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A Brief Introduction 

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 (WQPM). 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.  

 

 

 
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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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.  

 

PROJECT INFORMATION 

Type of PDP:  Redevelopment 

Type of Project: Capital Improvement Project 

Location: Murrieta Hot Springs Road from Margarita Road to Winchester Road 

PROJECT LOCATION 

Latitude & Longitude:  33.5561°N, 117.1528°W 

Project Watershed and Sub-Watershed: Santa Margarita River & Murrieta Creek, HSA 902.32 

24-Hour 85th Percentile Storm Depth (inches): 0.74 inches 

Is project subject to Hydromodification requirements?  Y  N  (Select based on Section A.3)  

PROJECT CHARACTERISTICS 

Proposed Land Use public street 

Proposed or Potential SIC Code(s) n/a 

Existing Impervious Area of Project Footprint 358,592 sf (8.23 ac) 

Total area of proposed Impervious Surfaces within the Project Limits (SF)/or Replacement 210,858 sf (4.84 ac) 

Total Project Area (ac) 609,409 sf (13.99 ac) 

Does the project consist of offsite road improvements?                                       Road widening  Y  N 

Does the project propose to construct unpaved roads?  Y  N 

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

Is the project exempt from Hydromodification Performance Standards?  Y  N  

Does the project propose the use of Alternative Compliance to satisfy BMP requirements? 

(note, alternative compliance is not allowed for coarse sediment performance standards) 

 Y  N 

Has preparation of Project-Specific WQMP included coordination with other site plans?   Y  N 

EXISTING SITE CHARACTERISTICS 

Is the project located within any Multi-Species Habitat Conservation Plan area (MSHCP 

Criteria Cell?)                                                                                                                           Cell #6182 

 Y   N  

       

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

Is a Geotechnical Report and an Infiltration Testing Report attached?  Y  N 

List the Natural Resources Conservation Service (NRCS) soils type(s) present on the site (A, B, 

C and/or D) 

Mostly HSG A, little C; 

see NRCS Appendix 3. 

 

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 
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• Parcel Boundary and Project Footprint 

• Existing and Proposed Topography 

• Drainage Management Areas (DMAs) 

• Proposed Structural Best Management 

Practices (BMPs) 

• Drainage Paths 

• Drainage infrastructure, inlets, overflows 

• Site Design BMPs 

• Buildings, Roof Lines, Downspouts 

• Impervious Surfaces 

• Pervious Surfaces (i.e. Landscaping) 

• Standard Labeling 

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

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

must be able to easily analyze your Project utilizing this template and its associated site plans and maps. 

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 to which the 

Project site is tributary.  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.   

(http://www.waterboards.ca.gov/sandiego/water_issues/programs/basin_plan/) 

 
Table A-1 Identification of Receiving Waters 

Receiving Waters 
USEPA Approved 303(d) 

List Impairments 

Designated  

Beneficial Uses 

Proximity of Reach to 

RARE Beneficial Use 

West portion of 

project drains to: 

Warm Springs Creek 

Chlorpyrifos, Iron, 

Manganese, Nitrogen, 

Phosphorus 

MUN, AGR, IND, PROC, REC1, 

REC2, WARM, WILD 

4.5 miles to head of SMR 

(Upper) 

East portion of 

project drains to: 

Santa Gertrudis 

Creek 

Chlorpyrifos, Copper, Iron, 

Manganese, Nitrogen, 

Phosphorus 

MUN, AGR, IND, PROC, GWR, 

REC1, REC2, WARM, WILD 

3.5 miles to head of SMR 

(Upper) 

Murrieta Creek 

Chlorpyrifos, Copper, 

Indicator Bacteria, Iron, 

Manganese, Nitrogen, Toxicity 

MUN, AGR, IND, PROC, GWR, 

REC1, REC2, WARM, WILD 

0 miles to head of SMR 

(Upper) 

Santa Margarita 

River (Upper) 
Indicator Bacteria, Iron 

MUN, AGR, IND, REC1, REC2, 

WARM, COLD, WILD, RARE 
- 

Santa Margarita 

River (Lower) 

Benthic Community Effects, 

Chlorpyrifos, Phosphorus, 

Toxicity 

MUN, AGR, IND, PROC, REC1, 

REC2, WARM, COLD, WILD, 

RARE 

- 

Santa Margarita 

Lagoon 
- 

REC1, REC2, EST, WILD, RARE, 

MAR, MIGR, SPWN 
- 

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 to which the project site is tributary.  Continue to fill each row with the 

 
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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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 

City street/MS4 storm drain reinforced concrete pipe closed concrete conduit Yes 

tributary to Warm Springs 

Creek – adjacent to and 

south of MHS Rd. 

natural earthen course - No 

Warm Springs Creek natural earthen course, engineered earthen 

bed & bank channel, engineered earthen bed 

concrete bank channel, concrete culverts 

- No Santa Gertrudis Creek 

Murrieta Creek 

Santa Margarita River natural earthen course - No 

Summary of Performance Standards 

 Hydromodification Exempt – Select if “Y” is selected in the Hydromodification Exempt column above, project is exempt from 

hydromodification requirements. 

 Not Exempt-Select if “No” 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.   

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  Y  N 

State Water Resources Control Board, Clean Water Act Section 401 Water Quality Certification  Y  N 

US Army Corps of Engineers, Clean Water Act Section 404 Permit  Y  N 

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion  Y  N 

Statewide Construction General Permit Coverage  Y  N 

Statewide Industrial General Permit Coverage  Y  N 

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

  Y  N 

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. 
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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. 

 Yes    No    N/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.  

Existing drainage patterns are unchanged; street is being widened.  

 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.  

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

vegetation will not be removed except where needed for road widening construction.  New vegetation will 

be irrigated using efficient irrigation methods or California native or drought-tolerant. 
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Project- Specific WQMP Site Design BMP Checklist 

 Yes    No    N/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.  Natural 

infiltration capacity was identified by testing (see Appendix 3).  Soil infiltration capacity should remain 

unchanged with implementation of this WQMP except where impervious surfaces will cover existing 

natural ground due to street widening.  Pervious driving and walking surfaces are not advised for this 

roadway due to traffic volume and concomitant maintenance requirements for such pervious surfaces.  

Many sidewalks are directly tributary to a curb-adjacent irrigated vegetated strip.  Some sidewalks are 

directly tributary to a biofiltration with no infiltration BMP. 

 Yes    No    N/A 

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.  Street is being 

widened to the minimum extent required by City traffic design needs. 
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Project- Specific WQMP Site Design BMP Checklist 

 Yes    No    N/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. 

Discuss how this was included or provide a discussion/justification for “No” or “N/A” answer.  Most street 

flows are directed to parkway areas for bio-filtration with no infiltration (BNI) prior to release to MS4 

facilities.  Areas not tributary to these BMPs are quantified (included in the sizing of the BNI BMPs). 

 Yes    No    N/A 

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

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.  Irrigation will 

be required to maintain biological life in the BSM planned for the bio-filtration with no infiltration (BNI) 

BMPs.  See Landscape Plans. 
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Project- Specific WQMP Site Design BMP Checklist 

 Yes    No    N/A 

Did you 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 WQMP, 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 

[Insert Jurisdiction], 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.  Harvest and 

use is infeasible and economically prohibitive for this heavily travelled public street. 

 Yes    No    N/A 

Did you keep the runoff from sediment producing pervious areas hydrologically separate 

from developed areas that require treatment?  

Pervious areas 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.  This is not 

cost-effective in this public street right-of-way without significant prohibitive additional expense. 
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Section C: Delineate Drainage Management Areas (DMAs) 

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: DMA 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 name 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  

Surface 

Type(s)1 

Effective 

Proposed 

Disturbed 

Area 

(Sq. Ft.) 

 NW Mixed 91796 

SW Mixed 69160 

NE Mixed 29624 

SE Mixed 36754 

SE2 Mixed 18150 

SE3 Mixed 16157 

Total: 261641 

NOTE:  The “total area for your site” underlined in the above paragraph, in the case of this 

redevelopment PDP, is considered the Effective Proposed Disturbed Area (“Area” renamed to 

“Effective Proposed Disturbed Area” in Table C-1 at left).  This is because the 50% rule applies 

(see 2018 WQMP for the SMR of RC, Section 1.1.1.b, p.15), which states, “Where redevelopment 

results in the creation or replacement of impervious surface [this project:  210,858 sf] in an 

amount of less than fifty percent [this project:  45.3%] of the surface area of the previously 

existing development [this project: 464,995 sf], then the requirements associated with a 

Project-Specific WQMP applies only to the creation or replacement of impervious surfaces [this 

project:  210,858 sf], and not to the entire development.”  Therefore the DCV and detention 

requirements of this Project-Specific WQMP apply only to new & replaced impervious 

pavements and not to the entire impervious area (which would also include the non-disturbed 

existing impervious surface).  The above application of the 50% rule means that the Effective 

Proposed Disturbed Area (for purposes of DCV calculations) includes the new and replaced 

impervious areas and new and replaced pervious areas (shown at left), and effective 

imperviousness for DCV calculations is taken as the new and replaced impervious area divided 

by the Effective Proposed Disturbed Area.    

 

Step 3: DMA 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 ‘B’: Self-Retaining Areas  

• Type ‘C’: Areas Draining to Self-Retaining Areas 

• Type ‘D’:  Areas Draining to BMPs 

Step 3.A – Identify Type ‘A’ Self-Treating Area  

Indicate if the DMAs meet the following criteria by answering “Yes” or “No”.  
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 Yes  No 
Area is undisturbed from their natural condition OR restored with Native 

and/or California Friendly vegetative covers. 

 Yes  No 
Area is irrigated, if at all, with appropriate low water use irrigation systems 

to prevent irrigation runoff. 

 Yes  No 

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 
Area 

(Sq. Ft.) 

Stabilization 

Type 

Irrigation Type 

(if any) 

No DMA qualifies as Type ‘A’    

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”.   

 Yes  No  N/A Slopes will be graded toward the center of the pervious area.   

 Yes  No  N/A Soils will be freely draining not to create vector or nuisance conditions.  

 Yes  No  N/A 
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. 

 Yes  No  N/A 

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”.   

 Yes  No  
The drainage from the tributary area must be directed to and dispersed 

within the Self-Retaining Area. 

 Yes  No  
Area must be designed to retain the entire Design Storm runoff without 

flowing offsite. 

If all answers indicate “Yes,” DMAs may be categorized as Type ‘C’. 

 



Water Quality Management Plan (WQMP) 

Murrieta Hot Springs Road Widening 

 

- 8 - 
 

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 

DMA 

Name/ ID 

Post-project  

surface type 

Area 

(square 

feet) 

Storm 

Depth 

(inches) 

DMA Name / ID 

[C] from Table 

C-4= 

Required Retention Depth 

(inches) 

[A] [B] [C] [D] =  �B� + ���∙���
���  

None 

qualify as 

Type ‘B’ 

      

 

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

DMA Receiving Self-Retaining DMA 

D
M

A
 N

a
m

e
/ 

ID
 

A
re

a
  

(s
q

u
a

re
 f

e
e

t)
 

P
o

st
-p

ro
je

ct
  

su
rf

a
ce

 t
y

p
e

 

R
u

n
o

ff
 

fa
ct

o
r 

Product 

DMA name /ID 

Area (square 

feet) Ratio 

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

None 

qualify as 

Type ‘C’ 

       

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:  

	 

��������� ��������� ∶ � 

(Tributary Area: Self-Retaining Area) 

 

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 a 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 

BMP Name Receiving 

Runoff from DMA 

NW 
NW BNI (Biofiltration 

with No Infiltration) 

SW SW BNI 

NE NE BNI 

SE SE BNI 

SE2 SE2 BNI 

SE3 SE3 BNI 
Note: More than one DMA may drain to a 

single LID BMP; however, one DMA may not 

drain to more than one BMP. 

  



Water Quality Management Plan (WQMP) 

Murrieta Hot Springs Road Widening 

 

- 9 - 
 

Section D: Implement LID BMPs 

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 principals 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:  

 Site design LID principals 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 

treated by Bioretention BMPs? Or have DMAs with active industrial process areas? 
 X 

          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?                                       none reported  X 

          If Yes, list affected DMAs: 

…have any DMAs that would restrict BMP locations to within a 2:1 (horizontal:vertical) influence line extending 

from any septic leach line?                                                                                                                       none reported 
 X 

          If Yes, list affected DMAs: 

…have any DMAs been evaluated by a licensed Geotechnical Engineer, Hydrogeologist, or Environmental 

Engineer, who has 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?                                                                                            none reported 

 X 

          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 could have a negative impact?                                                                                           none reported 
 X 

          If Yes, list affected DMAs: 

Infiltration Characteristics For LID BMPs (SMR WQMP Section 2.3.3.d) 

Does the project site… YES NO 

…have factored infiltration rates of less than 0.8 inches / hour? 

          (Note: on a case-by-case basis, the Local Jurisdiction may allow a factor of safety as low as 1.0 to support 

selection of full infiltration BMPs. Therefore, measured infiltration rates could be as low as 0.8 in/hr to 

support full infiltration. A higher factor of safety would be required for design in accordance with the LID 

BMP Deign Handbook).   7 infiltration tests done:  measured average 0.16 in/hr; max measured 0.36 in/hr. 

X  

          If Yes, list affected DMAs:   All DMAs 

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 

infiltration surface?  
 X 

          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 

effective and/or safe infiltration?  
 X 

          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 

 
3 Such a condition must be substantiated by sufficient modeling to demonstrate an impact and would be subject to 

City of Murrieta discretion. There is not a standardized method for assessing this criterion. Water rights 

evaluations should be site-specific. 
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Biofiltration BMPs below. Biofiltration BMPs that provide partial infiltration may still be feasible and 

should be 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) DMAs Infeasible 

(By Name) 

Collapsible Soil - None 

Expansive Soil All (very low expansion, Leighton, 2010, p. 4) None 

Slopes All (slopes, yes, but none at BMP locations) None 

Liquefaction Potential All (very low liq. potential, Leighton, 2010, p.5) None 

Other – Measured Infiltration None All DMAs 

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?  No, factored infiltration rates, 

assuming a Factor of Safety of 4, are less than 0.1 inches per hour for all DMAs. 

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)  Yes, see 1., above. 

f. Other factors, demonstrated to the acceptance of the City of Murrieta 

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

3. Are biofiltration BMPs infeasible?  No, Biofiltration with No Infiltration (BNI) is feasible. 

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 to Section F to document your alternative compliance measures. 
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Table D-3  Evaluation of Biofiltration BMP Feasibility 

DMA ID 
Is Partial/ Incidental 

Infiltration Allowable? (Y/N) 

Basis for Infeasibility of Partial Infiltration (provide summary and 

include supporting basis if partial infiltration not feasible) 

All DMAs 

Partial/incidental infiltration is not feasible.  Factored infiltration rates, assuming a FS of 

4, are less than 0.1 inches per hour for all DMAs.  See 10/9/2019, Results of Onsite 

Percolation/Infiltration Testing, Leighton, page 3 (copy in Appendix 3).  Biofiltration 

without infiltration is feasible. 

Proprietary Biofiltration BMP Approval Criteria  

If the project will use proprietary BMPs as biofiltration BMPs, then this section is completed to 

document that the proprietary BMPs are selected in accordance with Section 2.3.7 of the SMR WQMP. 

Proprietary Biofiltration BMPs must meet both of the following approval criteria:  

1. Approval Criteria for All Proprietary BMPs, and 

2. Acceptance Criteria for Proprietary Biofiltration BMPs. 

When the use of proprietary biofiltration BMPs is proposed to meet the Pollutant Control performance 

standards, use Table D-4 to document that appropriate approval criteria have been met for the 

proposed BMPs. Add additional rows to document approval criteria are met for each type of BMP 

proposed. 

 
Table D-4 Proprietary BMP Approval Requirement Summary 

Proposed Proprietary 

Biofiltration BMP 
Approval Criteria Notes/Comments 

N/A 

 Proposed BMP has an active TAPE 

GULD Certification for the project 

pollutants of concern4 or equivalent 3rd 

party demonstrated performance. 

Insert text here 

 The BMP is used in a manner 

consistent with manufacturer guidelines 

and conditions of its third-party 

certification. 

Insert text here 

 The BMP includes biological features 

including vegetation supported by 

engineered or other growing media. 

Describe features here. 

 The BMP is designed to maximize 

infiltration, or supplemental infiltration 

is provided to achieve retention 

equivalent to Biofiltration with Partial 

Infiltration BMPs if factored infiltration 

rate is between 0.1 and 0.8 inches/hour. 

Describe supplemental retention 

practices if applicable. 

 The BMP is sized using one of two 

Biofiltration LID sizing options in Section 

2.3.2 of the SRM WQMP. 

List sizing method used, resulting size 

(i.e. volume or flow), and provided size 

(for proposed unit) 

 
4 Use Table F-1 and F-2 to identify and document the pollutants of concern and include these tables in Appendix 5.  
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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 

DMA Name 

LID BMP Hierarchy 
No LID (Alternative 

Compliance) 1. Infiltration 
2. Biofiltration with 

Partial Infiltration 

3. Biofiltration with 

No Infiltration 

All DMAs 

(1-6) 
    

 

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 

Question 

Narrative Summary (include 

reference to applicable 

appendix/attachment/report, as 

applicable) 

a) When in the entitlement process did a geotechnical engineer analyze 

the site for infiltration feasibility? 
N/A – LID BMPs feasible 

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 

for why testing was not needed to reach findings? 
 

d) What public health and safety requirements affected infiltration 

locations? 
 

e) What were the conclusions and recommendations of the 

geotechnical engineer and/or other professional responsible for 

other investigations? 

 

f) 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?  

 

 
5 http://www.projectcleanwater.org/download/pdp-infiltration-infeasibility/ 
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g) What site design alternatives were considered to achieve infiltration 

or partial infiltration on site?  

h) What physical impairments (i.e., fire road egress, public safety 

considerations, utilities) and public safety concerns influenced site 

layout and infiltration feasibility?  

 

i) What LID Principles (site design BMPs) were included in the project 

site design?   

 

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 VBMP worksheet in Appendix F of the LID BMP Design 

Handbook. Second, design the LID BMP to meet the required VBMP 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 

DMA 

Name 

DMA 

(square 

feet) 

Post-

Project 

Surface 

Type 

Effective 

Impervious 

Fraction, If 

DMA 
Runoff 
Factor 

DMA 

Areas x 

Runoff 

Factor 

PLEASE SEE TEMPLATE-

REQUIRED SPREADSHEETS IN 

APPENDIX 6. 

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

      

Design 

Storm 

Depth 

(in) 

DCV, VBMP 

(cubic feet) 

Proposed 

Volume 

on Plans 

(cubic 

feet) 

 
 

 

AT = Σ[A] 

 
 

 

Σ= [D] 

 

 

[E] 

 

 

 

�F� =  �D�x�E� 
12  

 

 

[G] 

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

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

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

Description 

 

DMA 

Name 

Design 

Capture 

Volume 

(ft3) 

 

75% of 

DCV 

(ft3)* 

Proposed 

Volume 

(ft3) 

NW BNI NW 3901 2926 3110 

SW BNI SW 2825 2119 2291 

NE BNI NE 1234 926 1012 

SE BNI SE 1011 758 1059 

SE2 BNI SE2 454 341 511 

SE3 BNI SE3 593 445 550 

 

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.  

 

*Since LID BMP prioritization for all 6 of this project’s DMAs requires use of Biofiltration with No Infiltration 

(BNI, a Priority 2 BMP) due to the infeasibility of infiltration, the project’s 6 LID BMPs are sized using the static 

storage volume methodology for Priority 2 Biofiltration BMPs.  Each biofiltration BMP is sized such that the 

static storage volume (“Proposed Volume” above, including surface storage and sub-surface pore space) is 

greater than 75% of the DCV.  The “75% of DCV” column is added above for convenience of comparison.  
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Section E: Implement Hydrologic Control BMPs and Sediment 

Supply BMPs 

If a completed Table A.2 demonstrates that the project is exempt from Hydromodification Performance 

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

   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 BMPs 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). 

   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.  

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 (10% of the 2-year runoff event up to the 10-year runoff event).  Select 

each of the hydrologic control BMP types that are applied to meet the above performance standard on 

the site. 

   LID principles as defined in Section 3.2 of the SMR WQMP. 

   Structural LID BMPs that may be modified or enlarged, if necessary, beyond the DCV. 

   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. 

 



Water Quality Management Plan (WQMP) 

Murrieta Hot Springs Road Widening 

 

- 17 - 
 

E.2 Hydrologic Control BMP Sizing  

Hydrologic Control BMPs 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 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 DMA, 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, 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 Name 
DMA 

Name 
Description 

B. Cho, v.4, 

Passed* 

BMP Volume 

(ft3) 

BMP 

Footprint 

(ft2) 

Drawdown 

time (hr)** 

NW BNI NW 
Biofiltration w/ No 

Infiltration 
 3110 1777 8.4 

SW BNI SW 
Biofiltration w/ No 

Infiltration 
 2291 1309 8.4 

NE BNI NE 
Biofiltration w/ No 

Infiltration 
 1012 578 8.4 

SE BNI SE 
Biofiltration w/ No 

Infiltration 
 1059 605 8.4 

SE2 BNI SE2 
Biofiltration w/ No 

Infiltration 
 511 292 8.4 

SE3 BNI SE3 
Biofiltration w/ No 

Infiltration 
 550 314 8.4 

*Per Murrieta 2018 WQMP SMR, Section 3.6.3 (p. 100), and per permission of City staff, the SMRHR was not used and County-approved B. 

Cho, ver. 4, was used to calculate and meet Hydrologic Performance Standard requirements.  

**Drawdown calculation assumes a controlling factored (design) Flow Rate through the BSM of 2.5 inches per hour.  Drawdown time = 

(Volume-cf x 12-in/ft) / (Area-sf x Flow Rate-in/hr). 

 

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.  

E.3 Implement Sediment Supply BMPs 

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 of the 

WQMP to determine if there are onsite Potential Critical Coarse Sediment Yield Areas or Potential 

Sediment Source Areas. 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. The Sediment Supply Performance Standard is met with no 

further action. 
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   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 or Option 2 below. 

The applicant may refer to Section 3.6.4 of the SMR WQMP for a description of the methodology to 

meet the Sediment Supply Performance Standard. Select the applicable compliance pathway and 

complete the appropriate sections to demonstrate compliance with the Sediment Supply Performance 

Standard if the second box is selected above: 

 

   Avoid impacts related to any PDP activities to Potential Critical Coarse Sediment Yield 

Areas. Proceed to Section E.3.1. 

   Complete a Site-Specific Critical Coarse Sediment Analysis. Proceed to Section E.3.2. 

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. 

n/a 

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

Sediment Analysis.   

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

Perform a stepwise assessment to ensure the maintenance of the pre-project source(s) of Critical Coarse 

Sediment (i.e., Bed Sediment Supply): 

1. Determine whether the site or a portion of the site is a Significant Source of Bed Sediment 

Supply to the Receiving Channel (i.e., an actual verified Critical Coarse Sediment Yield Area); 

2. Avoid areas identified as actual verified Critical Coarse Sediment Yield Areas in the PDP design 

and maintain pathways for discharge of Bed Sediment Supply from these areas to receiving 

waters.  

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

Sediment Supply to the receiving channel 

 Step 1.A – Is the Bed Sediment of onsite streams similar to that of receiving streams?  

Rate the similarity:   High 

 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.  

 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 

 Medium 

 Low 

Results from the analyses of the sediment delivery potential to the receiving 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.   

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

 

Rate the need for bed sediment supply: 

   High 

 Medium 

 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.   

 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 Total Score 

1.A  High (3)  Medium (2)  Low (1) n/a 

1.B  High (3)  Medium (2)  Low (1)  

1.C  High (3)  Medium (2)  Low (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: 

 The site design does avoid all onsite channels identified as actual verified Critical Coarse Sediment 

Yield Areas   

AND 

 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 

(If both are yes, the applicant may disregard subsequent steps of Section E.3 and directly advance 

directly to Section G). 

- Or     - 

 The site design does NOT avoid all onsite channels identified as actual verified Critical Coarse 

Sediment Yield Areas  

OR  

 The project impacts transport pathways of Critical Coarse Sediment from onsite upstream drainages.  

 (If either of these are the case, the applicant may proceed with the subsequent steps of Section E.3). 

 

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. 

n/a 
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Identified Channel #2 - Insert narrative description here 

Identified Channel #3 - Insert narrative description here 

 

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 [Insert Jurisdiction]. It may require 

extensive documentation and analysis by qualified professionals to support this demonstration. 

Appendix H of 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/  

 

n/a 

 

Documentation of sediment supply BMPs should be detailed in Appendix 7. 
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Section F: Alternative Compliance   N/A 

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)  

  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. 

 

  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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 De Luz Creek X X    X  

 Long Canyon Creek  X  X X   

 Murrieta Creek X X X  X   

 Redhawk Channel X X  X X  X 

 Santa Gertrudis Creek X X  X X   

 Santa Margarita Lagoon X       

 Santa Margarita River (Lower) X   X    

 Santa Margarita River (Upper) X  X     

 Temecula Creek X 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. 

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.   

