than Treatment Control BMPs. The applicant may 
refer to Chapter 2. 

LID BMP Design The LID BMP Design Handbook was developed by the 
Handbook Copermittees to provide guidance for the planning, design and 

maintenance of LID BMPs which may be used to mitigate the water 
quality impacts of PDPs within the County. 

LID Bioretention BMP LID Bioretention BMPs are bioretention areas are vegetated (i.e., 
landscaped) shallow depressions that provide storage, infiltration, 
and evapotranspiration, and provide for pollutant removal ( e.g., 
filtration, adsorption, nutrient uptake) by filtering stormwater 
through the vegetation and soils. In bioretention areas, pore spaces 
and organic material in the soils help to retain water in the form of 
soil moisture and to promote the adsorption of pollutants (e.g., 
dissolved metals and petroleum hydrocarbons) into the soil matrix. 
Plants use soil moisture and promote the drying of the soil through 
transpiration. 
The Regional MS4 Permit defines "retain" as to keep or hold in a 
particular place, condition, or position without discharge to surface 
waters. 

LID Biofiltration BMP BMPs that reduce stormwater pollutant discharges by intercepting 
rainfall on vegetative canopy, and through incidental infiltration 
and/ or evapotranspiration, and filtration, and other biological and 
chemical processes. As stormwater passes down through the 
planting soil, pollutants are filtered, adsorbed, biodegraded, and 
sequestered by the soil and plants, and collected through an 
underdrain. 
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BMPs used to facilitate capturing Stormwater Runoff for later use 
without negatively impacting downstream water rights or other 
Beneficial Uses. 
BMPs to reduce stormwater runoff by capturing and infiltrating the 
runoff into in-situ soils or amended onsite soils. Typical LID 
Infiltration BMPs include infiltration basins, infiltration trenches 
and pervious pavements. 
BMPs to ensure full onsite retention without runoff of the DCV 
such as infiltration basins, bioretention, chambers, trenches, 
permeable pavement and pavers, harvest and reuse. 
Site design concepts that prevent or minimize the causes ( or 
drivers) of post-construction impacts, and help mimic the pre-
development hydrologic regime. 
Maximum Extent Practicable - standard established by the 1987 
amendments to the CW A for the reduction of Pollutant discharges 
from MS4s. Refer to Attachment C of the Regional MS4 Permit for 
a complete definition of MEP. 

Multi-family - zoning classification for parcels having 2 or more 
living residential units. 
Municipal Separate Storm Sewer System (MS4) is a conveyance or 
system of conveyances (including roads with drainage systems, 
municipal streets, catch basins, curbs, gutters, ditches, man-made 
channels, or storm drains): (i) Owned or operated by a State, city, 
town, borough, county, parish, district, association, or other public 
body (created by or pursuant to State law) having jurisdiction over 
disposal of sewage, industrial wastes, storm water, or other wastes, 
including special districts under State law such as a sewer district, 
flood control district or drainage district, or similar entity, or an 
Indian tribe or an authorized Indian tribal organization, or 
designated and approved management agency under section 208 
of the CW A that discharges to waters of the United States; (ii) 
Designated or used for collecting or conveying storm water; (iii) 
Which is not a combined sewer; (iv) Which is not part of the 
Publicly Owned Treatment Works (POTW) as defined at 40 CFR 
122.26. 
Defined by the Regional MS4 Permit as 1Priority Development 
Projects1 if the project, or a component of the project meets the 
categories and thresholds described in Section 1.1.1. 
National Pollution Discharge Elimination System - Federal 
program for issuing, modifying, revoking and reissuing, 
terminating, monitoring and enforcing permits, and imposing and 
enforcing pretreatment requirements, under Sections 307, 318, 402, 
and 405 of the CW A. 
Natural Resources Conservation Service 
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Priority Development Project - Includes New Development and 
Redevelopment project categories listed in Provision E.3.b of the 
Regional MS4 Permit. 
Pollutants expected to be present on the project site and for which 
a downstream water body is also listed as Impaired under the CW A 
Section 303( d) list or by a TMDL. 
A plan specifying and documenting permanent LID Principles and 
Stormwater BMPs to control post-construction Pollutants and 
stormwater runoff for the life of the PDP, and the plans for 
operation and maintenance of those BMPs for the life of the project. 
Waters of the United States. 

The creation, addition, and or replacement of impervious surface 
on an already developed site. Examples include the expansion of a 
building footprint, road widening, the addition to or replacement 
of a structure, and creation or addition of impervious surfaces. 
Replacement of impervious surfaces includes any activity that is 
not part of a routine maintenance activity where impervious 
material( s) are removed, exposing underlying soil during 
construction. Redevelopment does not include trenching and 
resurfacing associated with utility work; resurfacing existing 
roadways; new sidewalk construction, pedestrian ramps, or bike 
lane on existing roads; and routine replacement of damaged 
pavement, such as pothole repair. 
Project that meets the criteria described in Section 1. 
Runoff Funds have not been established by the Copermittees and 
are not available to the Applicant. 
If established, a Runoff Fund will develop regional mitigation 
projects where PDPs will be able to buy mitigation credits if it is 
determined that implementing onsite controls is infeasible. 
San Diego Regional Water Quality Control Board - The term 
"Regional Board", as defined in Water Code section 13050(b), is 
intended to refer to the California Regional Water Quality Control 
Board for the San Diego Region as specified in Water Code Section 
13200. State agency responsible for managing and regulating water 
quality in the SMR. 
Southern California Coastal Water Research Project 

Site design BMPs prevent or minimize the causes (or drivers) of 
post-construction impacts, and help mimic the pre-development 
hydrologi.c regime. 
Parcels with a zoning classification for a single residential unit. 
Southern California Stormwater Monitoring Coalition 

The Santa Margarita Region (SMR) represents the portion of the 
Santa Margarita Watershed that is included within the County of 
Riverside. 
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Source Control BMPs land use or site planning practices, or 
structural or nonstructural measures that aim to prevent runoff 
pollution by reducing the potential for contamination at the source 
of pollution. Source control BMPs minimize the contact between 
Pollutants and runoff. 
Structures designed to remove pollutants from stormwater runoff 
and mitigate hydromodification impacts. 
Storm Water Pollution Prevention Plan 

Tentative Tract Maps are required for all subdivision creating five 
(5) or more parcels, five (5) or more condominiums as defined in 
Section 783 of the California Civil Code, a community apartment 
project containing five (5) or more parcels, or for the conversion of 
a dwelling to a stock cooperative containing five (5) or more 
dwelling units. 
Total Maximum Daily Load - the maximum amount of a Pollutant 
that can be discharged into a waterbody from all sources (point and 
non-point) and still maintain Water Quality Standards. Under 
CWA Section 303(d), TMDLs must be developed for all 
waterbodies that do not meet Water Quality Standards after 
application of technology-based controls. 
United States Environmental Protection Agency 
Volume-Based BMPs applies to BMPs where the primary mode of 
pollutant removal depends upon the volumetric capacity such as 
detention, retention, and infiltration systems. 
Water Quality Management Plan 

The Regional MS4 Permit defines the wet season from October 1 
through April 30. 
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Appendix 1: Maps and Site 
Plans 

Location Map, WQMP Site Plan and Receiving Waters Map 

Complete the checklist below to verify all exhibits and components are included in the Project­
Specific WQMP. Refer Section 4 of the SMR WQMP and Section D of this Template. 

Map and Site Plan Checklist 
Indicate all Maps and Site Plans are included in your Project-Specific WQMP by checking the boxes below. 

[8J Vicinity and Location Map 

[8J Existing Site Map (unless exiting conditions are included in WQMP Site Plan) 

[8J WQMP Site Plan 

[8J Parcel Boundary and Project Footprint 

[8J Existing and Proposed Topography & Drainage Management Areas (DMAs) 

[8J Proposed Structural Best Management Practices (BMPs), with cross sections 

[8J Drainage Paths 

[8J Drainage infrastructure, inlets, overflows 

[8J Source Control & Site Design BMPs (notes can be used for BMPs that can' t be depicted) 

D Buildings, Roof Lines, Downspouts 

D Impervious Surfaces 

D Pervious Surfaces (i.e. Landscaping) 

[8J Standardized Labeling 

[8J Use Riverside County Flood Control CB-110 for outlet structure with block outs for a trash screen out 
the outside, and an orifice/weir plate(s) on the inside of the structure or other design that is as easy to 
maintain. The screen should be as large as possible to minimize clogging. 

D If BMPs are in the road R/W (only with CFD/CSA maintenance or LID Principals) add "BMP" paddle 
markers at the start and end of each BMPs and LID principals 

D When underdrain are proposed, gravel shall be clean washed gravel, AASHTO #57 stone preferred. 
Underdrains shall be Schedule 40 PVC, with a minimum slope of 0.005, with cleanouts equal in diameter 
of the subdrain that extends 6 inches above the media with a lockable screw cap, spaced every 50 feet, at 
the collector drain line connection, and at any bends. 

D When BSM is proposed, BSM shall consist of 60-80% clean sand, up to 20% clean topsoil, and 20% of 
a nutrient-stabilized organic amendment. BSM shall be placed on top of 3-inches of Choker Sand placed 
on top of 3-inches of ASTM No. 8 stone (1/4 to 1/2-inch pea gravel), and placed on top of 12 to 24-inches 
of a clean, open-graded drain rock layer. 

D For Tracts, the Regional Board requires fully functioning WQMP BMPs for opening model home 
complexes, sales offices, or use of roads (i.e. prior to occupancy or intended use of any portion of the 
project). The County encourages phasing post-construction BMPs, small structural BMPs (e.g. specifically 
for sales offices), or self-retaining areas. This phasing can be shown on the WQMP site map and 
sequencing shall be included on the Grading plans, so that a fully functioning WQMP BMP is addressing 
any portion of the project that has been granted occupancy or granted the intended use. 
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Appendix 2: Construction 
Plans 

The latest set of Grading, Drainage Plans, and Street Improvement plans shall be included 

Bioretention/Biofiltration BMPs construction notes (Santa Margarita Region only). For Bioretention and 
Biofiltration facilities, the following construction notes shall be shown on the Grading and/or Drainage plans: 

1. The Engineer shall furnish to the County a copy of the source testing and a signed certification that the fully 
blended Bioretention/Biofiltration Soil Media (BSM) material meets all of the WQMP requirements before 
material is imported or if the material is mixed onsite prior to installation. 

2. As BSM material is being installed, Quality Assurance (QA) tests shall be conducted or for every 1,200 tons or 
800 cubic yards mixed on-site from a completely mixed stockpile or windrow, with a minimum of three tests. For 
imported material from a supplier with a quality control program the QA tests shall be conducted 2,400 tons or 
1,600 cubic yards from the supplier. 

3. The Engineer conducting the Quality Control testing shall furnish to the County copy of the QA testing and a 
certification that the BSM for the project meets all of the following requirements. Certified mitigation plans can 
be used for exceedances, as long as all requirements are designed to be met. 

a. BSM shall not be compacted. BSM shall consist of 60-80% clean sand, up to 20% clean topsoil, and 20% of 
a nutrient-stabilized organic amendment. The initial infiltration rate shall be greater than 8 inches per hour 
per laboratory test. 

b. pH: 6.0 - 8.5; Salinity: 0.5 to 3.0 mmho/cm as electrical conductivity; Sodium absorption ratio: < 6.0; 
Chloride: < 800 ppm in saturated extract; Cation Exchange Capacity (CEC): > 10 meq/100 g; Organic Matter: 
2 to 5-percent on a dry weight basis; Carbon: Nitrogen Ratio: 12 to 40, preferably 15 to 40; Gravel larger 
than 2mm: 0 to 25-percent of the total sample; Clay smaller than 0.005mm: 0 to 5 percent of the non­
gravel fraction. 

c. BSM shall be tested to limit the leaching of potential inherent pollutants. BSM used in Biofiltration BMPs 
shall conform to the following limits for pollutant concentrations in saturated extract: Phosphorus: < 1 
mg/L; Nitrate < 3 mg/L, Copper < 0.025 mg/L. These pollutant limits are for the amount that is leached 
from the sample, not from the soil sample itself. Testing may be performed after laboratory rinsing of 
media with up to 15 pore volumes of water. Equivalent test results will be accepted if certified by a 
laboratory or appropriate testing facility. 

d. Low nutrient compost used in BSM shall be sourced from a facility permitted through Ca/Recycle, preferably 
through USCC STA program. Compost shall conform to the following requirements: Physical contaminants 
<1% by dry weight; Carbon:Nitrogen ratio: 12:1 to 40:1; Maturity/Stability shall conform to either: So/vita 
Maturity Index: ;? 5.5, CO2 Evolution: < 2.5 mg CO2-C per g compost organic matter per day, or< 5 mg CO2-
C per g compost C per day; Select Pathogens and Trace metals shall pass US EPA Class A Standard. Testing 
shall be no more than 6 months old and representative of current stockpiles. 

e. Coconut coir pith used in BSM shall be thoroughly rinsed with freshwater and screened to remove coarse 
fibers as part of production and aged> 6 months. Peat used in BSM shall be sphagnum peat. 

Please notify the County if additional sources and laboratories can be added to this list. The Potential Sources and 
Laboratories are not part of the construction note - Potential BSM sources may include: Gail Materials {Temescal Valley), 
Agriservice {Oceanside}, and Greatsoils {Escondido). Earthworks {Riverside); Potential Laboratories may include: Fruit 
Growers Laboratory, Inc. {Santa Paula, http://www.fglinc.com/) Wallace Laboratories {El Segundo, http://us.wlabs.com/) . 
Control Labs {Watsonville, http:ljwww.controllabs.com) and A&L Western Laboratories {Modesto, http://www.al-labs­
west.com/l. 
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Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Appendix 3: Soils Information 
Geotechnical Study, Other Infiltration Testing Data, and/or Other Documentation 

Examples of material to provide in Appendix 3 may include but are not limited to the following: 

• Geotechnical Study/Report prepared for the project, 

• Additional soils testing data (if not included in the Geotechnical Study), 

• Exhibits/Maps/Other Documentation of the Hydrologic Soils Groups (HSG)s at the 

project site. 

This information should support the Full Infiltration Applicability, and Biofiltration Applicability 

sections of this Template. Refer to Section 2.3 of the SMR WQMP and Sections A and D of this 

Template. 

The County will accept explicit recommendations from the Geotechnical Engineer, such as 

specifying a design infiltration rate (unfactored) when infiltration rates vary, recommendations 

for impermeable liners due to concerns about seepage in fill areas/near gas tanks, or other site 

specific recommendations based on physical conditions. 
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Appendix 4: Historical Site 
Conditions 

Phase I Environmental Site Assessment or Other Information on Past Site Use 

Examples of material to provide in Appendix 4 may include but are not limited to the following: 

• Environmental Site Assessments conducted for the project, 

• Other information on Past Site Use that impacts the feasibility of LID BMP 

implementation on the site. 

This information should support the Full Infiltration Applicability, and Biofiltration Applicability 

sections of this Template. Refer to Section 2.3 of the SMR WQMP and Sections D of this 

Template. 
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Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Appendix 5: LID Feasibility 
Supplemental Information 

Information that supports or supplements the determination of LID technical feasibility documented in Section D 

Examples of material to provide in Appendix 5 may include but are not limited to the following: 

• Technical feasibility criteria for DMAs 

• Site specific analysis of technical infeasibility of all LID BMPs (if Alternative Compliance is 

needed) 

• Documentation of Approval criteria for Proprietary Biofiltration BMPs 

This information should support the Full Infiltration Applicability, and Biofiltration Applicability 

sections of this Template. Refer to Section 2.3 of the SMR WQMP and Sections D of this 

Template. 
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Proprietary Biofiltration Criteria 

The applicant shall provide documentation of compliance with each criterion in this checklist as part of 

the project submittal. Proprietary Biofiltration BMPs shall not be proposed if the BMP will accept 

undeveloped off-site tributary flows, where potential silt/sediment could clog or otherwise negatively 
impact the BMP. 

1 All BMPs must be sited/designed with the max. feasible infiltration/evapotranspiration6• 

Requirement Response 

la What was the development status of the site prior Raw ungraded conditions. 
to project application (i.e. raw ungraded land, or 
redevelopment with existing graded conditions)? 
- There will be more expectations to infiltrate if 
the project is a new development. 

lb History of design discussions/coordination for the The project site is in Type Soils B, C and D. 
site proposed project, resulting in the final design 
determination (i.e. infiltration vs. flow-thru): 

le The consideration of site design alternatives to Average infiltration rate = 0.09 in/hr in Area B 
achieve infiltration or partial infiltration on site; and 0.06 in/hr in Area C. 

ld The physical impairments (i.e., fire road egress, N/A 
public safety considerations, sewer lines, etc.) and 
public safety concerns (impermeable liners only 
to avoid geotech or contamination issues); 

le The extent low impact development BMP Site design BMP worksheet is included. 
requirements were included in the project site 
design (site design worksheets can be attached). 

lf When in the development process (e.g. N/A 
entitlement or plan check, with dates of 
geotechnical work and development approval 
dates) did a geotechnical engineer analyze the 
site for infiltration feasibility? 

lg What was the scope of the geotechnical testing? 

lh What are Public Health and Safety requirements None 
that affect infiltration locations? 

li What are the conclusions and recommendations 
from the geotechnical engineer, in regards to 
infiltrating/retaining on-site or allowing some or 
all of the flows to flow-thru as a proprietary BMP? 

lj How will the proposed proprietary biofiltration Using both filtration and available infiltration. 
BMPs achieve maximum feasible retention 

6 To address San Diego Regional Board letter dated April 28, 2017 regarding documentation to support infeasibility 
to retain or infiltrate storm water on-site. This document will be used to meet the Regional Board requirements for 
documentation. As such, not apply or non-responses will not be accepted. 
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2 

2a 

2b 

2c 

2d 

2e 

2f 

3 

3a 

(evapotranspiration and infiltration) of the water 
quality volume, as required by MS4 Permits? 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Proprietary Biofiltration BMP sizing (all proprietary/compact BMPs require TAPE approval)7 

Requirement Response 

Use Table F-1 and F-2 of the WQMP template to N/A 
identify and list all the pollutants of concern. 

Attached Active Technology Acceptance 
Protocol-Ecology (TAPE) certification, with General 
Use Level Designation (GULD) for all of applicable Yes or No 
pollutants of concern 

The most restrictive loading rates outlined in TAPE 
GULD approval8 for all ofthe pollutants of concern. 

Attach calculations, and all relevant steps to show 
that the sizing of the proprietary BMP is based on 

Yes or No 
the flowrate (or volume) used to obtain 
TAPE/GULD approval (the most restrictive rate). 

Are the infiltration rates are outlet controlled Is the design infiltration rate controlled by the 

(e.g., via an underdrain and orifice/weir) or outlet? Yes or No 

controlled by the infiltration rate of the media? If No, provide the rates for the outlet and the 
Faster infiltration rates thru the media tend to media and explain why outlet control is not 
reduce O&M issues. practicable. 

Does the water surface drains to at least 12 

inches below the media surface within 24 hours 

from the end of storm event flow to preserve 
Yes or No 

plant health and promote healthy soil structure? 

Biofiltration BMPs must be designed to promote appropriate biological activity to support and 
maintain treatment processes. 

Requirement Response 

Plants tolerant of project climate, design ponding Provide documentation justifying plant 
depths and the treatment media composition. selection.9 

7 Full scale field testing data that has been verified by Washington Department of Ecology and General Use Level 
Designation is required. https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Stormwater­
permittee-guidance-resources/Emerging-stormwater-treatment-technologies. Otherwise, the County has no 
obligation to accept the use of any other proprietary flow-thru BMP. Additional guidance can be found at the end 
of this checklist from the San Diego BMPDM Appendix F.1 for other verified third-party, field scale testing 
performance criteria that does not meet the Washington Department of Ecology standards. 
8 E.g. if the BMP was certified/verified with 100 gallons per minute treatment rate, the BMP shall be sized with no 
more than the equivalent rate). 
9 See Appendix E.20 of the San Deigo BMPDM for initial plan list for consideration for Riverside County. 
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3b 

3c 

3d 

4 

4a 

4b 

4c 

4d 

4e 

5 

Plants that minimize irrigation requirements. 