Tables F-1 (above) and F-2 (below) are not applicable for this WQMP; however some Copermittees require they 

be completed even though alternative compliance is not applicable.  
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Table F-2 Potential Pollutants by Land Use Type 

Priority Development  
Project Categories and/or  

Project Features (check those 
that apply) 

General Pollutant Categories 

Bacterial 
Indicators 

Metals Nutrients Pesticides 
Toxic 

Organic 
Compounds 

Sediments 
Trash & 
Debris 

Oil & 
Grease 

Total 
Dissolved 

Solids 
Sulfate 

 
Detached Residential 
Development  

P N P P N P P P N N 

 
Attached Residential 
Development  

P N P P N P P P(2) N N 

 
Commercial/Industrial 
Development 

P(3) P(7) P(1) P(1) P P(1) P P N N 

 
Automotive Repair 
Shops 

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

 
Restaurants  

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

 
Hillside Development  

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

 
Parking Lots  

(>5,000 ft2) 
P(6) P(7) P(1) P(1) P(4) P P P N N 

 
Streets, Highways, and 
Freeways 

P(6) P(7) P(1) P(1) P(4) P P P N N 

 Retail Gasoline Outlets N P(7) N N P(4) N P P N N 

Project Priority 
Pollutant(s) of Concern 

          

P = Potential  

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

(4) Including petroleum hydrocarbons 
(5) Including solvents 
(6) Bacterial indicators are routinely detected in pavement runoff  
(7) 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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F.2 Treatment Control BMP Selection   N/A 

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 

Name or ID1 
Priority Pollutant(s) of 

Concern to Mitigate2 
Removal Efficiency 

Percentage3 

   

   

   

   
1 Treatment Control BMPs must not be constructed within Receiving Waters. In addition, a proposed Treatment Control BMP may 

be listed more than once if they possess more than one qualifying pollutant removal efficiency. 
2 Cross Reference Table E.1 above to populate this column. 
3 As documented in a Copermittee Approved Study and provided in Appendix 6. 

F.3 Sizing Criteria  N/A 

 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 

Type/ID 

DMA 

Area 

(square 

feet) 

Post-

Project 

Surface 

Type 

Effective 

Impervious 

Fraction, If 

DMA 
Runoff 
Factor 

DMA 

Areas x 

Runoff 

Factor 

Enter BMP Name / 

Identifier Here 

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

            

Design 

Storm 

(in) 

Design Flow 

Rate (cfs) 

            

            

            

            

            

 AT = Σ[A]   Σ= [D] [E] �F� =  �D�x�E� 
�G�  

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

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

[G] = 43,560,. 
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F.4 Hydrologic Performance Standard – Alternative Compliance 

Approach  N/A 

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 

DMA (ac) 

SMRHM 

Passed 

BMP Volume 

(ac-ft) 

BMP 

Footprint (ac)  

Drawdown 

time (hr) 

n/a      

      

      

      

 

For Instream 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.  
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Section G: Implement Trash Capture BMPs 

The Local Jurisdiction may require full trash capture BMPs to be installed as part of the project. Consult 

with the Local Jurisdiction to determine applicability.  

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 QTRASH, 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 [D].  

 
Table G-1 Sizing Trash Capture BMPs 

DMA 

Name 

DMA 

Area 

(square 

feet) 

Post-

Project 

Surface 

Type 

Effective 

Impervious 

Fraction, If 

DMA 

Runoff 

Factor, 

C 

Design 

Storm 

Intensity 

(in/hr) 

Trash 

Capture 

Design 

Flow (cfs) 

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

/43560 

NW 91796 Mixed 0.87 0.69 

0.47 

(Murrieta) 

0.68 

SW 69160 Mixed 0.85 0.66 0.49 

NE 29624 Mixed 0.86 0.67 0.22 

SE 36754 Mixed 0.65 0.45 0.18 

SE2 18150 Mixed 0.60 0.41 0.08 

SE3 16157 Mixed 0.80 0.60 0.10 

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

 

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

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

Murrieta 0.47 
 

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

Table G-3 Trash Capture BMPs 

BMP Name (and 

Description) 

DMA 

Name 

Required Trash 

Capture Flowrate (cfs) 

Provided Trash Capture 

Flowrate (cfs)* 

NW Biofiltration Trench NW 0.68 1.14 cfs – overflow weir capacity 

SW Biofiltration Trench SW 0.49 1.14 cfs – overflow weir capacity 

NE Biofiltration Trench NE 0.22 0.52 cfs – overflow weir capacity 

SE Biofiltration Trench SE 0.18 0.52 cfs – overflow weir capacity 

SE2 Biofiltration Trench SE2 0.08 0.13 cfs – overflow weir capacity 

SE3 Biofiltration Trench SE3 0.10 0.30 cfs – overflow weir capacity 

*Provided Trash Capture Flowrates are the peak flow capacities of the surface overflow raised inlets at the downstream end 

of each BMP as included in the Stage-Storage-Discharge table in the B. Cho hydromodification control design calculation 

spreadsheet for each BMP while flowing at peak stage. 
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Section H: Source Control BMPs 

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

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

sweeping and “housekeeping,” that must be implemented by the site’s occupant or user. The Maximum 

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

 Yes  No Storm Drain Inlets  Yes  No Outdoor storage areas 

 Yes  No Floor Drains  Yes  No Material storage areas 

 Yes  No Sump Pumps  Yes  No Fueling areas 

 Yes  No Pest Control/Herbicide Application  Yes  No Loading Docks 

 Yes  No Food Service Areas  Yes  No Fire Sprinkler Test/Maintenance water 

 Yes  No Trash Storage Areas  Yes  No Plazas, Sidewalks and Parking Lots 

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

 Yes  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. 
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Pollutant Source Structural Source Control BMP Operational Source Control BMP 

Storm Drain Inlets 

• Mark all inlets with the words “Only 

Rain Down the Storm Drain” or 

similar. Catch Basin Markers may be 

available from the City or from 

Riverside County Flood Control and 

Water Conservation District, call 

951.955.1200 to verify. 

• Maintain and periodically repaint or replace inlet 

markings. 

• Provide stormwater pollution prevention 

information to operators. 

• See applicable operational BMPs in Fact Sheet 

SC-44, “Drainage System Maintenance,” in the 

CASQA Stormwater Quality Handbooks at 

www.cabmphandbooks.com. 

Street & Sidewalks  • Sweep sidewalks, and street regularly to prevent 

accumulation of litter and debris. 

Landscape / 

Outdoor Pesticide 

Use 

• Design landscaping to minimize  

irrigation and runoff, to promote  

surface infiltration where appropriate, 

and to minimize the use of fertilizers 

and pesticides that can contribute to 

stormwater pollution. 

• Where landscaped areas are used to 

retain or detain stormwater, specify 

plants that are tolerant of saturated 

soil conditions. 

• Consider using pest-resistant plants, 

especially adjacent to hardscape.  To 

ensure successful establishment, select 

plants appropriate to site soils, slopes, 

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

movement, ecological consistency, and 

plant interactions. 

• Maintain landscaping using minimum or no 

pesticides. 

• See applicable operational BMPs in “What you 

should know for…..Landscape and Gardening” at: 

http://www.rcwatershed.org/about/materials-

library/#1450469138395-bb76dd39-d810 

• Provide IPM (Integrated Pest Management) 

information to operators. 
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Section I: Coordinate Submittal with Other Site Plans 

Populate Table I-1 below to assist the plan checker in an expeditious review of your project. During 

construction and at completion, City of Murrieta 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 I-1 Construction Plan Cross-reference 

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

NW BNI Northwest Biofiltration with No Infiltration trench 5-6, 16-17 

SW BNI Southwest Biofiltration with No Infiltration trench 5, 16-17 

NE BNI Northeast Biofiltration with No Infiltration trench 9, 16-17 

SE BNI Southeast Biofiltration with No Infiltration trench 9, 16-17 

SE2 BNI Southeast 2 Biofiltration with No Infiltration trench 9, 16-17 

SE3 BNI Southeast 3 Biofiltration with No Infiltration trench 10, 16-17 

 

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 I-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 I-2 Other Applicable Permits 

Agency Permit Required 

State Department of Fish and Game, 1602 Streambed Alteration Agreement  Y  N 

State Water Resources Control Board, Clean Water Act Section 401 Water Quality Certification  Y  N 

US Army Corps of Engineers, Clean Water Act Section 404 Permit  Y  N 

US Fish and Wildlife, Endangered Species Act Section 7 Biological Opinion  Y  N 

Statewide Construction General Permit Coverage  Y  N 

Statewide Industrial General Permit Coverage  Y  N 

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

Other (please list in the space below as required) 

      
 Y  N 
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Section J: Operation, Maintenance and Funding 

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: Owned, operated and maintained by City of Murrieta 

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

Association (POA)? 

 Y  N 

 

Include your Operation and Maintenance Plan and Maintenance Mechanism in Appendix 9. Additionally, 

include all pertinent forms of educational materials for those personnel that will be maintaining the 

proposed BMPs within this Project-Specific WQMP in Appendix 10. 
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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 

Practice (BMP) 

Defined in 40 CFR 122.2 as schedules of activities, prohibitions of 
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 

Stormwater Quality 

Association (CASQA) 

Publisher of the California Stormwater Best Management 
Practices Handbooks, available at 
 www.cabmphandbooks.com. 

Conventional 

Treatment Control 

BMP 

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

County The abbreviation refers to the County of Riverside in this 
document. 
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CEQA 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. 

CIMIS 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. 

CWA Clean Water Act - is the primary federal law governing water 
pollution.  Passed in 1972, the CWA 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. 

CWA Section 303(d) 

Waterbody 

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 CWA. 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. 

Design Storm The Regional MS4 Permit has established the 85th percentile, 24-
hour storm event as the "Design Storm". The applicant may refer 
to Exhibit A to identify the applicable Design Storm Depth (D85) 
to the project. 

DCV 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.  

Design Flow Rate The design flow rate represents the minimum flow rate capacity 
that flow-based conventional treatment control BMPs should treat 
to the MEP, when considered.  

DCIA 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.  

Discretionary 

Approval 

A decision in which a Copermittee uses its judgment in deciding 
whether and how to carry out or approve a project. 

District Riverside County Flood Control and Water Conservation District. 

DMA 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.  
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Drawdown Time 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. 

Effective Area 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. 

ESA 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). 

ET 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 

FAR 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 BMP Flow-based BMPs are conventional treatment control BMPs that 
are sized to treat the design flow rate. 

FPPP Facility Pollution Prevention Plan  

HCOC 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.  

HMP Hydromodification Management Plan – Plan defining 
Performance Standards for PDPs to manage increases in runoff 
discharge rates and durations.  

Hydrologic Control 

BMP 

BMP to mitigate the increases in runoff discharge rates and 
durations and meet the Performance Standards set forth in the 
HMP. 

HSG 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 (JRMP) 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 

Handbook 

The LID BMP Design Handbook was developed by the 
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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LID Harvest and 

Reuse BMP 

BMPs used to facilitate capturing Stormwater Runoff for later use 
without negatively impacting downstream water rights or other 
Beneficial Uses.   

LID Infiltration BMP 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. 

LID Retention BMP  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. 

LID Principles Site design concepts that prevent or minimize the causes (or 
drivers) of post-construction impacts, and help mimic the pre-
development hydrologic regime.  

MEP Maximum Extent Practicable - standard established by the 1987 
amendments to the CWA for the reduction of Pollutant discharges 
from MS4s. Refer to Attachment C of the Regional MS4 Permit for 
a complete definition of MEP. 
 

MF Multi-family – zoning classification for parcels having 2 or more 
living residential units. 

MS4 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 CWA 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. 

New Development 

Project 

Defined by the Regional MS4 Permit as 'Priority Development 
Projects' if the project, or a component of the project meets the 
categories and thresholds described in Section 1.1.1. 

NPDES 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 CWA. 

NRCS Natural Resources Conservation Service 
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PDP Priority Development Project - Includes New Development and 
Redevelopment project categories listed in Provision E.3.b of the 
Regional MS4 Permit.  

Priority Pollutants of 

Concern 

Pollutants expected to be present on the project site and for which 
a downstream water body is also listed as Impaired under the 
CWA Section 303(d) list or by a TMDL. 

Project-Specific 

WQMP 

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.  

Receiving Waters Waters of the United States.  
 

Redevelopment 

Project 

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 Fund 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 

Board 

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.   

SCCWRP Southern California Coastal Water Research Project  

Site Design BMP Site design BMPs prevent or minimize the causes (or drivers) of 
post-construction impacts, and help mimic the pre-development 
hydrologic regime.  

SF Parcels with a zoning classification for a single residential unit. 

SMC Southern California Stormwater Monitoring Coalition  

SMR 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 BMP 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. 

Structural BMP Structures designed to remove pollutants from stormwater runoff 
and mitigate hydromodification impacts. 

SWPPP Storm Water Pollution Prevention Plan  

Tentative Tract Map 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.  

TMDL 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. 

USEPA United States Environmental Protection Agency 

Volume-Based BMP 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. 

WQMP Water Quality Management Plan 

Wet Season 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. 

 Vicinity and Location Map  

 Existing Site Map 

 WQMP Site Plan 

  Parcel Boundary and Project Footprint 

  Existing and Proposed Topography 

  Drainage Management Areas (DMAs) 

  Proposed Structural Best Management Practices (BMPs) 

  Drainage Paths 

  Drainage infrastructure, inlets, overflows 

  Source Control BMPs 

  Site Design BMPs 

  Buildings, Roof Lines, Downspouts  

  Impervious Surfaces 

  Pervious Surfaces (i.e. Landscaping) 

  Standard Labeling 
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WQMP Project Report

County of Riverside Stormwater Program

Santa Ana River Watershed Geodatabase

Monday, August 13, 2018

Note: The information provided in this report and on the Stormwater Geodatabase for the County of Riverside Stormwater Program is intended to provide basic guidance in the 

preparation of the applicant’s Water Quality Management Plan (WQMP) and should not be relied upon without independent verification.

Project Site Parcel Number(s): 913160066, 913180085, 913172013, 913180001, 913191023, 913350010, 913350014, 
908360015, 913180040, 913160040, 913150017, 913193001, 913350015, 913191009, 
908360016, 913180041, 913150016, 913191017, 908360006, 913180039, 913191010, 
913180086, 913191026

Latitude/Longitude: 33.5552, -117.1483

Thomas Brothers Page: 928

Project Site Acreage: 20.47

Watershed(s): SANTA MARGARITA

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

HUC Name - HUC Number
Warm Springs Creek - 180703020401
Lower Tucalota Creek - 180703020405

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

WBID Name - WBID Number
Santa Margarita River (Lower) - CAR9021100019980911161346
Santa Margarita River (Upper) - CAR9022200020011001141050
Murrieta Creek - CAR9023200020010924152136
Warm Springs Creek (Riverside County) - CAR9023300020080825005933

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

Bacterial Indicators - Enterococcus, Escherichia coli (E. coli), Fecal Coliform
Metals/Metalloids - Copper, Iron, Manganese
Nutrients - Nitrogen, Phosphorus, Total Nitrogen as N
Pesticides - Chlorpyrifos
Toxicity - Toxicity 

Limitations on Infiltration: Project Site Onsite Soils Group(s) - A, C
Known Groundwater Contamination Plumes within 1000' - No
Adjacent Water Supply Wells(s) - Applicant needs to contact the local groundwater 
authority (Water Master, Water District) to determine if their site requires any additional 
restrictions from infiltration. Your local contact agency is EASTERN MUNICIPAL W.D., 
RANCHO CALIFORNIA W.D.. Your local wholesaler contact agency is METROPOLITAN 
WATER DISTRICT. 

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

None

Environmentally Sensitive Areas within 200'(CVMSHCP): None

Environmentally Sensitive Areas within 200'(WRMSHCP): Burrowing Owl Survey Required Area,Steven's Kangaroo Rat

Groundwater elevation from Mean Sea Level: No Data

85th Percentile Design Storm Depth (in): 0.742

Groundwater Basin: TEMECULA VALLEY

MSHCP/CVMSHCP Criteria Cell(s): Click here for detailed MSHCP report

Retention Ordinance Information: No Data 

Studies and Reports Related to Project Site: IBI Scores - Southern Cal
bulletin118_4-sc
water_fact_3_7.11
Murrieta Creek
Santa Margarita River Watershed Annual Watermaster
Murrieta Creek/Murrieta Valley ADP Map 1
Murrieta Creek/Murrieta Valley ADP Map 2
Murrieta Creek/Murrieta Valley ADP Report
SMR Annual Report 2009-10



PROJECT SITE 0.74"



MSHCP Information

Esri,  HERE, Garmin, © OpenStreetMap contributors
WRCRCA
Map data © OpenStreetMap contributors, CC-BY-SA

MSHCP Bou ndary
Ro ugh Step  Units
Criteria Cells
Parcels
Public Quasi-Public Conse rved Lands

MSHCP Conserved Lan ds
MSHCP Conservation Easements

8/21/2018, 3:47:05 PM
0 0.3 0.60.15 mi

0 0.5 10.25 km

1:18,056

WRCRCA
Web AppBuilder for ArcGIS



Water Quality Management Plan (WQMP) 

Murrieta Hot Springs Road Widening 
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Appendix 2:  Construction 

Plans 

Grading and Drainage Plans 

 

Examples of material to provide in Appendix 2 may include but are not limited to the following:  

• Site grading plans from the Project’s Civil Plan Set,  

• Drainage plans showing the exiting condition and proposed drainage system from the 

project’s drainage report, 

• Other plan sheets containing elements that impact site grading and drainage. 

Refer to Section 4 of the SMR WQMP and Section I of this Template.
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Water Quality Management Plan (WQMP) 

Murrieta Hot Springs Road Widening 
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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.
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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

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

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

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

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

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

Soil Survey Area: Western Riverside Area, California
Survey Area Data: Version 12, Sep 16, 2019

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

Date(s) aerial images were photographed: Feb 24, 2015—Feb 
26, 2015

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

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

GtA Grangeville fine sandy loam, 
drained, 0 to 2 percent sl 
opes

0.2 0.1%

GyA Greenfield sandy loam, 0 to 2 
percent slopes

10.3 2.5%

GyC2 Greenfield sandy loam, 2 to 8 
percent slopes, eroded

60.1 14.3%

HcC Hanford coarse sandy loam, 2 
to 8 percent slopes

32.2 7.7%

HuC2 Honcut loam, 2 to 8 percent 
slopes, eroded

0.7 0.2%

LkF3 Las Posas rocky loam, 15 to 50 
percent slopes, severely 
eroded

4.1 1.0%

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

4.3 1.0%

MmE3 Monserate sandy loam, 15 to 
25 percent slopes, severely 
eroded

72.8 17.3%

MnE3 Monserate sandy loam, shallow, 
15 to 25 percent slopes, 
severely eroded

8.0 1.9%

RaB2 Ramona sandy loam, 2 to 5 
percent slopes, eroded

26.9 6.4%

RmE3 Ramona and Buren sandy 
loams, 15 to 25 percent 
slopes, severely eroded

146.5 34.8%

RuF Rough broken land 34.3 8.2%

TeG Terrace escarpments 12.8 3.0%

Wg Willows silty clay, saline-alkali 7.3 1.7%

Totals for Area of Interest 420.5 100.0%

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

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

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

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

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

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

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

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

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

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

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

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

Custom Soil Resource Report
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Western Riverside Area, California

GtA—Grangeville fine sandy loam, drained, 0 to 2 percent sl opes

Map Unit Setting
National map unit symbol: hcvn
Elevation: 10 to 1,800 feet
Mean annual precipitation: 12 inches
Mean annual air temperature: 63 degrees F
Frost-free period: 200 to 270 days
Farmland classification: Prime farmland if irrigated and drained

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

Description of Grangeville

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

Typical profile
H1 - 0 to 36 inches: fine sandy loam
H2 - 36 to 64 inches: sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: About 0 inches
Frequency of flooding: Rare
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: A/D
Ecological site: SANDY BASIN (R019XD070CA)
Hydric soil rating: No

Minor Components

Dello
Percent of map unit: 10 percent

Custom Soil Resource Report

14



Hydric soil rating: No

Traver
Percent of map unit: 4 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 1 percent
Hydric soil rating: No

GyA—Greenfield sandy loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: hcvv
Elevation: 100 to 3,500 feet
Mean annual precipitation: 9 to 20 inches
Mean annual air temperature: 63 degrees F
Frost-free period: 200 to 300 days
Farmland classification: Prime farmland if irrigated

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

Description of Greenfield

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

Typical profile
H1 - 0 to 26 inches: sandy loam
H2 - 26 to 43 inches: fine sandy loam
H3 - 43 to 60 inches: loam
H4 - 60 to 72 inches: stratified loamy sand to sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
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Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 
mmhos/cm)

Available water storage in profile: Moderate (about 8.3 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 3c
Hydrologic Soil Group: A
Ecological site: LOAMY (1975) (R019XD029CA)
Hydric soil rating: No

Minor Components

Hanford
Percent of map unit: 10 percent
Hydric soil rating: No

Arlington
Percent of map unit: 2 percent
Hydric soil rating: No

Pachappa
Percent of map unit: 2 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 1 percent
Hydric soil rating: No

GyC2—Greenfield sandy loam, 2 to 8 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcvw
Elevation: 100 to 3,500 feet
Mean annual precipitation: 9 to 20 inches
Mean annual air temperature: 63 degrees F
Frost-free period: 200 to 300 days
Farmland classification: Prime farmland if irrigated

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

Description of Greenfield

Setting
Landform: Terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite
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Typical profile
H1 - 0 to 26 inches: sandy loam
H2 - 26 to 43 inches: fine sandy loam
H3 - 43 to 60 inches: loam
H4 - 60 to 72 inches: stratified loamy sand to sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to 

high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Moderate (about 8.3 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: A
Ecological site: LOAMY (1975) (R019XD029CA)
Hydric soil rating: No

Minor Components

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

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

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

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

Ramona
Percent of map unit: 3 percent
Hydric soil rating: No
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HcC—Hanford coarse sandy loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: hcw2
Elevation: 150 to 900 feet
Mean annual precipitation: 9 to 20 inches
Mean annual air temperature: 63 to 64 degrees F
Frost-free period: 250 to 280 days
Farmland classification: Prime farmland if irrigated

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

Description of Hanford

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

Typical profile
H1 - 0 to 8 inches: coarse sandy loam
H2 - 8 to 40 inches: fine sandy loam
H3 - 40 to 60 inches: stratified loamy sand to coarse sandy loam

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.0 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: A
Ecological site: SANDY (R020XD012CA)
Hydric soil rating: No
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Minor Components

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

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

Unnamed
Percent of map unit: 2 percent
Hydric soil rating: No

Tujunga
Percent of map unit: 2 percent
Hydric soil rating: No

Unnamed
Percent of map unit: 1 percent
Hydric soil rating: No

HuC2—Honcut loam, 2 to 8 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcwg
Elevation: 2,000 feet
Mean annual precipitation: 12 inches
Mean annual air temperature: 63 degrees F
Frost-free period: 200 to 280 days
Farmland classification: Prime farmland if irrigated

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

Description of Honcut

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

Typical profile
H1 - 0 to 22 inches: loam
H2 - 22 to 60 inches: loam

Properties and qualities
Slope: 2 to 8 percent
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Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Salinity, maximum in profile: Nonsaline to very slightly saline (0.0 to 2.0 

mmhos/cm)
Available water storage in profile: Moderate (about 8.6 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: A
Ecological site: LOAMY (1975) (R019XD029CA)
Hydric soil rating: No

Minor Components

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

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

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

LkF3—Las Posas rocky loam, 15 to 50 percent slopes, severely eroded

Map Unit Setting
National map unit symbol: hcwp
Elevation: 200 to 3,000 feet
Mean annual precipitation: 12 to 18 inches
Mean annual air temperature: 63 degrees F
Frost-free period: 240 to 300 days
Farmland classification: Not prime farmland

Map Unit Composition
Las posas and similar soils: 75 percent
Minor components: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Las Posas

Setting
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum weathered from gabbro

Typical profile
H1 - 0 to 6 inches: stony loam
H2 - 6 to 20 inches: clay loam
H3 - 20 to 24 inches: weathered bedrock

Properties and qualities
Slope: 15 to 50 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: SHALLOW LOAMY (1975) (R019XD060CA)
Hydric soil rating: No

Minor Components

Rock outcrop
Percent of map unit: 10 percent
Hydric soil rating: No

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

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

Tumescal
Percent of map unit: 5 percent
Hydric soil rating: No
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MmC2—Monserate sandy loam, 5 to 8 percent slopes, eroded

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

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

Description of Monserate

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

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

Properties and qualities
Slope: 5 to 8 percent
Depth to restrictive feature: 20 to 39 inches to duripan
Natural drainage class: Well drained
Runoff class: High
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

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

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Ecological site: LOAMY (1975) (R019XD029CA)
Hydric soil rating: No
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Minor Components

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

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

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

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

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

MmE3—Monserate sandy loam, 15 to 25 percent slopes, severely 
eroded

Map Unit Setting
National map unit symbol: hcx7
Elevation: 700 to 2,500 feet
Mean annual precipitation: 10 to 18 inches
Mean annual air temperature: 63 to 64 degrees F
Frost-free period: 220 to 280 days
Farmland classification: Not prime farmland

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

Description of Monserate

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

Typical profile
H1 - 0 to 5 inches: sandy loam
H2 - 5 to 28 inches: sandy clay loam
H3 - 28 to 45 inches: indurated
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H4 - 45 to 57 inches: cemented
H5 - 57 to 62 inches: loamy coarse sand, coarse sandy loam
H5 - 57 to 62 inches: 

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: 20 to 40 inches to duripan
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 4.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: LOAMY (1975) (R019XD029CA)
Hydric soil rating: No

Minor Components

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

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

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

MnE3—Monserate sandy loam, shallow, 15 to 25 percent slopes, 
severely eroded

Map Unit Setting
National map unit symbol: hcx9
Elevation: 700 to 2,500 feet
Mean annual precipitation: 10 to 18 inches
Mean annual air temperature: 63 to 64 degrees F
Frost-free period: 220 to 280 days
Farmland classification: Not prime farmland

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

Description of Monserate

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

Typical profile
H1 - 0 to 10 inches: sandy loam
H2 - 10 to 18 inches: sandy clay loam
H3 - 18 to 45 inches: indurated
H4 - 45 to 57 inches: cemented
H5 - 57 to 70 inches: loamy coarse sand

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: 10 to 20 inches to duripan
Natural drainage class: Well drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): Very low (0.00 to 0.00 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: D
Ecological site: SHALLOW LOAMY (1975) (R019XD060CA)
Hydric soil rating: No

Minor Components

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

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

Tujunga
Percent of map unit: 5 percent
Hydric soil rating: No
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RaB2—Ramona sandy loam, 2 to 5 percent slopes, eroded

Map Unit Setting
National map unit symbol: hcy5
Elevation: 250 to 3,500 feet
Mean annual precipitation: 10 to 20 inches
Mean annual air temperature: 63 degrees F
Frost-free period: 230 to 320 days
Farmland classification: Prime farmland if irrigated

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

Description of Ramona

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

Typical profile
H1 - 0 to 14 inches: sandy loam
H2 - 14 to 23 inches: fine sandy loam
H3 - 23 to 68 inches: sandy clay loam
H4 - 68 to 74 inches: gravelly sandy loam

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 1 percent
Available water storage in profile: Moderate (about 8.1 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Ecological site: LOAMY (1975) (R019XD029CA)
Hydric soil rating: No
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Minor Components

Arlington
Percent of map unit: 4 percent
Hydric soil rating: No

Greenfield
Percent of map unit: 4 percent
Hydric soil rating: No

Hanford
Percent of map unit: 4 percent
Hydric soil rating: No

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

RmE3—Ramona and Buren sandy loams, 15 to 25 percent slopes, 
severely eroded

Map Unit Setting
National map unit symbol: hcyj
Elevation: 250 to 3,500 feet
Mean annual precipitation: 10 to 20 inches
Mean annual air temperature: 63 degrees F
Frost-free period: 230 to 320 days
Farmland classification: Not prime farmland

Map Unit Composition
Ramona and similar soils: 45 percent
Buren and similar soils: 40 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Ramona

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

Typical profile
H1 - 0 to 8 inches: sandy loam
H2 - 8 to 17 inches: fine sandy loam
H3 - 17 to 68 inches: sandy clay loam
H4 - 68 to 74 inches: gravelly sandy loam
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Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 1 percent
Available water storage in profile: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: LOAMY (1975) (R019XD029CA)
Hydric soil rating: No

Description of Buren

Setting
Landform: Alluvial fans, terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Convex, linear
Parent material: Alluvium

Typical profile
H1 - 0 to 12 inches: sandy loam
H2 - 12 to 28 inches: loam
H3 - 28 to 37 inches: loam
H4 - 37 to 52 inches: cemented

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: 37 to 40 inches to duripan
Natural drainage class: Well drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum in profile: 1 percent
Salinity, maximum in profile: Nonsaline to slightly saline (0.0 to 4.0 mmhos/cm)
Available water storage in profile: Low (about 5.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Ecological site: LOAMY (1975) (R019XD029CA)
Hydric soil rating: No
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Minor Components

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

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

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

RuF—Rough broken land

Map Unit Composition
Rough broken land: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Rough Broken Land

Setting
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Residuum derived from mixed sources

Typical profile
H1 - 0 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 50 percent
Depth to restrictive feature: 0 to 3 inches to paralithic bedrock
Runoff class: Very high

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No

TeG—Terrace escarpments

Map Unit Composition
Terrace escarpments: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Terrace Escarpments

Setting
Landform: Terraces
Down-slope shape: Concave
Across-slope shape: Convex
Parent material: Alluvium derived from mixed sources

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Ecological site: SHALLOW LOAMY (1975) (R019XD060CA)
Hydric soil rating: No

Wg—Willows silty clay, saline-alkali

Map Unit Setting
National map unit symbol: hd08
Elevation: 0 to 1,700 feet
Mean annual precipitation: 19 inches
Mean annual air temperature: 61 degrees F
Frost-free period: 210 to 250 days
Farmland classification: Farmland of statewide importance

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

Description of Willows

Setting
Landform: Basin floors
Landform position (three-dimensional): Talf
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from mixed sources

Typical profile
H1 - 0 to 10 inches: silty clay
H2 - 10 to 60 inches: clay

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately 

low (0.00 to 0.06 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: Rare
Frequency of ponding: None
Calcium carbonate, maximum in profile: 5 percent
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Salinity, maximum in profile: Slightly saline to strongly saline (4.0 to 16.0 
mmhos/cm)

Sodium adsorption ratio, maximum in profile: 2.0
Available water storage in profile: Low (about 5.1 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: D
Ecological site: SILTY BASIN (R019XD068CA)
Hydric soil rating: No

Minor Components

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

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

Chino
Percent of map unit: 5 percent
Hydric soil rating: No
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1.0 I N T R O D U C T I O N  

1.1 Project and Site Description 

The project site is located in the City of Murrieta, California, (see Figure 1 – Site 
Location Map). The proposed Date Street Improvements (CIP 8040) generally consists of 
extending Date Street from Winchester Creek Avenue to Murrieta Hot Springs Road 
(MHSR). Approximately, the first 600 LF of this proposed extension has been previously 
improved and will only require minimal grading and pavement construction for the west 
bound lanes. The remaining portion of this extension will require major grading and deep 
excavations that will result in cut slopes up to approximately 60 feet in height in order to 
match existing grades at MHSR.  

 
We also understand that the proposed improvements associated with MHSR (CIP 8079) 
include widening of MHSR from Via Princesa to Date Street. Retaining walls up to a 
maximum height of 15 feet are anticipated along both sides of MHSR approximately 
800’ east and west of Calle Del Lago due to existing slopes and close proximity to 
private properties and existing improvements. 

1.2 Purpose and Scope of Evaluation 

As described in our proposal, the purpose and scope of our geotechnical evaluation 
included the following: 

 Desktop Research: Review of existing geotechnical/geologic maps, reports or other 
related documents for the roadway alignment and widening areas. 

 Pre-Field Preparation: Prior to scheduling fieldwork, Leighton Consulting, Inc. 
(Leighton) performed the following tasks: 
- Review available data and plans for proposed street improvements;  
- Obtained a “no fee” encroachment permit from the City of Murrieta.  
- Coordinated with Underground Surface Alert prior to field exploration. 

 Field Exploration: Excavated, log and sample 9 exploratory test pits along the proposed 
road extension / widening and visual evaluation of existing pavement for MHSR.  

 Laboratory Testing: Performed laboratory testing on representative onsite soil samples to 
determine maximum dry density, direct shear, grain size analysis and R-value.  

 Geotechnical Report: Preparation of this geotechnical report which addresses the general 
geotechnical conditions of the site, and presents conclusions and recommendations with 
respect to the construction of the proposed street improvements.  
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1.3 Field Exploration 

Our field exploration consisted of the excavation of 9 test pit excavations in accessible 
areas within the site. Prior to excavation, we located and marked test pit locations for 
coordination with Underground Service Alert (USA). Our field exploration was 
performed on April 20, 2010.  Approximate locations of the test pits are shown on Figure 
2.   
 
The exploratory test pits for the extension of Date Street were excavated utilizing a 
rubber tired backhoe. The test pits were logged by a geologist from our firm. Logs of all 
test pits are included in Appendix A. During excavation, bulk and relatively undisturbed 
samples were obtained from the test pits for laboratory testing and evaluation. Our field 
evaluation for MHSR widening project (CIP 8079) included visual evaluation of existing 
pavement and a test pit excavation/hand auger along the existing slope north of the 
intersection of Calle Del Lago and MHSR. 

1.4 Laboratory Testing 

Laboratory tests were performed on representative samples to provide a basis for 
development of geotechnical design parameters. Selected samples were tested to 
determine the following parameters: insitu moisture and density, direct shear, maximum 
dry density and optimum moisture content, soluble sulfate content and expansion index. 
The results of our laboratory testing and summaries of the testing procedures are 
presented in Appendix B. 
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2.0 S U M M A R Y  O F  G E O T E C H N I C A L  F I N D I N G S  

A summary of our geotechnical/geologic findings from research of pertinent literature, site-specific 
field exploration, geotechnical laboratory testing and engineering analysis, is discussed in this 
section.  

2.1 Geologic Settings 

Murrieta is located within the Peninsular Ranges geomorphic province characterized by 
steep elongated ranges and valleys that trend northwesterly. More specifically, the 
subject site is located in the southwest portion of Perris Block and is located less 
approximately two miles east of a fault controlled, down dropped graben, known as the 
Elsinore Trough (Kennedy, 1977).  The Elsinore Trough is bounded on the northeast by 
the Wildomar Fault and on the southwest by the Willard Fault. The Murrieta Hot Springs 
Fault, a roughly east-west-trending transverse splay of the Elsinore Fault Zone, is within 
approximately 1,000 feet north of the site. These faults are all part of the Elsinore Fault 
Zone, which extends from the San Gabriel River Valley southeasterly to south of the 
United States-Mexican border.  

 
The Santa Ana Mountains lie along the western side of the Elsinore Fault Zone and the 
Perris Block is located along the eastern side of the fault zone.  The Perris Block is 
underlain by pre-Cretaceous metasedimentary and metavolcanic rocks and Cretaceous 
plutonic rocks of the Southern California batholith.  Tertiary sediments, volcanics and 
Quaternary sediments flank the mountain ranges.  The Tertiary and Quaternary rocks are 
generally comprised of non-marine sediments consisting of sandstones, mudstones, 
conglomerates, and locally volcanic units. Alluviual deposits fill in the lower valley and 
drainage areas. 

2.2 Site Geologic Units 

Our field explorations, observations, and a review of the pertinent literature (References) 
indicate that earth materials within the site consist of several surficial units including fill 
soils, alluvium, and bedrock units locally known as Pauba formation and/or Wildomar 
Sandstone. The site specific geology is depicted on the Figure 3A (Date Street). Detailed 
descriptions of the earth materials encountered in each excavation are provided in 
Appendix B.  A general description of each unit is provided below: 
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 Artificial Fill (not mapped): Artificial fill materials should be expected within the 
existing streets and generally consist of existing pavement and associated subgrade 
soils, retaining wall backfill and fill slopes, especially along portions of MHSR.  

 Alluvium (Qal): Alluvial soils should be expected in localized areas along portions 
of MHSR where widening may require fill to meet design grades (~Sta. 62+00 to 
66+00 - Southside). Also, as depicted on Figure 3A, localized alluvium ranging in 
depth up to 5.5 feet was encountered along the extension of Date Street (TP-5 & TP-
6). Sampled alluvium from this area consisted generally of moist silty fine to coarse 
sand (SM) and expected to generally possess very low expansion (EI<21) due to its 
granular nature. Loose alluvium should generally be removed and recompacted prior 
to placing additional fills and/or structural improvements. 

 Pauba Formation (Qps): Where encountered, the Pauba Formation generally 
consists of yellow- to red-brown, damp to moist, dense, silty sand (SM) with 
localized relatively clean (cohesionless) friable sand (SP) and clayey sand (SC). 
These materials are expected to possess low expanion potential and generally suitable 
for support of additional fills and/or structural improvements. 

 Sandstone and Conglomerate of Wildomar area (map symbol QTws) ): Although 
not encountered in our exploratory test pits, this formation consists primarily of 
friable, pale yellowish-green, medium grained, caliche-rich sandstone and located 
primarily along the alinemenet of MHSR based on published geologic maps and our 
in-house data. 

2.3 Rippability / Excavation Characteristics 

Where encountered, the onsite material (Pauba formation) was excavated without great 
difficulty utilizing a conventional rubber-tired backhoe. As such, rippability of the 
material is expected to be readily accomplished with standard heavy earthmoving 
equipment in good condition. Some localized cemented sandstone may be encountered, 
but should be limited in extent and generally rippable.  

2.4 Surface and Groundwater 

No surface water or groundwater was observed at the time of our field exploration. 
Groundwater seepage may be encountered locally or fluctuate seasonally within the 
proposed alignment, but is not anticipated to be a major constraint during construction of 
the proposed improvements. Perched water may develop in areas of soils with low 
permeabilities, possibly resulting in saturated fills or seepage from adjacent sites or 
slopes. 
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2.5 Faulting and Seismicity 

The subject site, like the rest of Southern California, is located within a seismically active 
region as a result of being located near the active margin between the North American 
and Pacific tectonic plates. The principal source of seismic activity on this site is 
movement along the northwest-trending regional fault systems such as the San Andreas 
and San Jacinto.  Based on our review of published geologic map (Hart, 1999, CGS, 
1995), the subject site is not included within an Earthquake Fault Zone as created by the 
Alquist-Priolo Earthquake Fault Zoning Act. 
 
The seismic coefficients based on the 2007 California Building Code (CBC) are 
calculated utilizing a software program, published by the United States Geological 
Survey (USGS), which follows the procedures, included in American Society of Civil 
Engineers (ASCE) Publication ASCE 7-05 and Chapter 16 of 2007 CBC.  

Table 1.  2007 CBC Site-Specific Seismic Coefficients  

CBC Categorization/Coefficient Acceleration 
Value (g) 

Site Latitude (33.5540 N)  ~Intersection of Date Street and 
Murrieta Hot Springs Road Site Longitude (-117. 1460 W)  

Site Class Definition (Table 1613.5.2) – D  

Mapped Spectral Response Acceleration at 0.2s Period, Ss (Fig. 1613.5(3)) 1.6 
Mapped Spectral Response Acceleration at 1s Period, S1 (Fig. 1613.5(4)) 0.6 

Short Period Site Coefficient at 0.2s Period, Fa (Table 1613.5.3(1)) 1.0 

Long Period Site Coefficient at 1s Period, Fv (Table 1613.5.3(2)) 1.5 

Adjusted Spectral Response Acceleration at 0.2s Period, SMS (Eq. 16-37) 1.6 
Adjusted Spectral Response Acceleration at 1s Period, SM1 (Eq. 16-38) 0.9 

Design Spectral Response Acceleration at 0.2s Period, SDS (Eq. 16-39) 1.0 
Design Spectral Response Acceleration at 1s Period, SD1 (Eq. 16-40) 0.6 

* g- Gravity acceleration 

2.6 Secondary Seismic Hazards 

Due to the nature of the site geologic conditions (dense Pauba), the potential for 
secondary seismic hazards that are generally associated with severe ground shaking 
during an earthquake such as surface ground rupture, liquefaction, lateral spreading, rock 
fall, and flooding are considered very low for this site.   
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2.7 Existing Pavement Surface Conditions  

In general, the overall pavement surface along this portion of MHSR appears to be in a 
relatively poor to fair condition with a distinct change at approximately Station 77+00 to 
Winchester Road intersection. The existing asphalt concrete (AC) in this section (Sta. 
77+00 to 99+00) is in a relatively good condition except for localized distressed areas 
within the eastbound right lane which appears to have been a most recent widening of the 
old MHSR. Our field observations of the pavement surface conditions from Winchester 
Road to Via Princessa are summarized below. Photos of the existing pavement at various 
locations are included in Appendix B.   
 
MHSR (Sta. ~57+00 to 77+00):  
The existing pavement surface along this section (Photos 1 through 5) is generally in a 
“poor to fair condition” and can be further characterized by the following:  

- High-severity alligator cracking in localized areas (1/8” to 2” wide cracks). 

- Small size potholes and loss of aggregates. 

- Localized subgrade failure and patching. 

MHSR (Sta. ~77+00 to 99+00):  
The existing pavement surface (Photos 5 through 7) appears to be in a relatively “good 
condition” and can be further characterized by the following: 

- Localized alligator cracking in eastbound right lane (1/8” to 1” wide cracks). 

- Minor raveling and loss of aggregates (eastbound right lane). 

- Low-severity thermal cracking 
 

Based on the observed conditions, an AC overlay combined with minimal cold milling 
may be applied for the entire street section if required for structural adequacy. However, 
proper treatment of existing cracks and localized areas of removal and replacement may 
be necessary to retard reflective cracking and ensure adequate structural integrity.  
Methods of pavement rehabilitation for this street were beyond the scope of this study 
and would required additional field and laboratory testing.   
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3.0 C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S  

3.1 General 

The proposed improvements appear feasible from a geotechnical viewpoint provided that 
the following recommendations are incorporated into the design and construction phases 
of development. The following geotechnical recommendations for design and 
construction are based on the limited subsurface soil conditions encountered during this 
evaluation. A review of the final grading and improvement plans should be made by 
Leighton before they are put out to bid or submitted for final approval.  

3.2 Earthwork Considerations 

Earthwork associated with the proposed improvements should be performed in 
accordance with applicable City Standards, “Standard Specifications for Public Works 
Construction” (Green Book, latest edition) and the recommendations included in the text 
of this report. The General Earthwork and Grading Specifications in Appendix D are 
general grading specifications provided for typical grading projects and some of the 
recommendations may not be strictly applicable to this project. In case of conflict, the 
specific recommendations contained in the text of this report supersede those included in 
Appendix D. Earthwork for the proposed improvements are generally associated with the 
extension of Date Street. 

3.2.1 General:  Excavation should be performed in accordance with the project plans, 
specifications, and all applicable OSHA requirements. The contractor should be 
responsible for providing the "competent person" required by OSHA standards. 
Contractors should be advised that sandy soils (such as onsite alluvium and Pauba) could 
make excavations particularly unsafe, even if all safety precautions are taken. 

3.2.2 Pavement Subgrade / Date Street:  The subgrade materials for the proposed 
extension of Date Street are expected to consist of dense formational materials (Pauba) at 
the proposed design grades. However, we recommend that after excavation, the upper 12 
inches of subgrade be scarified, moisture conditioned, and compacted to at least 90 
percent relative compaction (per ASTM 1557). Depending on actual field conditions 
encountered during construction, localized over-excavation may be necessary to remove 
unsuitable materials, especially at connection grades with MHSR.  

3.2.3 MHSR Subgrade:  The subgrade materials for proposed improvements along 
MHSR (i.e. sidewalks, medians, etc.) should require at least scarification and 
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recompaction of the upper 12 inches and further evaluation of the geotechnical consultant 
during construction. Any widening areas in MHSR should require at least removal and 
recompaction of the upper 2 feet of existing soils or minimum of 2 feet below subgrade 
elevation in cut areas.  Further field evaluation of the geotechnical consultant during 
construction should be implemented. The lateral extent of removal should be equivalent 
to that vertically removed.   

3.2.4 Backfill:  The onsite soils are generally suitable as backfill materials provided 
they are free of rocks over 3 inches in diameter and free of organic matter.  Trench 
backfill should be compacted in uniform lifts by mechanical means to at least 90 percent 
relative compaction or as required per District standard specifications. 

3.2.5 Shrinkage:  Due to the proposed deep cuts for Date Streets, this project is 
expected to generate excess materials at the completion of grading. Based on the results 
of laboratory testing and our experience with similar materials, the following values are 
provided as guidelines: 

 Topsoil, Alluvium/Colluvium: 10 to 15 percent shrinkage 
 Undocumented-reusable Fill: 5 to 10 percent shrinkage 
 Pauba Formation:   5 percent bulking to 5 percent shrinkage 

3.3 Slope Stability 

3.3.1 Analysis:  Our review of the project plan indicates that cut slopes at inclinations of 
2:1 (horizontal to vertical) or flatter with an approximate maximum height of 60 feet are 
proposed for Date Street.  This slope was analyzed using a computer program called 
GSTABL7 with STEDwin, Version 2.0 (Gregory, 2004). The program uses the Modified 
Bishop and the Simplified Janbu method of slices for calculating the factor of safety 
against failure. Our cross-sectional model was generally analyzed based on circular type 
failure for the maximum anticipated height of 60 feet.  The results of our analyses 
indicate that the proposed cut slope is considered grossly stable under both static and 
seismic loading. However, if surficial soils are allowed to become saturated without 
proper erosion control, surficial sloughing, erosion and instability should be expected. 
The strength parameters assumed in our analyses are based on our laboratory test results 
and our experience with similar units.  The results of our analyses are included in 
Appendix C.  

3.3.2 Slope Maintenance and Erosion Control: Since the onsite soils have a high 
susceptibility to erosion (Photo #9), vegetation selection and slope surface preparation 

   

   

  



Date Street Improvements, Murrieta, California 602804-001 
Geotechnical Exploration May 12, 2010 
 

-9- 

are imperative to properly performing slopes. It is recommended that the exposed natural 
soils at cut slope face be at least be scarified in two directions and compacted to a 
minimum of 90 percent relative compaction. Immediately after, these slopes should be 
properly protected against erosion/drying by applying approved erosion control 
measures. Alternatively, replacement fill may be implemented by over-cutting into the 
slopes so that at least the outer 15 feet of cut slopes consist of compacted fill as depicted 
in Appendix D.  Fill slopes are normally overbuilt and trimmed back to expose the 
properly compacted slope face or periodically back-rolled with increasing height of the 
fill slope with a weighted sheeps-foot compactor and track-walked with a tracked dozer 
or other equivalent proven methods. All graded slopes should then be landscaped with 
drought-tolerant, slope stabilizing vegetation as soon as possible to minimize the 
potential for erosion and slumping.  Moisture in the slope face should be maintained 
relatively constant (i.e., prolonged drying and wetting of the slope faces should be 
avoided).  Burrowing activity by rodents and other vermin should be controlled at all 
times. In addition, drainage should be directed away from the tops of slopes.   

3.4 Utility Trench 

Utility trenches should be backfilled with compacted fill in accordance with Sections 
306-1.2 and 306-1.3 of the Standard Specifications for Public Works Construction, 
(“Greenbook”), 2009 Edition.  Fill material above the pipe zone should be placed in lifts 
not exceeding 8 inches in uncompacted thickness and should be compacted to at least 90 
percent relative compaction (ASTM D 1557) by mechanical means only.  Site soils may 
generally be suitable as trench backfill provided these soils are screened of rocks over 1½ 
inches in diameter and organic matter.  If imported sand is used as backfill, the upper 3 
feet in building and pavement areas should be compacted to 95 percent.  The upper 6 
inches of backfill in all pavement areas should be compacted to at least 95 percent 
relative compaction. 

 
Where granular backfill is used in utility trenches adjacent moisture sensitive subgrades 
and foundation soils, we recommend that a cut-off “plug” of impermeable material be 
placed in these trenches at the perimeter of buildings, and at pavement edges adjacent to 
irrigated landscaped areas.  A “plug” can consist of a 5-foot long section of clayey soils 
with more than 35-percent passing the No. 200 sieve, or a Controlled Low Strength 
Material (CLSM) consisting of one sack of Portland-cement plus one sack of bentonite 
per cubic-yard of sand.  CLSM should generally conform to Section 201-6 of the 
Standard Specifications for Public Works Construction, (“Greenbook”), 2009 Edition.  
This is intended to reduce the likelihood of water permeating trenches from landscaped 
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areas, then seeping along permeable trench backfill into the building and pavement 
subgrades, resulting in wetting of moisture sensitive subgrade earth materials under 
buildings and pavements. 

 
Excavation of utility trenches should be performed in accordance with the project plans, 
specifications and the California Construction Safety Orders (2009 Edition or more 
current).  The contractor should be responsible for providing a "competent person" as 
defined in Article 6 of the California Construction Safety Orders.  Contractors should be 
advised that sandy soils (such as fills generated from the onsite alluvium) could make 
excavations particularly unsafe if all safety precautions are not properly implemented.  In 
addition, excavations at or near the toe of slopes and/or parallel to slopes may be highly 
unstable due to the increased driving force and load on the trench wall.  Spoil piles from 
the excavation(s) and construction equipment should be kept away from the sides of the 
trenches.  Leighton does not consult in the area of safety engineering. 

3.5 Bearing Capacity and Passive Resistance  

A net allowable bearing capacity of 2,500 psf, or a modulus of subgrade reaction of 150 
pci may be used for design of retaining wall footings or any appurtenant structures 
founded into compacted fill or dense Pauba. A minimum base width of 18 inches for 
continuous footings and a minimum bearing area of 3 square feet (1.75 ft by 1.75 ft) for 
pad foundations should be used. Additionally, an increase of one-third may be applied 
when considering short-term live loads (e.g. seismic and wind). An net allowable passive 
pressure based on an equivalent fluid pressure of 250 pounds-per-cubic-foot (pcf), not to 
exceed 2,500 pounds per square foot (psf) can be used. A coefficient of friction between 
soil and concrete of 0.35 may be used with dead load forces.  When combining passive 
pressure and frictional resistance, the total pressure should be reduced by fifty percent. 
Alternatively, either the base or passive resistance should be used in the design. Based on 
known conditions, total settlement is expected to be less than ½ inch with ¼ inch 
differential settlement across a lateral distance of 30 feet. 

3.6 Asphalt Paving 

Pavement construction associated with the proposed street improvements should conform 
to latest version of Caltrans Standard Specifications or the Standard Specifications for 
Public Works Construction (Green Book), and applicable City Standards. Our laboratory 
test results on representative samples of the onsite soils materials indicate R-values 
ranging from 26 to 49 for the anticipated pavement subgrade (see Appendix B). 
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Based on the design procedures outlined in the current Caltrans Highway Design Manual, 
and a conservative R-value of 26, the recommended flexible pavement sections are 
provided in Table 2 below for assumed Traffic Indices (TIs) ranging from 7.5 to 9.0.  

Table 2.  Preliminary Pavement Sections  

Traffic Index Asphalt Concrete 
(AC) Thickness (in) 

Class 2 Aggregate Base 
(AB) Thickness (in) 

7.5 to 8.0 5.0 11.5 
8.5 to 9.0  5.0 14.5 

 
Representative samples of the actual subgrade materials for R-value testing during 
subgrade preparation or prior to pavement construction should be performed and 
appropriate Traffic Index (TI) data should be selected or verified by the project civil 
engineer or traffic engineering consultant prior to finalizing the pavement section design. 
Based on our field exploration, the existing pavement for a portion of Date Street consists 
of 5 to 6 inches of AC over approximately 6 to 7 inches of AB.   
 
Prior to placing aggregate base or asphalt, the subgrade soils should be evaluated and 
approved by the geotechnical consultant. The Aggregate Base (AB) and at least the upper 
8 inches of subgrade in pavement areas should be compacted to a minimum of 95 percent 
relative compaction.   

3.7 Soil Sulfate Evaluation 

Table below summarizes current standards for concrete exposed to sulfate-containing 
solutions. 