Plant location and growth will not impede 

expected long-term media filtration rates and will 

enhance long-term infiltration rates to the extent 

possible. 

If plants are not applicable to the biofiltration 

design, other biological processes are supported 

as needed to sustain treatment processes (e.g., 

biofilm in a subsurface flow wetland) . TAPE GULD 

approval that identifies approval with and 

without plants can be submitted for approval. 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Provide documentation describing irrigation 

requirements for establishment and long term 

operation. 

Provide documentation justifying plant 

selection.4 

For biofiltration designs without plants, 

describe the biological processes that will 

support effective treatment and how they will 

be sustained. 

Biofiltration BMPs must be designed with a hydraulic loading rate to prevent erosion, scour, and 
channeling within the BMP. Erosion, scour, and/or channeling can disrupt treatment processes 
and reduce effectiveness. 

Requirement Response 

What pre-treatment devices (e.g. vegetated 
buffers, catch basin inserts) and designs (e.g. Catch Basin insert 
forebay berms with cutouts) are proposed? 

Adequate scour protection has been provided for 
both sheet flow and pipe inflows to the BMP. 

Where scour protection has not been provided, What are the maximum velocities for sheet 
flows into and within the BMP are kept to non- flow and pipe inflows into the BMP? 
erosive velocities. 

The BMP is used in a manner consistent with Manufacturer Requirements vs. the Design 

manufacturer guidelines and conditions of its 

third-party certification (e.g. maximum tributary 

area, maximum inflow velocities, etc.). 

To preserve permeability, the media should have Provide media gradation calculations and (if 

substantial void ratios and avoidance of choking proposed) geotextile selection calculations if 

layers. the geotextile could affect hydraulic loading 

rate. 

Biofiltration BMP must include operation and maintenance design features and planning 
considerations for continued effectiveness of pollutant removal and flow control functions. 
Biofiltration BMPs require regular maintenance in order provide ongoing function as intended. 
Additionally, it is not possible to foresee and avoid potential issues as part of design; therefore, 
plans must be in place to correct issues if they arise. 

Requirement I Response 
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Sa Is there any media or cartridge required to 
maintain the function of the BMP sole-sourced or 
proprietary in any way? If yes, obtain explicit 
approval by the Agency. Potentially full 
replacement costs to a non-proprietary BMP 
needs to be considered. 

Sb The maintenance plan specific for the proprietary 
BMP specific inspection activities, regular/periodic 
maintenance activities and specific corrective 
actions relating to scour, erosion, channeling, 
media clogging, vegetation health, and inflow and 
outflow structures. 

Sc Adequate site area and features have been 
provided for BMP inspection and maintenance 
access. 

Sd For proprietary biofiltration BMPs, the BMP 
maintenance plan is consistent with manufacturer 
guidelines and conditions of its third-party 
certification (i.e., maintenance activities, 
frequencies) . 

Se Describe all portions of the BMP that may 

potentially clog or present an O&M issue. 

Sf Describe design features to address each of the 

potential clogging or O&M issues. 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Yes or No explain: 

This is in addition to the O&M Plan described 

in the WQMP guidance document, Section 5. 

Illustrate maintenance access routes, 

setbacks, maintenance features as needed on 

project water quality plans 

Yes or No 

By signing below, the preparer certifies all the information provided with this submittal and 
submittals related to proprietary BMPs for the project is accurate, and relevant information to 
assess the long term operation and maintenance of this proprietary BMP was not omitted with this 
submittal. 

Prepared by: 

Title: 

Signature: 

Date: 
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Alternative Pollutant Treatment Performance Standard 

County staff may allow the applicant to submit alternative third-party documentation that the pollutant 
treatment performance of the system is consistent with Technology Acceptance Protocol-Ecology 
certifications. Table F.1-1 describes the required levels of certification and Table F.1-2 describes the 
pollutant treatment performance levels associated with each level of certification. Acceptance of this 
approach is at the sole discretion of County staff, preference would be given to: 

a. Verified third-party, field-scale testing performance under the Technology Acceptance 
Reciprocity Partnership Tier II Protocol. This protocol is no longer operated, however this is 
considered to be a valid protocol and historic verifications are considered to be representative 
provided that product models being proposed are consistent with those that were tested. 
Technology Acceptance Reciprocity Partnership verifications were conducted under New Jersey 
Corporation for Advance Testing and are archived at the website linked below. Note that 
Technology Acceptance Reciprocity Partnership verifications must be matched to pollutant 
treatment standards in Table F.1-2 then matched to an equivalent Technology Acceptance 
Protocol-Ecology certification in Table F.1-1. 

b. Verified third-party, field-scale testing performance under the New Jersey Corporation for 
Advance Testing protocol. Note that New Jersey Corporation for Advance Testing verifications 
must be matched to pollutant treatment standards in Table F.1-2 then matched to an 
equivalent Technology Acceptance Protocol- Ecology certification in Table F.1-1. A list of field­
scale verified technologies under Technology Acceptance Reciprocity Partnership Tier II and 
New Jersey Corporation for Advance Testing can be accessed at: 
http://www.njcat.org/verification-process/tech nology-verification-data base. htm I ( refer to: 
field verified technologies only). 
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Table F.1-1: Required Technology Acceptance Protocol-Ecology Certifications for PoUtuants of 
Concern for Biofiltration Performance Standard 

T rn h 

Sediments 

Oil and Grease 

Nurr:icnrs 

Mcmls 

Pesticides 

rgarncs 

Bacteria and Viruses 

Basic Trea tment O R Phosphorus T rc:1tmcnt O R 

Enhanced Treatment 

Basic Treatment OR Phosphorus Treatment OR 

Enhanced Treatment 

Basic Treatment OR Phosphorus Treatment OR 

Enhanced T reatmeot 

Phosphorus Trcarmcnr' 

Enhanced Treatment 

Basic Treatment {including filtration)2 OR 

Phosphorus 'freatmem OR • nhanccd Treatment 

Basic Treatment Qncluding filtration)' OR 

Phosphorus T r<.:atmw1t R Enhanc~d Tn.-atment 

Basic Treatment (including bac teria remo,·al 

processes) 1 OR Pho. phoros Treatment OR 
Enhanced Treatment 

I - The.re is no Technologr _\cceptance Prorocol•Ecology equi,•.tlent· for nurogen compounds:~ howeYer sysrems rhar are 
clesigned to ret:\jn phosphoru (il:-o ,vell ns mee1 ba.s.i trentmenl designntion), gener,i.Jly -:also pnwide tre(ume1i t of ni1rogen 
compounds. \There nitrogen is rt pollu1:1nt of conttrn, relative perform:toce of avnil.1blc certified sysrcm.s for rtitrogen 
rcmo\--:d should be considered m B.J_\U> selection. 
2 - Pescicides, organics, :u1d o:r-.-ygen dema11dmg sub.srn.nccs nre f)'p icaUr addressed by parucle fila:ucio11 consistent \V1th 
rhe le,-e.1 of [te umenr required ro .1chie\~e: B.as.ic rre:mnenr cer1iftcnion~ if a sysrern wirh Basfr rrenrmenr cerrific~uio11 does 
not prm-icle filtrntion. it is nor ac:tcp1nble fo r pc!,cicidcs, organics or osyg~a dem:m<ling sulJSt.m n. 
3 - 1berc is no Technology Acceptance Protocol .. cologr e-quivalcnr for p;irhogcns (,-iruscs and b.:i.cre:rin), and rcsnng 
dara arc limited because of typical sample hold times. ysrems wirh Technology Acceptance Protocol Ecology Basic 
Trea1n1en1 must he ii-1clude one or n1ore ~igoificam bacreria remo1nl process ~uch ns mediit filtrat ion., phy~ic,11 sorprion, 
pr~l:ttiun, reduced rc.xlo:o. t,;uorJitiuns. ;1m,l/ur solar irn1cti,·Hdon. \\'. 'hen; desjgn option~ :ire ~"·"ibble to enh;mi.:t! pathogen 
removal (i.e;:.., pa1hoge11-~pecific mcdi:i mis olTered by vendor). 1his design v:,ria tion should bt: used. 

Table F.l-2: Performance Standards for Technology Acceptance Protocol-Ecology Certification 

l(fcrromi'a'iic,t G"oa1 
Basic Treatment 

Enhanced 
(Dissolved Metals) 

Treatmen t 

Pbosphorous 
Treatment 

Oil Treatment 

Pretreatment 

20 - I00 mg/1. TSS 

100 - 2UU mg/L TSS 
>200 mg/ L TSS 

Dissolved copper 0.005 - 0.02 

mg/ J. 

Effluent goal :S 20 mg/I. TSS 

2: 80% TSS removal 
> 80% TSS removal 
i\lus r meet basic treatment goal and 
better thai1 basic treatment cum::ntly 
defined a~ >.30% dissolved c<>pper 
rcn1oval 

Dissolved zinc 0.02 - 0.3 mg/L Must meet basic treotment goal and 
better than basic treatment current!}' 
defined as >60% dissoh-cd zinc 
removal 

Total phosphorous 0.1 - 0.5 
mg/ I, 

Total petroleum hydrocarbon > 

10 mg/L 

50 - I 00 mg/L TSS 
2: 200 mg/ l. TSS 

!\'lust meet basic treatment goal and 
exhibit 2:50°/4, total phosphorous 
removal 

·o ongoing or recurring visible sheen 
in effluent 

D aily ~verage effluent Total petroleum 

hydrocarbon concentration < 1 mg/ L 
Maximum effluent Total petroleum 
hydrocarbon concentration for a 15 
mg/L for a discrete (grab) sample 
'.'c 50 mg/ LT 
2: 50% TSS removal 
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Appendix 6: LID BMP Design 
Details 

BMP Sizing, Design Details and other Supporting Documentation to supplement Section D 

Examples of material to provide in Appendix 6 may include but are not limited to the following: 

• DCV calculations, 

• LID BMP sizing calculations from Exhibit C of the SMR WQMP 

• Design details/drawings from manufacturers for proprietary BMPs 

This information should support the Full Infiltration Applicability, and Biofiltration Applicability 

sections of this Template. Refer to Section 3.4 of the SMR WQMP and Sections D.4 of this 

Template. 

Surface Type Effective Impervious 
Fraction, It 

.Roofs- 1.00 
Concrete or Aspha lt 1.00 

Grouted or Gapless Paving Blocks 1.00 

Compacted Soi l ,(e.g. unpaved parking) 0.40 

Decomposed Granite 0.40 

Permeable Pavlng Blocks w/ Sand Filled Gap 0.25 
Class 2Hase 0.30 
Gravel or Class 2 Permeable Base 0.10 

P'e:rvious Concrete/ Porous Asphalt 0.10 

Open and Porous Pavers 0.10 
Turf block 0.10 
Ornamenta l Landscaping 0.10 

Natura l {A Soil), 0.03 

Natura l {B Soil) 0.15 

Rn,:erside County - Santa Margarita Watershed - Ltm impact D(n-'<llopme.lJJ BMP Design Handbook re11 . 6. . 018 
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ACTUAL IMPERVIOUS COVER 

Land Use (1) 

Natural or Agriculture 

Single Family Residential : (3) 

40,000 s . F . (1 Acre) Lots 

20,000 s. F. (1, Acre) Lots 

7 , 200 - 10,000 S . F . Lots 

Multiple Family Residential: 

Condominiums 

Apartments 

Mobile Home Park 

Commercial, Downtown 
Busines s or Industrial 

Notes: 

Range-Percen 

0 - 10 

10 - 25 

30 - 45 

45 - 55 

45 - 70 

65 - 90 

60 - 85 

80 - 100 

Recanmended Value 
For Average 

conditions-Percent (2 

0 

20 

40 

50 

65 

80 

75 

90 

1 , Land use should be based on ultimate development of the watershed . 
Long range master plans for the County and incorporated cities 
should be reviewed to insure reasonable land use assumptions . 

2 . Recommended values are based on average conditions which may not 
apply to a particular study area , The percentage impervious may 
vary greatly even on comparable sized l ots due t o differences in 
dwelling size, provement s , etc . Landscape practices should also 
be cons i dered as it is carmon in some areas to use ornamental grav­
els underlain by impervious plastic ma terials in place of lawns and 
shrubs . A field investigation of a study area should always be made , 
and a review of aerial photos, where available may assist in estimat­
ing the percentage of impervious cover in deve l oped areas. 

3. For typical horse ranch subdivisions increase impervious area "S per­
cent over the values reco11111ended in the table above . 

RCFC a WCD 
H YDROLOGY ~AANUAL 
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Water Quality Management Plan (WQMP) 
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BMP Design Volume, Vbmp, Drainage Area C (on-site) 

Legend: 
Required Entries 

Calculated Cells 

Company ame 

Designed by 

RTMCO Date 9/1. - 0 

Company Project umber: ame 

Drainage Area umber r ame 

Enter the Area Tnbutary to this Feature 

Coun /City Case o -----------
KELLER CROSS G 4 0.90 

AREAC-BAS C 

acres 

g • th Percentile 4-hour Rainfall D from the lsoh etal ::vr in Handbook A endix E 

Site Location 

Enter the 8 th Percentile, 4-hour Rainfall Depth 

Township 

Range 

ection 

Determine the Effective Impervious Fraction 

Type of post-development surface cover 

(use pull down menu) 

Effective Impervious Fraction 

:Mixed Surface Types 

6S 

-----

Calculate the composite Runoff Coefficient, C for the B:yfp Tnbutary Area 

-se the following equation based on the WEF/ASCE ::vfethod 

C = 0.8581/ - 0. SI/ 0.7 If 0.04 

Determine Design 

Calculate , the 8 % (;nit Storage \ olume \ - D85 x C 

Calculate the design storage volume of the BMP, BMP· 

\ B.<!P (ft3)= (in-a lac) x AT (ac) x 43 ,560 (Wlac) 

1 (in ) 
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Water Quality Management Plan (WQMP) 
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Extended Detention Basin, Drainage Area C BMP: 

Legend 

_ be used u, <:OllJUtlCUon ~ith B. fi' 

Company ame 

Designed by 

_R_TM_ C_O _____ S_ ____ Date 9/1 02 

JM Coun /City Case o 

Company Project rmnbel'. ame 

Drainage Area lumber ame 

Enter the Area Tributary to this Feature 

KELLER CROSS G 4 0.90 

Required Entries 

Calculated Cells 

:ind ook 

8 •th Percentile 4-hour Rainfall D in Handbook A endix E 

Site Location 

Enter the 8 th Percentile, 4-hour Rainfall Depth 

Township 

Range 

Section 

Determine the Effective I.mpenious Fraction 

Type of post-development surface cover 

(use pull down m.enu) 

Effective I.mpenfous Fraction 

Ornamental Landscaping 

6S 

Calculate the composite Runotf Coefficient, C for the BMJ> Tnbutary Area 

se the following equation based on the WEF/ASCE Method 

C = 0.8 81/ - 0. 8l t 0. 4lf 0.04 

Determine Design Storage ohlme, \ B. IP 

Calculate . the 8 % Unit Storage ohlme -= D85 x C 

Calculate the design storage vohlme of the B. iP, B. IP· 

C = 

= I> 

0.11 

0.06 (in ac)lac 

B. IP (ft3)= • (m-a ac) x AT (ac) x 43, 60 (ft2/ac) Bhl? = 1,1 4 ftl -----
1 (m/ft) 
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ACCESS TO Ottn.ET 

CUTI.ET Wlnl TRASH 
RACK PER WQ50I 

ES 

Extended Detention Basin Design Procedure 

Company • rune: 
Designed by: JM 

Desi olume 

Tnbutary Area (BMP Subarea) 

Enter \ B~, determined from Section 2.1 of this Handbook 

Ch·erall Geometry 

Length at Basin Bottom Surface 

idth at Basin Bottom Surface 

Basin Footprint 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Legend 
Required Entries 
Calculated CeDs 

Date: 9 • • 

County/City Case o.: 

91.8 acres 

B. IP"' 89,0i3 ft3 

Length = 860 ft 

Width = 135 ft 

:\iieets 1. : 1 requirement? 

Side Slopes per "Basin Guidelines", Sect. 1.2 

Depth offreeboard (If used) a e 
Minimum Required Ailowan.ce for Total Depth (mclu g proposed 
basin depth, freeboard, minimum depth of bottom stage (Dm=O. 3') 
and minimum filter depth <Dro=2.33')) 

Depth from design water surface devation to lowest orifice 

81 

1 
z= 4 :1 

Ds = 3.00 ft 

D l'B = .00 ft 

ft 

Do= 3.0 ft 



M. BOTTOM STAGE 
VOL-0.6" V ._ 

TOPOF 
BASIN 

Basin Design 

Basin Design 

Proposed Total Basin Depth (proposed depth plus freeboard) 

Basin Invert Longitudinal Slope 

Basin Invert Transverse Slope (!% min) 

Basin olume 

Forebay olume (3 - 5% \'sMP) 

Forebay Depth (height of berm) 

Minimum Forebay Smface Area 

Rectangular weir (notch) 

F oreba Design 
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Dror= 5.00 

Slope= 0 1.00 

Slope= 0 1 

Buin = f!J!. . .'Nl.', ! 

FB = 0 3 0 

DPBy = 

Ara= 18 5 

= 0 2.00 

ft 

% 

% 

ft3 

ft3 

ft 

ft2 

in 



Transverse Slope 

~ (1% min) ~ 

24" (min) 
o.2 ~ 
regate3 ____ ,........._ 

~ 48" (min 

Low-Flow Tr 
18" (min) 

Collector Trench 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Dry eatber and Low-Flow :Management 

Low-Flow Trench (see graphic bet.ow) 

Depth (2-1 inches minimwn, gta\·el filled) 

Width ( 48 inches minimum) 

Trench Invert Longitudinal Slope 

Collector Trenches (see graphic below) 

Depth ( .t inches minimum) 

Width (18 in.ches minimum) 

Trench Invert Longitudinal Slope 

Spacing (2 feet on center maximum) 

Depth= 0 24 

' idth= 0 48 

Slope= 0 1 

Depth= 0 4 

Width= 0 18 

Slope= 0 1 

S= 0 5 

inches 

inches 

% 

inches 

inches 

% 

feet 

Bottom Stage (SaDd Filter) Desi.go 

Depth of the Bottom Stage ( " minimum ponding) 

Surface Area of Bottom Stage 

Dry '\ eather Ponded olume (above sand layer) 

Is BS no less than 0. % '\ B. !? ? OK 

Depth of ASTM-C33 sand (18 inch minimum) 

Os = 0 18 inches 

Diameter of Subdrains Subdrain Spacing 

in s= 10 ft. on center 
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'rl ti1cs . 
perf. pipe 

3" 

' - l 
1" 

in 

\ BS = 696 ft3 

Ds =18" min. 
ASTM C33 

I sand 

6" 1 O" min. gravel 
layer 

' 



Outlet Design 

Assume an orifice area Based on the 
infonnation provided above, the spreadsheet 

provides discharge vs. stage data Enter the 
olume vs. stage data for each interval This 

information is used to route the volume through 
the basin. The size of the orifice is acceptable 
when the data shows that les.s than -0% of 

6MP has drained in 24 hours, and that 100% 

drawdown OCCUl"S within 2 hours. 

Flow Rate Q (cfs) 

Q=CA(2g(H-HJJ°·5 

Discharge Coefficient, 

Default, C = 0.66 

Other, C = 

Orifice Area (ff") 

Orifice Diameter, d; number of orifices per row, n; an 
number of orifice rows, (from the bottom up). 

d= 0 1. inches 

n= 6 per row 

= rows 

Adf= 0.0 4 ft2 per row 
or 

Aeff= 10.598 in2 per row 

From outflow bydrograph, the time where ·0% of 
has drained from the basin (24 hour minimum): 

Time ( 0%) = 32.41 hrs 
OK 

B IP 

From outflow hydrograph, the time where 100% VB~ 
has drained from the basin(\vithin hours): 

Time (100 %) = 60. 
OK 

hrs 

84 

Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Headwattr El"·· 
Stage (ft) 

0 
0.33 
0.6 
1.00 

6.33 
6.6 

.00 

.6 
8.00 
8.33 
8.6 
9.00 
9.33 
9.6 
10.00 

Discharge 
(cfs) 

0.0000 
0 49 
0.3183 
0.3898 

Volume 

(acre-ft) 

0.0000 
0.02 

I 

2.90 



Water Quality Management Plan (WQMP) 
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BMP Design Volume, Vbmp, Drainage Area F 

Santa lal'gal'ita \Vatel'shed 
Legend: 

, •. 03-20 2) 

Required Entries 

Calculated Cells 

ith B. !? • 1 fr th~ ID B!\iP De i• H dbooh 

Company . 1ame 

D signed b 

Rn1 CO. 'SULTA:iTS Dace 9/1 0 5 

J)f Coun ., 1Ci Case );o 
Company Project . umbert. ame 

Drainage Area ~umber . ram 

KELL ER CROSS~G 450.90 

Area F - Basin E 

Enter the Area Tributary to this Feature Ar= 16.4 acres 

---------

---.................................... _ ...... __ _ 
85 111 Percen • .. ~ 4-hour Rainfall D th 

Site Location 

in Handbook 

Township 

Range 

Section 

Enter the 85th Percentile, 4-hour Rainfall Depth D s = 

Determine the Effecti Impen.,ious Fraction .................. __ .. __ .. ____ _ 
Type of post-de,·e opmen surface 
co er (use pull down menu) 

).fixed Surfac Types 

Effec ·v Impervious Fraction 

se the fo O'\ ing equation based on the \\'EF/ASCE. ethod 

C = 0.858Ir - 0. 781r - 0. 7741r- 0.04 

------~·-·······--.. 
D termin De~ign Storage Volume, \ BMP 

Ir= 

C= 

6S -----
-----

0.57 -----

0. 5 -----

0.54 

Calculate\ u. the 85% Unit Storage \"otume \' -= D85 x C 

Calculate the design storage vo ume of th B).IP. VB. . 

\'u = 0.31 (in*ac)tac 

\'BMP (ft' - \ u (in-a ·ac) x r (ac) x 43,560 ( '/ac) 

1 (" ft) 

. otes: 
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Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

BMP Design Flow Rate, Qbmp, Drainage Area F 

Santa Mar~arlta Watershed Legend: 
Required Entries 

I l Cal.cu lated CeUs BMP Design Flow Rate, QBMP {Rev . .o3-20H) 

Company Name K&A Engineering, hlc. Date 4/26/2024 

Designed by JY County/City Case 0 

Company Project _ umber -a.me KeHer Crossing 

Drainage Area. Number/ ame Area f (on~site residential)= l6.4 Ac 

Enter the Area Tributary to th.is Feature AT= 16.4 acres. 
---

Determine the Effective Impervious Fraction 

Type of posl-<levelopment surface cover Mixed Surface Types 

(use pull down menu) 

Effective Jmpervious Fraction if= 0.75 

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

Use the following equation based on the ·wEF/ASCE Method 

C = 0.858J{ - 0.78Il T 0.774If+ (l04' C = t 0.54 I 
BMP Design Flow Rate 

Q B).fp = C X I X A T QBMP =I 1.8 lft31s 

Notes: 
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Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Bioretention Facility - Design Procedure 
Required Entries 

Legend:---------­
Calculated Cells 

Date: -Sep 0 5 Company ame: 

,Designed by: Coun /City Case o.: -------

otes: 

Design olmne 

Enter the area tnbutary to this feature 

Enter \ B. IP determined from Section .1 of this Handbook 

Type ofBioretention Facility Design 

Ci' Side slopes required (parallel to paridng spaces or adjacen to walkways) 

0 No side slopes required (pe,pendicular to paridng space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter ~edia La er 

Top idth ofBioretention Facility, excluding curb 

Total Effective Depth, dE 

~ = (0.3) X ds + (0.4) X 1 - (0. ~T) 0. 

:Minimwn Surface Area, Am 
BMP (fY) 

A :,.1 (fr) 
~ (ft) 

Proposed Surface Area 

Bioretention Facility Properties 

Side Slopes in Bioretention Facility 

Diameter of linderdrain 

Longitudinal Slope of Site (3% maximwn) 

6" Check Dam Spacing 

Ar:= 16.4 acres 

ds = 36.0 ft 

wr = 115.0 ft 

~= 1.9 ft 

A.1 = 10,288 ft"' 

A= 14, 00 ft2 

z= 4 :1 

6 inches 

1 I% 
• 
feet 

Descnbe egetation: '-----------------------------
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Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

c.-...r,,c~ mu.w.w1•r1, ... 1-... uu,~ rl,&f.-.1.u111,u.1&aa.._1i.t..1l'"'1 ~•a.. 
.c:ht'. :itl. 1.VI, -1 .l.JJ It- LIU'lt 1-211 •uL ti.:: :nr-_ 1fU2 Ull~.&J a.!'-- ft• 

ml" 11..11.f--t &rl'1••- 1 • "' _,. ••llllWI 1•U1aw .. .-o:t11a...:a.L111•1.Ml&ll.U 1,,U..,..,:,1 IW• 

1a.i.ln::llil1a a.t1.xa , uau: .-:1,...,,,.i:, .... :xn,rN.t..-,..,...""1.a;;n-1 -..- 11...a••~ l:,,,a .,... .... 11,...t..np,-.u,. .....--u.,, 
IIIUtLa.111f1.y -.l ... lilllta:~,1llaa. ~Juu-..-.LiJ,1Ull.lit.ll111.aa:a=m1LLW WNt.11,_ J tD,1,.!5'l.'t'.J, 1 !...1~l,t!..lr.::-::ui1--11•-.a~lw.11.-.Tl&J1laa.la1LII 

a.L t,....a r .. ,-,.u..i_._ ,r,w ll&J.11...,.•1n••1••• fl-«n.t ~ ,r:...a.J omr1:11£1t.t1r1~ .UJILL1= r..Joe:un:a,.Jr ~.-.1~-ybe.4.r.P 

Santa Margarita Region a County HydroMod Iterative Spreadsheet M,odel 
Only for use ~he unincorporated portions of Riverside County, unless otlle.rwise approved-by the Co-Permitt.ee 

Dov~•r:~:=.N~~--------~="'"'P'R,jecl"";-3""."'B ______ _ 

L=oorla fdo<:molioonat): ________ •lcclc.lc:c.lliii6464= =--------

Ra-.._ Gm:ge 'll'ldbm;,rJNori, ,.,.,.,.,_ 

8/,IP Typefper \VOi.i')< ~nfial • /1,.., F ~ 16A k. 
BMP NonDetlS""u""tinit. ----=--c.c.--~~---

I exlSTI Gl~'li'llR 
u .. IQ%ofOl!b> 

17~2 10,YEAR, l~t:JIJRIIN~IIN.~ . P!.I,, D,d.1 
SLOPE:OFTHE IMlE,~DURAllON• Pl.o,0-4.6 
Ct.OS!lST-IMPERVIOUS PE'RCENTAGE (% 

0.5 
Q.1-118 

I 
P1&0e"velopmectl . Soil, lrlfOOllstion 

"1nde,, RJ lr.dex "'nde• 
Co,.ier-T'{PE! 11! S>lbis"'1Aam~ Co...-T,,,., Vecelnli,,'OC..,,or Sc,lA.% SQlll¾ SalClti Soil!l 'II Ml: I M1CII' Mell 

"" 'I OA I= .... .:tstl.tn:!, ~ Poor Cttwir:r 0 20 3lJ 5(1 72 "" !M 
0 0 0 
0 & 0 

ID.•H A-c. we,,ir "'" Ave•il:ll• u ;Numben; - 12.0 H.O 94.0 
Per Dr. Lu,. I'=, ""'Mir:. ca,dm, ..-based an ii,,, ,...,f.,Jb-=-d. ~ N!a:K-4 (1004) la, iht, nco~ cm,dllian,, 01 RM=ido C....,ly !he At.tc a:im!iii:m.. ""' 
AMC4 far k,so ..._, OB" of r•i1 Ibo l""vious 6 do.)'>; Al.Cl fa, boiM;enc0.5" la 1. f" ml ,.;n !ho JX".,.... 5 <1aof,; ~ Mell far mo,o lh<in 1.1" !of 1he ,=.w:,uo S d;oy!L 

llre-Oe•e!Gpm.""11 - talc11lelad1fl!!!:!ll!lof F,loW' ~ a1>1iYzeiU<>r !Jli!!r«n<><I jS11COl!!!ble !tinge of flows'L 

I 
Ca'kLilo!ed tJ.,.,., l'low-rai~ limit I Calc.u'li:1!-ed :Law9 :Flow-Rte limit 

I &.111-) ... ,Fll,w-,th,'zl 9..~a ict• Ex. 1~a[llz,~ -.ii,.• ■ I 0.:104 lcfo 

{Co-P'Nmitfti .AIJnNW".,;:11 lsra·qu1......a I..J"scr~nef:I Oisd1:nn,. \l;J;'l12s with ;zi h-.nrnn;mLlfr:uw HvdrcJh,:tw Swdv1 

I &. 16-),.,,, """"""°' (A.:1• chS,,,.Jd:I)• I lc1B E.. 2")'C.ll"- (Alt1d1Sloud-Jl ~ I lcfs 

'Tho'"P"liooisuood-b>.d""""""' llz, !(½,e01 an:! W¾arlho:2''¥ .,.rmioeil Ill tB-a:nis ard 1,000, . -• [roma2~!tl""t=ibt,uoed o,.,.,.,-,ride ihecclook!ll:dv.ilueo. 
S<,11.,J ,laii,eraloa$(tlpb> 20;,""""t""° boRerw•~ei..wtis- ·l>i!u,.;d,/\h1alu""stilr:,oedo, li<,llio<l cul, ....,n,.tlt,oi'...,, i,,a 112<-delined diod.ir.,.,.'r.nJo .""""'"'-

I 
. PMt-P~ - im!!:211~b 1..-fonnafion 

JK,U,"J"_L,U,". 1'~t,:n. l.lllL-ft1',~l I ,~,4 I 
~GEST WA"IEROJURSE •• I l752 I G<> Ill "!!I.IP Dos"g,1" lab lo ...,;g,, j'O(ff Bt&>. i1"1"11dleco .-l>, bebw.. 
DlfFE~,'CE IN filE:V wn -- ..,,,.,_,,.., I <7 I Print l»lh If,;. •~1ocr Shoct "'111 llio "BP,P D<->igr," •Imel r.:. ~ ..t.nin>J. 
PROPOSED lMPER'IIOUS-PERCENTAGE (% I 76 I 

P...t-Prolec:I : ~ lnfomietioo 

I ,ilblet; RI Index lih1doi: 
C<JyetT•- ~ Sal!otol?,luns, .... O...etT= \......,,_!Ni!!: 0:J..-r.r Scil /\ % ScillB % Soi!C% S.-l!D ¥, ME I .oMCU Mr.II 

22 !SA.Ac. Llrlmn-1...,~ Goad C<w<,r .20 30 60 ~ 69 a.I 
0 0 0 
0 D 0 

15.40 Ar,_ W..iohled A"era<1e RI Numben, = 5-C!.O Jl9.0 84.0 
f'<,fj . l.u5 Parr-. ihe Mir:. coodiiiD:1 is based oo lhc, rainlilll r=::cd..Appy:i,g liJEK-4 (1964) fof 11u, nco,[reozing a,mlilian,, in -id• Coudy 1ltc AMC ooodilian,, '"'"' 

"""mmod""'oleddo¢1 2.20fN!l Fi~ ~ oul cl cmr!f{1.:11'a:z! i-'11 Ille- r.Jinf::it :mcord See bdow for lllio· Heigl~ 
am rme unc I ~ ~•'11lOlll n lhc 11:,;n tStat;J~} lhlllis 

Is il,ol+j,!rol,lad-8/,IP~sizec!'I ·yecs, "11s is 0<;c;eptoblo - - - - =mg a ""1~ ""21k 

1 tdlig.m,d 0 < 110%af-. O? y ·es_, this. is iLiuGcplabla - - - - ~@-• -,~ 
fdlig.i,,d D1Jm1xm,< flO~ al~• Y~ , ~Is is aoi:.eptzlbli:!: - - - - i.-- @~- -

~--c!.,rge: __________________________ _ 00..: ----------

Si,i""'1Jte: ___________________________ _ 
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11 c.-pm,a-", :.ol[m:4~111 u~.._,-',J h:, lla: USI~ -.J llu E.J>JXI Sr9r:auJ..:.et -5'.l.l I fil.::t-n.•.:..uJ 6:nh¥1y.l-=:::tr n.:b1-....'1.fl WntaJ 1.,.h11J"\.ur:~ '- rm l !Ml fln..:n,:.:: ~ml~<L '1illl,, nw.n tM'I IL-pitKn.alu--..1111 IU -,u~1.1.rn~-. f--., r-r, 1111 lb 
:uJ::at <1: tic: 1mlaa b:11.1.U llu l r l.$ER 1b... n: i::n .ual ·,..:11:, i.:Jbab1t.-.~.:.1~1;,:11~ ra1ll1. :aJ '* mU.p,:1 :1:111~ i!&:h:rcus.r. lir..J1.1.1a1ty ll t.:1t11rp1111 rut,Jum~ HL:,t 1 ~We1. • l..ti\Ll!r.:f 111 Its:.: :ihrn::1 li11U F1rll:a . tla!.U9EI: >dull ,J,111..: 

<.,iwsv h\~tJ •J.iLhllk.·vfflcna., .,.!pr. uaJ c:zqirr;,.:a ,,(~di. Ira: m4l lcrmlcu .i.n 11 111r luh:!ity Y,lui..aJ.:\1:1 11'Cudu 4J ...,,~~r1i! ll:.Jtz, !:u:il Ir J.O.&.rl.:J. yatn .. 11? .1.!w 11.11 11111 1a1 11 tfti o ~ ~ t:1 .L' ad.•,i,ld:· ,irii:.-:r,, 'Wfl!•, m!J'W..o:it 1 ■ 
~Jib1.11nhu.11n1, ,~u1,.-" 1u ,rsau'f .,,,.,.~-«oCn:d:i11.111.1.1~.c1nuJl,_-nm.lL1.1o: ul tln.:-fib •• i1f11:1ntl11"'1,nnltSER Jrr=n111 ru 1~ an!.r.i:t.\ md11hn11l 11i.1n"o'!.:a.';,,.11d . d a.-rC"tf&u.c..-:u.l1 111 : r:'l'"C.!m1!ln!1n:Jal pci- 1c1111 

,-1 1.1t .. l'-'..:d,I' ~ IJf"I• ,.rtf lu.b ,1;.U U1 1UiTJIIIL esf.P. ■lh, l.fZ':TI D,sl I:, .:It rq_mdu.u 111 ,dt:a■ t" Ii.ta:" lib, lu ida.:n- 1 1 ■ .U.'/ IQ'}I:»! WIUl■--,a, i:=,..qt lln.:: nicalmli U..&:11 IL.- ...,f1i,;;k liz- hln •ere .u.p.n rnl \a ifi nJ asd 

nndrn:.J II dll. I IS"lill'~~·••UI 1,u.-lp..::i.h.:l. R.dALlu.W.t dlul w-.11 a..i.L&.· iu lidff .:..•n• LY v."h th= M~..a D•=~I• l\-t,-,,4 I\Tn:i l 1npmnL·nl-■ 1r..11itllrru1iuaL1■1.1. 111 Lu.· llno.Jii.: C£.u11, I l"!'inb.if)' MJK1W Lfl!J(.: u..k:; h•I.. 111 crua ai .n:.-. ...,Vf 

j= l::.i ■.:-f.'1711-.t. ll a.:: Cua1, lbt I~ =rn11 l-'lC. l,.: l---i~·h., I ,.\,r, ,.l.ubJ w,~11\! i,,flk : q.1.111101 111111:1, i,pt-.....i...:u-:t " 1t..1 I be"-:.cn:i1b::il rD:md, 1n.zn,q-:,,a-, .ml p,ri=11haHr bu.I.Jot. 

BMP Design Fi ll in b lue .sti...:led arees 

0.1 feet, Stage lntervels lntrcii:St" inleJViJtl .oriffctr..s:-htigh't Stage..Slorage-Oischarge• 

Ii¼: "'i ~a:u.elte •!(llli,'lhe!:! 
~ e. ,Stnrall" PROPOSED BMP DIMENSIONS Storai,e 0 

STEP1 : Si.ea ltn! Br.IP oO I l ha Tatd VOiume M.:u tt:~r-::iMo.-.J Vtt ~DMpe,rr?io,,; II .,.111 L'o 1i:Ttncd m •:it: De!.11911 G,o.-rot:lry1 
jFT) (AG-FT) 1m) (CrS) 

IE 1he BMP 3 Tank ES BP"" 2 rory<ea 

2.<orno ~ U Q _. J 
0 0 0 0 

O.to 0,011 .484_ 0.04 
0.20 0,022 971 0.11 

0.30 0,034 1478 0.15 
C..n:utair 

0-40 O.CM6 1£IBS 0.1a L ' I I 0.50 0 ,058 2506 02 1 

B-asln Shaped BMP /Bottom Srage 1st} "Basin Shaped• "Tank Sh.a!)ed" 0.00 0,070 3034 023 
Botlom Stage H= ~ SS=~ : 1 0.70 0,00'2 3570 026 

Top Area Bollom A ree 0,7 
S1:..n-....Sfo.ra1n, Curve 

0.80 0,094 41l5 02 8 
Wl,fll, 90 W"idlJi 60 FT 0,6 01'() o.rn1 ~669 0,29 

Ll!!'\91'1 110 LcnglJj BO FT -0.5 / 1,00 0, t20 5232 0.31 
area= 9-900 area = 4800 

1 0.4 -
., 

'UO 0,133 5804: 0.36 _, 
1.20 !U47 6386 0.42 

Top Stage H=~ 
0.3 - 1,30 0,'1100 6976 0.46 

t 
.., 

0.2 
1.40 O,t74 7576 0.50 ~ -0, 1 1,jj() O.t 88 8185 0.53 

~ <Ii ,.,,. 
0 1,60 0,292 8804, 0.59 .. 0,00 t .00 2 ,00 3,00 4.00 ~-□□ 9433' .!II Slag& (fl.) 1.70 0217 0.66 

a 
'ii 1,00 0-231 10071 0.71 

c.> P~ Top Stg, l'aL• - FT3 
1.4 

Stage-Di-:sc.Jizirga-.-Cu rve HIO 0-246 107t9 0.76 
(; 

35,989 _; _g IP.:rap-Boltom S.tg '\lo l • FT3 2:00 0,261 11376 0.-80 

j Tcbl Prop. Vo[ume = 35;989 FT3 1.2 ,, 2.10 0,276 12043 0.84 

Min Hy.d'rcMod Vefutne :a 12,670 FT3 1 , 2.20 0.292 12721 0.87 
Tabil~ge,J • 9,900 FT2 :t' 2,30 0,308' 13408 o._91 11111 -2. O.!I , 

I BMP ¼ or Sit;~ 1.39% & 0,6 2-40 0,32.4 14105 0.94 
Ma.x !¥ro1,1oo o~~ • : 2-20 FT I DA / 2,50 ( i,340 -14812- 0.91 

'!Joe& nat lnc,1,de loreoay, or low roc.w lrench .. _,.,, 
2,60 0.357 15536 1.00 

Ill 6 0.2 CJ ·o□a& 1101 eccouni f□ r fre<>board or access roads -, 2.70 !),313 16258 1.0,3 
a.. "Does no1 con:aider ln<:reased Rr.moff () 2,80 0,390 16996 1.06 I ·o_o 2.0 4:0 6,0 