Table 3.  Sulfate Concentration and Sulfate Exposure 

Sulfate In Water 
(parts-per-million) 

Water-Soluble Sulfate (SO4) 
 in soil (percentage by weight) Sulfate Exposure 

0-150 0.00 - 0.10 Negligible 

150-1,500 0.10 - 0.20 Moderate (Seawater) 

1,500-10,000 0.20 - 2.00 Severe 

>10,000 Over 2.00 Very Severe 

 
The results indicate that the water soluble sulfate is less than 0.2 percent by weight, 
which is considered moderate as per Table above.   
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3.8 Retaining Walls 

As indicated in Section 1.1, retaining walls up to a maximum height of 15 feet are 
anticipated along both sides of MHSR for any proposed future widening. Retaining walls 
backfilled with low-expansive soils (EI<51) should be designed using the following 
equivalent fluid pressures: 

Table 4.  Retaining Wall Design Earth Pressures (Static, Drained) 

Equivalent Fluid Density (pcf) Loading 
Conditions Level Backfill 2:1 Backfill 

Active 35 50 
At-Rest 50 85 
Passive* 300 150 (2:1, sloping down) 

* This assumes level condition in front of the wall will remain for the duration of the 
project, not to exceed 3,500 psf at depth.  If sloping down (2:1) grades exist in front 
of walls, then they should be designed using passive values reduced to ½ of level 
backfill passive resistance values. 

 
Retaining wall earth pressures are a function of the amount of wall yielding horizontally 
under load.  If the wall can yield enough to mobilize full shear strength of backfill soils, 
then the wall can be designed for "active" pressure.  If the wall cannot yield under the 
applied load, the shear strength of the soil cannot be mobilized and the earth pressure will 
be higher.  Such walls should be designed for "at rest" conditions.  If a structure moves 
toward the soils, the resulting resistance developed by the soil is the "passive" resistance.  

 
Total depth of retained earth for design of cantilever walls should be measured as the 
vertical distance below the ground surface measured at the wall face for stem design, or 
measured at the heel of the footing for overturning and sliding calculations.  Should a 
sloping backfill other than a 2:1 (horizontal:vertical) be constructed above the wall (or a 
backfill is loaded by an adjacent surcharge load), the equivalent fluid weight values 
provided above should be re-evaluated on an individual case basis by us.  Non-standard 
wall designs should also be reviewed by us prior to construction to check that the proper 
soil parameters have been incorporated into the wall design. 

 
For retaining walls less-than (<) 12 feet in height, incremental seismic loads need not be 
considered per the 2007 CBC. However, for wall more than 12 feet in height, an 
incremental seismic load should be used for design. Utilizing the Mononobe-Okabe method 
of analysis and incorporating an estimated PGA of 0.4g based on Sds/2.5 (2007 CBC), the 
seismic resultant of lateral pressure for a wall with level backfill should be 14H2 lbs, where 
H is the retained height in feet. These equivalent fluid pressures (triangular pressure 
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distribution) should be applied as inverted triangles with the maximum lateral earth 
pressure at the top and zero pressure at the bottom. Therefore, the resultant of this pressure, 
as force per horizontal-foot of wall, may be assumed to be acting at 2/3 the wall height 
measured up from the bottom of the wall. These pressures are in addition to the static earth 
pressure presented above. Higher magnitude of the seismic resultant/lateral earth pressures 
should be incorporated if sloped backfill is constructed. 

 
The subgrade materials for the proposed retaining walls should consist of compacted fill or 
dense formational materials. In cut areas (>2feet), we recommend at the least the upper 8 
inches of subgrade be scarified and compacted to at least 90 percent relative compaction 
(per ASTM 1557). In fill areas (or cut < 2feet), we recommend at the least the 2 feet of 
subgrade be removed  and compacted to at least 90 percent relative compaction. Depending 
on actual field conditions encountered during construction, localized over-excavation may 
be necessary to remove unsuitable materials, especially for retaining walls greater than 10 
feet in height. 

 
All retaining walls should be provided with appropriate drainage. The outlet pipe should 
be sloped to drain to a suitable outlet. Typical wall drainage design is illustrated in 
Appendix D, Retaining Wall Backfill and Subdrain Detail.  Wall backfill should be low 
expansive soils (EI ≤ 51) compacted by mechanical methods to a minimum of 90 percent 
relative compaction (ASTM D 1557).  Clayey/expansive site soils should not be used as 
wall backfill. Walls should not be backfilled until wall concrete attains the 28-day 
compressive strength and/or as determined by the Structural Engineer that the wall is 
structurally capable of supporting backfill. Lightweight compaction equipment should be 
used, unless other wise approved by the Structural Engineer. 

3.9 Additional Geotechnical Services 

This report was based in part on data obtained from a limited number of observations, 
site visits, soil excavations, samples and tests. Such information is, by necessity, 
incomplete. The nature of many roadway alignments is such that differing soil or 
geologic conditions can be present within relatively small distances between test pits and 
under varying climatic conditions. Changes in subsurface conditions can and do occur 
over time. Therefore, our findings, conclusions and recommendations presented in this 
report are only valid if Leighton has the opportunity to observe subsurface conditions 
during construction, to confirm that our preliminary data are representative for the 
alignment. Geotechnical observation and testing should be provided by Leighton during 
grading construction and when any unusual conditions are encountered. 
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PAUBA FORMATION (Qps).

SILTY SANDSTONE, light yellow brown, dense to medium dense, moist,
predominantly fine to medium with abundant silt and trace coarse sand.

SAND, very light yellow brown, very dense to hard, dry to slightly moist,
coarse sand with trace silt, very friable.

Dense, moist.

Total Depth 4' 9", No Groundwater Encountered, Backfilled.
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GEOTECHNICAL TEST PIT LOG  TP-1
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Horizontal contacts slightly gradational.

* * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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PAUBA FORMATION (Qps).
SANDSTONE, light yellow brown, dense, moist, coarse sand, moderately

friable, some roots.
Yellow brown, dense, moist, medium to coarse sand with silt and clay -

blocky.

Total Depth 3', No Groundwater Encountered, Backfilled.

Generally horizontal contact - not sharp, slight gradational.
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Date Excavated

See Figure 2

LAB

SM

6" AC over.
6" Base.
PAUBA FORMATION (Qps).
SANDSTONE, red brown, medium dense, moist, fine to coarse sand with

abundant silt and trace clay, slightly blocky.

Total Depth 2' 4", No Groundwater Encountered, Backfilled.
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* * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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24-inchCut-N-Core

Date Excavated

See Figure 2

LAB

SM

5" AC over.
7" base.
PAUBA FORMATION (Qps).
SILTY SAND, red brown, dense, moist, fine to coarse sand with abundant

silt, trace clay, blocky.

Total Depth 2' 8", No Groundwater Encountered, Backfilled.
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* * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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24-inchCut-N-Core
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QUATERNARY ALLUVIUM (Qal).
SILTY SAND, dark brown, medium dense, moist, slightly porous, dry in

the upper 1'.

PAUBA FORMATION (Qps).
SILTY SAND, red brown, dense, moist, coarse sand.

Total Depth 5', No Groundwater Encountered, Backfilled.
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Total Depth 16', No Groundwater Encountered, Backfilled.

SM
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QUATERNARY ALLUVIUM (Qal).

SILTY SAND, dark brown, loose to medium dense, moist, dry in upper 1'.

Coarse sand increases.

PAUBA FORMATION (Qps).
SILTY SAND, yellow brown, dense to medium dense, damp to moist,

coarse, trace clay, trace carbonate, blocky, weathered in upper 1'.
@ 7': dense.

4-20-10

SAND with some silt, very light yellow gray, dense, damp, coarse, friable.
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GEOTECHNICAL TEST PIT LOG  TP-6
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@11': SILTY SAND, light yellow brown, dense, damp, becomes less
cemented to more coarse, slightly friable.

* * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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Cut-N-Core

Date Excavated
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See Figure 2
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SM

QUATERNARY COLLUVIUM (Qcol).
SILTY SAND, dark brown, loose to medium dense, damp to moist.
PAUBA FORMATION (Qps).
SILTY SAND, light yellow brown, dense to medium dense, moist, coarse,

trace roots.
@3': SILTY SAND with clay, yellow brown, medium dense, moist, blocky,

trace roots.

Total Depth 5', No Groundwater Encountered, Backfilled.

Relatively horizontal, slightly gradational contact.
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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See Figure 2
Backhoe

Date Street Extension
602804001

Bucket Size

SM/SC

PAUBA FORMATION (Qps).
SILTY SAND with clay, red brown, dense, damp, corse, blocky, fine roots

to 2', tract roots below, becomes more coarse less silty.

Total Depth 5', No Groundwater Encountered, Backfilled.

GEOTECHNICAL TEST PIT LOG  TP-8

M
oi

st
ur

e
C

on
te

nt
, %

So
il 

C
la

ss
.

Excavation Method

4-20-10
LAB

A
tti

tu
de

s

Fe
et

Sa
m

pl
e 

N
o.

24-inchCut-N-Core

Date Excavated

(U
.S

.C
.S

.)

Ground Elevation

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

Project
Equipment Comp.

Lo
g

D
ep

th

Ty
pe

 o
f T

es
ts

Page  1  of  1

This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH

Fe
et

MHSR - Sta ~ 74+00 (south slope)
Hand Auger

Date Street Extension
Bucket Size

SC

ARTIFICIAL FILL (Af).
Clayey SAND, brown, loose, very moist, trace roots.

Total Depth 3.5', No Groundwater Encountered, Backfilled.
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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* * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

Excavation Method

SOIL DESCRIPTION

pc
f

Logged By

Project No.

Sampled By

S

G
ra

ph
ic

0

5

10

15

20

25

30

D
ry

 D
en

si
ty

N

Location LAB
~1214'

El
ev

at
io

n



Site Photographs  May 12, 2010 
 Date Street & MHSR  602804-001 
 
 
PHOTO NO. 1: 
MHSR / Sta. ~ 59+00 (northwest) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PHOTO NO. 2: 
MHSR / Sta. ~ 59+00 



Site Photographs  May 12, 2010 
 Date Street & MHSR  602804-001 
 
 
PHOTO NO. 3: 
MHSR / Sta. ~ 67+00 (west direction) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PHOTO NO. 4: 
MHSR / Sta. ~ 72+00 (east direction) 



Site Photographs  May 12, 2010 
 Date Street & MHSR  602804-001 
 
 
 
PHOTO NO. 5: 
MHSR / Sta. ~ 77+00 (east direction) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PHOTO NO. 6: 
MHSR / Sta. ~ 83+50 (east) 



Site Photographs  May 12, 2010 
 Date Street & MHSR  602804-001 
 
 
PHOTO NO. 7: 
MHSR / Sta. ~ 93+00 (east) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PHOTO NO. 8 
MHSR / Sta. ~ 96+00 (east) 



Site Photographs  May 12, 2010 
 Date Street & MHSR  602804-001 
 
 
PHOTO NO. 9: 
Date Street (west) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
PHOTO NO. 10 
Date Street (east) 

 



Date Street Improvements, Murrieta, California 602804-001 
Geotechnical Exploration May 12, 2010 
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Geotechnical Laboratory Testing Results 
 
 
 

 



MODIFIED PROCTOR COMPACTION TEST 
ASTM D 1557 

Project Name: DATE ST. EXTENSION Tested By : JRH Date: 4/23/10 

Project No.: 602804-001 Input By : JMB Date: 4-26-10 

Location : TP-1 Depth (ft.) 1-3.0 

Sample No. : B- 1 

Soil Identification: SILTY SAND (SM), fine to coarse grain, pale brown. 

Preparation Method: Moist Mechanical Ram 

Dry Manual Ram 
Mold Volume (ft3) 1 Ram We~Qht = 10 Ib,; Dorop = I 8  in. 

Maximum Dry Density (pcf) 1 Optimum Moisture Content (o/o)- 

PROCEDURE USED 140.0 . . . 

[XI Procedure A 
Soil Passing No. 4 (4.75 mm) Sieve 
Mold : 4 in. (101.6 mm) diameter 135,0 
Layers : 5 (Five) 
Blows per layer : 25 (twenty-five) 
May be used if +#4 is 20% or less 

Procedure B 130.0 
Soil Passing 318 in. (9.5 mm) Sieve G Mold : 4 in. (101.6 mm) diameter a 
Layers : 5 (Five) V 

% 
Blows per layer : 25 (twenty-five) z 
Use if +#4 is >20% and +3/8 in. is 125.0 

20% or less 0 
n 

Procedure C P 
n 

Soil Passing 314 in. (19.0 mm) Sieve 120.0 
Mold : 6 in. (152.4 mm) diameter 
Layers : 5 (Five) 
Blows per layer : 56 (fifty-six) 
Use if +3/8 in. is >20% and +3h in. 

is <30% 11 5.0 

Particle-Size Distribution: 

Atterbe Limits: * 

SP. GR. = 2.70 

5.0 10.0 15.0 20.0 

Moisture Content (%) 



PARTICLE-SIZE ASALYSIS of SOILS 
ASTYI D 422 

Project Name: DATE ST. EXTENSION Tested By: JAP Date: 04/23/10 

Project No.: 602804-001 Checked By: JMB Date: 04/26/10 

Boring No.: TP-1 Depth (ft.): 1-3.0 

Sample IVo.: B-I  

Visual Sample Description: SILTY SAND (SM), fine to coarse grain, pale brown. 

After Wet Sieve 

Container No.: 

Wt. of Air Dry Soil+Cont.(gm.) 

Wt. of Container (gm.) 

Dry Wt. of Soil (gm.) 

Container No. 

Wt. of Dry Soil + Container (gm.) 

Wt. of Container (W.) 

301.3 

GRAVEL: 0 % Liquid Limit: 

SAND: 62 % Plastic Limit 

FINES: % Plasticity Index: ** 

GRP. SYMBOL: Cu = D60lD10 = NIA 

Cc = (D30)2/(D60*D1 0) = NIA 

Remarks: ** 

Rev. 08-04 

RBT 

1058.2 

578.9 

479.3 

Moisture Content of Total Air - Dry Soil 

Wt. of Air-Dry So11 + Cont. (gm.) 

Wt. of Dry Soil + Cont. (gm.) 

Wt. of Container IVo. RBT (gm.) 

Moisture Content (%) 

1058.2 

1058.2 

578.9 

0.0 



For classification of fine- 

50 . grained soils and fine-grained - - fraction of coarse-grained soils 

" 4 0 -  
k! 
v 
' 3 0 -  
0 
U .- g 2 0 -  - 
P 

MH or OH 
10;- 

o d  8 

0 10 20 30 40 50 60 70 80 90 100 
Liquid Limit (LL) 

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER 
3.0" 1 112" 314" 318" #4 #8 #I6 #30 #50 #I00 #200 

10.000 1 .ooo 0.100 
PAR'TICLE - SIZE (mm) 

FINES 
SILT I CLAY 

GRAVEL 

Project No.: 602804-001 

SAND 

COARSE FINE 

Soil Type GR:SA:FI LL,PL,PI 

SM o : 62 : 38 ** . ** D II* . 
. n .  

FINE CRSE 

Depth (ft.): 

1-3.0 

Boring No.: 

TP-1 

Visual Sample Description: 
SILTY SAND (SM), fine to coarse grain, pale 
brown. 

teig hton 

MEDIUM 

Sample No.: 

B-I 

DATE ST. EXrENSION 

.PARTICLE - SIZE CURVE 
ASTM D 422 

Sieve; TP-i, 8 1  Rev. 0844 



6.00 

5.00 

2 4.00 
V 

m 
m 6 3.00 
I 
m 
2 2.00 cn 

1 .oo 

0.00 
0 0.1 0.2 0.3 

Horizontal Deformation (in.) 

8.0 

7.0 

6.0 

C y 5.0 - L 

U) U) 

2 4.0 
w 
k 
2 3.0 w 

2.0 

1 .o 

0.0 . 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 
Normal Stress (ks9 

D I R E C T  S H E A R  T E S T  R E S U L T S  
Consolidated Undrained 

Date Street Extension 

IVormal Stress (kiplft2) 2.000 4.000 8.000 
Peak Shear Stress (kiplftz) 1.144 H 2.678 A 4.914 
Shear Stress @ End of Test (ksf) 0 0.997 2.537 A 4.914 
Deformation Rate (in./min.) 0.0500 0.0500 0.0500 

Initial Sample Height (in.) 1.000 1.000 f .000 
Diameter (in.) 2.415 2.415 2.415 
Initial Moisture Content (%) 6.96 6.96 6.96 
Dry Density (pd) 100.0 106.1 106.4 
Saturation (Oh) 27.4 31.9 32.2 
Soil Height Before Shearing (in.) 0.9511 0.9509 0.9245 
Final Moisture Content (O/O) 21.3 19.5 17.2 

Direct Shear TP-I, R-1 @ 2.5 





Leig hton 
Soluble Sulfates 
(Hach Sulfate Test Kit) 

Project Name: DATE ST. EXTENSION ..................................................... 
Project Number: 602804-001 .-------------------------- 
Date: 412311 0 -------------- 
Technician: JRH -------------. 

Sample Identification 

Boring No.: TP-5 .------------- 
Sample No: B-I -------------- 
D e ~ t h  fft.): 2-4.0 

D~lution Reading (PPM) % Sulfates 
Water Fraction Tube Reading 

3 :I 3 65 0.0195 
= 195 





Date Street Improvements, Murrieta, California 602804-001 
Geotechnical Exploration May 12, 2010 
 

 

APPENDIX C 

Slope Stability Analysis 



Date Street Extension - Murrieta Slope Stability - Seismic 
p:\leighton consulting\602500-602999\602804.001 sb&o date st geo explr\analyses\date'seisrni~.pl2 Run By: ss 5/4/2010 03:42PM 

- 

c 1.072 
d 1.086 

Safety Factors Are Calculated By The ~odi f ied  Bishop Method 



Date Street Extension - Murrieta Slope Stability - Static 
p:\leighton consulting\602500-602999\602804.001 sb&o date st geo explr\analyses\date'stati~.pl2 Run By: ss 5/4/2010 03:37PM 

I I 
-- --- . . .. -- 

I 

Total Saturated Cohesion Friction Piez. 
Unit Wt. Unit Wt. Intercept Angle Surface 

b 1.501 No. (pcf) (pcf) (psf) (deg) No. 
114.0 125.0 25.0 32.0 0 

d 1.542 
e 1.571 
f 1 575 
g 1.578 

i 1.595 ~ 

GSTABL7 v.2 FSmin=1.494 
Safety Factors Are Calculated By The Modified Bishop Method 



*** GSTABL7 *** 
* *  GSTABL7 by Garry H. Gregory, P.E. * *  

**  Original Version 1.0, January 1996; Current Version 2.004, June 2003 ** 
(All Rights Reserved-Unauthorized Use Prohibited) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SLOPE STABILITY ANALYSIS SYSTEM 

Modified Bishop, Simplified Janbu, or GLE Method of Slices. 
(Includes Spencer & Morgenstern-Price Type Analysis) 
Including ~ier/Pile, Reinforcement, Soil Nail, Tieback, 
Nonlinear Undrained Shear Strength, Curved Phi Envelope, 
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water 
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Analysis Run Date: 5/4/2010 
Time of Run: 03 : 37PM 
Run By: ss 
Input Data Filename: ~:\Leighton Consulting\602500-602999\602804.001 SB&O DATE ST 

GEO ~x~~~\Analyses\date'static.in 
Output Filename: P:\Leighton Consulting\602500-602999\602804.001 SB&O DATE ST 

GEO ~~~~~\Analyses\date'static.OUT 
Unit System: English 
Plotted Output Filename: P:\Leighton Consulting\602500-602999\602804.001 SB&O DATE ST 

GEO ~~~~~\Analyses\date'static.PLT 
PROBLEM DESCRIPTION: Date Street Extension - Murrieta 

Slope Stability - Static 
BOUNDARY COORDINATES 
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5 Top Boundaries 
5, Total Boundaries 

Boundary X-Left Y-Left X-Right Y-Right SoilType 
No. (ft) (ft) (ft) (ft) Below Bnd 
1 0.00 40.00 40.00 40.00 1 
2 40.00 40.00 100.00 70.00 1 
3 100.00 70.00 106.00 70.00 1 
4 106.00 70.00 166.00 100.00 1 
5 166.00 100.00 206.00 96.00 1 

Default Y-Origin = O.OO(ft) 
Default X-Plus Value = O.OO(ft) 
Default Y-Plus Value = O.OO(ft) 
ISOTROPIC SOIL PARAMETERS 
1 Type (s) of Soil 
Soil Total Saturated Cohesion Friction Pore Pressure Piez. 
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface 
No. (pcf) (pcf (psf (deg) Param. (psf) NO. 
1 114.0 125.0 25.0 32.0 0.00 0.0 0 

A Critical Failure Surface Searching Method, Using A Random 
Technique For Generating Circular Surfaces, Has Been Specified. 
400 Trial Surfaces Have Been Generated. 
20 Surface(s) Initiate(s) From Each Of 20 Points Equally Spaced 

Along The Ground Surface Between X = 10.00 (ft) 
and X = 60.00(ft) 

Each Surface Terminates Between X = 160.00(ft) 
and X = 200.00(ft) 

Unless Further Limitations Were Imposed, The Minimum Elevation 
At Which A Surface Extends Is Y = 10.00(ft) 
5.00(ft) Line Segments Define Each Trial Failure Surface. 
Following Are Displayed The Ten Most Critical Of The Trial 

Failure Surfaces Evaluated. They Are 
Ordered - Most Critical First. 
* * Safety Factors Are Calculated By The Modified Bishop Method * * 
Total Number of Trial Surfaces Attempted = 400 
Number of Trial Surfaces With Valid FS = 400 
Statistical Data On All Valid FS Values: 

FS Max = 3 .I09 FS Min = 1.494 FS Ave = 2.287 
Standard Deviation = 0.442 Coefficient of Variation = 19.32 % 

Failure Surface Specified By 28 Coordinate Points 
Point X-Surf Y-Surf 
NO. (ft) (f t) 
1 52.105 46.053 
2 57.023 46.955 
3 61.923 47.951 
4 66.803 49.039 
5 71.662 50.219 
6 76.498 51.490 
7 81.308 52.853 
8 86.092 54.306 
9 90.848 55.850 
10 95.574 57.483 
11 100.268 59.205 
12 104.929 61.016 
13 109.554 62.914 
14 114.143 64.899 
15 118.694 66.971 
16 123.204 69.129 
17 127.673 71.371 
18 132.099 73.698 
19 136.480 76.107 
2 0 140.815 78.599 
2 1 145.102 81.173 
2 2 149.339 83.827 
2 3 153.526 86.560 
2 4 157.660 89.373 
25 161.740 92.263 
2 6 165.765 95.229 
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2  7 169.733 9 8 . 2 7 1  
2  8  171 .244  99 .476  

Circle Center At X = 6 .863  ; Y = 306.504 ; and ~adius = 264 .351  
Factor of Safety 

***  1 .494  * * *  
Individual data on the 30 slices 

Water Water Tie Tie Earthquake 
Force Force Force Force Force Surcharge 

Slice Width Weight Top Bot Norm Tan Hor Ver Load 
NO. (ft) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 
1 4 . 9  436.3 0 .0  0.0 0 .  0 .  0 . 0  0.0 0 .0  
2  4 . 9  1275.6  0 .0  0.0 0 .  0 .  0 . 0  0 .0  0 .0  
3  4 .9  2051.2 0 .0  0.0 0 .  0 .  0 . 0  0 . 0  0 .0  
4  4 . 9  2762.7  0.0 0 .0  0 .  0 .  0 .0  0 .0  0 .0  
5  4 . 8  3409.9  0 .0  0.0 0 .  0 .  0 . 0  0 . 0  0.0 
6  4 .8  3992.6  0.0 0.0 0 .  0 .  0 . 0  0 .0  0.0 
7  4 .8  4510.8  0 .0  0 .0  0 .  0 .  0 .0  0 .0  0 . 0  
8  4 . 8  4964.7 0.0 0 .0  0 .  0 .  0 .0  0 .0  0.0 
9  4 . 7  5354.7 0.0 0 . 0  0 .  0 .  0 . 0  0 .0  0.0 

1 0  4 .4  5347.7 0 .0  0 .0  0 .  0 .  0 . 0  0 .0  0 .0  
11 0.3 331 .4  0.0 0 . 0  0 .  0 .  0 . 0  0 .0  0 .0  
12  4 .7  5254.5 0 .0  0 .0  0. 0. 0 . 0  0 .0  0 .0  
13  1.1 1070.4 0 .0  0.0 0. 0. 0 . 0  0 .0  0 .0  
14  3 .6  3526.8  0.0 0 . 0  0. 0. 0 . 0  0 .0  0.0 
1 5  4 .6  4717.4 0.0 0 . 0  0 .  0. 0 . 0  0 .0  0.0 
1 6  4 .6  4810.9 0 .0  0 . 0  0 .  0 .  0 . 0  0 .0  0.0 
1 7  4 .5  4846.1  0 .0  0 . 0  0. 0 .  0 .0  0 .0  0.0 
1 8  4 .5  4824.3 0.0 0 . 0  0 .  0 .  0 . 0  0 .0  0 . 0  
1 9  4 . 4  4747 .1  0.0 0 . 0  0 .  0 .  0 .0 0 .0  0.0 
2  0  4.4 4616 .1  0.0 0 . 0  0 .  0 .  0 .0  0 .0  0.0 
2  1 4.3 4432.9  0 .0  0 . 0  0 .  0 .  0 .0  0 .0  0 .0  
22 4 . 3  4199.5 0.0 0 . 0  0 .  0 .  0 .0  0 .0  0 .0  
23 4 . 2  3917.9 0 .0  0 . 0  0 .  0 .  0 .0  0.0 0 .0  
24 4.2 3590.3  0.0 0 . 0  0 .  0 .  0 . 0  0 .0  0.0 
2  5  4 . 1  3218.8 0 .0  0 . 0  0 .  0 .  0 . 0  0.0 0.0 
2  6  4 . 1  2805.8 0 .0  0 . 0  0 .  0 .  0 . 0  0 .0  0.0 
2  7  4 .0  2353.9 0.0 0 . 0  0 .  0 .  0 . 0  0 .0  0.0 
2  8  0.2 123 .9  0.0 0 . 0  0 .  0. 0 .0 0 .0  0.0 
2  9  3 .7  1 2 6 5 . 1  0.0 0 .0  0 .  0. 0 . 0  0 .0  0.0 
3  0  1 . 5  116 .7  0.0 0 .0  0 .  0 .  0 .0  0 .0  0 .0  

Failure Surface Specified By 27  Coordinate Points 
Point X-Surf Y - Surf 
NO. (ft) (ft) 
1 54.737  47 .368  
2  59 .688  48 .066  
3  64 .621  48.882 
4  69.533 49 .815  
5  74.422 50 .864  
6  79.284 52 .030  
7  84.117 5 3 . 3 1 1  
8  88.918 54 .706  
9  93 .685  56 .216  

10  98 .415  57 .838  
11 103.104  59 .572  
1 2  1 0 7 . 7 5 1  61 .418  
13  112 .353  63 .374  
14  116 .907  65 .438  
15  121 .410  6 7 . 6 1 1  
1 6  125 .860  69 .890  
1 7  130 .255  72 .274  
18  134 .592  74 .762  
1 9  138 .869  77.353 
2  0  143 .082  80 .045  
2  1 147 .231  82 .836  
22 151 .312  85 .725  
23 155 .322  88 .710  
24 1 5 9 . 2 6 1  91 .790  
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2  5  163 .125  94.963 
2  6  166 .913  98 .227  
2  7  168.588 99 .741  

Circle Center At X = 27 .886  ; Y = 255.732 ; and Radius = 210.086 
Factor of Safety 

***  1 . 5 0 1  * * *  
Failure Surface Specified By 28 Coordinate Points 

Point X-Surf Y - Surf 
No. (ft) (ft) 
1 54.737 47 .368  
2  59.578 48 .618  
3  64.404 49 .926  
4  69.214 51 .292  
5  74.007 52 .715  
6  78.783 54.195 
7  83 .541  55.732 
8  88 .280  57 .327  
9  92.999 58 .978  

1 0  97.699 60.685 
11 102.377  62.449 
12  107 .035  64.269 
13  111 .670  66.144 
14  116 .282  68.074 
1 5  1 2 0 . 8 7 1  70.060 
1 6  125 .435  72 .101  
1 7  129 .975  74.196 
1 8  134 .489  76 .345  
1 9  138 .978  78 .549  
2  0  143 .439  80 .806  
2  1 147.874 83 .116  
22  152.280 85 .479  
2  3  156.658 87.895 
24 161.006 90.363 
2  5  165.325 92.883 
2  6  169.613 95.454 
2  7  173 .869  98.077 
2  8  175 .420  99.058 

Circle Center At X = -47 .069  ; Y = 451.788 ; and Radius = 417.037 
Factor of Safety 

***  1 . 5 2 5  *** 
~ailure Surface Specified By 28 Coordinate Points 

Point X-Surf Y-Surf 
No. (ft) (ft) 
1 52.105 46.053 



P:datelstatic.OUT Page 5 

2 5 162.400 92.953 
2 6 166.808 95.313 
2 7 171.199 97.705 
2 8 173.912 99.209 

Circle Center At X = -164.618 ; Y = 708.811 ; and Radius = 697.293 
Factor of Safety 

*** 1.542 ***  
Failure Surface Specified By 26 Coordinate Points 
Point X-Surf Y-Surf 
NO. (ft) ( ft ) 
1 60.000 50.000 
2 65.000 49.974 
3 69.997 50.138 
4 74.985 50.492 
5 79.955 51.035 
6 84.901 51.766 
7 89.816 52.684 
8 94.693 53.788 
9 99.524 55.076 
10 104.303 56.547 
11 109.023 58.198 
12 113.676 60.027 
13 118.257 62.031 
14 122.758 64.207 
15 127 .I74 66.553 
16 131.497 69.065 
17 135.722 71.739 
18 139.842 74.571 
19 143.852 77.558 
2 0 147.746 80.695 
2 1 151.518 83.977 
2 2 155.162 87.400 
2 3 158.674 90.959 
24 162.048 94.649 
2 5 165.280 98.464 
2 6 166.449 99.955 

Circle Center At X = 63.198 ; Y = 181.579 ; and Radius = 131.618 
Factor of Safety 

*** 1.571 *** 
Failure Surface Specified By 34 Coordinate Points 
Point X-Surf Y-Surf 
No. (ft) (ft) 
1 17.895 40.000 
2 22.861 39.421 
3 27.843 39.000 
4 32.837 38.738 
5 37.835 38.635 
6 42.835 38.691 
7 47.831 38.905 
8 52.817 39.278 
9 57.788 39.809 
10 62.741 40.499 
11 67.668 41.345 
12 72.567 42.347 
13 77.431 43.504 
14 82.256 44.816 
15 87.037 46.280 
16 91.769 47.895 
17 96.447 49.660 
18 101.067 51.573 
19 105.623 53.632 
2 0 110.112 55.834 
2 1 114.529 58.178 
22 118.869 60.661 
23 123.127 63.280 
24 127.301 66.034 
25 131.384 68.919 
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2 6 135.374 71.932 
2 7 139.267 75.071 
2 8 143.057 78.332 
2 9 146.742 81.711 
3 0 150.318 85.206 
3 1 153.781 88.813 
3 2 157.127 92.528 
3 3 160.354 96.347 
3 4 161.442 97.721 

C i r c l e C e n t e r A t X =  38.595 ; Y =  195.874 ; a n d R a d i u s =  157.242 
Factor of Safety 

*** 1.575 *** 
Failure Surface Specified By 32 Coordinate Points 

Point X-Surf Y - Surf 
NO. ( f t )  ( f t )  
1 33.684 40.000 
2 38.665 39.557 
3 43.657 39.288 
4 48.656 39.195 
5 53.656 39.276 
6 58.649 39.532 
7 63.631 39.962 
8 68.594 40.567 
9 73.533 41.344 
10 78 -442 42.294 
11 83.315 43.415 
12 88.145 44.706 
13 92.928 46.164 
14 97.656 47.790 
15 102.325 49.579 
16 106.928 51.531 
17 111.461 53.642 
18 115.916 55.911 
19 120.290 58.334 
2 0 124.576 60.909 
2 1 128.770 63.632 
2 2 132.865 66.500 
23 136.858 69.510 
24 140.743 72.657 
2 5 144.516 75.938 
2 6 148.172 79.349 
2 7 151.706 82.886 
2 8 155.114 86.545 
2 9 158.392 90.320 
3 0 161.537 94.208 
3 1 164.543 98.203 
3 2 165.691 99.846 

C i r c l e C e n t e r A t X =  48.849;Y= 182.062 ; a n d R a d i u s =  142.869 
Factor of Safety 

*** 1.578 ***  
Fai lure  Surface Specified By 32 Coordinate Points 

Point X-Surf Y - Surf 
NO. (f t) ( f  t )  
1 41.579 40.789 
2 46.373 42.211 
3 51.157 43.665 
4 55.931 45.150 
5 60.695 46.666 
6 65.450 48.215 
7 70.194 49.794 
8 74.927 51.405 
9 79.650 53.047 
10 84 -362 54.720 
11 89.062 56.424 
12 93.751 58.160 
13 98 -429 59.926 
14 103.095 61.723 
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15  107 .749  6 3 . 5 5 1  
16  112 .390  65 .410  
1 7  117 .020  67 .299  
1 8  121 .636  69 .219  
1 9  126 .240  71 .170  
2  0  1 3 0 . 8 3 1  73 .150  
2  1 135 .409  7 5 . 1 6 1  
2  2  139 .973  77.203 
23 144 .524  79.274 
24 1 4 9 . 0 6 1  81 .376  
2  5  153 .584  83 .507  
2  6  158 .093  85 .668  
2 7  162 .587  87 .859  
2  8  167 .067  90 .080  
2  9  171 .532  92 .330  
3  0  175 .982  94 .610  
3  1 180 .417  96 .919  
3  2  183.023 98 .298  

Circle Center At X = -170 .994  ; Y = 766.319 ; and Radius = 756.030 
Factor of Safety 

***  1 .578  *** 
Failure Surface Specified By 29  Coordinate Points 
Point X-Surf Y-Surf 
NO. (ft) (ft) 
1 52.105  46.053 
2  57.099 45 .805  
3  62.099 45 .732  
4  67 .098  45 .833  
5  72 .090  46.109 
6  77 .070  46 .560  
7  82.030 47 .184  
8  86.967 4 7 . 9 8 1  
9  91.872 48 .950  

10  96 .740  50 .090  
11 101.566 51 .400  
1 2  106.342 52 .877  
13  111.065 54 .520  
14  115 .727  56 .327  
15  120 .323  58 .296  
16  124 .847  60.424 
1 7  129 .294  62 .709  
18  133 .659  65.148 
1 9  137.936 67 .738  
2  0  142 .120  70.476 
2 1  146 .205  73 .359  
22 150 .188  76 .382  
23 154 .062  79.543 
24 157 .823  82 .837  
2  5  161 .467  86 .260  
2  6  164 .990  89.809 
2  7  168 .386  93 - 4 7 9  
2  8  171 .652  97 .265  
29 173  - 2 6 5  99 .273  

Circle Center At X = 61 .692  ; Y = 188 .811  ; and Radius = 143.080 
Factor of Safety 

***  1 .595  * * *  
Failure Surface Specified By 36 Coordinate Points 
Point X-Surf Y - Surf 
No. (ft) (ft) 
1 23.158 40 .000  
2  2 8 . 1 2 1  39 .393  
3  33 .100  38 .931  
4  38 .090  38 .615  
5  43 .087  38.444 
6  48.087 38 .419  
7  53.085 38 .539  
8  58 .078  38 .806  
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9 63.061 39.218 
10 68.030 39.775 
11 72.980 40.476 
12 77.908 41.322 
13 82.809 42.311 
14 87.680 43.443 
15 92.515 44.716 
16 97.311 46.130 
17 102.064 47.682 
18 106.769 49.373 
19 111.423 51.201 
2 0 116.022 53.163 
2 1 120.562 55.258 
2 2 125.038 57.485 
23 129.448 59.842 
24 133.787 62.326 
2 5 138.052 64.936 
2 6 142.239 67.669 
2 7 146.345 70.523 
2 8 150.365 73.495 
2 9 154.298 76.584 
3 0 158.138 79.785 
3 1 161.883 83.098 
32 165.531 86.518 
33 169.077 90.043 
34 172.518 93.670 
3 5 175.853 97.396 
3 6 177.112 98.889 

Circle Center At X = 46.456 ; Y = 209.780 ; and Radius = 171.371 
Factor of Safety 

***  1.603 *** 
**** END OF GSTABL7 OUTPUT ****  
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D - 1 . 0  G E N E R A L  

D-1.1 Intent -- 
These Earthwork and Grading Guide Specifications are for grading and earthwork shown on the 
current, approved grading plan(s) and/or indicated in the Leighton Consulting, Inc. geotechnical 
report(s). These Guide Specifications are a part of the recommendations contained in the 
geotechnical report(s). In case of conflict, the project-specific recommendations in the 
geotechnical report shall supersede these Guide Specifications. Leighton Consulting, Inc. shall 
provide geotechnical observation and testing during earthwork and grading. Based on these 
observations and tests, Leighton Consulting, Inc. may provide new or revised recommendations 
that could supersede these specifications or the recommendations in the geotechnical report(s). 

D-1.2 Role of Leighton Consulting, Inc. 

Prior to commencement of earthwork and grading, Leighton Consulting, Inc. shall meet with the 
earthwork contractor to review the earthwork contractor's work plan, to schedule sufficient 
personnel to perform the appropriate level of observation, mapping and compaction testing. 
During earthwork and grading, Leighton Consulting, Inc. shall observe, map, and document 
subsurface exposures to verify geotechnical design assumptions. If observed conditions are 
found to be significantly different than the interpreted assumptions during the design phase, 
Leighton Consulting, Inc. shall inform the owner, recommend appropriate changes in design to 
accommodate these observed conditions, and notify the review agency where required. 
Subsurface areas to be geotechnically observed, mapped, elevations recorded, and/or tested 
include (1) natural ground after clearing to receiving fill but before fill is placed, (2) bottoms of 
all "remedial removal" areas, (3) all key bottoms, and (4) benches made on sloping ground to 
receive fill. 

Leighton Consulting, Inc. shall observe moisture-conditioning and processing of the subgrade 
and fill materials, and perform relative compaction testing of fill to determine the attained 
relative compaction. Leighton Consulting, Inc. shall provide Daily Field Reports to the owner 
and the Contractor on a routine and frequent basis. 

D-1.3 The Earthwork Contractor 

The earthwork contractor (Contractor) shall be qualified, experienced and knowledgeable in 
earthwork logistics, preparation and processing of ground to receive fill, moisture-conditioning 
and processing of fill, and compacting fill. The Contractor shall review and accept the plans, 
geotechnical report(s), and these Guide Specifications prior to commencement of grading. The 
Contractor shall be solely responsible for performing grading and backfilling in accordance with 
the current, approved plans and specifications. 



The Contractor shall inform the owner and Leighton Consulting, Inc. of changes in work 
schedules at least one working day in advance of such changes so that appropriate observations 
and tests can be planned and accomplished. The Contractor shall not assume that Leighton 
Consulting, Inc. is aware of all grading operations. 

The Contractor shall have the sole responsibility to provide adequate equipment and methods to 
accomplish earthwork and grading in accordance with the applicable grading codes and agency 
ordinances, these Guide Specifications, and recommendations in the approved geotechnical 
report(s) and grading plan(s). If, in the opinion of Leighton Consulting, Inc., unsatisfactory 
conditions, such as unsuitable soil, improper moisture condition, inadequate compaction, adverse 
weather, etc., are resulting in a quality of work less than required in these specifications, 
Leighton Consulting, Inc. shall reject the work and may recommend to the owner that earthwork 
and grading be stopped until unsatisfactory condition(s) are rectified. 

D - 2 . 0  P R E P A R A T I O N  O F  A R E A S  T O  B E  F I L L E D  

D-2.1 Clearing and Grubbing 

Vegetation, such as brush, grass, roots and other deleterious material shall be sufficiently 
removed and properly disposed of in a method acceptable to the owner, governing agencies and 
Leighton Consulting, Inc.. Care should be taken not to encroach upon or otherwise damage 
native and/or historic trees designated by the Owner or appropriate agencies to remain. 
Pavements, flatwork or other construction should not extend under the "drip line" of designated 
trees to remain. 

Leighton Consulting, Inc. shall evaluate the extent of these removals depending on specific site 
conditions. Earth fill material shall not contain more than 3 percent of organic materials (by dry 
weight: ASTM D 2974-00). Nesting of the organic materials shall not be allowed. 

If potentially hazardous materials are encountered, the Contractor shall stop work in the affected 
area, and a hazardous material specialist shall be informed immediately for proper evaluation and 
handling of these materials prior to continuing to work in that area. As presently defined by the 
State of California, most refined petroleum products (gasoline, diesel fuel, motor oil, grease, 
coolant, etc.) have chemical constituents that are considered to be hazardous waste. As such, the 
indiscriminate dumping or spillage of these fluids onto the ground may constitute a 
misdemeanor, punishable by fines and/or imprisonment, and shall not be allowed. 

D-2.2 Processing 

Existing ground that has been declared satisfactory for support of fill, by Leighton Consulting, 
Inc., shall be scarified to a minimum depth of 6 inches (1.5 cm). Existing ground that is not 
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satisfactory shall be overexcavated as specified in the following Section D-2.3. Scarification 
shall continue until soils are broken down and free of large clay lumps or clods and the working 
surface is reasonably uniform, flat, and free of uneven features that would inhibit uniform 
compaction. 

D-2.3 Overexcavation 

In addition to removals and overexcavations recommended in the approved geotechnical 
report(s) and the grading plan, soft, loose, dry, saturated, spongy, organic-rich, highly fractured or 
otherwise unsuitable ground shall be overexcavated to competent ground as evaluated by 
Leighton Consulting, Inc. during grading. All undocumented fill soils under proposed structure 
footprints should be excavated 

D-2.4 Benching 

Where fills are to be placed on ground with slopes steeper than 5: 1 (horizontal to vertical units), 
(>20 percent grade) the ground shall be stepped or benched. The lowest bench or key shall be a 
minimum of 15 feet (4.5 m) wide and at least 2 feet (0.6 m) deep, into competent material as 
evaluated by Leighton Consulting, Inc.. Other benches shall be excavated a minimum height of 4 
feet (1.2 m) into competent material or as otherwise recommended by Leighton Consulting, Inc.. 
Fill placed on ground sloping flatter than 5:l (horizontal to vertical units), (<20 percent grade) 
shall also be benched or otherwise overexcavated to provide a flat subgrade for the fill. 

D-2.5 Evaluation/Acceptance of Fill Areas 

All areas to receive fill, including removal and processed areas, key bottoms, and benches, shall 
be observed, mapped, elevations recorded, and/or tested prior to being accepted by Leighton 
Consulting, Inc. as suitable to receive fill. The Contractor shall obtain a written acceptance 
(Daily Field Report) from Leighton Consulting, Inc. prior to fill placement. A licensed surveyor 
shall provide the survey control for determining elevations of processed areas, keys, and benches. 

D - 3 . 0  F I L L  M A T E R I A L  

D-3.1 Fill Quality 

Material to be used as fill shall be essentially free of organic matter and other deleterious 
substances evaluated and accepted by Leighton Consulting, Inc. prior to placement. Soils of poor 
quality, such as those with unacceptable gradation, high expansion potential, or low strength 
shall be placed in areas acceptable to Leighton Consulting, Inc. or mixed with other soils to 
achieve satisfactory fill material. 

D-3.2 Oversize 

Oversize material defined as rock, or other irreducible material with a maximum dimension 
greater than 6 inches (15 cm), shall not be buried or placed in fill unless location, materials and 
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placement methods are specifically accepted by Leighton Consulting, Inc.. Placement operations 
shall be such that nesting of oversized material does not occur and such that oversize material is 
completely surrounded by compacted or densified fill. Oversize material shall not be placed 
within 10 feet (3 m) measured vertically from finish grade, or within 2 feet (0.61 m) of future 
utilities or underground construction. 

D-3.3 Import 

If importing of fill material is required for grading, proposed import material shall meet the 
requirements of Section D-3.1, and be free of hazardous materials ("contaminants") and rock 
larger than 3-inches (8 cm) in largest dimension. All import soils shall have an Expansion Index 
(EI) of 20 or less and a sulfate content no greater than (I) 500 parts-per-million (ppm). A 
representative sample of a potential import source shall be given to Leighton Consulting, Inc. at 
least four full working days before importing begins, so that suitability of this import material 
can be determined and appropriate tests performed. 

D - 4 . 0  F I L L  P L A C E M E N T  A N D  C O M P A C T I O N  

D-4.1 Fill Layers 

Approved fill material shall be placed in areas prepared to receive fill, as described in Section D- 
2.0, above, in near-horizontal layers not exceeding 8 inches (20 cm) in loose thickness. Leighton 
Consulting, Inc. may accept thicker layers if testing indicates the grading procedures can 
adequately compact the thicker layers, and only if the building officials with the appropriate 
jurisdiction approve. Each layer shall be spread evenly and mixed thoroughly to attain relative 
uniformity of material and moisture throughout. 

11-4.2 Fill Moisture Conditioning 

Fill soils shall be watered, dried back, blended, and/or mixed, as necessary to attain a relatively 
uniform moisture content at or slightly over optimum. Maximum density and optimum soil 
moisture content tests shall be performed in accordance with the American Society of Testing 
and Materials (ASTM) Test Method D 1557. 

D-4.3 Compaction of Fill 

After each layer has been moisture-conditioned, mixed, and evenly spread, it shall be uniformly 
compacted to not less than 90 percent of maximum dry density as determined by ASTM Test 
Method D 1557. For fills thicker than 15 feet (4.5 m), the portion of the fill deeper than 15 feet 
below proposed finish grade shall be compacted to 95 percent of the ASTM D 1557 laboratory 
maximum density. Compaction equipment shall be adequately sized and be either specifically 
designed for soil compaction or of proven reliability to efficiently achieve the specified level of 
compaction with uniformity. 
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D-4.4 Compaction of Fill Slopes 

In addition to normal compaction procedures specified above, compaction of slopes shall be 
accomplished by backrolling of slopes with sheepsfoot rollers at increments of 3 to 4 feet (1 to 
1.2 m) in fill elevation, or by other methods producing satisfactory results acceptable to Leighton 
Consulting, Inc.. Upon completion of grading, relative compaction of the fill, out to the slope 
face, shall be at least 90 percent of the ASTM D 1557 laboratory maximum density. 

D-4.5 Compaction Testing 

Field-tests for moisture content and relative compaction of the fill soils shall be performed by 
Leighton Consulting, Inc.. Location and frequency of tests shall be at our field representative(s) 
discretion based on field conditions encountered. Compaction test locations will not necessarily 
be selected on a random basis. Test locations shall be selected to verify adequacy of compaction 
levels in areas that are judged to be prone to inadequate compaction (such as close to slope faces 
and at the filllbedrock benches). 

D-4.6 Compaction Test Locations 

Leighton Consulting, Inc. shall document the approximate elevation and horizontal coordinates 
of each density test location. The Contractor shall coordinate with the project surveyor to assure 
that sufficient grade stakes are established so that Leighton Consulting, Inc. can determine the 
test locations with sufficient accuracy. Adequate grade stakes shall be provided. 

D - 5 . 0  E X C A V A T I O N  

Excavations, as well as over-excavation for remedial purposes, shall be evaluated by Leighton 
Consulting, Inc. during grading. Remedial removal depths shown on geotechnical plans are 
estimates only. The actual extent of removal shall be determined by Leighton Consulting, Inc. 
based on the field evaluation of exposed conditions during grading. Where fill-over-cut slopes 
are to be graded, the cut portion of the slope shall be made, evaluated, and accepted by Leighton 
Consulting, Inc. prior to placement of materials for construction of the fill portion of the slope, 
unless otherwise recommended by Leighton Consulting, Inc.. 

D - 6 . 0  T R E N C H  B A C K F I L L S  

D-6.1 Safety 

The Contractor shall follow all OSHA and CallOSHA requirements for safety of trench 
excavations. Work should be performed in accordance with Article 6 of the California 
Construction Safety Orders, 2003 Edition or more current. 

D-6.2 Bedding and Backfill 

All bedding and backfill of utility trenches shall be performed in accordance with the applicable 
provisions of Standard Specifications of Public Works Construction. Bedding material shall 
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have a Sand Equivalent greater than 30 (SE>30). Bedding shall be placed to 1 -foot (0.3 m) over 
the top of the conduit, and densified by jetting. Backfill shall be placed and densified to a 
minimum of 90 percent of relative compaction (ASTM D 1557) from 1 foot (0.3 m) above the 
top of the conduit to the surface. Jetting of the bedding around the conduits shall be observed by 
Leighton Consulting, Inc. and backfill above the pipe zone (bedding) shall be observed and tested 
by Leighton Consulting, Inc.. 

D-6.3 Lift Thickness 

Lift thickness of trench backfill shall not exceed those allowed in the Standard Specifications of 
Public Works Construction unless the Contractor can demonstrate to Leighton Consulting, Inc. 
that the fill lift can be compacted to the minimum relative compaction by his alternative 
equipment and method, and only if the building officials with the appropriate jurisdiction 
approve. 



 

RETAINING WALL BACKFILL AND SUBDRAIN DETAIL 

WITH PROPER 
SURFACE DRAINAGE

SLOPE
OR LEVEL

CLASS 2 PERMEABLE

WEEP HOLE

WATERPROOFING 
(SEE GENERAL NOTES)

LEVEL OR
SLOPE

12"

FILTER MATERIAL

NATIVE

¼ TO 1½ INCH SIZE 
GRAVEL WRAPPED IN FILTER 
FABRIC

LEVEL OR
SLOPE

WEEP HOLE

SLOPE
OR LEVEL

12"

WITH PROPER 
SURFACE DRAINAGE

4 INCH DIAMETER 
PERFORATED PIPE 

 (SEE NOTE 3)

FILTER FABRIC

OPTION 1: PIPE SURROUNDED WITH 
CLASS 2 PERMEABLE MATERIAL OPTION 2: GRAVEL WRAPPED 

IN FILTER FABRIC

SUBDRAIN OPTIONS AND BACKFILL WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50

Rev. 7/00

Sieve Size
1"         

3/4"       
3/8"       
No. 4      
No. 8      
No. 30     
No. 50     
No. 200    

Percent Passing
100

90-100
40-100
25-40
18-33
5-15
0-7
0-3

Class 2 Filter Permeable Material Gradation
Per Caltrans Specifications

(SEE NOTE 5)

12" MINIMUM

(SEE GRADATION)

WATERPROOFING 
(SEE GENERAL NOTES)

(SEE NOTE 4)

12" MINIMUM

NATIVE

FOR WALLS 6 FEET OR LESS IN HEIGHT

(SEE NOTE 5)

WHEN NATIVE MATERIAL HAS EXPANSION INDEX OF <50

GENERAL NOTES:

* Waterproofing should be provided where moisture nuisance problem through the wall is undesirable.
* Water proofing of the walls is not under purview of the geotechnical engineer
* All drains should have a gradient of 1 percent minimum
*Outlet portion of the subdrain should have a 4-inch diameter solid pipe discharged into a suitable disposal area designed by the project 
engineer. The subdrain pipe should be accessible for maintenance (rodding)
*Other subdrain backfill options are subject to the review by the geotechnical engineer and modification of design parameters.

Notes:
1) Sand should have a sand equivalent of 30 or greater and may be densified by water jetting.
2) 1 Cu. ft. per ft. of 1/4- to 1 1/2-inch size gravel wrapped in filter fabric
3) Pipe type should be ASTM D1527 Acrylonitrile Butadiene Styrene (ABS) SDR35 or ASTM D1785 Polyvinyl Chloride plastic (PVC), Schedule 
40, Armco A2000 PVC, or approved equivalent.  Pipe should be installed with perforations down. Perforations should be 3/8 inch in 
diameter placed at the ends of a 120-degree arc in two rows at 3-inch on center (staggered)
4) Filter fabric should be Mirafi 140NC or approved equivalent.
5) Weephole should be 3-inch minimum diameter and provided at 10-foot maximum intervals.  If exposure is permitted, weepholes should 
be located 12 inches above finished grade.  If exposure is not permitted such as for a wall adjacent to a sidewalk/curb, a pipe under the 
sidewalk to be discharged through the curb face or equivalent should be provided. For a basement-type wall, a proper subdrain outlet 
system should be provided.  
6)  Retaining wall plans should be reviewed and approved by the geotechnical engineer.
7)  Walls over six feet in height are subject to a special review by the geotechnical engineer and modifications to the above requirements.
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ASFE Important Information About Your Geotechnical Report 



/'-- Geotechnical Engineer in! Report 

Ceotechnical Services Are Performed for 
Specific Purposes, Perso~rs, and Projects 
Geotechnical engineers structure their services to meet the specific needs of 
their clients. A geotechnical engineering study conducted for a civil engi- 
neer may not fulfill the needs of a construction contractor or even another 
civil engineer. Because each geotechnical engineering study is unique, each 
geotechnical engineering report is unique, prepared solelyfor the client. No 
one except you should rely on your geotechnical engineering report without 
first conferring with the geotechnical engineer who prepared it. And no one 
-not even you --should apply the report for any purpose or project 
except the one originally contemplated. 