Stage 1ft} 2,90 0,407 17745 H)9 

MINIMUM DESIGN GEOMETRY 3,00 0,425 18504 1.11 
.llEe:l.: Oc.-.-ele: oullel:s;, tum p:opo~~ U,e h1ry.e;1~l ~WU!:i-. or1ftce 11·.JldDe!o n:::l, t=-x-:::tte:i e f!).. C '-Ir o .. uhon. ll 1~ C lS 3,to 0,442 19274_ '1.14 

•u::oeptilblts, DL1-lhe tlumtiJn ~ L«-:.l!C'Ilcd ln,i dl!ltr~;r.mp t1 ri f1ce lhcn ilddir,; Ji l'letr i:hghtJ..i,• ~l:Jw H1L!'.!.l~c. th,.11 1,n .m Jo;:sueM 3,20 0,400 200:54 1.17 

OUTLETS (for Stage-Oisc,harge, Hydrornod Depth = I 2 .. 20 FT 

I 
3.30 0.479 20845 1. 19 

Orifice Outlets Weir Oullets + t· Freeboerd = 3.20 FT 3-40 0,497 21647 122 

hwert Cl'osL Cr,e~~ 3,-00 O.!itll' 22459 '1.24 

1-ti,gbt 
Dhtme:ler 

l«.af Or,iioo• i'lolgt,I w,in~ No. ol Top Surface Area- 3.00 0,535 2321J.3 12 6 
(in~) •l),lt!!n, 

(ft) (R) (Jl Based on H~l'.!roMod Depth + f' of Freeboerd. 3.70 0.554 241T8 129 

0 2,00 3 I Bottom Stage I 3.00 0-573 2~963 1.31 

1 2-00 2 I Wj:llh I 00 IFT 3.00 . 0,593 258,20 1.33 

1.5 2.0□ 2 I L,,ngih I no IFT 0,593 25,820 

.s.IEEJ.! Comr..11:1~11r, cr~J:.ed rnm:H 11111.l.1~!1 ;f lhe IJNlJCd CUil ln'IPJCtdCMT1!:1 l.l1!,;.U?'l p!Q~:i lncarpar.Tlci Ul.t!~D ,j~:;tgnsi mlQ Lh~ \ ,aMP ~ pl::m 

,\dd emi:rJ?!!rc~ o.~rn°""' '.l'tlb' forfuw!. bn:.J eJ.ceett 111~ IJyun;nmtl wdWTt"D:., ~t; le 1t-M 1-tlO·•,e;u- pc.ii nl:NII -:,It- ,i.dr1. uc~, toads f<. 011,t.:, l::n!JJLudn;i.l ,iope:~ 

nttJ• (!!1•0 L.o:lh wi:dlh-;a t:l.lm aroo11d Do'.!·~~~ rec a1Ni11mL"1t .11t!l Wt.tJ~j ~e fl~O!!d lo s~rv Uic bolt.am CJI" Ml!nn:..i ... c I]. oi'ellt~bon !1-0iJ m£!0-..:::i 

C! Entet infun,,atjon frqm 0 actual infilt rati_<>n tnts 
Onl~ if alla•11:edby Ifie Co-0 

Y,e5- ConsidDJ lnl ilhation (Yes or No)? ! 1}_06 lnlittratian rale (mlhr) a' 0.0007 I il3/sec, Infiltrat ion (over ~ Ure bolfom) 
Permiltee, ttiese infiltraijon lq>uts 
can be used fe sill1lllale ~ 3 Fa~r of Safety {3 or greeter} 3 0.0022 I fi3is.ec, Infiltration I Factor of Safety Bioretentloo1Bfofiltr,a1foo rates wi h 

! 300 mms. Max. T ime represented ·t,y_teBt& Bact;up{]ak:s and Da1a. 
Tur !he RC LID Mam.1al. Armer.:l ix A. 
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Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

BMP Design Volume, Vbmp, Drainage Area G: 

1·garita \Vat 
Legend: 

Required Entries 

Calculated Cells 

Compan ;\lame 

Designed b Coun Ci • Case . • o ----------KELLER CROSSIKG 50.90 

Drainage . ..\rea Xumber. ·ame . ..\rea Gl - Basin G 

Enter the . ..\rea Tributary to this Feature acres 

85th Percentile hour Rainfall De from the in Handbook AP..._en_cw_":<_:E ____ _ 

Site Location Township 6S -----
Range 2W -----

Section 29 

Enter the 85th Percentile, hour Rainfall Depth D s= -----0.5 

Determine the Effective Impen-ious Fraction 

Type of post-development swface 
co,·er (use pull down menu) 

:-. ed Swface Types 

Effective ImpeiYious Fraction 

........... -.................... -..... -...... _____________ _ 
Calculate the com osite RunoffCoefficien 

se the following equation based on the \\ "E.F ASCE . ethod 

C = 0.858 ? . 0. 81(- 0. If- 0.04 

Deunnine Design Storage 

Calculate Vu, the 85% Unit Storage Volume \' u= D s x C 

Calculate the design storage volume of the a:-. , rB. . 

Bl!P (ft3)= ' • (m-ac ac) x Ar (ac) x 3,560 (ft' lac) 

12 (inft) 

);'otes: 

90 

T nbutary . ..\rea 

C= 0.60 

\ 'u = OJ (m ac) 'ac -----

'B = 6,83 ft -----



Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

Bioretention Facility - Design Procedure 
Required Entries 

Legend:i-------------1 
Calculated Cells 

Company ame: Date: 
Designed by: Cowity/City Case o.: 

-------1 

Otes: 

Design \ olume 

Enter the area tnbutary to this feature 

Enter B. 1? determined from Section .1 of this Handbook 

Type ofBioretention Facility Design 

(i' Side slopes required (parallel to parking spaces or adjacen to walkways) 

0 o side slopes required (perpendicular to parlcing space or Planter Boxes) 

Bioretention Facility Surface Area 

Depth of Soil Filter Y!edia La 1er 

Top idth ofBioretention Facility, excluding curb 

Total Effective Depth, ~ 

~ = (0.3) X d (0.4) X 1 - (0. /wT) 0. 

Minimum Surface Area, Am 
BhlP (ft3) 

• . I (ft2) 
~ (ft) 

Proposed Surface Area 

Bioretention Facility Properties 

Side Slopes in Bioretention Facility 

Diameter oflinderdrain 

Longitudinal Slope of Site (3% maximum) 

6" Check Dam pacing 

Descnbe egetation: 

91 

A-r= 5. 4 acres 

B. 1?= 6,83 ft' 

ds = 36.0 ft 

WT= 5.0 ft ----

1. 9 ft 

A, 1= 3,819 ft"" 

A= 11 , 4 ft-

z =I 4 !:1 
6 inches 

1 % 

feet 



Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

HYDROMODIFICATION DRAINAGE AREA G 

Ol1c~~Mtw1~t.,,lk:tJ!iF,Jlr4iluE..::d.~1~fib:lf,l:1,1d::i:da.ll.it.%1-,~it~ 1c!bi.:Alud.J.!H,i,lutlimi!C-,'lltli:mttb::IIB.h.cnd:rl-il),n-,J1a&om;,~Ul.lul.i1Ullli11D.:11.._~F.a:!ld0 llaiilo:::lW::Ui:i"dit!-11d rmr•l•it.: 
\JSEA1l -='-itw__,w:rir)dl~~..,..dJ11..ahdl,t,1r~d::k.~1l1:~Jlik>"o:d'Jri:11'1tarL..c.i-.,:i1.:1)•~•~n.1bebi.bnu1-..N:i1h:r, 1lc.tf'!iEII; llld,11!0:::~.,.. ~,....llie~,.11111nd.~~...::h,rn;1: 
.ad landdlflflln"°' U.ta)'ftllidllt:lpd', ifwdi~wtnlf#'"..J~bll(IQl!ltw~uj'alll~a:llfW 1~·1(l/.iJ'l:~~UI'~ lhcit111!"~~~e1~tlll' .. &Malm5M..-.:illir@.Wleraa11\ ~~c.kdwlili lbleiuaultntbt1luii,:efllc.,fikflt,t 

:ir&:mui:.l--,,al[mill~lht-1•::(!ll* .. dd;to,l,-.lu.1, ... .ili1110r~ I """sntwe~d:ll14•~1,,;dm,lllf-.!J \dtdfliiltll-J~~hlo;z!,or-.:.1rd"1ul--,h.llldllliftu·--~~"' ... ,llfp=dldD'.ld_1,s1al,.:ic:o;a~~lfili::j1,1 
,ilic::n b -,.~ 'illah~, ~'IMlici~ uoa"Elf wbkhd.etib9td:..lt:11;i11in:l1 r.:ti(al ~~ired 'ill'd.ll'ifJl.~mu """"-p!ll'Jll&'I R:c.;ca.bkclf1.«.,,;n fl.di: IOfWl.t «.1vi1 1tiil1 llc SIii 0qJIM:'-..4'flcn1a ier,11n:ndl111.1h'wlk -11DI~ ffia d lnlli:-
llnacnidcl':a,111, A":,,]~Ma&al. !l'" llo:::11&:r fiidoanbmt mWirr p~l.lll&.dllo:Cuuq,llli>lldil )l.,ccm..t:1111:lb:affldal..biidrta~rl(~lh:~it"-ifltlmip::l4.Jr=t .aMlltlmllli:bala.tmut:Jr--i n,p,::U;,.-1~alliill} ri:r..w1c11: 

Santa Margarita Region • County HydroMod Iterative Spreadsheet Model 
Only for use the unincorporated portions of Riverside County, unless otherwise approved by the Co-Permittee 

Deuelopmem PrqectNumb€<(s): ________ K~e~ller=Prcjeel=<-·~-------
LaE1ude (decimJ! format): _______ --i'3-i'3.ii62_,9;,;7.,,36.,... ______ _ 

Lmgitude (dedmJ! format): ________ ._1_17_.0_Q_iJ-l_.04 _______ _ 

Rain Gauge Wildoman"North Mmieta 
BMP T~(pe<WOMP): Multifamty-AreaG1 =5.54/\c 

Bt.lP Number (Sequ,e,itial):--~==~=~~==~--

I 
Pra-Oevefopment - l:b:i:h:OJSJ!!JIC lllmcmation 

c..o rv;,11_,_~ .,...:.-n~ li<, l...n. ~ ~ -- - 11.1 aae max 5.54 2-'rEAR I-HOUR /NlcNSITY /INJHRl - Plate 04.3 I D.5 
LONGESTWATERCOURSE,r , - 1,0DO' max 525 10-YEAA, 1-I-IOUR INTE!lSITY IINIHRJ - Plate 0 -4.1 I 0.788 
UPSTREAM ElEVATION OF WA1ERCOURSE 1r 1501 SlOPE OF niE l NlENSITY DURATION - /'bf;, D-4.6 I 0.515 
DOWNSTREAM B.E\/. OF WA1ERCOURSE i, 1453 CLOSEST IMPERVIOUS PERCENTAGE (%1 I i,t. UDOE'1el,_.,, - Good CO¥er 
EXISffiG l~ERVIOUS PERCEN1'AGE [¼J 0 
Use 100/4 of 02 to avoid Fiekl Screenino reouiremenl5' Yes 

I 
Pre-Oe'i'&lopment- Soila lnformation 

RllOOex RI Index RJ. 111'11:'X 
CoverTi,,,np# Subarea Auea~ COla'eJ'T~ v-~•••Bativc Ccwer 5<>1A% Sorn% S<xl C ¾ Sol D.,-. MCI AMC II NIC " 

32 !;.54Pc. Pasture, u,YLdlnd Poor Cover 0 20 ·30 50 72 86 94 
0 0 0 
0 0 0 

5.5>4 Ac. Weich ed A ve.-aae ~I Numbers = n .o 86.0 s~.o 
Per Dr. Luis. Parra, ihe AMC condruon is based on the. rainfall reo:>ld. ~lying NEH-4 ( 1964) ECr the oon-fzffzng o:::ndttions n RNerside. Coimty the AMC condil:ioos an:: 
AMC-I for lrss lhan OY of ran 1he previous 5 days; AMC-I I fa be-en 0.5" to 1. I" of rain the previous 5 days: c:, AMC-Ill fa more !run 1.1" for i!>e pf£11ious 5 days. 

r>ra-D&Velopment - Calculated 'Range of FAoW" R.ilH anal'.l!&d for Hvdramod ,suc:eofib le, Rang• of Ftowa-1 

I 
Calculated Urvw:.:r- Flow--rate limit I C:alcuta.ted Lowe-r- Flow-rate limit 

I Ex. 10.,,....-FJ"""""' =1 3.433 lets , Ex. 10~~ of the 2--jear flcmrate 1 = I 0.387 lets 

tCo-PEfll'Utte Arvvoval is reauired) User-Defined Discharoe Value.s with ar~nvina 1-twtrol'."""" Studv' 

I Ex. 10-)'&lf Am~ lAttlch Srudy) = I lcfs Ex. 2-;ear Fll>,.-ate (Attach StlX!y) = I let,; 

' Tue equations used to determme tho 10-y,,ar and 10% of the 2-yr are limed !o 1 a--es ...i 1,000'. Flovntes from a seps,rate ..tudy can b<, used to a.er-ricle the calculaled Yalues 
so Iha~ L3rgef" .areas (upfo 20.acres) and lonqerv~.ercourse Je,lgthscan be used. A!I values stiB need to be flied ott. even Wlen there fsa usa--defued cfscharge "-;m;e entered. 

Poat-Pro~t - ~d~i;!h Information 

DRAINAGE AREA AC 5.54 
LONGEST WATERCOURSE/FT) I 525 I Go !o "BMP Oesign' 1ab o,design )OOrSMP, lhen che<:l; r...as bel,w. I DIFFERENCE IN ELEV u-, -~ vra!en:oorse I 12 I Print lloth this 'rl\<lrt>Mod" Shea and the -sMP o..s;gr,- sheet fa your 5"1lml11al 
PROPOSED IMPERVIOUS PERCENTAGE 1%) I 80 I 

float.P~ - Soila lnformaUon 

I RllOOex RI Index ru r1111e-x 

Co1'erTwe!' Subare.a Aa'eaoe- Co,,,, T""' v~ativcCcwe; SalA% Soi1B % Soi!C¾ Sol D -,,o AIJC I AMC II N,C■ 

22 5.54 Ac. Urban landscaping Good Cover 20 30 50 50 6S 84 
0 0 0 
0 0 0 

5.M Ac. Weiah t ed Aver aC1e RI Numbt<rs = 50.0 69.0 84.0 
-· Per Dr. Lu ts Parra, the AMC condition is. based en fhe rainfall record. ApplyingJ•,lEH-4 (1984) for the n,:m-a.:ezng conditions n Ril.er!iide County the AMC ccnd!llons are: 

AMC-I for less !han 0.5- of ran !he previous 5 days; AMC-II fa- t..h"'en OS lo 1.1 " of rain !he prellious 5 days: er AMC-lit fer more than 1.1" for !he pre,rious 5 days. 

H'o<lroa,:,d POflded de°"' 1.30 ~et Flr51. re-5\J! out of coroof1anee in the rainfuU record SEE be!oN for th~ Hei)ht 
Hvdrom::id Dra'n lime- lun~) 4S.38 hour.; ReCJIH'emeni Proposed in ine Basin (Stai,>) lhat !s 
I> !he Hy:lroMod BMP properly s;.ec1? Yes, fhis ls acceptable - - - - eaus1'1g a non~~iant result 

J M"figated Q < 11(JY. of Pre-Oev. Q? Yes·, this is .acceptable - - - - l~~ue 0 81:)!r- • -

Mfi9ateci Duration < 11 o•,."' Pr»-DeY?' Yes, fhis ls .acceptable - - - - tt.~ue o ruir. - -

Responsible-n-dlar90: __________________________ _ 

Spreadsheet O..veloped by: ~ e Cho, P,E. 
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Water Quality Management Plan (WQMP) 
Keller Crossing Development- Tract 38163 

CllU?'D~i~a~and'=mnx-odbytb.aUS'ER.cif~~&.m\S~d::i.J¥.«51a (:6!a)~~{ll~Mawd.c:ttEgftucrh.!..-d.fX.'lf'l"&i=)dwh'lll'Qt»Cawly (Cmm:y):mkM!:IO>"?"r~umiuac,:uncy. Pm-lm.,iti:,'!:I» 
inmm4fl:!'ap.i.'t<.s~1Dflat!MUS~:;:_ Yril]?V1.i5..-a.Irl1...-..fy ~,E:J...'}'Dn.;1,1i1n,wla-~y iki:5acimt:lszirctne)·~?"ilrtoplu:~-El)·nili='.ma-boHwco~Dlfa::mi::imi. Fur:hic, biJSEJl.:.h.tlJlt.a1d11&1 
Camry, ~~'lr."liiliaoo~ ag-.oB.md~ af.:£.h, &w.mlll~,fmmCl'J!u!::!Jify1ltab.OQ'\W,illcb:f:::g-wnx::igfuldiiafli,b:iwdm-l~apcm.C!f Dr:ta: m:ai.nfa:i.t:!i:hi Dimid er COUl:ll)•. UKb-~ 1§_'illl[l,.,;mpl!JJO"«­
~,m, nlh.~~DOT i!:J a:rJ'_f11;,_}"~ ~B,a,~u;.CCtb;,-.. 6Iw,1,ori:.:.nmtiaa;.md USER.~ /)Cl ?otr.:tEJddrat"ad, md-:,:!i=:gill ■ttllmil"f ~ mdotb..l°o.-qi;tt.Clt.,. ,a~ch.afl!h. i:R~t).:di":o:; z:.cipwi,:m. i:D;ury 
W?L.iii.fu:mboiwd.Gra.u~.d upm111!rf>u..l!:i~aa:ci,\:a:::LUSEll.ilio~11<i1, ciatm-MiU.~a.mi1""~..;,filntDathmlimmrpu:rpa,w"hb-cv\w. ~ft~mridim::::t.lmv.:'m-~:tm, 5.1(1'l,v,wvll«[UL"id,,-.,mti.ed ~ 
o:o:ilt:»d"ViTllUSEJ..'S 000111'Cd.:JE'Odlitt. bascm..~!-1 C1EM1,ru.c::a:» tof::lly«qly1l'1Bl t!»Sc LP.ap1<S4Pmait r.ciq·.::.~ usinglhacsib:>dl fa.md iDUlti\..-UDl!Ccnmi)'H)'m'Dlogr~ rflhaClilt Ei:::lll..m'-i"'t'ilt?D~TJ."37, 
J!lcw•-ecatttll~Cc.2Jly 10 lhat'tbomwG1.11.bo1:ocroc,:..d. .'bl}· ,£,a~ afth. oq-..mi:aa :C-£1 ~1l'C'Wdbo«iasidindiUlnc:mly~». mipce,;milly ~;cr_ 

BMP Design Fill in blue shaded areas 

0.1 feet, Stage Intervals ~ intirv.i:;s a d8crQ39 heqyf Stage-Storage-Discharge• 

niifjl'l is Vft'i! It€ li.-n?51:f U'.&sl'.eH 
Stage S'.orage S1orage Q PROPOSED BMP DIMENSIONS 

,ill!!! S"tze. lhe BMP, so (hat the- Total Valmn~ > Max HydroWocf Vcf ~Oeepe,r iS ok, it will be- re-""ineo in the Design Geometry) 
(Fl) (AC-Ff) [Fl3) [CFS) 

Is the BMP a Tank shape? L I for yes: 2 Forno~ 0 0 0 D 

~~ ) 
0.1 0 0.007 304 0.02 

0 .20 0.014 6 16 0.07 

0 . .30 0.021 935 0.10 Om l.;H N<.Md 
0.40 0.02'1J 1263 0. 12 

I 
0 .50 0.037 1599 0. 14 

Basin Shaped BMP (Bottom Stage 1st) "Basin Shaped" "Tank Shaped" 0.60 0.045 1943 0. 16 

Bottom Stage H=[Iu SS=c=:Jl :1 0 .70 0.053 2295 0.1 7 

Top Area Bottom Area 0.5 -
Stag,e-Storage Cur.ie 

0.80 0.061 2656 O. IS 

Wtdih 60 Widlh l 30 FT ,I> 0.90 0.DMl 3025 0.20 

Length 130 Le.nglh 100 FT 0.4 

/ 1.00 0.078 3402 0.21 

area = 7800 area = 3000 ,.,. 1.10 O.OS7 3788 0.25 

~ 
0.3 · 

/ 1.20 O.OQ6 4182 0.30 

Top Stage H=~ '2C 0.2 1 . .30 0.105 4-585 0.34 

t . ./ 1.40 0.115 4997 0.37 0.1 

:!! 
g 
~ 1.50 0.1 24 54 18 0.40 "' 

~ 0 1.60 0.134 5848 0.42 

.!! 0.00 1.00 2.00 3.00 4_00 5.00 1.70 0.144 6286 0.4 5 

~ 
Stage (ft.) 

1.80 0.155 6734 0.47 
ca 
0 Prop. Top 5tg_ Vol.= - FT3 Stage~Oischarge Curve- 1.90 0.155 7190 0.49 
C 26,062 m 0.9 

i 
Prop Bottom Stg Vol = 

0.8 
2.00 0.176 7656 0.51 

Total Prop. VOUTie' = 26,062 _FT3 ~ 2 .10 0.1 S7 S131 0.53 0.7 

c!l Max Hyd'roMad Volume.=- 4,422 FT3 " ,,,, 
2.20 0.188 &815 0.55 .; 0.6 

Total Acreage" = 7,800 FT2 ~ --- 2 .30 0.2Dll 9109 0.56 oll 0.5 

i BMP % of Sile = 3.23% ~ " I 2.40 0.2.21 9612 0.5S 0-4 r Max H)'droMo<f Depth' = 1.30 FT .!! 0.3 2 .50 0.232 10125 0. 60 
'Does not i0cfude fore.bay. or tow flow trench M c _,, 

0.2 2 .60 0.244 10647 0.61 CII a ,I' 
Cl ..:Does not e coount for freE!board o r acce-ss mads 0.1 2.70 0.257 1117Q 0.63 
£I. 

"'Does not consider tncreased Runoff D 'l' 
I 2.80 0.2611 11721 0.64 

0.0 2.0 4.0 6.0 
Stage (IL) 2.90 0.282 12273 0.66 

MINIM UM DESIGN GEOMETRY 3 .00 0.295 12834 0.67 
ilW, Del.ete audc-ts . ihen propose: Qlearg2st low.eist. onfice. that. does- not, exce-eod the ex. Q or Dwilit-on.. If die Q is: 3 .10 0.308 13405 0.69 

ac:CEptaiJIE., but toe -duration is exceeded. try decre.a:smv cr.ficer then adding a--WE!r sligMty befow thE- stage 1ha1 h.as an issue. 3.20 0.321 l:lQ87 0.70 

OUTLETS (for Stage-Discharge) Hydromod Depth = I 1.30 FT 

I 
3.30 0.335 14578 0.71 

Oiifice Outlels Weir Outlets + 1 • Freebo.ard = 2.30 FT 3.40 0.348 15180. 0.73 

Invert Crest Crest 3 .50 0.363 15792 0.74 

H.;ght 
Diameter 

No. olOrifiees Height Width 
No_o.r 

Top Surface Area 3 .'60 0.377 16414 0.75 
l inches) Weirs 

(ft) ( ft) (ft) Ba.-se-d on HydroMod Depth + 1' of Freeboard 3.70 0.391 17047 0.76 

0 2.00 2 I Bottom Stage I 3 .80 0.406 17690 0.7S 

1 2.00 2 I Width I 60 IFT 3.90 0.421 18-344 0.79 

I Length I 130 IFT 0.421 18.344 

.§lW. Complete an increased nm.off analysis-. if the project can impact dOl,\-nstrii?arn propertres. lnCOfpora,e ff'.ese de.signs into the WQMP ~e plan 

.Add emergencyO\loE'.J'ffo.w ""'elf, for ows. that exceed tne Hydromod vo1lfl'll.1:!5, "S.C:.ed to thei 100-y.ear peak Bow ra~e-- A.rld a-ccess- roads(< to% bBgitlldnal sk>pe) 

Wtth enoucft width & MTI arouno access for EO"J1~r:it thal would be needed to scarifv tbe bottom or remove B1ore-b=lton s.oil meda 

C Enter information from actual infiltration tests 
Only if allowed by the Co-.2 Yes Consider lnfillralion (Yes o, No)? "t;; 

,i:! 0.1 Infiltration rate (in/hr) 3 0.0069 lft3/sec, Infiltration (over entire bottom) 
Petmitlee, these infittrafion inputs 

,.:: 
3 Factor of Safety (3 or greater) 3 0.0023 lft3/sec, Infiltration I Factor of Safety 

can lie used to simulate 
.5 Bioretention/Biofiltration rates with .., 300 mins. Max. TI me rev resented bv tests Backup Cales and Data . .., 
< 'Per the RC UD Manual, ~ix A. 
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Appendix 7: 

Hydromodification & Critical Coarse Sediment 
Supporting Detail for Hydromodification compliance & Exhibit G - CCSY & PSS Areas with the project location. 

The preparer shall include the following in this Appendix (Refer to Section 2.4 and 3.6 of the SMR 
WQMP and Sections E of this Template): 

• Hydromodification Exemption Exhibit (if the project is in an area exempt from Hydro mod) 
• Potential Critical Coarse Sediment Yield Area Mapping (to show if the site is out of a CCSYA) 
• Hydromodification BMP sizing calculations (i.e. County Hydromod Spreadsheet - Hydromod, 

and BMP Design tabs, SMRHM report files, or other acceptable Hydromod calculations) 

• Site-Specific Critical Coarse Sediment Analysis (if a project impacts a CCSYA) 

• Design details/drawings from manufacturers for proprietary BMPs (if proprietary BMPs are 
proposed) 

In addition, the project shall comply with drainage law and good practices: 

• Protect the Site and Roads from Ql00yr, without impacting adjacent property owners. 
• Pad elevations must be above the QlO0yr water surface at all locations. 

I. Identify Offsite Hydrology 
A. If the project intends to allow the flows to pass through the project uninterrupted, the 

flows must remain along its natural flow-path and natural condition. The project must also: 
(1) Ensure that the existing stream is stable. If not, the design must include stabilization. 
(2) Does the 100 year flow path affect proposed project elements, such as streets and fill 

slopes? If so, the project must properly design for impingements, provide revetment, 
etc. If the water surface changes due to impingements on neighbor's properties, 
Permission to pond letters must be provided. 

B. If the project intends to collect and convey the offsite flows, see the next section: 
II. Hydraulics 

A. Project must provide collection inlets that can be accessed for maintenance. If located 
outside of the project boundary, the project must provide a Permission Letter or drainage 
easement. If the inlet creates new ponding on private property, the project must provide a 
Permission to Pond letter or easement. 

B. The project should not divert watershed areas over 1 acre. If so, Permission Letter to 
accept project's diversion and drainage concept must be received by the project. 

C. The project should have an adequate outlet. If not, include Permission Letters and 
implement Increased Runoff criteria (2, 5,10 year storm events and the 1, 3, 6 and 24 hour 
durations). 100 year storm routing is not to be used. Runoff from the offsite plus onsite 
must be returned to its natural (existing) condition of velocity, peak flow-rate, flow-width 
and location/right of way, if permission letters have not been obtained. 

D. The project must adequately convey the 100 year storm between the combination of 
street flow and pipe flow per County Ordinance. 

E. The project should use the downstream connection as the Ql00yr water surface control 
elevation, to ensure 6 inches minimum of freeboard in proposed drainage system. 

Ill. Basin Layout 
A. Implement Basin Guidelines as best as possible from Appendix C, Design Handbook for LID 

BMPs. 
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DETENTION BASIN ROUTING for HYDROMOD CALCULATIONS 

The proposed project Water Quality Biofiltration Basin is capable of all of the following: 

1. Releasing the post-development hydrograph for 2-, 5-, 10- and 100-year 1-, 3-, 6- and 24-hour at flow 

rates no greater than 110% of pre-development at the same frequency flow rates. 

2. By-passing the 100-year storm event without damage to the BMP. 
3. Control outlet velocities such that downstream erosion potential is minimized and outlet flow 

is released in a safe manner. 

Unit Hydrograph Analysis 

The unit hydrograph analysis was conducted using the CivilDesign Corporation Unit 
Hydrograph software and the Riverside County Hydrology Manual. In this study analysis, the 
goal was to estimate the quantity of storm water to be detained onsite to mitigate the increase 
in storm water peak discharge and volume resulting from this development. The 1-hour, 3-
hour, 6-hour and 24-hour 100-year storms hydrographs were computed to evaluate the project 
peak runoff discharge originating from the site for ultimate/proposed conditions. 

For sensitive analysis 1-hour, 3-hour, 6-hour and 24-hour 2-, 5-, 10- and 100-year storms 
hydrographs were computed and compared the basin outflows with the existing conditions. 
The ultimate condition-project hydrographs will be used as inflow hydrograph in detention 
basin routing with restricted outlet structure works. 

The following rainfall data used to determine the Q (HXll Off-Site storm values (Informational Data 
Only): the 100 year, 1-hour intensity used was 1.20 (I n/Hr), the 2 year, 1-hour intensity used 
was 0.50 (In/Hr) and the Slope of the Intensity Duration Curve of 0.55. The primary land use 
was assumed to be undeveloped with poor cover while a runoff coefficient of 0.90 was used for 
the improved road surface areas. 
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ive r side County atianal Hydrology rogcam 

C VILCA D/C I VI DESIGN Engineering Software , (cl 1989 - ?QQQ Yers i qp G 3 
Rat i on~ l yd ologv Study Dat : 06/02/ 0 I : sr79a . out I 

Hydrology s udy control Inforrnat · oh 

English {i n- b l Uni s used in input da a f'le 

Darrin Ginn, Murrieta , Cali fornia - S/N 74 

Rational Me hod liyd o ogy ~o ra ased on 
Riverside County Flood Control & wa·er Con s r vati on Dis ric 
1978 hydro ogy manual 

St orm event {veari - 100 . 00 A:n te eden.t Noisture Condition "" 2 

Standard i . tens it y- dur a ti on c u r ves d ata _i l ate 
or the l Homeland- Wincheste r ] ar:ea used . 

- 4 . 1) 

1 year s torm minute 
10 year storm 60 rninut intensity= 
100 oan 10 rn·n t e • 

orm 60 minute intensity~ 

n Ji ; 
O. SOO( I n/ r) 

3 . 050 I, In /[ r 
1.200 {I n,/Hrl 

Per Caltrans Hydrology (existing conditions) information above, for Rational Method proposed 
conditions: Rainfall Intensity for 2-year 1-hour storm= 0.50 in/hr and for 100-year 1-hour storm 
= 1.20 in/hr. 

For Inflow Hydrograph, the rainfall intensity per table below: 
Summary of Precipitation - Intensity Pattern per Riverside County Hydrology Manual 
(NOAA Atlas 2), also to match Caltrans Hydrology Existing Condition: 

Storm Event 1-hour 3-hour 6-hour 24-hour 

2-year 0.5 0.77 0.95 1.55 

100-vear 1.2 1.77 2.45 4.05 

Detention Basin Routing Calculations 

The Detention Basin Routing Calculations were conducted using the CivilCADD/Design software and 
the Riverside County Hydrology Manual. In this analysis, the goal was to estimate the quantity of 
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storm water to be detained onsite to mitigate the increase in storm water peak discharge and volume 
resulting from this development for the 2-, 5-, 10-, 100-year 1-, 3-, 6-, 24-hour storms. 

Summary of Hydrographs and Basin Routing: 
Drainage Area C onsite - Residential (91.8 Ac) 

Storm Frequency Existing Proposed Det. Basin Different Different 
Q 2 (cfs) Q 2 (cfs) Outlet [2] - [1] [2] - [1] 

r11 Q 2 (cfs) r21 (cfs) (%) 

2-year 1-hour 52.867 92.574 1.869 -50.998 -96% 
2-vear 3-hour 20.803 42.196 1.952 -18.851 -90% 
2-year 6-hour 11.663 31.285 2.006 -9.657 -82% 
2-year 24-hour 2.288 12.607 2.586 0.298 13% 

Storm Frequency Existing Proposed Det. Basin Different Different 
Q s (cfs) Q s (cfs) Outlet [2] - [1] [2] - [1] 

[1] Q s (cfs) [2] (cfs) (%) 

5-year 1-hour 95.272 127.286 1.964 -93.308 -98% 
5-year 3-hour 52.153 59.399 2.311 -49.842 -95% 
5-vear 6-hour 42.002 47.069 2.847 -39.155 -93% 
5-year 24-hour 8.470 17.370 7.898 -0.572 -6.7% 

Storm Frequency Existing Proposed Det. Basin Different Different 
Q 10 (cfs) Q 10 (cfs) Outlet [2] - [1] [2] - [1] 

[1] Q 10 (cfs) [2] (cfs) (%) 

10-vear 1-hour 116.901 161.063 2.305 -114.596 -98% 
10-year 3-hour 64.971 80.440 3.030 -61.941 -95% 
10-year 6-hour 54.767 66.475 9.336 -45.431 -83% 
10-vear 24-hour 13.907 21.602 14.141 0.234 1.6% 

Storm Frequency Existing Proposed Det. Basin Different Different 
Q 100 (cfs) Q 100 (cfs) Outlet [2] - [1] [2] - [1] 

[1] Q 100 (cfs) [21 (cfs) (%) 

100-year 1-hour 199.139 257.785 17.640 -181.499 -91% 
100-vear 3-hour 118.610 132.718 44.934 -73.676 -62% 
100-year 6-hour 108.226 116.935 70.119 -38.107 -35% 
100-year 24-hour 41.620 45.160 36.434 -5.186 -12% 

See Attachments for Inflow Hydrographs and Detention Basin Routing Calculations in the Drainage 
Report. 
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Summary of Hydrographs and Basin Routing: 
Drainage Areas F = 59.0 Ac 
Separate WQ Basin E use for Hydromodification (DMAs F-5 thru F-8) and 
Detention Basin F for Peak Flow reduction 

WQBasin E 
Storm Frequency DS#S DS#S Proposed Det. Basin 

Culvert Culvert Q INFLOW Outlet 
Capacity Capacity (cfs) Q OUTFLOW ( cfS) 
Q max (cfs Q 100 (cfs) 

10-vear 1-hour 14.0 106.6 Hydromodification - Q max = 
25-vear 1-hour 14.0 106.6 9.7 cfs 
Qbmp Area F = 1.8 cfs 

Detention Basin F 
Storm Frequency DS#6 DS#6 Proposed Det. Basin 

Culvert Culvert Q INFLOW Outlet 
Capacity Capacity (cfs) Q OUTFLOW ( cfS) 
Q max (cfs Q 100 (cfs) 

100-vear 1-hour 18.7 31.6 124.839 12.798 
100-year 3-hour 18.7 31.6 75.768 13.388 
100-vear 6-hour 18.7 31.6 69.295 13.715 
100-vear 24-hour 18.7 31.6 26.887 12.703 

Summary of Hydrographs and Basin Routing: 
Drainage Area G = 5.5 Ac 
WQ / Detention G use for Hydromodification and Peak Flow reduction 

Detention Basin G 
Storm Frequency DS#7 DS#7 Proposed Det. Basin 

Culvert Culvert Q INFLOW Outlet 
Capacity Capacity (cfs) Q OUTFLOW ( cfS) 
Q max (cfs Q 100 (cfs) 

100-year 1-hour 19.5 16.32 20.520 5.381 
100-year 3-hour 19.5 16.32 9.102 4.943 
100-vear 6-hour 19.5 16.32 9.440 4.885 
100-year 24-hour 19.5 16.32 2.828 2.618 
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HYDROMODIFICATION DRAINAGE AREA C (ONSITE) 

9 

8 

7 

6 

5 

Keller, Tr. 38163 - HYDROLOGIC FLOW CHAR'T 
WQ / D Eden±lon B21s1n heh 

1432.0 ---r----T~O_P ~O~F =BA~S~IN_=_ l~43~2------......-_______,,----

MIN. f EE80ARO 
= 1.0 EET 

MAX. WSE = 1'431 OVER EMERGENCY BASIN SPILLWAY 1431.0 - t--------------------+-----i 

EMERGENCY SPILLWAY l=24Cl' .@ 1430.5 
_._ ___ M..,...AX...,_ -w5 -:;;;; 14 -~=e-=-=R=M _ __._ 

. (Kl 
1430.0 -

1429.0 -

1428.0 - 0 0 0 
3- EA 4• DIA OUTLET @ 1428 

DETENTION BASIN ---

4 1427.0 -

3 

2 

0 

1426.0 --~ ___ TO_P_O_f _WQ_~YD_R_OM_O_D~B_AS_IN_=_ 14_·2,6_· ___ __ 

1425.0 -

1424.G-

EXTENDED 0ETE TION BASIN 
REQ'O DCV = 93 306 CF 

WATER QUALITY vouJME STORAGE - ---

2-EA 4~ mA. OUTIJET @ 1423 

= 1423 
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M:CESS TOOUTI.ET 

OUTLIIT Willi TRASH 
RACK PER WCJ501 

EXTENDED / DETENTION BASIN Drainage Area C: 

Extended Detention Basin Desi.go P rocedure 

Company Name: K&A Engineering 
Designed by: JY 

Design Volume 

Tribmmy Area (BMP Subarea} 

Enter V BMP, detennmed from Section 2 .. I of this Handbook 

Overall Geometry 

Length at Basin Bottom Surface 

Width at Bas in Bottom Surface 

Basin Footprint 

IBM P Subarea I 
No . AreaC 

I Required Entries 
Legeud: I Calculated Cells I 

Date: 4/2/2024 
County/City-Case No.: 

Length = 

Width = 

860 

135 

ft 

ft 

Meets 1.5: 1 requirement? I r'A I 

Side Slopes per "Basin Guideli11es", Seel 1.2 

Proposed Basin Depth ( with no freeboard) 

Depth of freeboard (if used.) 

Minimum Reqmred Allowance for Total Depth (indudmg proposed 
basin depth, freeboard, minimumdeptb of bottom stage (D85=0.331 
and minimum filter depth (Dro=2.33')) 

Depth from design water surface elevation to lowest oritice 

100 

z= 4 :I 

De= 3.00 ft 

DFB= 2.00 ft 

uREQ=r 1.T1 t1 



Basin Design 

Basin Design 

Proposed Tota l Basin Depth tproposed depth plus freeboard) 

Basin Invert Longitudinal Slope 

Basiu Inve1t Transverse Slope (1% min) 

Basin Volume 

FOfl,ESAV VOLUMl:e 
8"4-5'K. OF V""" 

PAVED BOTTOM 

Forebay Volume (3 - 5% V 8MP) 

Forebay Depth (height of berm) 

Minimum Forebay Surface Area 

Rectangular weir (notch) 

Foreha Desi n 
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DroT = 5.00 ft ----
Slope = 0 1.00 % 

Slope = 0 % 

V Basin = 5 11 53 fl: j 

MIJi 80TTOM STA.Ge 
VOL-=0.5% V ..., 

Vm= G 3750 

Dm,,.-= 2 

Am= 1875 

W= C, 2.00 

ft] 

ft 

ft1 

m 

TOPOft 
BASIN 



Low-Flow Trench (sec graphjc below) 

Deptb 24 inches mininmm, gravel filled) 

Width (48 inche minimum) 

Trench Invert Longitudi.nal Slope 

Collector Trenches (see graphic below) 

Deptb (24 in he minimum) 

Width {18 inches minimum) 

D Weather and Low-Flow Mana ement 

Trench 1n ert Longitudinal Slope 

Spacing (25 feet on center maximum) 

Depth= 0 24 inches 

Width = 0 4 inche 

Slope = 0 % 

Depth = f) 24 inch 

Width = 0 18 inches 

Slope= 0 % 

S = f) 25 feet 

~ 
24" (min) ~ ~ --.. ~) 

- - --+----------· i----1 AASHTONo.2 ---c__ _,_r:' 111111 

48., (min) -----3►1 Coarse aggregate I< >I 
18" (min) 

Low-Flow Trench 

Bottom Stage (Sand FiJter) Design 

Depth of the Bottom Stage (4" minimum ponding) 

Surface Area of Bottom Stage 

Dry Weather Ponded Volume (above sand layer) 

ls VBS no le s than 0.5% V8Mr? K 

Depth of STM-C33 sand ( 18 inch minimum) 

Ds = $ 18 inches 

Diameter of Subdrains Subdrai.n Spacing 

111 10 ft. on c nter 
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Collector Trench 

Des= 0 4 Ill 

6" dia. 
perf. pipe 

sz 

as 2087 ft2 

Ds =18" min . 
1 ASTM C 33 - J sand 

10" min . gravel 
layer 



Basin Outlet Design 

Outlet Design 

Assume an ori ti ce area. Based on the 
infom1ation provided above, the spreadsheet 
pro,~des discharge vs, stage data, Enter the 
volume vs . stage data for each interval. Th:is 
information is used to mute the volume through 
the basin. The size of the orifice is acceptable 
when the data shm.vs that less than 50% of 
V BMP has drained in 24 hours, and that I 00% 

drawdown occurs within 72 hours. 