Read the F ~ l l  Report 
Serious problems have occurred because those relyirrg on a geotechr~ical 
engineering report did not read it all. Do not rely on an executive summary. 
Do not read selected elements 01-~ly. 

A Ceotechnical Engineering Report Is Based on 
A Unique Set of Project-SpeciLc Factors 
Geotechnical engineers consider a number of unique, project-specific fac- 
tors when establishing the scope of a study. Typical factors include: the 
client's goals, objectives, and risk management preferences; the general 
nature of the structure involved, its size, and configuration; the location of 
the structure on the site; and other planned or existiqg site irr~provernents, 
such as access roads, parking lots, and underground utilities. Unless the 
geotechnical engineer who conducted the study specifically indicates oth- 
erwise, do not rely on a geotechnical engineering report that was: 

not prepared for you, 
not prepared for your project, 
not prepared for the specific site explored, or 
completed before important project changes were made. 

Typical changes that can erode the reliability of an existing geotechnical 
engineering report include those that affect: 

the function of the proposed structure, as when it's changed from a 
parking garage to an office building, or from a light industrial plant 
to a refrigerated warehouse, 

elevation, configuration, location, orientation, or weight of the 
proposed structure, 
composition of the design team, or 
project ownership. 

As a general rule, always inform your geotechnical engineer of project 
changes+ven minor ones-and request an assessment of their impact. 
Geotechnical engineers cannot accept responsibility or liability for problems 
that occur because their reports do not consider developments of which 
they were not informed. 

Subsurface Corditions Can Change 
A geotechnical engineering report is based on conditions that existed at 
the time the study was performed. Do not rely on a geotechnical engineer- 
ing report whose adequacy may have been affected by: the passage of 
time; by man-made events, s ~ ~ c h  as constr~~ction on or adjacent to the site; 
or by natural events, such as floods, earthquakes, or groundwater fluctua- 
tions. Alwayscontact the geotechnical engineer before applying the report 
to determine if it is still reliable. A minor amount of additional testing or 
analysis could prevent major problems. 

Most Ceotechnical Fi~idi~rgs Are Professio~ial 
Opinions 
Site exploratior~ identifies subs~~rface conditions only at those points where 
subsurface tests are conducted or samples are taken. Geotechnical engi- 
neers review lield and laboratory data and then apply their professional 
judgment to render an opinion about subsurface conditions throughout the 
site. Actual subsurface cor~ditions may differ-sometimes significantly- 
from those indicated in your report. Retaining the geotechnical engineer 
who developed your report to provide construction observation is the 
most effective method of managing the risks associated with unanticipated 
conditions. 

A Report's Recomme~idatio~rs Are Not Filial 
Do not overrely on the construction recommendations included in your 
report. Those recommendations are not final, because geotechnical er~gi- 
neers develop them principally from judgment and opinion. Geotechnical 
engineers can finalize their recommendations only by observing actual 



subsurface conditions revealed during construction. The geotechnical 
engineer who developed your report cannot assume responsibility or 
liabiliv for the report's recommendations if that engineer does not perform 
construction observation. 

A Geotechnical Engineering Report Is Subject to 
Misinterpretation 
Other design team members' misinterpretation of geotechnical engineering 
reports has resulted in costly problems. Lower that risk by having your geo- 
technical engineer confer with appropriate members of the design team after 
submitting the report. Also retain your geotechnical engineer to review perti- 
nent elements of the design team's plans and specifications. Contractors can 
also misinterpret a geotechnical engineering report. Reduce that risk by 
having your geotechnical engineer participate in prebid and preconstruction 
conferences, and by providing construction observation. 

Do Not Redraw the E~~gi~leer's Logs 
Geotechnical engineers prepare final boring and testing logs based upon 
their interpretation of field logs and laboratory data. To prevent errors or 
omissions, the logs included in a geotechnical engineering report should 
never be redrawn for inclusion in architectural or other design drawings. 
Only photographic or electronic reproduction is acceptable, but recognize 
that separating logs from the report can elevate risk. 

Give Contractars a Complete Repart and 
Guidance 
Some owners and design professionals mistakenly believe they can make 
contractors liable for unanticipated subsurface conditions by limiting what 
they provide for bid preparation. To help prevent costly problems, give con- 
tractors the complete geotechnical engineering report, but preface it with a 
clearly written letter of transmittal. In that letter, advise contractors that the 
report was not prepared for purposes of bid development and that the 
report's accuracy is limited; encourage them to confer with the geotechnical 
engineer who prepared the report (a modest fee may be required) and/or to 
conduct additional study to obtain the specific types of information they 
need or prefer. A prebid conference can also be valuable. Besure contrac- 
tors have sufficient time to perform additional study. Only then might you 
be in a position to give contractors the best information available to you, 
while requiring them to at least share some of the financial responsibilities 
stemming from unanticipated conditions. 

Read Responsibility Provisions Closely 
Some clients, design professionals, and contractors do not recognize that 
geotechnical engineering is far less exact than other engineering disci- 
plines. This lack of understanding has created unrealistic expectations that 

have led to disappointments, claims, and disputes. To help reduce the risk 
of such outcomes, geotechnical engineers commonly include a variety of 
explanatory provisions in their reports. Sometimes labeled "limitations" 
many of these provisions indicate where geotechnical engineers' responsi- 
bilities begin and end, to help others recognize their own responsibilities 
and risks. Read these provisions closely Ask questions. Your geotechnical 
engineer should respond fully and frankly. 

Geoenvironmental Concerns Are Not Covered 
The equipment, techniques, and personnel used to perform a geoenviron- 
mentalstudy differ significantly from those used to perform a geotechnical 
study. For that reason, a geotechnical engineering report does not usually 
relate any geoenvironmental findings, conclusions, or recommendations; 
e.g., about the likelihood of encountering underground storage tanks or 
regulated contaminants. Unanticipated environmental problems have led 
to numerous project failures. If you have not yet obtained your own geoen- 
vironmental information, ask your geotechnical consultant for risk man- 
agement guidance. Do not rely on an environmental report prepared for 
someone else. 

Obtaim Professil~nal Assistance To Deal wit11 Mold 
Diverse strategies can be applied during building design, construction, 
operation, and maintenance to prevent significant amounts of mold from 
growing on indoor surfaces. To be effective, all such strategies should be 
devised for the express purpose of mold prevention, integrated into a com- 
prehensive plan, and executed with diligent oversight by a professional 
mold prevention consultant. Because just a small amount of water or 
moisture can lead to the development of severe mold infestations, a num- 
ber of mold prevention strategies focus on keeping building surfaces dry. 
While groundwater, water infiltration, and similar issues may have been 
addressed as part of the geoteclir~ical e~lgineering study whose findings 
are conveyed in this report, the geotechnical engineer in charge of this 
project is not a mold prevention consultant; none of the servicesper- 
formed in connection with the geotechnical engineer's study 
were designed or conducted for the purpose of mold preven- 
tion. Proper implementation of the recommendations conveyed 
in this report will not of itself be sufficient to prevent mold 
from growing in or on the structure involved. 

Rely, on Yol~r ASFE-Member Geotechncial 
Eng~neer for Additional Assistance 
Membership in ASFE~~HE BEST PEOPLE ON EARTH exposes geotechnical 
engineers to a wide array of risk management techniques that can be of 
genuine benefit for everyone involved with a construction project. Confer 
with you ASFE-member geotechnical engineer for more information. 

8811 Colesville RoadlSuite G106, S~lver Spring, RID 20910 
Telephone: 3011565-2733 Facsimile: 3011589-2017 

e-mail: info@asfe.org www.asfe.org 

Copyright 2004 by ASFE, Inc. Duplication, reproduction, or copying of this document, in whole or in part by any means whatsoever; is strictly prohibited, except with ASFE's 
specific written permission. Excerpting, quoting, or otherwise extracting wording from this document is permitted only with the express written permission of ASFE, and only for 

purposes of scholarly research or book review. Only members of ASFE may use this document as a complement to or as an element of a geotechnical engineering report Any othel 
firm, individual, or other entiiy that so uses this document without being an ASFE member could be committing negligent or intentional (fraudulent) misrepresentation. 
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October 18, 2019 
Project No. 12453.001 

SB&O, Inc. 
41689 Enterprise Circle N., Suite 126 
Temecula CA 92590 

Attention:  Mr. Daniel O’Rourke, P.E., Vice President 

Subject: Results of Field Infiltration/Percolation Testing 
WQMP Curb-Adjacent BMPs Murrieta Hots Springs Road Widening, 
Murrieta, California 

References:  Design Handbook for Low Impact Development Best Management Practices, 
(LIDBMP) Riverside County Flood Control and Water Conservation District (District), 
dated June 2018. 

SB&O, 2018, Proposed Water Quality Site Map, Murrieta Hot Springs Road, 
Murrieta California, 4 Sheets, Dated May 22nd, 2018. 

SB&O, 2019, Street Improvement Plan, Murrieta Hot Springs Road, Murrieta 
California, Sheet 4 of 7 Sheets, Dated May 13th, 2019. 

In accordance with your request, we are pleased to present herewith the results of our 
preliminary field infiltration testing performed for the subject project.  As indicated in our 
proposal, this testing was preformed to provide general infiltration/percolation characteristics 
of onsite soils at the proposed basin locations.   

I N T R O D U C T I O N  A N D  S C O P E  O F  W O R K

Based on our discussion with Mr. Brad Knepp (SB&O) and review of site plans, we performed 
infiltration testing at each of the seven specified locations along Murrieta Hot Springs Road 
(MHSR).  More specifically, services provided are as follows: 

 Excavating, sampling and logging of 2 deep exploratory borings (B-1 and B-2) within
the general basin areas and 8 percolation test holes.

 Field percolation tests (P-1 through P-8) at 7 locations, approximately 5 feet below the
existing grade to represent planned maximum basin water elevations. The field-testing
was performed in October.

 Laboratory testing to determine grain size distribution of site soils. The lab results are
presented on the boring logs (Appendix A).

 Compilation of this report that presents the results of our field percolation/infiltration
testing.
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S I T E  D E S C R I P T I O N

The proposed Murrieta Hot Springs Road improvement project is located west of 
Winchester Road (SR79) in the City of Murrieta, California (See Figure 1).  The site/test 
locations are within existing MHSR shoulders (see Figures 2, 3 and 4). The basin areas 
are to occupy both north and south sides of the existing roadway and are boarded by curb 
and gutter along the existing road margins.  

F I E L D  E X P L O R A T I O N

Our field exploration consisted of excavating two exploratory borings and eight (8) 
percolation test holes. Due to access limitations and existing utility conflicts, the borings 
were excavated with hand auger equipment. The exploratory borings were logged and 
sampled to depths of approximately 15 feet below existing surface (BGS) and percolation 
test holes were excavated with an 8-inch diameter auger to a depth of 5 feet BGS. 
Representative samples were collected for further laboratory classification. A technical 
staff from our office logged and observed all excavations. The locations of the exploratory 
borings and percolation test holes are shown on Figures 2 through 4. One of the two 
proposed test holes located southeast of the intersection of Via Princesa and MHSR was 
unsuccessful after multiple attempts in this area (P-X on figure 3) due to encountered 
excavation refusal on a concrete structure at a depth of approximately 20 inches BGS. 
The logs of the exploratory borings are included in Appendix A. 

S O I L S  A N D  G R O U N D W A T E R  C O N D I T I O N S

Based on the results of this field exploration and review of our previous geotechnical 
investigation reports for this area, the proposed basins are underlain by Pauba Formation, 
and/or artificial fill soils. Based on this exploration, published groundwater data, and previous 
investigations, groundwater does not exist within a depth of 10 feet below bottom of the 
proposed basins.  

T E S T  R E S U L T S  

The tests were performed in general accordance with the procedures of the Riverside County 
Flood Control and Water Conservation District Design Handbook (referenced above).  
Results reported below are the most conservative readings in inch per hour. The infiltration 
rates were estimated using the “Porchet Method”. No factor of safety is applied to these rates. 
Field test data are included in Appendix A and the test results are summarized below: 
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Summary of Infiltration Test Results 
Test Hole 

# 
Depth BGS 

(ft) 
Infiltration 
Rate (in/hr) Soil Description 

P-1 5.0/3.3 0.01 Silty Clayey SAND (SM-SC) 
P-2 5.0 0.23 Silty SAND (SM) 
P-3 5.0 0.05 Clayey SAND (SC) 
P-4 5.0 0.15 Silty SAND (SM) 
P-5 5.0 0.06 Silty Clayey SAND (SM-SC) 
P-6 5.0 0.36 Silty SAND (SM) 
P-7 5.0 0.23 Silty SAND (SM) 
P-8 5.0 0.06 Silty Clayey SAND (SM-SC) 

L I M I T A T I O N S

This report was based in part on data obtained from a limited number of observations, 
site visits, samples and tests.  Such information is, by necessity, incomplete.  The nature 
of many sites is such that differing soil or geologic conditions can be present within small 
distances and under varying climatic conditions.  Changes in subsurface conditions can 
and do occur over time.   

This report was prepared for the sole use of Client and their design team, for application 
to design of the proposed development, in accordance with generally accepted 
geotechnical engineering practices at this time in California.  Any unauthorized use of or 
reliance on this report constitutes an agreement to defend and indemnify Leighton 
Consulting, Inc. from and against any liability, which may arise as a result of such use or 
reliance, regardless of any fault, negligence, or strict liability of Leighton Consulting, Inc. 

If you have any questions regarding this report, please do not hesitate to contact the 
undersigned.  We appreciate this opportunity to be of service on this project. 

Respectfully submitted, 
LEIGHTON CONSULTING, INC. 

Mitchel S. Bornyasz, CEG 2416 
Project Geologist 

Simon Saiid, GE 2641 
Principal Engineer 

Attachment:  Figure 1 – Site Location Map 
Figures 2-4 – Boring/Perc Test Location Maps 
Appendix A – Perc Data Test Sheets, Log of Exploratory Borings & Laboratory Test Results 

Distribution: (1) Addressee (PDF copy via email) 
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 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *

C
o

n
te

n
t,

 %

GEOTECHNICAL BORING LOG B-1

Logged By

Date Drilled

MSB

F
ee

t

S

(U
.S

.C
.S

.)

L
o

g

T
yp

e 
o

f 
T

es
ts

G
ra

p
h

ic

p
cf

Location

D
ry

 D
en

si
ty

N

This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.

TYPE OF TESTS:
-200
AL
CN
CO
CR
CU

% FINES PASSING
ATTERBERG LIMITS
CONSOLIDATION
COLLAPSE
CORROSION
UNDRAINED TRIAXIAL

DS
EI
H
MD
PP
RV

DIRECT SHEAR
EXPANSION INDEX
HYDROMETER
MAXIMUM DENSITY
POCKET PENETROMETER
R VALUE

SA
SE
SG
UC

SIEVE ANALYSIS
SAND EQUIVALENT
SPECIFIC GRAVITY
UNCONFINED COMPRESSIVE STRENGTH

0

5

10

15

20

25

30



SM

SW-SM

B1

ARTIFICIAL FILL (Afu)
very dense, dry, utilities? fill adjacent road

QUATERNARY PAUBA FORMATION (Qps)
Well-Graded SAND and SILTY SAND, medium dense, light

brown, dry

Total Depth 5'
No Groundwater Encountered

SA

Hole Diameter

M
o

is
tu

re

Ground Elevation

D
ep

th

B
lo

w
s

E
le

va
ti

o
n

P
er

 6
 In

ch
es

Page  1  of  1

'

BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE

B
C
G
R
S
T

MSB

Hand Auger

S
o

il 
C

la
ss

.

10-1-19

SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

Murrieta

Murrieta Hot Springs Rd Improvements

12453.001

Drilling Method
8"

S
am

p
le

 N
o

.

F
ee

t

A
tt

it
u

d
es

SAMPLE TYPES:

LCI
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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QUATERNARY PAUBA FORMATION (Qps)
slightly SILTY SAND, loose to medium dense, light brown, dry

Total Depth 5'
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SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
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Project No.

Murrieta

Murrieta Hot Springs Rd Improvements

12453.001
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LCI

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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SM-SC

B1

ARTIFICIAL FILL (Afu)
mulch and sand mixed loose
QUATERNARY PAUBA FORMATION (Qps)
SILTY CLAYEY SAND, loose, light brown, dry

Total Depth 5'
No Groundwater Encountered
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BULK SAMPLE
CORE SAMPLE
GRAB SAMPLE
RING SAMPLE
SPLIT SPOON SAMPLE
TUBE SAMPLE
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SOIL DESCRIPTION

Sampled By

Drilling Co.Drilling Co.
Project

Project No.

Murrieta

Murrieta Hot Springs Rd Improvements

12453.001

Drilling Method
8"
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SAMPLE TYPES:

LCI

 * * * This log is a part of a report by Leighton and should not be used as a stand-alone document. * * *
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This Soil Description applies only to a location of the exploration at the
time of sampling.  Subsurface conditions may differ at other locations
and may change with time.  The description is a simplification of the
actual conditions encountered.  Transitions between soil types may be
gradual.
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9:20 AM
9:50 AM
9:50 AM
10:20 AM
10:20 AM
10:50 AM
10:50 AM
11:20 AM
11:20 AM
11:50 AM
11:50 AM
12:20 PM
12:20 PM
12:50 PM
12:50 PM
1:20 PM
1:20 PM
1:50 PM
1:50 PM
2:20 PM
2:20 PM
2:50 PM
2:50 PM
3:20 PM

Tested by: MSB Date Tested 10.3.19

Soil Unit: Afu Depth of Test Hole (in.) after partial caving

Test Hole Number: P-1 Project MHS Rd. Improvements

Date Excavated: 10/1/2019 Project Number 12453.001

inches/hour* minute/inch

30.00 7.20 7.20 0.00 0.000 #DIV/0!

USCS Soil Type: Silty Clayey SAND Diameter (in.)

Time Δt (min)
Initial Water Depth 

(inches)
Final Water Depth 

(inches)
Change In Water Level 

(inches)

Infiltration/Percolation 
Rate

30.00 6.60 6.60 0.00 0.000 #DIV/0!

30.00 7.20 6.60 -0.60 -0.068 -50.000

30.00 6.60 6.84 0.24 0.027 125.000

30.00 6.60 6.60 0.00 0.000 #DIV/0!

30.00 6.96 7.20 0.24 0.027 125.000

30.00 6.84 6.96 0.12 0.014 250.000

30.00 6.36 6.72 0.36 0.041 83.333

30.00 6.84 7.44 0.60 0.069 50.000

30.00 6.12 6.24 0.12 0.013 250.000

30.00 5.88 6.12 0.24 0.027 125.000

30.00 6.00 6.12 0.12 0.013 250.000

Date: Oct-19

* Based on Prochet Method
Percolation Project Number: 12453.001

Leighton

Test Data
Project Name: Murrieta Hot Springs Rd. 

Improvements
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9:03 AM
9:33 AM
9:33 AM
10:03 AM
10:03 AM
10:33 AM
10:33 AM
11:03 AM
11:03 AM
11:33 AM
11:33 AM
12:03 PM
12:03 PM
12:33 PM
12:33 PM
1:03 PM
1:03 PM
1:33 PM
1:33 PM
2:03 PM
2:03 PM
2:33 PM
2:33 PM
3:03 PM

Tested by: EMH Date Tested 10.3.19

Soil Unit: Afu/Qps Depth of Test Hole (in.)

Test Hole Number: P-2 Project MHS Rd. Improvements

Date Excavated: 10/1/2019 Project Number 12453.001

inches/hour* minute/inch

30.00 24.72 28.20 3.48 0.392 8.621

USCS Soil Type: Silty SAND Diameter (in.)

Time Δt (min)
Initial Water Depth 

(inches)
Final Water Depth 

(inches)
Change In Water Level 

(inches)

Infiltration/Percolation 
Rate

30.00 22.80 25.80 3.00 0.318 10.000

30.00 21.60 25.80 4.20 0.439 7.143

30.00 23.04 25.80 2.76 0.294 10.870

30.00 22.92 25.80 2.88 0.306 10.417

30.00 22.68 25.32 2.64 0.278 11.364

30.00 22.92 25.32 2.40 0.253 12.500

30.00 22.44 25.32 2.88 0.302 10.417

30.00 22.20 25.20 3.00 0.313 10.000

30.00 22.80 25.20 2.40 0.253 12.500

30.00 23.40 26.28 2.88 0.310 10.417

30.00 24.00 26.16 2.16 0.234 13.889

Date: Oct-19

* Based on Prochet Method
Percolation Project Number: 12453.001

Leighton

Test Data
Project Name: Murrieta Hot Springs Rd. 

Improvements
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8:51 AM
9:21 AM
9:25 AM
9:55 AM
9:55 AM
10:25 AM
10:25 AM
10:55 AM
10:55 AM
11:25 AM
11:25 AM
11:55 AM
11:55 AM
12:25 PM
12:25 PM
12:55 PM
12:55 PM
1:25 PM
1:25 PM
1:55 PM
1:55 PM
2:25 PM
2:25 PM
2:55 PM

Tested by: EMH Date Tested 10.3.19

Soil Unit: Afu/Qps Depth of Test Hole (in.)

Test Hole Number: P-3 Project MHS Rd. Improvements

Date Excavated: 10/1/2019 Project Number 12453.001

inches/hour* minute/inch

30.00 16.20 18.48 2.28 0.204 13.158

USCS Soil Type: Silty Clayey SAND Diameter (in.)

Time Δt (min)
Initial Water Depth 

(inches)
Final Water Depth 

(inches)
Change In Water Level 

(inches)

Infiltration/Percolation 
Rate

30.00 16.20 17.40 1.20 0.106 25.000

30.00 15.84 17.40 1.56 0.138 19.231

30.00 16.32 17.28 0.96 0.085 31.250

30.00 16.20 17.04 0.84 0.074 35.714

30.00 16.20 16.80 0.60 0.053 50.000

30.00 16.20 16.82 0.62 0.055 48.387

30.00 16.08 16.80 0.72 0.063 41.667

30.00 15.96 16.80 0.84 0.074 35.714

30.00 16.08 16.80 0.72 0.063 41.667

30.00 16.20 16.80 0.60 0.053 50.000

30.00 15.60 16.20 0.60 0.052 50.000

Date: Oct-19

* Based on Prochet Method
Percolation Project Number: 12453.001

Leighton

Test Data
Project Name: Murrieta Hot Springs Rd. 

Improvements

P-3
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9:00 AM
9:30 AM
9:30 AM
10:00 AM
10:00 AM
10:30 AM
10:30 AM
11:00 AM
11:00 AM
11:30 AM
11:30 AM
12:00 PM
12:00 PM
12:30 PM
12:30 PM
1:00 PM
1:00 PM
1:30 PM
1:30 PM
2:00 PM
2:00 PM
2:30 PM
2:30 PM
3:00 PM

Tested by: EMH Date Tested 10.3.19

Soil Unit: Qps Depth of Test Hole (in.)

Test Hole Number: P-4 Project MHS Rd. Improvements

Date Excavated: 10/1/2019 Project Number 12453.001

inches/hour* minute/inch

30.00 15.60 19.20 3.60 0.323 8.333

USCS Soil Type: Silty SAND Diameter (in.)

Time Δt (min)
Initial Water Depth 

(inches)
Final Water Depth 

(inches)
Change In Water Level 

(inches)

Infiltration/Percolation 
Rate

30.00 15.36 18.00 2.64 0.233 11.364

30.00 16.08 18.36 2.28 0.204 13.158

30.00 15.84 18.00 2.16 0.192 13.889

30.00 15.60 18.00 2.40 0.212 12.500

30.00 15.84 17.88 2.04 0.181 14.706

30.00 15.72 17.88 2.16 0.191 13.889

30.00 15.96 17.88 1.92 0.170 15.625

30.00 15.84 17.76 1.92 0.170 15.625

30.00 15.12 16.92 1.80 0.157 16.667

30.00 15.36 17.16 1.80 0.157 16.667

30.00 15.36 17.04 1.68 0.147 17.857

Date: Oct-19

* Based on Prochet Method
Percolation Project Number: 12453.001

Leighton

Test Data
Project Name: Murrieta Hot Springs Rd. 

Improvements
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9:30 AM
10:00 AM
10:00 AM
10:30 AM
10:30 AM
11:00 AM
11:00 AM
11:30 AM
11:30 AM
12:00 PM
12:00 PM
12:30 PM
12:30 PM
1:00 PM
1:00 PM
1:30 PM
1:30 PM
2:00 PM
2:00 PM
2:30 PM
2:30 PM
3:00 PM
3:00 PM
3:30 PM

Tested by: MSB Date Tested 10.4.19

Soil Unit: Afu/Qps Depth of Test Hole (in.)

Test Hole Number: P-5 Project MHS Rd. Improvements

Date Excavated: 10/1/2019 Project Number 12453.001

inches/hour* minute/inch

30.00 9.72 12.12 2.40 0.188 12.500

USCS Soil Type: Silty Clayey SAND Diameter (in.)