Flow Rate, Q (cfs) 

Q=CA'[2g{H-H0)}°-5 

Discharge Coefficient, 

Defaul t, C = ~-0_.6_6_~ 

Other,C = 

Orifice Area (ft1) 

Orifice Diameter d: number of orifices per row, n· and 
mm1ber of orifice rows, 1 (from the bottom up). 

d= C, 1.5 inches 

n = 6 per row 

N= l rows 

Aeff= 0.074 fe perrow 
or 

Aeff= 10.598 in'.! per row 

From outflow hydrograph, the time where 50% of V BMP 

has drained from the basin (24 hour minimum): 

Time (50%) = - ....... 3,.1._3 .. 8 _ _. hrs 
t K 

From outflow hydrograph, the time where I 00% V BMP 

has drained from the basin(within 72 hours): 

Notes: 

Time ( I 00 %) =~_6_0._7_7 __ hrs 
OK 

~JFJoocj Control 
TfBBh RIM:~ 

0 on,.,..1 Lav•r O Mlh Subdr-,, 0 
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lfeadwater Elev. 
I Stage (fl) 

0 
0.13 
0.67 
1.00 
1.33 
!.67 
2.00 
2.33 
2.67 
:mo 
J .33 
:J.67 
4.00 
4.33 
4.6-7 
5.00 
5.33 
5,67 
6.00 
6.33 
6.67 
7.00 
7.33 
7.67 
8.00 
8.33 
8.67 
_9.00 
9.33 
9.67 
L0. 00 

Discharge 
(cfs) 

0.0000 
0.2249 
0.3l83 
0.3898 
OASOO 
0.5033 
0.55 12 
0.5954 
0.6366 
0.6751 

Volume 
(acre-ft ) 
0.0000 
0.027 
0.058 
0.087 
0.288 
0.577 
0.882 
l.304 
1.726 
2.71 1 

2.90 
1.38 
0.99 
5.79 
7 .34 
7.00 
8.91 
S.29 
18.17 



HYDROMODIFICATION DRAINAGE AREA F, WQ BASIN E AND DETENTION BASIN F 

Tr. 38163, Keller Crossing - HYDROLOGIC FLOW CHART 
r-1 r. -r r. JI\J-r' j ('\ jl\J r) I'\ C:.' J JI\J ,, r:' ,i LJ .i:::'. .i:::'. J -....J J::Jr O J 

9 1442.0 ---~ __ T_O_P _OF_ BA_SI_N _=_1_44_2_.0 _____ ~--~-

~ I . FRE EB0.11,RD 
- = 1.0 Fl ET 

1441.o _ __ .S:Z. MAX. WSE HR 100 YEAR STORM OVER E SPILLWAY __ 

7 1440.0 -
40' E. SPILLWAY 1440 

I11,11.,X. /SE = -439.79 (6-HR 100 YEAR STCR 1,,I ) 

6 1439.0 -

5 1438.0 -

4 1437.0 -

DETEN TION BASI 

3 1436.0 -

2 1435.0 -

1434.0 -
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BMP Design Fi ll in b lue .sh...:led arees 

0.1 feet, Stage lntervels lntrc:at" lnlen'iJli .o-riffClcZ!-hti'gh'l Stage..Slorage-Oischarge• 

~ t !. a:o,""eltelrr.,;c.rtc'li~~ 
~Ja,ge . -StnraQl' PROPOSED BMP DIMENSIONS SIDrai,e 0 

sn:P1, s..,c""' Br.,P ,o 1 l .na Ta(.11 VOiume M.:u tt:~r-::iMod V:-1. ~OMpe,r r?J -r,.,; II ,,.111 L'o 1dtncd m ':,~ Oc~1911 G,o-T~lr'f 1 
jFT) (AG-FT) jFT3) (C-FS) 

IE 1he BMP 3 Tank 6 ap~? 2 fr,,ry,·s 

''m.a# ~ ~ - ~ 

0 0 0 0 
0. to 0.011 .484 0.04 
0.20 0.022 9TT 0.11 
0.30 0.034 1478 0.15 
0.40 O.CM6 1988 0.1a 

I 0.50 0.05!! 25Cti 021 
8-asln Shaped BMP /Bottom Srage 1st) "Basin Shaped• "Tank Sh.a!)ed" 0.00 0.070 3034 023 

Botlom Stage H=~ SS= ~ :1 0.70 0.082 3570 026 
Top.Area Bollom Ares 0.7 

Sl:MW!•Sfo.ri:111'4! Cu rv,o 
0.80 0.094 4U5 028 

Wl:flll 90 \V",d!Jj ~a FT 0.6 o;!!(l o.rn1 ~669 Oc.29 

L"'i;J!'l 110 L..ngU, BO FT -0.5 
.,,,, 

1.00 0.120 5232 0.31 
a rea= Q.900 area= 4800 

1 O.~ · 
., 

'1.10 0.133 5804: 0.36 .,,,. 1.20 0.147 6386 ('-42 
Top Stage H~~ 0.3 · 1.30 0.'1100 6976 D.46 

t 
., 

0.2 ., 1.40 O.t74 7576 0.50 

~ 
-0. 1 HiO O.t88 8185 0.53 '6 •.J" 0 1.60 0.292 8804, 0.59 .. 0.00 t .00 2 .00 3.00 4.00 ('i.00 9433· .!II Slag& (fl.) 1.70 0.217 0.66 

a 
'ii 1.00 0.231 10071 0.7'1 
c.> P~ Top Stg. l'aL~ - FT3 

1.4 
Stage-Di:s:c.tizi rgc-.-Curve 1,9,0 0.246 107 t9 0.76 

(; 
35,Jl89 ,; _g IP.:rop-Boltom S.tg '\lo l S H3 2:00 0,261 11376 o.ao 

j Tcbl Pr~. Vcfume ' • 35;989 FT3 1.2 2.10 0.276 12043 0.84 .,,,, 
Min Hy.d'roMo d V eiutnc = 12,670 FT3 1 , 2.20 0.292 12721 0.87 

Tobil~ge~ a 9,900 FT2 :t' O.!I 2.30 0.308 13408 0.,91 11111 -2, , 
I BMP ¼ ar!;i;,, 1.39% & 0.6 2.40 0.32,4 14105 0.94 

,., ... HydroF,1c,d o .. ptt, · • 2.20 FT i 0.4 / 2,00 l'i.340 '14812, 0.91 
'Uoe& n"1. ln°'ude loreb.ay, or Jow f,low lrencn .. .., 2.60 0.357 15536 1.00 

Ill 6 0.2 CJ ·o□a& not eccouni for fre<>board or access roads r 2.70 !).3I3 16258 1.0,3 
a.. 0 
I "Does not com,ider Increased Rr.mot· 2.80 0.390 16996 1.06 ·a.a 2.0 4:0 6.0 

Stage Ill} 2.90 0.407 17745 H)9 

MINIMUM DESIGN GEOMETRY 3.00 0.425 18504 1.11 
..s..I.Ee:l; _Or.:i.-ele:Ot.Jllets, l:1im p:opo~~ U,.e lt1r~!::I ~WLl!:i or1ftce 11·...:Jldt,!:!;D n:::t, ~X":'tte"J t!I f!:.. Q er D1.r.,1hon. ll (t115 C JS 3,to 0.442 19274, '1.14 
.:11:oept,1bks, DLl_lhe tlur:zttiJn r.. L«cl!C'rlc-1 lry dt,:tr~;;r.;m(il t1rir1ce lhtm add.Ir-; o11 l'lmr shghU_i,• ~l.:a'!I H11!'.!.l.:.Jl! tl..11 1;n; ,m 1.,,ueM 3,20 0.400 200:54- 1.17 
OUTLETS (for Stage-Oi,;charg<>' Hydromod Depth = I 2 .. 20 FT 

I 
3.30 0.479 20845 1. 19 

Orifice Outlet,; WeirOuflats + i" Freeboerd = 3.20 FT 3.40 0.497 21647 122 

1 .... ,1 Cl'!isL Crie~~ 3:50 0.!i16' 22459 1.24 
M,ogbt 

Dhtme:ler 
t,lo.ofOi\!ioo• liolgt,I w,111~ 

No.ol Top Surface Area· 3.00 0.535 23213,3 126 
(inct,o,<) 'l),lf!'n. 

(ft) <rt) (fll Based on H~'ClroMod Depth + f' of Freeboard. 3.70 0.554 241T8 129 
0 2.00 3 I Bottom Stage I 3.00 0.573 2~963 1.31 
1 2.00 2 I WICllh I 00 IFT 3.00 . 0,(;93 258.20 1.33 

1.5 2.0□ 2 I L..nglh I HO IFT 0.593 25,820 

~ Comr..11:,~ 1111" tr~a:.ed runi:ff lli11!1~!1 ;t lhe IJNlJCd can lr:"lr:,.Jt:tdCMTI!:&l.n!.:JTl'l r:,n;:,~:; lnCOE;!IX'i!'ICI UT.tl~D .:J~!::tgnsi mlQ Ll'l~ \ ~aMP .s..,;, pl.::m 

,~rldemt:rl?'!!N:~ o.·~rfhw, 'A'llif forfuw!. bli!.I e'J.Ceett IIU~ IJyt!ro,10t1 .. dl.JIT11l!., ~~ le lh~ HIO·jeM pe.i ni» -:,It. ,i.dd..uc~, ttlnds r<. O'.t.:r l::ni;iLudn;i.l !ldlpt:~ 

ntlJ1 <iraa1.-':jh 'M.-dlh-.&i um nroo11d IV.!~~~ ra r::1Ct.1im111L"1L ,uni Wt.tJ ►j ~e "~dc'!d lo sctfflfy Ule bolt.am or' Mc:nra:..i\lc I]. o;eh:-nhon !1-0il ml'!~ 

C! Enter infunr,atjon frqm"actual infiltrati.<>n tnts -
0 

Y,as. Consida, lnl ilhation (Yes a, N'o)? Onl~ if alla•11:edby !lie Co-

i 1}_06 lnlittraiion rale {mlhr) a' 0.0007 I il3/sec, l llfillrat ion (o~er ~ljre botlom) 
Permitt'ee, ttiese infiftraoon [q>uts 
can be used fe sirmM!e ~ 3 Fa~r of Safety {3 or greet.er} 3 0.0022 I fl3is.ec, Infiltra tion I Factor of Safety BioretenlloolBfofiltr,atloo rates wilh 

! 300 mms. Max. Time represented·t,y_ teBt& Bact;up{]ak:s and Da1a. 
Tur the RC LID Mam.1al. Al>llelldix A. 
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HYDROMODIFICATION DRAINAGE AREA G, WQ / DETENTION BASIN G 

7 

6 

5 

4 

3 

2 

0 

Tr. 38163, Keller Crossing - HYDROLOGIC FLOW CHART 
W Q ~ H YD Fi O J\;j OD/ !:J F' T F' NT JON BJ\ 8 J N II SJ -J " 

1468.0 ______ TO_P_ O_F~B_A_SI_N _=_1_46_8_0 ____ ~----r----

1466.0 - 10' E. SPILL WAY 1466 

MIN. FREEBOARD 
= 1.0 FEET 

1465 0 - _ '51 _ _ MAX. WSE = 1664.BW-HR 100 YEAR ST~ _ 

1464 0 = ~ DETENTION BASIN7 

1463.0 ---~ __ T_OP_ O_F_W_Q_/ _HY_D_RO_M_OD_ BA_S_IN_=_ 16_63 ___ ~----

WQ/HYDRO~OD VOLUME STORAGE 

1462.0 - 0 Q 2-EA 2" DIA. OPENING @ 1462 

-EA 2'' DIA. OPENING @ 1461 

1461.0 - -=-rr¾rr-c===- ==m-n'n===- =~-~"rri=,r=,c-,-nc-c,mc'!10 

DETENTI ON BASIN 10" DIA. OPENING 
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HYDROMODIFICATION DRAINAGE AREA G 

n lie~ ~lilhl111nli:t:iliulhylk:1l!u;Jlufilu F...a:i:d.,,tmiikd filclJil:t11:::lr:b:,,l l.it.d,..(ii'idki 1ddacllu dlgUl.uf._d,:,1,jl): loi•~tldlll.l~crwl:: Ca-u:,,\c...r,),u:llc,, 111;u:::pdic.1a11ut. .. n1IIUW,ra.Y F.111 ,1 ia.tlc:u...,(j iifdot i-ik:tlidc!:i:Uhlll 1hc: 
l,.ISF.Atl -=-.it.wfbl\'Crit)~.-a,hl.,,,d!-,ald~11df:\~ild=.~ 1la::11~::,ll!llt:l'OJIJ'D1.t1rl.ot.i.at:ill.,,~ .. ~.-.lh:tii.bul,1-.N11tt:r, 11cU5&6lllb;ili,llheQwl~.~w::111.11~,111Ylf1:n,,¥1lllr:d~d~ rn;,,: 
_.,al landdafiflilc~ llala}-'1111111"""-"'Ct, i!Waliq!_wnalll!f'"dl~blflllQlll<N~u'µ4l11~ht 1~ ·1111.itc~a.tut~ lhcii1ol!"~:;a#:fti,c1~f1' .. i'b:tla!~cl1ti~1aer•:m"' U'fa)IIICISal 'ifhli L~IUlililh:in#1L~ ~ ll-l.JctiN 

:irtC:drui,'--,.i:d[~~u.1:,n•~•ddi:.J;io,l,'-clu.l,n5.:ll1ublEl i i::d:knii:!ab::f~·~dclJ1 .. rJie~kdz:..•o! 1CWlllolt.-Jk&'lflll,U,Clhili(,l,or._,,id.sii1011-,.au.Jill.f:t•tlhli-Wll'IJ!Ei.,,huifp=d.ldrrid,,1,-,1.hue1.11rd:liLlc~lil::il•) 
ilic::n & -,~ 'lllatw-~, ~ch:lil:i~ u,c:fEli' wb~h thetil:io 9t::1;.~1in:il '1'::1\f!OI .. ~ ~ired o;,,,ao<;EJt'S fitrli ~ ~la't R.c::,;n:111hkdl"1-,,.,;rih"d::U)l11IIJ«'l1"'' 1ti0l LhcSloll D~~llem•rd,p1tn:mcft1IW111!-0c 1mlY.idi.:f1K1al 11111.e 

llnacnidcl':wa1, A":,,ln-ii1g'Ma&al D" llc:U&:i Oi'do.ancrmt la.lmW., pk:ait:~tl.:C!utq-tln lJild lbcan.aClll:llll~al ."-,dma~n.tlJ/th:tlf_daffiAll•ip=aa1olo::dl ■a.O:lllt.~cilrdtdf .... ~,..if('lai!&III' fdawlat 

Santa Margarita Region - County HydroMod Iterative Spreadsheet Model 
Only for use the ~mincorporated portions of Riverside County, unless otherwise approved by the Co-Penni/tee 

D"'elop~::;:.:::~r -------~K-ii;'.cfc;;e2""~"'7c\'~6a"--------

Loog;iude (decimal formatj: ________ ._1_1 ,_.o_9_il4_04 _______ _ 

Rain Gauge Wih:X:mari'Nonh M.Jrrieta 
BMP T)PE' (p<,-WQMP): ___ Mu_ ltifa_rriy~ _- _Ne_ a_ G_ I -_- _5.-54_k. __ _ 

i>MP Numbff (SEque,,.tial): _____________ _ 

I 
Pre-Development - Hrdrol9911" lnf@rmation 

t- 1uaaemax 5.54 2-'IUIR 1-HOUR IN1ENS11Y IN.IHR • Pla1"0-4.3 0.5 
LONGEST WATI:RDOURSE,r , - 1,DOO' max 525 10-YEAA. 1-HOUR INTENSITY [IN/HR) - Plate0-4.1 I O.78B 
UPSTREAM ELEVATION OF WA1ERCOURSE (FT) 1501 SLOPE OFlHE,INTENSITYDURATlON - Pl,i;, D-4.6 I O·.ffi 
DOWNSTREAM 8..EV. OF IYA1ERCOURSE ,r 1453 CLOSEST IMPERVIOUS i'ERCENT~.GE (% 1 I 0% UOOE'iel~ - Good Co\la 
EXISffiG IM?ER\/IOUS PSRCENl'AGE i¼! 0 
Use 100t. of Q2 to avmd Field SaeeninQ reQUirement!. Yes 

I 
Pr•Devalopment - Soila fnforma.fion 

RI IOOex Rl-x Rlln.:l'EX 

CoverT""°II Subarea A.creaoe CCWffTIDa V-"ativ.e Cooe1 So.LA.% Soi1 B% S<xl C% Sol D"• AJIC I AMC U N.£ ■ 

32 5.54 Ac, Pas1ure, 1 Jnl(;::ind Poor Cove, 0 20 30 50 72 S6 94 
0 0 0 
0 0 0 

5.34 Ac. Wei~h ed Averane, -ti Numbers= n .o 86.0 9,J.O 
PerCx. Lurs. P.ailla, the /JMCcondmon is based on the. rainfall reooid. Applying NEH-4 (1964) for the oon-. ee-zng c:c:nditions. n R.i.•erside CountyiheAMC conditions aR: 
AMC-I for i...s lhan 0..5" of ran 11,e preYious 5 days: AMC-I I fer b<,n,een 0.5" to 1. I · of rain ihe prEvious 5 days: or MIC~II fa mo,. man 1.1" for t!te previous 5 days. 

Pra-D&Velopment - Calculated Range of F~ow RafH anal~ed for Hl:dromo-d is.uc:!2fibl& Range or Flows) 

I 
Calculated Uanp;r Flow-rate limft. I G.alculated Lowa- Flow-rate limit 

I Ex. 10-y,,..-Am,ra!e' =1 3.433 le!,; , Ex. 10'/., of:the 2-,ear Flowrate• = I 0.387 lets 

tCo-Permitte AOOroval is required)i User -Oefine,d Oischarae Values with ac.comoanyill(I trvc1roloov Stuctv' 

I Ex. 10-y,,ar Fl"""3re (Attach Sl!Jdy) = I lc!s Ex. 2-)'ear Ra,.,,,. (Attach Stu<ly) = I le~ 

'The equations used to oetemvne the ·I 0-year and 10% of the 2-y,-..,., lm,'ted lo 10.-es ar>d 1,000 . flcN,rates from a '"parate·study can be used ID over-me the -lated Yaloes 
so !hat l3:rger .areas (upfo ~acres) and long,:r•1.iatercourse ~scan be used. A!I values stiB need to be .. ed <U, even ~en there is.a us.er-de.'ned d":scharge y-;J»,e entered. 

I 
Post-Pro~t - t!xd~2h Information 

DRAINAGE AREA rACRES! I 5.54 I 
lONGESTW.O.TI:RCOURSE /FTl I 525 I Go lo "BMP Design· tab to design )'JUrllMP.""" ched reusbelow. 
DIFFERENCE IN ELEV 1r - .-..u vratercourse I 12 I Print ooth this 1-l\<lrolood" Sheet and the "E!MP D,,sjgn" she<!l fer 'JOUr 5'1!l,ni!tal 
PROPOSED IMPERVIOUS l'ERCENT.O.GE (% ) I 80 I 

Po,ii.P!l!i!!,'t - Soila Information 

I RI IOOex Rl - x RIIM'EX 

Cover Type/I Subarea Acreage- CCWffT~ VeaB.ativ.e~e1 SolA% Soi1B % S<xl C% So1D % AJ/C I /IMC II NI£, ■ 

22 M,,lk, Urton L>ndscapr,g Good Cover 20 30 50 50 6S 84 
0 0 0 
0 0 0 

5.54 Ac. Weigh.led Average Rl Numb.e..-s = 50.0 69.0 84.0 . -Per Dr. Luis Parra, the AMC condlllOn is based on the rainfall recGfd. Applying NEl-l-4 ( 1964) for the nan-a-eezng COfldrttcns n Ri.i.e!!iicle County the AMC conditions are: 
AMC-lforle-ssthan 0.5" of rain the pre,oos 5days;AMC-llforbehlil?en Q<.5" to 1.1 " of rain t!ie prEvious5 days: a AMC~ll formore tban 1.1 " forl!>e prewious5 days. 

Hwroa,:,d POflded denl!> 1.30.~et Frrst resv! out of comrJHar.ce in the rainfall record See below for the 1-le;Jht 
Hwromod Drail lime- {unnnnrJPC ) 45.3S hour.a Reni~ Plt>l)OSed in Ille Basin (Sfage} that is 
Is l!>e Hy;iroMod BMP propertyslzed? Yes, this is acceptable - - - - caus11g- a non-<?JfT'Piant re:suh 

I M"~d Q < 110Y. of Pn,-Oev_ Q? Yes, fhis is .acceptable - - - - 1~~ue 0, 8boe - -

MqJated Dur.ificn < 11 o•.1. o; -DeY?' Yes, this is acceptable - - - - 1t-::.ue l) 8boe - -

ResponsiblH><har!J'": __________________________ _ Oat~: _________ _ 

SV,a-: __________________________ _ Spreadsheet [)eyeloped by !lEflie Cho, P .E. 
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CllD?'D~i~ag:Niand,=,knx-odb-ftbaUSER.cf::!ij11'EcailS~d:il¥4t5la(:6!a) ~bai;by ('ll.~Masodc:iifgitllcr.2,.-dfXf'l:mn!)tlwR.nvc.il»Cawt"f{Caml:y)mik;.1,:,'.ll)nJ?'.V~u1ninacanr:y_J'm-.ha:r,ithth:a 
imlm_4fl:!:Q-p,i..-1i,.,s ~ID 811.tlhll US~'- YEl1l?V1.'Wll° a::i:d 1.~·c..ikulmiam, a:;.i..'}un;i."Wa, a:mla-~ydiil-':~dll a[anq·t2NCf~ topl&cl:!,'~·nli='ftMl~•w cot2sinfa::ml.":lml. Fllli'.lm:, tm: USIJl,;,lu.Dl:11:ild:!lw 
Camry,11?~::.w1rn'.bili.i,o:fic...,_ag-""1h.md.~1c:fliiU.h,CNmit:.u:ml.-;1,fmmDJ~'ll.·!:.1.baa,,w,.ind-.qvn,:q;fuld,;il'lh,b:.-wdai-.u~upmr:::, 111rtcrominimrr!mlDimict cr C~. 1>.b-~ag.,:m.a:cpla:,W1~ 
mbccd~;tt'Xll'1,roh~~D01i:irmy"11.;t_r~mt!:it!,nrmw:bi:riz:,;du:;.O:t!»-.. &x.xi:.:.nmlica.;.;mdtlSEll·~1,o?'Olact:11Dddra&md,ind:.:di=:gall11t:am,rfi;o.omdotb.l'~D.i. Oollthafr.h;i:n~t,.:,d;;:Q~cipw"3Jl.bollll'j" 
W¢amml'b&wdmauQG.d upm1a1r1n..-::!IK.ti.a-a:ci•n,iiE:i...illiBl.aho-&,5Caa1DIJt.m,Hill.~,e,x~1~eK..i:filettoaiharl:fmmyJ11l!l'OW-a~w. ~pt,~ioddrm:ilmVJ:fu:r~&fil"-.~nc.qui.."ild..Nnbd..cd 
OX!ill:::.ad"11.'rl!USER.'S ~'ll'Cd.:JrOdlitt.E.:MSllll.~J;,C1E::a:svnc:a?.Clrof:lly-ecqily"11.'i&th;,ScD.:!its4Pt;cmitrciq_~u.tlagtb8m;tladafi:wldici'bli'K'lii:kiC'.oml.)'li)11ralo9!\lmwil. lftb'aQl:CQ2.m,c,;rm:mlJJr!'II..IY, 
plQ.l54-CaltMll•Cc.2Jly solhat'diom'01ac. bo-<<0croc,:;d_ .'\Jr}· ,£.,ctaq.,ccirgaftl» iaq-.m:ca :b !:is ~ll'C'Uld boaosidcndc.stncmJyUUlwnJaiz:», Wp:it,;atiallymi.di:i!mt. 

BMP Design Fdl in blue shaded areas 

0.1 feet, Stage Intervals ~ mterv.i~ (I" ~99 hi~ Stage-Storage-Discharge• 

Hii:;1'1 is auJ1'>c. a-,: li-11~-cf tr:is-sl'.EH 
Slage S,.orage ~ Q PROPOSED BMP DIMENSIONS 

~ S"tZetheBMP, .so\hatUle"TotalVoWffle> Max HydroflodVcf (Oeepe,:r iS:Ok, it will-be ref"ineo in tne-Oesign Geometry~ 
(FT} (AC-Ff) (Fl3) (CFS) 

Is the BMP a Tank shape? 2 1 for yes; 2 Forno~ 0 D 0 0 

0.10 0.007 304 0.02 

~~ J 0.20 0.014 616 0.07 

0.30 0.021 935 0. 10 Orcil,M Ar-ched 
0.0~ 0.40 1263 0. 12 

0.50 0.0~7 15gg 0. 14 

Basin Shaped BMP (Bottom Stage 1st) " Basin Shaped" "Tank Shaped" 0.60 0.045 1943 0. 16 

Bottom Stage H=[Iu SS=~ :1 0.70 0.0f>3 2295 0.17 

Top Area Bottom Area 0.5 , Stage-Storage Curve 
0.80 0.0(11 2656 0. 18 

Wtdih 60 Widlh 30 FT ,,,,, 0.Q0 0.069 3025 0.2:0 

Leng1h 130 Length 100 FT 0.4 

/ 1.00 0.078 3402 0.21 

area = 7800 area= 3000 ,l 0.3 · 1.10 0.087 3788 0.25 

" / 1.20 0.0\Nl 4182 0.30 

Top Stage. H=~ 
.!2, 0.2 1.30 0.105 4585 0.3,4 

t 0.1 
,/ 1.40 0.115 4QQ7 0.37 

:!! 
g 
~ 1.50 0.124 5418 0.40 "' 

~ 0 1.60 0.134 5848 0.42 

.!! 0.00 1.00 2.00 3.00 4_0IJ 5.00 
1.70 0.144 6286 0.45 

~ 
Stage (ft.) 

1.80 0.155 6734 0.47 
ca 
0 Prop. Top S.tg_ Vol.= - FT3 Stige-Discharge Curve 1.QO 0. \tl5 7190 0.41! 
C 26,062 m 0.9 

i 
Prop Bottom Sig Vol= 

0.8 
2.00 0.176 7656 0.51 

Total Prop. Voune' = 26,062 FT3 " ~ 2. 10 0.187 8131 0.53 0.7 
Max HydroM.od Volume. -=- 4,422 FT3 ~ 2.20 0. HIB .8615 0.55 c!l .; 0.6 

Total Acn,age' = 7,800 FT2 ~ 0.5 " 
,,. 

2.30 0.20Q Q10Q 0.56 oll 

i BMP % of Site = 323% ~ 0.4 
, 

2.40 0.221 8612 0.58 ., 
Max H)'droMod Dep1h' = 1.30 FT .!! 0.3 " 2.50 0.232 10125 0.60 

_,I 
'Does not iDcfude fore-bay. o r tow flow trenc:h it 0.2 

CII i5 "" 
2.60 0.244 10M7 0.61 

Cl -=ooe:s not e ccount for free.board o r acces.s roads 0.1 
'l' 2.70 0.257 11179 0.63 

£1.. 
"'Does not consider tncres.sed Runoff 0 I 2.80 0.269 11721 0.64 

0.0 2.0 4.0 6.0 
Stage (fl) 2.90 0.282 12273 0.66 

MINIMUM DESIGN GEOM ETRY 3.00 O.W5 12834 0.67 
llEfl. Dele-te audets. then propose: c1,earg2s.t 1ow.e5l onflce. tllat does not, -ei(ce-ed the eii:. Q or Dw.al'Cl1.. tf dle Q i:' 3.10 0.308 1l405 0.69 

.aecEptal:I~. but the -duration is exce-eded. try d~ orrfice, then adding a-WE-1" s!igh'ny befow the stage lhath.as an issue. 3.20 0.321 131l87 0.70 

OUTLETS (for Stage-Discharge) Hydromod Depth = I 1.30 FT 

I 
3.30 0.335 14578 0.71 

Orifice Outlets Weir Outlets + 1 • Fteeboard = 2.30 FT 3.40 0.34ll 15180. 0.73 

Invert Cres·t Crest 3 .50 0.363 15792 0.74 

Haght 
Oiameter 

No. olOrffi<:e.s Height W'tdth 
No. of Top Surface Area 3.60 0.377 16414 0.75 

l inches) Wei~ 
(ft) {ft) () B.a-se-d on HydroMod Depth + 1' •of Freeb.011rd 3 .70 0.391 17047 0.76 

0 2.00 2 I Bottom Stage I 3.80 0.41l6 175go 0.78 

1 2.00 2 I Width I 60 iFT 3.90 0.421 1S344 0.79 

I Length I 130 IFT 0.421 18,344 

!!W, Complete an increased runoff ana.lvsis:. if !he- project can impact d~'ns~arn propertfes. 1nCOJpoae- U-,f!Se de.5igns irrto l:i:ie WCMP -S:~e plan 

Add ernergencyO"Y8ffow weir, ror~OW"S-that exceed tn.e Hydromod vo1LJm."ES, ~ to the 100-y.ear peak flow ra~e- Add access roads.(< to% loBgitndnal-slope) 

wt.th 1:nou!:f, width & hDTI arouno access for ecr,JJDmP'fll tha~ wDufd b ra> needed to -scarify ttte bottom Of remove. Bion:-teiltJon soil me<i:a. 

C Enter information from actual infiltration tests 
Only il allowed by the Co-.2 Yes Consider lnfillralio.n (Yes o, No)? 't;; 

,i:! 0.1 Infiltration rate (in/hr) 3 0.0069 lft3/sec, lnftllratioo rovef entire bottom) 
Pennittee, ttiese invttration inputs 

,.:: 
3 Factor of Safety (3 or greater) 3 0.0023 ltt3/sec, lnftl!ratioo I Factor of Safety 

can be used to simulate 
.5 Bioretentioo/Biofiltration rates lllilh .., 300 mins. Max. TI me represented by tests Backup Cales and Data_ .., 

' Per the RC UD M1r1ual, ~i• A. < 
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!l 

t-

~ 

.,_ 
Union 

"' D S::ro M~b RM,v- VI..Klitlt:Md fioLmbfy 

ffi;imm~ P~uedUl'I~ 

- Pc,:,tiflt31 !.rtt:l1 Co:o&Sedimli.fl l 'iad~ 

- Pd....:1t...al~•Jtt1•ri.~,ici!Al'liii ..1 

C:i1 ~a!l.l G{n'-ldD(!~ 

R~...-oiclc,Co 

Sanlli<ga Ol. 

TENTATIVE TRACT MAP 38034 
'htty(,,lnill NOT IN THE POTENTIAL SEDIMENT SOURCE AREAS 

r,.,n. '' '-~ 

SANTA MARGARITA RIVER WATERSHED 

L....¾--J 
E,chlblt G-1 

POTENTIAL CRITICAL COARSE SEDIMENT YIELD AREAS AND POTENTIAL SEDIMENT SOURCE AAEAS 

ENGNEER/NC 
LAND PLANNING 

SURVEY/NC 

J.57 N. SH€/?IOAN STREET 
SI/IT[ 117 
CORO/IA, CALIFORNIA 92880 
m . (951) 211J-1Boo 
FAX (951) 279~J80 
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Appendix 8: Source Control 
Pollutant Sources/Source Control Checklist 

For Final WQMP, include a copy of the completed Pollutant Sources/Source Control Checklist in 

the subsequent pages and summarize Source Control BMPs in Section H of this Template. 
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Appendix& 
STORMWATER POLLUTANT SOURCES / SOURCE CONTROL CHECKLIST 

How to use this worksheet (also see instructions in Section H of the 2018 SMR 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 H.1 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 
... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

ON THE PROJECT SITE ... 

1 2 3 4 
Potential Sources of Permanent Controls-Show on Permanent Controls-List in WQMP Operational BMPs-lnclude in WQMP 

Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative 

□ A. On-site storm drain □ Locations of inlets. □ Mark all inlets with the words □ Maintain and periodically repaint or 
inlets "Only Rain Down the Storm replace inlet markings. 

Drain" or similar . Catch Basin 
□ Provide stormwater pollution 

Markers 1nay be available fro1n the 
prevention information to new site 

Riverside County Flood Control 
owners, lessees, or operators. 

and \Vater Conservation District, 
call 951.955.1200 to verify. □ See applicable operational BMPs in 

Fact Sheet SC-44, " Drainage System 
Maintenance," in the CASQA 
Stormwater Quality Handbooks at 
www.cabm11handbooks.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 □ State that interior floor drains and □ Inspect and m aintain drains to prevent 
and elevator shaft sump elevator shaft sump pumps will be blockages and overflow. 
pumps plumbed to sanitary sewer . 

□ C. Interior parking □ State that parking garage floor □ Inspect and maintain. drains to prevent 

garages drains will be plumbed to the 
sanitary sewer. 

blockages and overfl ow. 
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Appendix& 
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

IF THESE SOURCES WILL BE 
... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

ON THE PROJECT SITE ... 

1 2 3 4 
Potential Sources of Permanent Controls-Show on Permanent Controls-List in WQMP Operational BMPs-lnclude in WQMP 

Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative 

□ D1. Need for future □ Note building design features that □ Provide Integrated Pest Management 
indoor & structural pest discourage entry of pests. information to owners, lessees, and 
control operators. 

□ D2. Landscape/ □ Show locations of native trees or State that final landscape plans will □ Maintain landscaping using minimum 
Outdoor Pesticide Use areas of shrubs and ground cover to accomplish all of the following. or no pesticides. 

be undisturbed and retained. 
□ Preserve existing native trees, □ See applicable operational BMPs in 

□ Show self-retaining landscape shrubs, and ground cover to the "What you should know 
areas, if any. maximum. extent possible. for ..... Landscape and Gardening" at: 

□ □ 
ht!:1!:l../..www.rcwale rshed .orgl..aboull.. 

Show stormwater treatnlent and Design landscaping to minimize materials-libra~l..#1450469138395-bb76dd39-
hydrograph modification irrigation and runoff, to promote d810 

management BMPs. surface infiltration where 
appropriate, and to minimize the □ Provide 1PM information to new 

use of fertilizers and pesticides that owners, lessees and operators. 

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 hard scape. To 

insure successful establishment, 

select plants appropriate to site soils, 

slopes, climate, sW1, wind, rain, land 

use, air movement, ecological 

consistency, and plant interactions. 
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Appendix& 
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

IF THESE SOURCES WILL BE 
... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

ON THE PROJECT SITE ... 

1 2 3 4 
Potential Sources of Permanent Controls-Show on Permanent Controls-List in WQMP Operational BMPs-lnclude in WQMP 

Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative 

□ E. Pools, spas, ponds, □ Show location of water feature and If the Co-Pennittee reqnires pools □ See applicable operational BMPs in 
decorative fountains, a sanitary sewer cleanout in an to be plumbed to the sanitary "Gnidelines for Maintaining Yonr 
and other water accessible area within 10 feet. sewer, place a note on the plans Swinnning Pool, Jacuzzi and 
features. (Exception: Public pools must be and state in the narrative that this Garden Fountain" at: http,/ / 

plumbed according to County connection will be made according www.rcwatershed.ore:/about/materials-

Department of Environmental to local requirements. Hbmy /# 1450469201433-fSB 58c9-6008 

Health Gnidelines.) 

□ F. Food service □ For restaurants, grocery stores, and □ Describe the location and features □ See the brochnre, "The Food Service 
other food service operations, show of the designated cleaning area. Industry Best Management Practices 
location (indCX>rs or in a covered 

□ Describe the items to be cleaned in 
for: Restaurants, Grocery Stores, 

area outdoors) of a floor sink or this facility and how it has been Delicatessens and Bakeries" at hltp:/ / 

other area for cleaning floor mats, sized to insure that the largest 
www.rcwatershed.org/about/materials-

containers, and equipn1ent. Hbrary/#1450389926766-61e8al0b-53a9 
items can be accommodated. 

□ On the drawing, show a note that Provide this brochure to ne,v site 

this drain will be connected to a owners, lessees, and operators . 

grease interceptor before 
discharging to the sanitary sewer. 

□ G. Refuse areas □ Show where site refuse and □ State how site refuse will be □ State how the following ,vill be 
recycled materials will be handled handled and provide supporting implemented: 
and stored for pickup. See local detail to what is shown on plans. Provide adequate number of 
1nWllcipal requirements for sizes 

□ State that signs will be posted on or receptacles. Inspect receptacles 
and other details of refuse areas. near dumpsters ,vi.th the words "Do regularly; repair or replace leaky 

□ If dumpsters or other receptacles not dump hazardous materials receptacles. Keep receptacles covered. 
are outdoors, show ho,v the here" or si.t:nilar. Prohibit/prevent dumping of liquid or 
designated area ,vill be covered, hazardous wastes. Post "no hazardous 
graded, and paved to prevent nm- materials" signs. Inspect and pick up 
on and show locations of berms to litter daily and clean up spills 
prevent runoff from the area. immediately. Keep spill control 

□ Any drains from dumpsters, 
materials available on.site. See Fact 

compactors, and tallo,v bin areas Sheet SC-34, "Waste Handling and 

shall be connected to a grease Disposal" in the CASQA Stonnwater 

removal device before discharge to Quality Handbooks at 

sanitary sewer. www .cabmphandbooks.com 
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Appendix& 
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

IF THESE SOURCES WILL BE 
... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

ON THE PROJECT SITE ... 

1 2 3 4 
Potential Sources of Permanent Controls-Show on Permanent Controls-List in WQMP Operational BMPs-lnclude in WQMP 

Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative 

□ H. Industrial processes. □ Show process area. □ If industrial processes are to be □ See Fact Sheet SC-10, "Non-
located on site, state: "All process Stormwater Discharges" in the 
activities to be performed indoors. CASQA Stormwater Quality 
No processes to drain to exterior or Handbooks at 
to storm drain system." m~v,s;,1hm12handl2ook~,1.2m 

See the brochure " Industrial & 
Commercial Facilities Best Management 
Practices for: Industrial, Commercial 
Facilities" at http ://www.rcwatershed.org/ 
aboutJ.materlals-llb[arx£ 
#1450389926766-6le8af0b-53a9 

□ I. Outdoor storage of □ Show any outdoor storage areas, □ Include a detailed description of □ See the Fact Sheets SC-31, "Outdoor 
equipment or materials. including how materials will be materials to be stored, storage Liquid Container Storage" and SC-33, 
(See rows J and K for covered. Show how areas will be areas, and structural features to "Outdoor Storage of Raw Materials " 
source control graded and bermed to prevent run- prevent pollutants from entering in the CASQA Stormwater Quality 
measures for vehicle on or rnn-off fron1 area. storm drains. Handbooks at 
cleaning, repair, and □ Storage of non-hazardous liquids W'here appropriate, reference www.cabmphandb22ks.com 
maintenance.) shall be covered by a roof and/ or documentation of compliance with 

drain to the sanitary sewer system, the requirements of Hazardous 
and be contained by berms, dikes, Materials Programs for: 
liners, or vaults. 