Time Δt (min)
Initial Water Depth 

(inches)
Final Water Depth 

(inches)
Change In Water Level 

(inches)

Infiltration/Percolation 
Rate

30.00 12.96 14.40 1.44 0.119 20.833

30.00 10.92 12.96 2.04 0.163 14.706

30.00 14.16 15.36 1.20 0.102 25.000

30.00 14.40 16.08 1.68 0.144 17.857

30.00 15.00 16.08 1.08 0.093 27.778

30.00 15.36 16.56 1.20 0.104 25.000

30.00 13.80 14.40 0.60 0.050 50.000

30.00 13.08 13.80 0.72 0.059 41.667

30.00 15.00 15.84 0.84 0.072 35.714

30.00 14.40 15.00 0.60 0.051 50.000

30.00 14.64 15.36 0.72 0.061 41.667

Date: Oct-19

* Based on Prochet Method
Percolation Project Number: 12453.001

Leighton

Test Data
Project Name: Murrieta Hot Springs Rd. 

Improvements

P-5
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9:34 AM
10:04 AM
10:04 AM
10:34 AM
10:34 AM
11:04 AM
11:04 AM
11:34 AM
11:34 AM
12:04 PM
12:04 PM
12:34 PM
12:34 PM
1:04 PM
1:04 PM
1:34 PM
1:34 PM
2:04 PM
2:04 PM
2:34 PM
2:34 PM
3:04 PM
3:04 PM
3:34 PM

Tested by: MSB Date Tested 10.4.19

Soil Unit: Afu/Qps Depth of Test Hole (in.)

Test Hole Number: P-6 Project MHS Rd. Improvements

Date Excavated: 10/1/2019 Project Number 12453.001

inches/hour* minute/inch

30.00 18.60 25.80 7.20 0.724 4.167

USCS Soil Type: Silty SAND Diameter (in.)

Time Δt (min)
Initial Water Depth 

(inches)
Final Water Depth 

(inches)
Change In Water Level 

(inches)

Infiltration/Percolation 
Rate

30.00 23.40 27.60 4.20 0.460 7.143

30.00 22.44 26.40 3.96 0.422 7.576

30.00 25.08 28.68 3.60 0.410 8.333

30.00 23.40 27.60 4.20 0.460 7.143

30.00 24.96 27.84 2.88 0.324 10.417

30.00 25.80 28.56 2.76 0.317 10.870

30.00 26.64 30.00 3.36 0.399 8.929

30.00 24.00 26.64 2.64 0.288 11.364

30.00 30.48 33.48 3.00 0.400 10.000

30.00 30.00 32.88 2.88 0.377 10.417

30.00 30.00 32.76 2.76 0.361 10.870

Date: Oct-19

* Based on Prochet Method
Percolation Project Number: 12453.001

Leighton

Test Data
Project Name: Murrieta Hot Springs Rd. 

Improvements
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9:37 AM
10:07 AM
10:07 AM
10:37 AM
10:37 AM
11:07 AM
11:07 AM
11:37 AM
11:37 AM
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12:07 PM
12:37 PM
12:37 PM
1:07 PM
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1:37 PM
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2:37 PM
2:37 PM
3:07 PM
3:07 PM
3:37 PM

Tested by: MSB Date Tested 10.4.19

Soil Unit: Afu/Qps Depth of Test Hole (in.)

Test Hole Number: P-7 Project MHS Rd. Improvements

Date Excavated: 10/1/2019 Project Number 12453.001

inches/hour* minute/inch

30.00 16.20 21.60 5.40 0.501 5.556

USCS Soil Type: Slightly Silty SAND Diameter (in.)

Time Δt (min)
Initial Water Depth 

(inches)
Final Water Depth 

(inches)
Change In Water Level 

(inches)

Infiltration/Percolation 
Rate

30.00 20.40 24.00 3.60 0.362 8.333

30.00 18.96 22.80 3.84 0.374 7.813

30.00 22.80 24.84 2.04 0.214 14.706

30.00 22.44 24.84 2.40 0.250 12.500

30.00 22.08 24.12 2.04 0.210 14.706

30.00 22.20 24.60 2.40 0.249 12.500

30.00 24.00 26.16 2.16 0.234 13.889

30.00 21.60 24.00 2.40 0.245 12.500

30.00 28.20 29.88 1.68 0.204 17.857

30.00 26.16 28.20 2.04 0.234 14.706

30.00 27.60 29.52 1.92 0.230 15.625

Date: Oct-19

* Based on Prochet Method
Percolation Project Number: 12453.001

Leighton

Test Data
Project Name: Murrieta Hot Springs Rd. 

Improvements
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9:47 AM
10:17 AM
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12:47 PM
12:47 PM
1:17 PM
1:17 PM
1:47 PM
1:47 PM
2:17 PM
2:17 PM
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3:47 PM

Tested by: MSB Date Tested 10.4.19

Soil Unit: Qps Depth of Test Hole (in.)

Test Hole Number: P-8 Project MHS Rd. Improvements

Date Excavated: 10/1/2019 Project Number 12453.001

inches/hour* minute/inch

30.00 14.40 15.00 0.60 0.051 50.000

USCS Soil Type: Silty Clayey SAND Diameter (in.)

Time Δt (min)
Initial Water Depth 

(inches)
Final Water Depth 

(inches)
Change In Water Level 

(inches)

Infiltration/Percolation 
Rate

30.00 15.00 15.72 0.72 0.062 41.667

30.00 15.00 15.72 0.72 0.062 41.667

30.00 15.00 15.60 0.60 0.051 50.000

30.00 15.72 16.38 0.66 0.057 45.455

30.00 16.68 17.40 0.72 0.064 41.667

30.00 15.60 16.32 0.72 0.063 41.667

30.00 14.40 15.24 0.84 0.071 35.714

30.00 17.40 18.00 0.60 0.054 50.000

30.00 14.40 15.00 0.60 0.051 50.000

30.00 14.28 15.00 0.72 0.061 41.667

30.00 14.16 14.88 0.72 0.061 41.667

Date: Oct-19

* Based on Prochet Method
Percolation Project Number: 12453.001

Leighton

Test Data
Project Name: Murrieta Hot Springs Rd. 

Improvements

P-8
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Project Name: Tested By: MRV Date: 10/09/19

Project No.: 12453.001 Checked By: MRV Date: 10/10/19

Boring No.: P-2 Depth (feet): 0 - 5.0

Sample No.: B-1

Soil Identification: Silty Sand (SM), Brown.

K 627.2

627.2 616.9

159.0 159.0

457.9 2.2

K

487.0

159.0

328.0

(in.) (mm.)

3" 75.000

1" 25.000

3/4" 19.000

1/2" 12.500

3/8" 9.500

#4 4.750

#8 2.360

#16 1.180

#30 0.600

#50 0.300

#100 0.150

#200 0.075

GRAVEL: 2 %

SAND: 69 %

FINES: 29 %

GROUP SYMBOL: SM N/A

N/A

Remarks:

100.0

98.1

325.2

54.3

29.0

277.5 39.4

After Wet Sieve
Wt. of Dry Soil + Container (g) 

Wt. of Container                 (g) 

Dry Wt. of Soil Retained on # 200 Sieve  (g)

Wt. of Dry Soil + Cont.       (g)

82.5

92.832.8

100.0

80.0

Dry Wt. of Soil  (g)

Cu = D60/D10 =

Cc = (D30)²/(D60*D10) =

0.0

8.7

PAN

209.2

Moisture Content of Total Air - Dry Soil

70.1

Wt. of Container No._____  (g) 

Container No.

Percent Passing  (%)

Wt. of Air-Dry Soil + Cont.  (g)

136.7

100.0

100.0

Wt. of Air-Dried Soil + Cont.(g)

Moisture Content (%)

100.0

Wt. of Container  (g)

U. S. Sieve Size Cumulative Weight   

Dry Soil Retained (g)

PARTICLE-SIZE DISTRIBUTION (GRADATION)

ASTM D 6913

Container No.:

Murrieta Hot Springs Rd Improvements

of SOILS USING SIEVE ANALYSIS



  3.0"        1 1/2"      3/4"         3/8"         #4          #8         #16         #30       #50        #100        #200

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER

GRAVEL FINES
FINE CLAY  COARSE COARSE MEDIUM

12453.001

SAND
SILT     FINE

HYDROMETER

Murrieta Hot Springs Rd Improvements

Project No.:
P-2 Sample No.:

Soil Type :

 PARTICLE - SIZE 

DISTRIBUTION   

ASTM D 6913

Soil Identification: Silty Sand (SM), Brown.

SM

GR:SA:FI : (%)

Boring No.:

Depth (feet): 0 - 5.0

Project Name:
B-1

Oct-192 : 69 : 29

0

10

20

30

40

50

60

70

80

90

100

0.0010.0100.1001.00010.000100.000

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

PARTICLE - SIZE (mm)

"

Sieve; P-2, B-1 (10-04-19)



Project Name: Tested By: MRV Date: 10/09/19

Project No.: 12453.001 Checked By: MRV Date: 10/10/19

Boring No.: P-3 Depth (feet): 0 - 5.0

Sample No.: B-1

Soil Identification: Clayey Sand (SC), Brown.

R 666.8

666.8 600.9

158.2 158.2

442.7 14.9

R

494.3

158.2

336.1

(in.) (mm.)

3" 75.000

1" 25.000

3/4" 19.000

1/2" 12.500

3/8" 9.500

#4 4.750

#8 2.360

#16 1.180

#30 0.600

#50 0.300

#100 0.150

#200 0.075

GRAVEL: 8 %

SAND: 65 %

FINES: 27 %

GROUP SYMBOL: SC N/A

N/A

Remarks:

325.2

44.9

26.5

296.9 32.9

After Wet Sieve
Wt. of Dry Soil + Container (g) 

Wt. of Container                 (g) 

Dry Wt. of Soil Retained on # 200 Sieve  (g)

93.8

92.1

21.8

Wt. of Dry Soil + Cont.       (g)

73.7

85.464.5

100.0

116.6

Dry Wt. of Soil  (g)

Cu = D60/D10 =

Cc = (D30)²/(D60*D10) =

0.0

27.6

34.9

PAN

243.9

Moisture Content of Total Air - Dry Soil

59.9

Wt. of Container No._____  (g) 

Container No.

Percent Passing  (%)

Wt. of Air-Dry Soil + Cont.  (g)

177.4

100.0

95.1

Wt. of Air-Dried Soil + Cont.(g)

Moisture Content (%)

100.0

Wt. of Container  (g)

U. S. Sieve Size Cumulative Weight   

Dry Soil Retained (g)

PARTICLE-SIZE DISTRIBUTION (GRADATION)

ASTM D 6913

Container No.:

Murrieta Hot Springs Rd Improvements

of SOILS USING SIEVE ANALYSIS



  3.0"        1 1/2"      3/4"         3/8"         #4          #8         #16         #30       #50        #100        #200

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER

GRAVEL FINES
FINE CLAY  COARSE COARSE MEDIUM

12453.001

SAND
SILT     FINE

HYDROMETER

Murrieta Hot Springs Rd Improvements

Project No.:
P-3 Sample No.:

Soil Type :

 PARTICLE - SIZE 

DISTRIBUTION   

ASTM D 6913

Soil Identification: Clayey Sand (SC), Brown.

SC

GR:SA:FI : (%)

Boring No.:

Depth (feet): 0 - 5.0

Project Name:
B-1

Oct-198 : 65 : 27
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Sieve; P-3, B-1 (10-04-19)



Project Name: Tested By: MRV Date: 10/09/19

Project No.: 12453.001 Checked By: MRV Date: 10/10/19

Boring No.: P-6 Depth (feet): 0 - 5.0

Sample No.: B-1

Soil Identification: Silty Sand (SM), Brown.

RH 649.7

649.7 642.6

199.9 199.9

442.7 1.6

RH

560.0

199.9

360.1

(in.) (mm.)

3" 75.000

1" 25.000

3/4" 19.000

1/2" 12.500

3/8" 9.500

#4 4.750

#8 2.360

#16 1.180

#30 0.600

#50 0.300

#100 0.150

#200 0.075

GRAVEL: 9 %

SAND: 71 %

FINES: 20 %

GROUP SYMBOL: SM N/A

N/A

Remarks:

94.6

90.7

9.0

355.4

43.5

19.7

312.0 29.5

After Wet Sieve
Wt. of Dry Soil + Container (g) 

Wt. of Container                 (g) 

Dry Wt. of Soil Retained on # 200 Sieve  (g)

Wt. of Dry Soil + Cont.       (g)

72.8

84.867.1

100.0

120.3

Dry Wt. of Soil  (g)

Cu = D60/D10 =

Cc = (D30)²/(D60*D10) =

0.0

23.9

41.3

PAN

250.0

Moisture Content of Total Air - Dry Soil

59.1

Wt. of Container No._____  (g) 

Container No.

Percent Passing  (%)

Wt. of Air-Dry Soil + Cont.  (g)

181.2

100.0

98.0

Wt. of Air-Dried Soil + Cont.(g)

Moisture Content (%)

100.0

Wt. of Container  (g)

U. S. Sieve Size Cumulative Weight   

Dry Soil Retained (g)

PARTICLE-SIZE DISTRIBUTION (GRADATION)

ASTM D 6913

Container No.:

Murrieta Hot Springs Rd Improvements

of SOILS USING SIEVE ANALYSIS



  3.0"        1 1/2"      3/4"         3/8"         #4          #8         #16         #30       #50        #100        #200

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER

GRAVEL FINES
FINE CLAY  COARSE COARSE MEDIUM

12453.001

SAND
SILT     FINE

HYDROMETER

Murrieta Hot Springs Rd Improvements

Project No.:
P-6 Sample No.:

Soil Type :

 PARTICLE - SIZE 

DISTRIBUTION   

ASTM D 6913

Soil Identification: Silty Sand (SM), Brown.

SM

GR:SA:FI : (%)

Boring No.:

Depth (feet): 0 - 5.0

Project Name:
B-1

Oct-199 : 71 : 20
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Sieve; P-6, B-1 (10-04-19)



Project Name: Tested By: MRV Date: 10/09/19

Project No.: 12453.001 Checked By: MRV Date: 10/10/19

Boring No.: P-7 Depth (feet): 0 - 5.0

Sample No.: B-1

Soil Identification: Silty Sand (SM), Brown.

DE 854.9

854.9 844.4

408.9 408.9

435.5 2.4

DE

693.0

408.9

284.1

(in.) (mm.)

3" 75.000

1" 25.000

3/4" 19.000

1/2" 12.500

3/8" 9.500

#4 4.750

#8 2.360

#16 1.180

#30 0.600

#50 0.300

#100 0.150

#200 0.075

GRAVEL: 0 %

SAND: 64 %

FINES: 36 %

GROUP SYMBOL: SM N/A

N/A

Remarks:

100.0

100.0

281.0

66.8

35.5

224.5 48.5

After Wet Sieve
Wt. of Dry Soil + Container (g) 

Wt. of Container                 (g) 

Dry Wt. of Soil Retained on # 200 Sieve  (g)

Wt. of Dry Soil + Cont.       (g)

93.1

98.27.9

100.0

30.2

Dry Wt. of Soil  (g)

Cu = D60/D10 =

Cc = (D30)²/(D60*D10) =

0.0

PAN

144.7

Moisture Content of Total Air - Dry Soil

83.8

Wt. of Container No._____  (g) 

Container No.

Percent Passing  (%)

Wt. of Air-Dry Soil + Cont.  (g)

70.7

100.0

100.0

Wt. of Air-Dried Soil + Cont.(g)

Moisture Content (%)

100.0

Wt. of Container  (g)

U. S. Sieve Size Cumulative Weight   

Dry Soil Retained (g)

PARTICLE-SIZE DISTRIBUTION (GRADATION)

ASTM D 6913

Container No.:

Murrieta Hot Springs Rd Improvements

of SOILS USING SIEVE ANALYSIS



  3.0"        1 1/2"      3/4"         3/8"         #4          #8         #16         #30       #50        #100        #200

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER

GRAVEL FINES
FINE CLAY  COARSE COARSE MEDIUM

12453.001

SAND
SILT     FINE

HYDROMETER

Murrieta Hot Springs Rd Improvements

Project No.:
P-7 Sample No.:

Soil Type :

 PARTICLE - SIZE 

DISTRIBUTION   

ASTM D 6913

Soil Identification: Silty Sand (SM), Brown.

SM

GR:SA:FI : (%)

Boring No.:

Depth (feet): 0 - 5.0

Project Name:
B-1

Oct-190 : 64 : 36
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Sieve; P-7, B-1 (10-04-19)



Project Name: Tested By: MRV Date: 10/09/19

Project No.: 12453.001 Checked By: MRV Date: 10/10/19

Boring No.: P-8 Depth (feet): 0 - 5.0

Sample No.: B-1

Soil Identification: Silty Sand (SM), Brown.

EX 804.3

804.3 774.0

309.6 309.6

464.4 6.5

EX

704.2

309.6

394.6

(in.) (mm.)

3" 75.000

1" 25.000

3/4" 19.000

1/2" 12.500

3/8" 9.500

#4 4.750

#8 2.360

#16 1.180

#30 0.600

#50 0.300

#100 0.150

#200 0.075

GRAVEL: 5 %

SAND: 79 %

FINES: 16 %

GROUP SYMBOL: SM N/A

N/A

Remarks:

97.5

95.3

9.4

392.5

32.2

15.5

366.5 21.1

After Wet Sieve
Wt. of Dry Soil + Container (g) 

Wt. of Container                 (g) 

Dry Wt. of Soil Retained on # 200 Sieve  (g)

Wt. of Dry Soil + Cont.       (g)

65.5

84.970.1

100.0

160.0

Dry Wt. of Soil  (g)

Cu = D60/D10 =

Cc = (D30)²/(D60*D10) =

0.0

11.6

21.6

PAN

314.9

Moisture Content of Total Air - Dry Soil

48.0

Wt. of Container No._____  (g) 

Container No.

Percent Passing  (%)

Wt. of Air-Dry Soil + Cont.  (g)

241.4

100.0

98.0

Wt. of Air-Dried Soil + Cont.(g)

Moisture Content (%)

100.0

Wt. of Container  (g)

U. S. Sieve Size Cumulative Weight   

Dry Soil Retained (g)

PARTICLE-SIZE DISTRIBUTION (GRADATION)

ASTM D 6913

Container No.:

Murrieta Hot Springs Rd Improvements

of SOILS USING SIEVE ANALYSIS



  3.0"        1 1/2"      3/4"         3/8"         #4          #8         #16         #30       #50        #100        #200

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER

GRAVEL FINES
FINE CLAY  COARSE COARSE MEDIUM

12453.001

SAND
SILT     FINE

HYDROMETER

Murrieta Hot Springs Rd Improvements

Project No.:
P-8 Sample No.:

Soil Type :

 PARTICLE - SIZE 

DISTRIBUTION   

ASTM D 6913

Soil Identification: Silty Sand (SM), Brown.

SM

GR:SA:FI : (%)

Boring No.:

Depth (feet): 0 - 5.0

Project Name:
B-1

Oct-195 : 79 : 16
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Sieve; P-8, B-1 (10-04-19)



Water Quality Management Plan (WQMP) 

Murrieta Hot Springs Road Widening 

 

- 42 - 
 

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.



Water Quality Management Plan (WQMP) 

Murrieta Hot Springs Road Widening 

 

- 43 - 
 

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.



Water Quality Management Plan (WQMP) 

Murrieta Hot Springs Road Widening 
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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. 

 



Date

Enter the Area Tributary to this Feature AT = 2.107 acres

Site Location Township

Range

Section

D85 = 0.74

If = 0.87

Use the following equation based on the WEF/ASCE Method

C = 0.858If
3 

- 0.78If
2 

+ 0.774If + 0.04 C = 0.69

Vu = 0.51

VBMP (ft
3
)=  VBMP = 3,901 ft3

Determine the Effective Impervious Fraction

Type of post-development surface cover 

(use pull down menu)

Mixed Surface Types

Effective Impervious Fraction

85
th

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

Notes: 

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

Calculate the design storage volume of the BMP, VBMP.

12 (in/ft)

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

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

Enter the 85
th

 Percentile, 24-hour Rainfall Depth

                                             DMA NW

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

Determine Design Storage Volume, VBMP

(in*ac)/ac

5/11/2020

Designed by BCK County/City Case No

Company Project Number/Name 68282.60 - Murrieta Hot Springs Road Widening

Drainage Area Number/Name

Calculated Cells     

Company Name SB&O Inc.

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

   Legend:
Required Entries    



BMP ID

      NW BNI

Company Name: Date: 5.11.2020

Designed by: County/City Case No.:

Enter the area tributary to this feature AT= 2.107 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 3,901 ft3

Estimated footprint of BMP, AreaBMP (available space or 3% imp. area) AreaBMP= 1,777 ft2

Depth of Surface Ponding Layer (6" minimum, 12" maximum) dP = 12.0 inches 

Depth of Engineered Soil Media ( 24" to 36"; 18" if vertically constrained) dS = 30.0 inches 

Design Media Filtration Rate (2.5 in/hr) Idesign = 2.5 in/hr

Allowable Routing Period, Trouting (5 hrs) Trouting = 5.0 hr

Effective Biofiltration Depth, dE_bio

     dE_bio (ft) = (dP + (0.3 x dS) + (Idesign  * Trouting)) (ft) dE_bio = 2.8 ft

Effective Static Depth, dE_bio_static

     dE_bio_static = (dP + (0.3 * dS) ) (ft) 1.8 ft

     Vbiofiltered = dE_bio * AreaBMP 4960.8 ft
3

     Vbiofiltered_static = dE_bio_static * AreaBMP 3109.8 ft
3

Criteria 1: Results: FAIL

Criteria 2: Results: PASS

Vbiofiltered_static =

Biofiltration with No Infiltration Facility  - 

Design Procedure
Legend:

Required Entries

Calculated Cells

SB&O, Inc.

BCK

Design Volume

Note: This area shall be measured at the mid-ponding depth of the BMP. For systems with side-slopes, this 

should be the contour that is midway between the floor of the basin and the maximum water quality 

ponding elevation of the basin. The underlying gravel layer for drain pipes should extend to this contour. 

For systems with vertical walls, the effective area is the full footprint.

Biofiltration with No Infiltration Facility Surface Area

dE_bio_static =

Vbiofiltered =

Sizing Option 1 Result

Vbiofiltered (with routing) ≥ 150% of VBMP

Sizing Option 2 Result

Vbiofiltered_static ≥ 0.75 x VBMP

Note

If neither of these criteria are met increase the footprint and rerun calculations. This calculation is 

inherently iterative.

 Riverside County-SMR LID BMP Design Handbook

April 2018



z = :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 2 %

Check Dam Spacing 0 feet

Describe Vegetation: 

Notes: 

Side Slopes in Partial Retention with Biofiltration Facility

Biofiltration with No Retention Facility Properties

 Riverside County-SMR LID BMP Design Handbook

April 2018



Date

Enter the Area Tributary to this Feature AT = 1.588 acres

Site Location Township

Range

Section

D85 = 0.74

If = 0.85

Use the following equation based on the WEF/ASCE Method

C = 0.858If
3 

- 0.78If
2 

+ 0.774If + 0.04 C = 0.66

Vu = 0.49

VBMP (ft
3
)=  VBMP = 2,825 ft3

Calculated Cells     

Company Name SB&O Inc.

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

   Legend:
Required Entries    

BCK County/City Case No

Company Project Number/Name 68282.60 - Murrieta Hot Springs Road Widening

Drainage Area Number/Name

85
th

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

Notes: 

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

Calculate the design storage volume of the BMP, VBMP.

12 (in/ft)

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

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

Enter the 85
th

 Percentile, 24-hour Rainfall Depth

                                             DMA SW

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

Determine Design Storage Volume, VBMP

(in*ac)/ac

5/11/2020

Designed by

Determine the Effective Impervious Fraction

Type of post-development surface cover 

(use pull down menu)

Mixed Surface Types

Effective Impervious Fraction



BMP ID

      SW BNI

Company Name: Date:

Designed by: County/City Case No.:

Enter the area tributary to this feature AT= 1.588 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 2,825 ft3

Estimated footprint of BMP, AreaBMP (available space or 3% imp. area) AreaBMP= 1,309 ft2

Depth of Surface Ponding Layer (6" minimum, 12" maximum) dP = 12.0 inches 

Depth of Engineered Soil Media ( 24" to 36"; 18" if vertically constrained) dS = 30.0 inches 

Design Media Filtration Rate (2.5 in/hr) Idesign = 2.5 in/hr

Allowable Routing Period, Trouting (5 hrs) Trouting = 5.0 hr

Effective Biofiltration Depth, dE_bio

     dE_bio (ft) = (dP + (0.3 x dS) + (Idesign  * Trouting)) (ft) dE_bio = 2.8 ft

Effective Static Depth, dE_bio_static

     dE_bio_static = (dP + (0.3 * dS) ) (ft) 1.8 ft

     Vbiofiltered = dE_bio * AreaBMP 3654.3 ft
3

     Vbiofiltered_static = dE_bio_static * AreaBMP 2290.8 ft
3

Criteria 1: Results: FAIL

Criteria 2: Results: PASS

Sizing Option 1 Result

Vbiofiltered (with routing) ≥ 150% of VBMP

Sizing Option 2 Result

Vbiofiltered_static ≥ 0.75 x VBMP

Note

If neither of these criteria are met increase the footprint and rerun calculations. This calculation is 

inherently iterative.

Vbiofiltered_static =

Biofiltration with No Infiltration Facility  - 

Design Procedure
Legend:

Required Entries

Calculated Cells

SB&O, Inc.

BCK

Design Volume

Note: This area shall be measured at the mid-ponding depth of the BMP. For systems with side-slopes, this 

should be the contour that is midway between the floor of the basin and the maximum water quality 

ponding elevation of the basin. The underlying gravel layer for drain pipes should extend to this contour. 

For systems with vertical walls, the effective area is the full footprint.