■ Hazardous Waste Generation 
□ Storage of hazardous materials and 

Hazardous Materials Release 
wastes must be in compliance with 

■ 

the local hazardous materials Response and Inventory 

ordinance and a Hazardous ■ California Accidental Release 
Materials Management Plan for the (Ca!ARP) 
site . 

• Aboveground Storage Tank 

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

■ Underground Storage Tank 

www.cchealth.org Lgi:ou11 s Lhazm at L 
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Appendix& 
STORMWATER POLLUTANT SOURCES / SOURCE CONTROL CHECKLIST 

IF THESE SOURCES WILL BE 
... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

ON THE PROJECT SITE ... 

1 2 3 4 
Potential Sources of Permanent Controls-Show on Permanent Controls-List in WQMP Operational BMPs-lnclude in WQMP 

Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative 

□ J. Vehicle and □ Show on drawings as appropriate: □ If a car wash area is not provided, Describe operational measures to 
Equipment Cleaning (1) Commercial/ industrial facilities describe any measures taken to implement the following (if 

having vehicle/equipment cleaning discourage on-site car washing and applicable): 

needs shall either provide a explain how these will be enforced. 
□ Washwater from vehicle and 

covered, bermed area for washing equipment washing operations shall 
activities or discourage not be discharged to the storm drain 
vehicle/equipment washing by system. Refer to "Outdoor Cleaning 
removing hose bibs and installing Activities and Professional Mobile 
signs prohibiting such uses. Service Providers" for many of the 

(2) Multi-dwelling complexes shall 
Potential Sources of Runoff Pollutants 

have a paved, bermed, and covered categories below. Brochure can be 

car wash area (unless car ,vashing found at: http://www.rcwatershed.org/ 
aboutlm aterial s-li br arYl. 

is prohibited on-site and hoses are #1450389926766-61e8afOb-53a9 
provided with an automatic shut-

□ Car dealerships and similar may off to discourage such use). 

(3) Washing areas for cars, vehicles, 
rinse cars ,vi.th ,vater only. 

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. 
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Appendix& 
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE ... 

□ 

1 
Potential Sources of 

Runoff Pollutants 

K. Vehicle/Equipment 
Repair and 
Maintenance 

2018 SMR WQMPTEMPLATE 

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

2 
Permanent Controls-Show on 

WQMP Drawings 

0 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. 

0 Show secondary containment for 
exterior ,vork 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. 

0 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 
se,ver and an industrial ,vaste 
discharge permit will be obtained. 

3 
Permanent Controls-List in WQMP 

Table and Narrative 

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

0 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. 

0 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. 
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4 
Operational BMPs-lnclude in WQMP 

Table and Narrative 

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

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

0 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 contaimnent. Leaking 
vehicle fluids shall be contained or 
drained from the vehicle immediately. 

D 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 contailllllent. 

Refer to "Automotive Maintenance & 
Car Care Best Management Practices 
for Auto Body Shops, Auto Repair 
Shops, Car Dealerships, Gas Stations 
and Fleet Service Operations; 
"Outdoor Cleaning Activities; " and 
"Professional Mobile Service 
Providers" for many of the Potential 
Sources of Runoff Pollutants. 
Brochures can be found at: http: // 
www .rcwatershed.org/ about/ materials­
library / 
#1450389926766-61e8af0b-53a9 
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Appendix& 
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

IF THESE SOURCES WILL BE 
... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

ON THE PROJECT SITE ... 

1 2 3 4 
Potential Sources of Permanent Controls-Show on Permanent Controls-List in WQMP Operational BMPs-lnclude in WQMP 

Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative 

□ L. Fuel Dispensing □ Fueling areas" shall have □ The property owner shall dry sweep 
Areas impermeable floors (i.e., portland the fueling area routinely. 

cement concrete or equivalent 
□ See the Fact Sheet SD-30 , "Fueling 

smooth impervious surface) that Areas" in the CASQA Storm water 
are: a) graded at the minimum Quality Handbooks at 
slope necessary to prevent ponding; 

WWW .cabmvhandbooks.com 
and b) separated from the rest of 
the site by a grade break that 
prevents run-on of storm water 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 din1ensions must 
be equal to or greater than the area 
within the grade break or fuel 
dispensing area1.] TI1e canopy [or 
cover] shall not drain onto the 
fueling area. 

6 The fueling area shall be defined as the area extending a minimum of 6.5 feet from the comer of each fuel dispenser or the length at which the hose and nozzle assembly may be operated plus a 
minimum of one foot1 whichever is greater. 
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Appendix& 
STORMWATER POLLUTANT SOURCES / SOURCE CONTROL CHECKLIST 

IF THESE SOURCES WILL BE 
... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

ON THE PROJECT SITE ... 

1 2 3 4 
Potential Sources of Permanent Controls-Show on Permanent Controls-List in WQMP Operational BMPs-lnclude in WQMP 

Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative 

□ M. Loading Docks □ Show a preliminary design for the □ Move loaded and unloaded items 
loading dock area, including indoors as soon as possible. 
roofing and drainage. Loading 

□ See Fact Sheet SC-30, "Outdoor 
docks shall be covered and/ or 

Loading and Unloading," in the 
graded to minimize run-on to and CASQA Stormwater Quality 
runoff from the loading area. Roof Handbooks at 
downspouts shall be positioned to 

www .cabmphandbooks.com 
direct storm.water 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. 
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Appendix& 
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

IF THESE SOURCES WILL BE 
... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

ON THE PROJECT SITE ... 

1 2 3 4 
Potential Sources of Permanent Controls-Show on Permanent Controls-List in WQMP Operational BMPs-lnclude in WQMP 

Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative 

□ N. Fire Sprinkler Test □ Provide a means to drain fire □ See the note in Fact Sheet SC-41, 
Water sprinkler test water to the sanitary "Building and Grounds Maintenance," 

sewer. in the CASQA Stonnwater Quality 
Handbooks at 

www ,1..illmph.w.sl.ll22k~.1.2m 

0. Miscellaneous Drain □ Boiler drain lines shall be directly 
or \Vash Water or Other or indirectly connected to the 
Sources sanitary sewer system and may not 

□ Boiler drain lines 
discharge to the storm drain 
system. 

□ Condensate drain lines 

□ Rooftop equipment □ Condensate drain lines may 

□ Drainage sumps 
discharge to landscaped areas if the 
flow is small enough that runoff will 

□ Roofing, gutters, and not occur. Condensate drain lines 

trim. may not discharge to the storm 

□ Other sources 
drain system. 

□ Rooftop equipment with potential 
to produce pollutants shall be 
roofed and/or have secondary 
contain1nent. 

□ 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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Appendix 8 
STORMWATER POLLUTANT SOURCES/SOURCE CONTROL CHECKLIST 

IF THESE SOURCES WILL BE 
... THEN YOUR WQMP SHOULD INCLUDE THESE SOURCE CONTROL BMPs, AS APPLICABLE 

ON THE PROJECT SITE ... 

1 2 3 4 
Potential Sources of Permanent Controls-Show on Permanent Controls-List In WQMP Operational BMPs-lnclude in WQMP 

Runoff Pollutants WQMP Drawings Table and Narrative Table and Narrative 

u P. Plazas, :-:.idcwalks, u Sweep plazas, sidewalks, and parking 
ancl parking lots. lols regularly lo prevent accumulation 

of litter and debris. Collect debris from 
pre;sure washing to prevent entry into 
the ;torm drain system. Collect 
washwater containing any cleaning 
agent or degrea;er and discharge to 
the sanitani- 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 

For the Final WQMP the following information shall be provided: 
1. Maintenance Plan per Section 5.3.5 of the WQMP Guidance Document. County will regularly 

inspect BMPs, so BMPs without access (e .g. backyards, etc) will be rejected . Due to liability, the 

County does not allow for overlapping private maintenance in the public right-of-way. 

2. For all projects, include one wet-signed and notarized hardcopy of the BMP Maintenance 

agreement. Please note, references to Exhibit A and Bon Page lean be struck out if the entire 

parcel is mentioned in the "Legal Description" on Page 1 of the agreement. Otherwise see below 

for Exhibit A and B standards. For BMP agreement, ensure that the name on the agreement 

matches throughout and the notary sheet, Notary shall be the latest California format, the date 

of the agreement is the date of the notary, all text does not exceed the margins, then the 

County will sign, attest & record 

3. For Tracts, contact County EDA regarding maintenance determinations/formations. Include a 

completed Exhibit B.9 - WQMP O&M Cost Sheet.xlsx that is signed by both the preparer (to 

ensure quantities are correct) and the owner (to understand the maintenance obligations in 

perpetuity) & an Approved Maintenance Exhibit from EDA. 

4. For Tracts or any project, written documentation from the maintenance entity that they are 

willing to maintain (e.g. CFD, CSA, L&LMD, etc.) 

BMP EXHIBIT "A" STANDARDS 
1. Use the legal description of the parcel as shown on the 
tentative exhibit. If not available, use the one in the most 
current title report. 
2. As a backup, if the project is a map the description of the 
future lot may be included for reference 

IIMP E)(HIBIT B EXAMPLE 

EXHIBIT "B" 
PP249 IPIJO ------- - -- - -- - - - - -

~ • ~IIA A"'!.'«U:. / STl!Tf'.; t Jt\fAY ( 100' 111M') 

~ 
~ 

-I 
BMP EXHIBIT "B" STANDARDS Iii 

1. 0.12" minimum lettering 
2. Sheet size must be 8.5" x 11 " 
3. Show Street names, north arrow 
4. Indicate point of flow exit into street if basin system fails 
5. Indicate Q100 of flow exit into street 
6. Indicate direction of flow exit into street 
7. Indicate by notation and/or show nearest downstream 
drainage facility (catch basin, culvert, riser, etc) 
8. Show "Exhibit A", IP and project number {TR, PM, PUP, 
PP etc) 
9. Title block, signature block, engineer seals, USA note is 
not necessary on Exhibit 
10. Show scale used for drawing, provide 4" graphic scale 

MAINTENANCE EXHIBIT "B" STANDARDS 
1. 0.12" minimum lettering 

2. Sheet size must be 8.5" x 11 " 

3. Show street names, north arrow 

4. Show "Exhibit A", IP and project number (TR, PM, PUP, 
PP etc) 

5. Title block, signature block, engineer seals, USA note is 
not necessary on Exhibit 

6. Show scale used for drawing, provide 4" graphic scale 
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Recorded at the request of: 
COUNTY OF RIVERSIDE 
TRANSPORTATION DEPARTMENT 

THIS INSTRillvlENT IS FOR THE BENEFIT 
OF THE COUNTY OF RIVERSIDE AND 
ENTITLED TO BE RECORDED WITHOUT 
FEE.(GOV CODE 6103) 

RETURN TO: 
RIVERSIDE COUNTY TRANSPORTATION 
DEPARTMENT. STOP NO. 1080 
4080 LEMON STREET 
RIVERSIDE, CA 92501 

COVENANT AND AGREEMENT REGARDING WATER QUALITY 
MANAGEMENT PLAN BMP, CONSENT TO INSPECT, MAINTENANCE AND 

INDEMNIFICATION 

APN: PROJECT No. IP No. 

OWNER(S): _____________________ _ 

PROPERTY ADDRESS: ----------------------

LEGAL DESCRIPTION: ----------------------

THIS AGREEMENT is made and entered into in Riverside County, California, 
this __ day of ____ Year , by and between _________ , 
(hereinafter referred to as "Covenantor" or "Owner") and the COUNTY OF RIVERSIDE via 
its Depa1tment of Transportation, a political subdivision of the State of California 
(hereinafter referred to as "County"). 

RECITALS 

WHEREAS, the Covenantor owns real prope1ty ("Prope1ty") in the County of Riverside, 
State of California, more specifically described in Exhibit "A" and depicted in Exhibit "B", 
each of these exhibits is attached, and incorporated herein by this reference; 

WHEREAS, the County is the owner of interests in that certain real property within the 
unincorporated area of the County of Riverside, State of California, containing storm drains, 
pipelines, and related appurtenances constituting the County' s municipal separate storm 
sewer system (the County 's "MS4"); 
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,vttEREAS, Covenantor intends to develop, improve. and/or use the Property is such a way 
that approval by the County for such development, improvement. and/or use is required 
pursuant to applicable laws; 

,vHEREAS, As a condition for said approval by the County, County required Covenantor, 
and Covenantor desires to, restrict the use of the Property according to the conditions, 
covenants, equitable servitudes, and restrictions contained herein for the express benefit of 
the County's MS4, which include requirements that the Property incorporate post 
construction on-site stormwater quality control measures; 

WHEREAS, the Covenantor/Owner has chosen to install one or more --------
hereinafter referred to as "Device", as the on-site control measure to minimize pollutants in 
urban runoft; 

WHF,REAS, said Device has been installed in accordance with plans and specifications 
accepted by the County; 

WHEREAS, said Device, with installation on private property and draining only private 
property, is a private facility v.cith all maintenance or replacement, therefore, the sole 
responsibility of the Covenantor/Owner in accordance with the terms of this Agreement 

\VHEREAS, the Covenantor/Owner is aware that periodic and continuous maintenance, 
including, but not necessarily limited to, filter material replacement and sediment removal, is 
required to assure peak performance of Device and that furthennore, such maintenance 
activity will require compliance with all Local, State, or Federal laws and regulations, 
including those pertaining; to confined space and waste disposal methods, in effoct at the 
time such maintenance occurs; 

NOW THEREFORE, incorporating the foregoing Recitals and in consideration of the 
covenants and conditions contained herein, and for other good and valuable 
consideration, the receipt and sutftciency of which is hereby acknowledged, and expressly 
for the benefit of, and to bind, their sucessors in interest, the parties hereto agree as follows: 

1. Covenantor/Owner hereby provides the County or County's designee complete access 
to the Device and its immediate vicinity and such access onto the property to permit access to 
the devise at any time, upon twenty-four (24) hour advance notice in writing, of any duration 
for the purpose of inspection, sampling and testing of the Device. County shall make every 
etfort at all times to minimize or avoid inte1ference with Owner's use of the Property. 

2. Covenantor/Owner shall use its best efforts diligently to maintain the Device in a 
manner assuring peak perfonnance at all times. All reasonable precautions shall be exercised 
by Owner and Owner's representative or contractor in the removal and extraction of 
material(s) from the Device and the ultimate disposal of the material(s) in a manner 
consistent with all relevant laws and regulations in effect at the time. As may be requested 
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from time to time by the County / Regional Water Quality Control Board (RWQCB ), the 
Owner shall provide the RWQCB with documentation identifying the material(s) removed, 
the quantity, and disposal destination. 

3. In the event Covenantor/Owner, or its successors or assigns. fails to accomplish the 
necessary maintenance contemplated by this Agreement within five (5) days of being given 
written notice by the County, the County is hereby authorized to cause any maintenance 
necessary to be done and charge the entire cost and expense to the Owner or Owner's 
successors or assigns, including administrative costs and interest thereon at the maximum 
rate authorized by the Civil Code from the date of notice of expense until paid in full. 

4. The County may require the Covenantor/Owner to post security in a form and for a 
time period satisfactory to the County to guarantee the pertonnance of the obligations stated 
herein. Should the Owner fail to petform the obligations under this Agreement, the County 
may, in the case of a cash deposit certificate of deposit or letter of credit act for the Owner 
using the proceeds from it, or in the case of a surety bond, require the sureties to perform the 
obligations of the Agreement. 

5. The County may, but shall not be obligated to, enforce this Agreement by a 
proceeding at law or in equity against any person or persons violating or attempting to 
violate any condition, covenant, equitable servitude, or restriction provided for herein, either 
to restrain such violation or to recover damages. 

6. This Agreement constih1tes the entire agreement and understanding behveen the 
parties "vith respect to the subject matter of this Agreement and supersedes all prior or 
contemporaneous agreements and understandings with respect to the subject matter hereat: 
whether oral or w1itten. 

7. If any part of this Agreement is declared by a final decision of a court of competent 
jurisdiction to be invalid for any reason, such shall not affect the validity of the rest of the 
Agreement. The other parts of this Agreement shall remain in effect as if this Agreement 
had been executed without the invalid parts(s). The parties declare that they intend and 
desire that the remaining parts of this Agreement continue to be effective without any part( s) 
that have been declared invalid. 

8. This Agreement may be executed in counterparts, each of which so executed shall, 
irrespective of the date of its execution and delivery, be deemed an orginal, and all such 
counterparts together shall constitute one and the same instrument. 

9. This Agreement shall be recorded in the Office of the Recorder of Riverside County, 
California and shall constitute notice to all successors and assigns of the title to said Property 
of the obligation herein set forth. 

10. In the event of legal action occasioned by any default or action of the 
Covenantor/Owner, or its successors or assigns, then the Covenantor/Owner and its 
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successors or assigns agree( s) to pay all costs incurred by the County in enforcing the terms 
of this Agreement including reasonable attorney's fees and costs, and that the same shall 
become a part of the lien against said Property. 

11. Covenantor/Owner agrees to indemnify, defend, and hold hannless the County, its 
elected officers, employees, agents. and contractors from and against any and all liability, 
expense, including costs and reasonable legal fees, and claims of damage of any nature 
whatsoever including, but not limited to, death, bodily injury, personal injury, or property 
damage arising from or connected with the County inspection of the Property except where 
such liability, expense, or claim for damage results from the sole negligence or willful 
misconduct of the County. 

12. It is the intent of the parties hereto that burdens and benefits herein undertaken shall 
constitute covenants that run with said Property and constitute a lien thereon against. 

13. The obligations herein undertaken shall be binding upon the heirs, successors, 
executors, administrators and assigns of the parties hereto and any other present or future 
interest holders or estate holders in the property. The term "Owner'' shall include not only the 
present Owner, but also its heirs, successors in interest and in title to the property. executors, 
administrators, and assigns. Owner shall notify any successor to title of all or part of the 
Property about the existence of this Agreement. Owner shall provide such notice prior to 
such successor obtaining an interest in all or part of the Propetty. Owner shall provide a copy 
of such notice to the County at the same time such notice is provided to the successor. 

14. Time is of the essence in the performance of this Agreement. 
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15. Any notice to a party required or called for in this Agreement shall be served in 
person, or by deposit in the U.S. Mail, first class postage prepaid, to the address set forth 
below. Notice(s) shall be deemed effective upon receipt, or seventy-two (72) hours after 
deposit in the U.S. Mail , whichever is earlier. A pa11y may change a notice address only by 
providing written notice thereof to the other party. 

COVENANTOR/OWNER NAME: 

COUNTY: 

Riverside County Depaitment of Transportation 
Attn: Transportation Director 
4080 Lemon Street 
Riverside, CA 

COUNTY OF RIVERSIDE 
TRANSPORTATION DEPARTMENT 

Patricia Romo, P.E. 
Director of Transportation 

(Attest) 

Date 

Date 
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COVENANTOR/OWNER 

Signature of Covenantor/Owner 

(Print Name) 

(Print Title) 

Attach Notary 



Appendix 10: Educational 
Materials 

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

For the Final WQMP, examples of material to provide in Appendix 10 may include but are not 

limited to the following: 

• BMP Fact Sheets for proposed BMPs form Exhibit C: LID BMP Design Handbook of the 

SMRWQMP, 

• Source control information and training material for site owners and operators, 

• O&M training material, 

• Other educational/training material related to site drainage and BMPs. 
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