Biofiltration with No Infiltration Facility Surface Area

dE_bio_static =

Vbiofiltered =

5/11/2020

 Riverside County-SMR LID BMP Design Handbook

April 2018



z = :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 2 %

Check Dam Spacing 0 feet

Describe Vegetation: 

Notes: 

Side Slopes in Partial Retention with Biofiltration Facility

Biofiltration with No Retention Facility Properties

 Riverside County-SMR LID BMP Design Handbook

April 2018



Date

Enter the Area Tributary to this Feature AT = 0.68 acres

Site Location Township

Range

Section

D85 = 0.74

If = 0.86

Use the following equation based on the WEF/ASCE Method

C = 0.858If
3 

- 0.78If
2 

+ 0.774If + 0.04 C = 0.67

Vu = 0.50

VBMP (ft
3
)=  VBMP = 1,234 ft3

Calculated Cells     

Company Name SB&O Inc.

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

   Legend:
Required Entries    

BCK County/City Case No

Company Project Number/Name 68282.60 - Murrieta Hot Springs Road Widening

Drainage Area Number/Name

85
th

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

Notes: 

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

Calculate the design storage volume of the BMP, VBMP.

12 (in/ft)

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

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

Enter the 85
th

 Percentile, 24-hour Rainfall Depth

                                             DMA NE

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

Determine Design Storage Volume, VBMP

(in*ac)/ac

5/11/2020

Designed by

Determine the Effective Impervious Fraction

Type of post-development surface cover 

(use pull down menu)

Mixed Surface Types

Effective Impervious Fraction



BMP ID

       NE BNI

Company Name: Date:

Designed by: County/City Case No.:

Enter the area tributary to this feature AT= 0.68 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 1,234 ft3

Estimated footprint of BMP, AreaBMP (available space or 3% imp. area) AreaBMP= 578 ft2

Depth of Surface Ponding Layer (6" minimum, 12" maximum) dP = 12.0 inches 

Depth of Engineered Soil Media ( 24" to 36"; 18" if vertically constrained) dS = 30.0 inches 

Design Media Filtration Rate (2.5 in/hr) Idesign = 2.5 in/hr

Allowable Routing Period, Trouting (5 hrs) Trouting = 5.0 hr

Effective Biofiltration Depth, dE_bio

     dE_bio (ft) = (dP + (0.3 x dS) + (Idesign  * Trouting)) (ft) dE_bio = 2.8 ft

Effective Static Depth, dE_bio_static

     dE_bio_static = (dP + (0.3 * dS) ) (ft) 1.8 ft

     Vbiofiltered = dE_bio * AreaBMP 1613.6 ft
3

     Vbiofiltered_static = dE_bio_static * AreaBMP 1011.5 ft
3

Criteria 1: Results: FAIL

Criteria 2: Results: PASS

Sizing Option 1 Result

Vbiofiltered (with routing) ≥ 150% of VBMP

Sizing Option 2 Result

Vbiofiltered_static ≥ 0.75 x VBMP

Note

If neither of these criteria are met increase the footprint and rerun calculations. This calculation is 

inherently iterative.

Vbiofiltered_static =

Biofiltration with No Infiltration Facility  - 

Design Procedure
Legend:

Required Entries

Calculated Cells

SB&O, Inc.

BCK

Design Volume

Note: This area shall be measured at the mid-ponding depth of the BMP. For systems with side-slopes, this 

should be the contour that is midway between the floor of the basin and the maximum water quality 

ponding elevation of the basin. The underlying gravel layer for drain pipes should extend to this contour. 

For systems with vertical walls, the effective area is the full footprint.

Biofiltration with No Infiltration Facility Surface Area

dE_bio_static =

Vbiofiltered =

5/11/2020

 Riverside County-SMR LID BMP Design Handbook
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z = :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 2 %

Check Dam Spacing 0 feet

Describe Vegetation: 

Notes: 

Side Slopes in Partial Retention with Biofiltration Facility

Biofiltration with No Retention Facility Properties

 Riverside County-SMR LID BMP Design Handbook

April 2018



Date

Enter the Area Tributary to this Feature AT = 0.844 acres

Site Location Township

Range

Section

D85 = 0.74

If = 0.65

Use the following equation based on the WEF/ASCE Method

C = 0.858If
3 

- 0.78If
2 

+ 0.774If + 0.04 C = 0.45

Vu = 0.33

VBMP (ft
3
)=  VBMP = 1,011 ft3

Calculated Cells     

Company Name SB&O Inc.

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

   Legend:
Required Entries    

BCK County/City Case No

Company Project Number/Name 68282.60 - Murrieta Hot Springs Road Widening

Drainage Area Number/Name

85
th

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

Notes: 

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

Calculate the design storage volume of the BMP, VBMP.

12 (in/ft)

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

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

Enter the 85
th

 Percentile, 24-hour Rainfall Depth

                                             DMA SE

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

Determine Design Storage Volume, VBMP

(in*ac)/ac

5/11/2020

Designed by

Determine the Effective Impervious Fraction

Type of post-development surface cover 

(use pull down menu)

Mixed Surface Types

Effective Impervious Fraction



BMP ID

      SE BNI

Company Name: Date:

Designed by: County/City Case No.:

Enter the area tributary to this feature AT= 0.844 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 1,011 ft3

Estimated footprint of BMP, AreaBMP (available space or 3% imp. area) AreaBMP= 605 ft2

Depth of Surface Ponding Layer (6" minimum, 12" maximum) dP = 12.0 inches 

Depth of Engineered Soil Media ( 24" to 36"; 18" if vertically constrained) dS = 30.0 inches 

Design Media Filtration Rate (2.5 in/hr) Idesign = 2.5 in/hr

Allowable Routing Period, Trouting (5 hrs) Trouting = 5.0 hr

Effective Biofiltration Depth, dE_bio

     dE_bio (ft) = (dP + (0.3 x dS) + (Idesign  * Trouting)) (ft) dE_bio = 2.8 ft

Effective Static Depth, dE_bio_static

     dE_bio_static = (dP + (0.3 * dS) ) (ft) 1.8 ft

     Vbiofiltered = dE_bio * AreaBMP 1689.0 ft
3

     Vbiofiltered_static = dE_bio_static * AreaBMP 1058.8 ft
3

Criteria 1: Results: PASS

Criteria 2: Results: PASS

Sizing Option 1 Result

Vbiofiltered (with routing) ≥ 150% of VBMP

Sizing Option 2 Result

Vbiofiltered_static ≥ 0.75 x VBMP

Note

If neither of these criteria are met increase the footprint and rerun calculations. This calculation is 

inherently iterative.

Vbiofiltered_static =

Biofiltration with No Infiltration Facility  - 

Design Procedure
Legend:

Required Entries

Calculated Cells

SB&O, Inc.

BCK

Design Volume

Note: This area shall be measured at the mid-ponding depth of the BMP. For systems with side-slopes, this 

should be the contour that is midway between the floor of the basin and the maximum water quality 

ponding elevation of the basin. The underlying gravel layer for drain pipes should extend to this contour. 

For systems with vertical walls, the effective area is the full footprint.

Biofiltration with No Infiltration Facility Surface Area

dE_bio_static =

Vbiofiltered =

5/11/2020

 Riverside County-SMR LID BMP Design Handbook

April 2018



z = :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 2 %

Check Dam Spacing 0 feet

Describe Vegetation: 

Notes: 

Side Slopes in Partial Retention with Biofiltration Facility

Biofiltration with No Retention Facility Properties

 Riverside County-SMR LID BMP Design Handbook

April 2018



Date

Enter the Area Tributary to this Feature AT = 0.417 acres

Site Location Township

Range

Section

D85 = 0.74

If = 0.60

Use the following equation based on the WEF/ASCE Method

C = 0.858If
3 

- 0.78If
2 

+ 0.774If + 0.04 C = 0.41

Vu = 0.30

VBMP (ft
3
)=  VBMP = 454 ft3

Determine the Effective Impervious Fraction

Type of post-development surface cover 

(use pull down menu)

Mixed Surface Types

Effective Impervious Fraction

85
th

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

Notes: 

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

Calculate the design storage volume of the BMP, VBMP.

12 (in/ft)

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

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

Enter the 85
th

 Percentile, 24-hour Rainfall Depth

                                             DMA SE2

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

Determine Design Storage Volume, VBMP

(in*ac)/ac

5/11/2020

Designed by BCK County/City Case No

Company Project Number/Name 68282.60 - Murrieta Hot Springs Road Widening

Drainage Area Number/Name

Calculated Cells     

Company Name SB&O Inc.

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

   Legend:
Required Entries    



BMP ID

      SE2 BNI

Company Name: Date: 5.7.2020

Designed by: County/City Case No.:

Enter the area tributary to this feature AT= 0.417 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 454 ft3

Estimated footprint of BMP, AreaBMP (available space or 3% imp. area) AreaBMP= 292 ft2

Depth of Surface Ponding Layer (6" minimum, 12" maximum) dP = 12.0 inches 

Depth of Engineered Soil Media ( 24" to 36"; 18" if vertically constrained) dS = 30.0 inches 

Design Media Filtration Rate (2.5 in/hr) Idesign = 2.5 in/hr

Allowable Routing Period, Trouting (5 hrs) Trouting = 5.0 hr

Effective Biofiltration Depth, dE_bio

     dE_bio (ft) = (dP + (0.3 x dS) + (Idesign  * Trouting)) (ft) dE_bio = 2.8 ft

Effective Static Depth, dE_bio_static

     dE_bio_static = (dP + (0.3 * dS) ) (ft) 1.8 ft

     Vbiofiltered = dE_bio * AreaBMP 815.2 ft
3

     Vbiofiltered_static = dE_bio_static * AreaBMP 511.0 ft
3

Criteria 1: Results: PASS

Criteria 2: Results: PASS

Vbiofiltered_static =

Biofiltration with No Infiltration Facility  - 

Design Procedure
Legend:

Required Entries

Calculated Cells

SB&O, Inc

BCK

Design Volume

Note: This area shall be measured at the mid-ponding depth of the BMP. For systems with side-slopes, this 

should be the contour that is midway between the floor of the basin and the maximum water quality 

ponding elevation of the basin. The underlying gravel layer for drain pipes should extend to this contour. 

For systems with vertical walls, the effective area is the full footprint.

Biofiltration with No Infiltration Facility Surface Area

dE_bio_static =

Vbiofiltered =

Sizing Option 1 Result

Vbiofiltered (with routing) ≥ 150% of VBMP

Sizing Option 2 Result

Vbiofiltered_static ≥ 0.75 x VBMP

Note

If neither of these criteria are met increase the footprint and rerun calculations. This calculation is 

inherently iterative.

 Riverside County-SMR LID BMP Design Handbook

April 2018



z = :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 2 %

Check Dam Spacing 0 feet

Describe Vegetation: 

Notes: 

Side Slopes in Partial Retention with Biofiltration Facility

Biofiltration with No Retention Facility Properties

 Riverside County-SMR LID BMP Design Handbook

April 2018



Date

Enter the Area Tributary to this Feature AT = 0.371 acres

Site Location Township

Range

Section

D85 = 0.74

If = 0.80

Use the following equation based on the WEF/ASCE Method

C = 0.858If
3 

- 0.78If
2 

+ 0.774If + 0.04 C = 0.60

Vu = 0.44

VBMP (ft
3
)=  VBMP = 593 ft3

Determine the Effective Impervious Fraction

Type of post-development surface cover 

(use pull down menu)

Mixed Surface Types

Effective Impervious Fraction

85
th

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

Notes: 

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

Calculate the design storage volume of the BMP, VBMP.

12 (in/ft)

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

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

Enter the 85
th

 Percentile, 24-hour Rainfall Depth

                                             DMA SE3

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

Determine Design Storage Volume, VBMP

(in*ac)/ac

10/23/2019

Designed by BCK County/City Case No

Company Project Number/Name 68282.60 - Murrieta Hot Springs Road Widening

Drainage Area Number/Name

Calculated Cells     

Company Name SB&O Inc.

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

   Legend:
Required Entries    



BMP ID

      SE3 BNI

Company Name: Date:

Designed by: County/City Case No.:

Enter the area tributary to this feature AT= 0.371 acres

Enter VBMP determined from Section 2.1 of this Handbook VBMP= 593 ft3

Estimated footprint of BMP, AreaBMP (available space or 3% imp. area) AreaBMP= 314 ft2

Depth of Surface Ponding Layer (6" minimum, 12" maximum) dP = 12.0 inches 

Depth of Engineered Soil Media ( 24" to 36"; 18" if vertically constrained) dS = 30.0 inches 

Design Media Filtration Rate (2.5 in/hr) Idesign = 2.5 in/hr

Allowable Routing Period, Trouting (5 hrs) Trouting = 5.0 hr

Effective Biofiltration Depth, dE_bio

     dE_bio (ft) = (dP + (0.3 x dS) + (Idesign  * Trouting)) (ft) dE_bio = 2.8 ft

Effective Static Depth, dE_bio_static

     dE_bio_static = (dP + (0.3 * dS) ) (ft) 1.8 ft

     Vbiofiltered = dE_bio * AreaBMP 876.6 ft
3

     Vbiofiltered_static = dE_bio_static * AreaBMP 549.5 ft
3

Criteria 1: Results: FAIL

Criteria 2: Results: PASS

Vbiofiltered_static =

Biofiltration with No Infiltration Facility  - 

Design Procedure
Legend:

Required Entries

Calculated Cells

SB&O, Inc.

BCK

Design Volume

Note: This area shall be measured at the mid-ponding depth of the BMP. For systems with side-slopes, this 

should be the contour that is midway between the floor of the basin and the maximum water quality 

ponding elevation of the basin. The underlying gravel layer for drain pipes should extend to this contour. 

For systems with vertical walls, the effective area is the full footprint.

Biofiltration with No Infiltration Facility Surface Area

dE_bio_static =

Vbiofiltered =

5/11/2020

Sizing Option 1 Result

Vbiofiltered (with routing) ≥ 150% of VBMP

Sizing Option 2 Result

Vbiofiltered_static ≥ 0.75 x VBMP

Note

If neither of these criteria are met increase the footprint and rerun calculations. This calculation is 

inherently iterative.

 Riverside County-SMR LID BMP Design Handbook

April 2018



z = :1

Diameter of Underdrain 6 inches

Longitudinal Slope of Site (3% maximum) 2 %

Check Dam Spacing 0 feet

Describe Vegetation: 

Notes: 

Side Slopes in Partial Retention with Biofiltration Facility

Biofiltration with No Retention Facility Properties

 Riverside County-SMR LID BMP Design Handbook

April 2018



BCK
Line

BCK
Callout
Brooks Box (see attached)

BCK
Highlight

BCK
Highlight

BCK
Text Box
Hand maintenance:  lift/remove brooks box 12x12" grate, lift screen, empty, replace screen and replace grate.



ORG. DWG. DATE REV. DWG. DATE 1212 CB

12” x 12”
CATCH BASIN

04-20-95 05-18-00

7
-
0
1

12"

1212  TOP SECTION (WITH GALVANIZED FRAME)

16 lbs.
18 lbs.

1212 STEEL COVER

PARKWAY
TRAFFIC

15"

14 7/8" 14 7/8" 1 1/2"

1212 T18

1212 T12

18"

12"

270

275

1212 T28 28" 380

1212 T24 24" 430 (4) 8" x 15"

(4) 8" x 12"

(4) 5" x 10"

(4) 8" x 22"

1212 T6 6" 170 NONE

1212 L18

1212 L12

18"

12"

270

275

LOWER
SECTION HT. LBS KNOCK-OUT

1212 L28 28" 380

1212 L24 24" 430 (4) 8" x 15"

(4) 8" x 12”

(4) 5" x 10"

(4) 8" x 22"

1212 CAST IRON GRATE

PARKWAY ONLY

1212 STEEL GRATES

PARKWAY
TRAFFIC

28 lbs.

SEE
CHART

20"
20"

4”

20"20"

1212  BASE

WT. 165 lbs

TOP
SECTION HT. LBS KNOCK-OUT

1212 E6 6" 170 NONE

EXTENSION
SECTION HT. LBS KNOCK-OUT

SEE
CHART

20"
20"

NOTES:

1. GRATES AND COVERS AVAILABLE PAINTED BLACK OR GALVANIZED

2. “ADA” GRATES AVAILABLE IN PARKWAY & TRAFFIC

3. “HEEL PROOF” GRATES AVAILABLE IN PARKWAY & TRAFFIC

4. A TOP SECTION WITH FRAME MUST BE USED IF BOLT DOWN REQUIRED

12"

15" 1 1/2"

1212  LOWER SECTION (NO FRAME)

22 lbs.
25 lbs.

NOTE: USE 12”, 18”, 24”, 28” LOWERS TO
INCREASE DEPTH UP TO A MAXIMUM OF 72”

BCK
Rectangle

BCK
Rectangle

BCK
Rectangle

BCK
Rectangle



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Oct 30 2019

2' Wide 3'' Deep Curb Opening Chnl Capacity at S of 0.0800 is 4.7 cfs

Rectangular
Bottom Width (ft) =  2.00
Total Depth (ft) =  0.25

Invert Elev (ft) =  100.00
Slope (%) =  8.00
N-Value =  0.015

Calculations
Compute by: Known Depth
Known Depth (ft) =  0.25

Highlighted
Depth (ft) =  0.25
Q (cfs) =  4.789
Area (sqft) =  0.50
Velocity (ft/s) =  9.58
Wetted Perim (ft) =  2.50
Crit Depth, Yc (ft) =  0.25
Top Width (ft) =  2.00
EGL (ft) =  1.68

0 .5 1 1.5 2 2.5 3

Elev (ft) Depth (ft)
Section

99.75 -0.25

100.00 0.00

100.25 0.25

100.50 0.50

100.75 0.75

101.00 1.00

Reach (ft)



Water Quality Management Plan (WQMP) 

Murrieta Hot Springs Road Widening 

 

- 45 - 
 

Appendix 7:  

Hydromodification 

Supporting Detail Relating to compliance with the Hydromodification Performance Standards 

 

Examples of material to provide in Appendix 7 may include but are not limited to the following:  

• Hydromodification Exemption Exhibit,  

• Potential Critical Coarse Sediment Yield Area Mapping 

• Hydromodification BMP sizing calculations, 

• B. Cho, v. 4, report files, 

• Site-Specific Critical Coarse Sediment Analysis, 

• Design details/drawings from manufacturers for proprietary BMPs 

This information should support the hydromodification exemption (if applicable) and hydrologic 

control BMP and Sediment Supply BMP sections of this Template. Refer to Section 2.4 and 3.6 

of the SMR WQMP and Sections E of this Template. 
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Santa Margarita River Watershed Boundary
Protected Lands
Potential Critical Coarse Sediment Yield Area
Potential Sediment Source Area

!!? Sand and Gravel Deposits

Riverside Co.
San Diego Co.

Santa Margarita 
Eco Reserve

 SANTA MARGARITA RIVER WATERSHED 
POTENTIAL CRITICAL COARSE SEDIMENT YIELD AREAS AND POTENTIAL SEDIMENT SOURCE AREASExhibit G-1

BCK
Callout
Site does not discharge to a critical coarse sediment yield area



Development Project Number(s): Rain Gauge

Latitude (decimal format): BMP Type (per WQMP):

Longitude (decimal format): BMP Number (Sequential):

DRAINAGE AREA (ACRES) - 10 acre max
1

2-YEAR, 1-HOUR INTENSITY (IN/HR) - Plate D-4.3

LONGEST WATERCOURSE (FT) - 1,000' max
1

10-YEAR, 1-HOUR INTENSITY (IN/HR) - Plate D-4.1

UPSTREAM ELEVATION OF WATERCOURSE (FT) SLOPE OF THE INTENSITY DURATION - Plate D-4.6 

DOWNSTREAM ELEV. OF WATERCOURSE (FT) CLOSEST IMPERVIOUS PERCENTAGE (%)

EXISTING IMPERVIOUS PERCENTAGE (%) LOW LOSS RATE (%) calc'd: -5910.00 Over-ride:

Use 10% of Q2 to avoid Field Screening requirements

*Attach Field Screen report with photos, and field measurements. SCCWRP Field Screening Tool available at: http://www.sccwrp.org/Data/DataTools/HydromodScreening.aspx

*SCCWRP Tech. Report #606 for Field Screening available at: CCWRP Field Screening Tool available at: http://www.sccwrp.org/Data/DataTools/HydromodScreening.aspx

**Calculator output shall be attached. Calculator can be found at: http://www.projectcleanwater.org/attachments/article/137/Channel%20Vulnerability%20Calculator.xlsx?1361c1

84.1

84.1

2.11  Ac. Weighted Average RI Numbers = 42.0 59.0

Per Dr. Luis Parra, the AMC condition is based on the rainfall record. Applying NEH-4 (1964) for the non-freezing conditions in Riverside County the AMC conditions are: 

AMC-I for less than 0.5" of rain the previous 5 days; AMC-II for between 0.5" to 1.1" of rain the previous 5 days; or AMC-III for more than 1.1" for the previous 5 days. 

Ex. 10-year Flowrate
1
 = 1.539 cfs  Flowrate

1
 = cfs

Ex. 10-year Flowrate (Attach Study) = cfs Ex. 2-year Flowrate (Attach Study) = cfs

1
The equations used to determine the 10-year and 10% of the 2-yr are limited to 10-acres and 1,000'. Flowrates from a separate study can be used to over-ride the calculated values

so that larger areas (up to 20 acres) and longer watercourse lengths can be used. All values still need to be filled out, even when there is a user-defined discharge value entered. 

DRAINAGE AREA (ACRES)

LONGEST WATERCOURSE (FT)

DIFFERENCE IN ELEV (FT) - along watercourse

PROPOSED IMPERVIOUS PERCENTAGE (%) 

84.1

2.11  Ac. Weighted Average RI Numbers = 21.0 38.0

Per Dr. Luis Parra, the AMC condition is based on the rainfall record. Applying NEH-4 (1964) for the non-freezing conditions in Riverside County the AMC conditions are: 

AMC-I for less than 0.5" of rain the previous 5 days; AMC-II for between 0.5" to 1.1" of rain the previous 5 days; or AMC-III for more than 1.1" for the previous 5 days. 

         ---        ---

Responsible-in-charge: Date:

Signature: Spreadsheet Developed by: Benjie Cho, P.E.
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1000

10.4

87

2.107

Go to "BMP Design" tab to design your BMP, then check results below. 

Print both this "HydroMod" Sheet and the "BMP Design" sheet for your submittal.  

Vegetative Cover

RI Index

AMC II

80

Soil A % Soil C %Cover Type #

63 91

Soil D %

Cover-

Cover Type

Barren

Subarea Acreage

1.0535 Ac.

Pre-Development - Calculated Range of Flow Rates analyzed for Hydromod (Suceptible Range of Flows)

1.70 feet

0

Ex. 10% of the 2-year

Soil D %

RI Index

AMC I

RI Index

AMC II

Urban Landscaping CoverGood

Post-Project - Hydrograph Information

Post-Project - Soils Information

First result out of compliance in the rainfall record

Yes, this is acceptable

Proposed

0 0

297.13 hours

---

Requirement

---

---

---

0 0

58.0
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p
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Calculated Upper Flow-rate limit Calculated Lower Flow-rate limit

75% Mobile Home Park

It is expressly agreed and understood by the USER of this Excel Spreadsheet file (file) released hereby (whether released in digital or hard copy form) that Riverside County (County) makes no representation as to its accuracy. Further, it is the intent of the parties hereto that the USER shall 

review and verify calculations, analyze results, and/or independently determine the accuracy thereof prior to placing any reliance whatsoever on the information. Further, the USER shall hold the County, together with the officers, agents and employees of each, free and harmless from any 

liability whatsoever, including wrongful death, based or asserted upon any act or omission of the District or County, their officers, agents, employees or subcontractors, relating to or in any way connected with the unauthorized use of these files or information; and USER agrees to protect and 

defend, including all attorney fees and other expenses, each of the foregoing bodies and persons in any legal action based or asserted upon any such acts or omissions. USER also agrees not to sell, reproduce or release these files to others for any purpose whatsoever, except those incidental 

uses for which the files were acquired, verified and combined with USER’S own work product. Reasonable effort was made to fully comply with the San Diego MS4 Permit requirements using the methods found in the Riverside County Hydrology Manual. If the user finds an error in any 

way, please contact the County so that the error can be corrected. Any direct tampering of the equations in this spreadsheet would be considered extremely inappropriate, and potentially fraudulent. 

0 0 0

Temecula Valley

38

0.52

0.88

Biofiltration with No Infiltration

NW

74.5

Pre-Development - Soils Information

RI Index

AMC I

RI Index

AMC III

Santa Margarita Region - County HydroMod Iterative Spreadsheet Model
Only for use the unincorporated portions of Riverside County, unless otherwise approved by the Co-Permittee

Pre-Development - Hydrology Information

YesP
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SD HMP Channel Vulnerability Calculator Rating**
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Soil B %

1 1.0535 Ac.

0.56

2.107

1000

1000

989.6

75

Lower Flow Value 0.1Q2Yes

Issue @ Stage =

Issue @ Stage =

15.9

Urban Landscaping

15.9 21 38

0

Soil B % Soil C %

21

RI Index

AMC III

0.205

15.9 58

Mitigated Q < 110% of Pre-Dev. Q? 

Mitigated Duration < 110% of Pre-Dev?* 

Cover Type # Subarea Acreage Cover Type Vegetative Cover Soil A %

22 2.107 Ac.

22 Good Cover

(Co-Permitte Approval is required) User-Defined Discharge Values with accompanying Hydrology Study
1
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58

MHS Rd Widening

33.555045

-117.147997

R
es

u
lt

s

See below for the Height 

in the Basin (Stage) that is 

causing a non-compliant result---

         ---

         ---

---

---

       ---

       ---

Yes, this is acceptable

Yes, this is acceptable

---

Hydromod Ponded depth

Hydromod Drain Time (unclogged)

Is the HydroMod BMP properly sized?

01.2 68282 NW Hydromod Control Design - Cho v.4.xlsx



BMP Design Fill in blue shaded areas

feet, Stage Intervals Larger intervals may incr. the Q at the bottom stg.

STEP1: Size the BMP, so that the Total Volume > Max HydroMod Vol. (Deeper is ok, it will be refined in the Design Geometry)

Is the BMP a Tank shape? 2 1 for yes; 2 for no. 0 0 0 0

Is the BMP Arched shape? 2 1 for yes; 2 for no. 0.10 0.004    178 0.00

How many cells together? 2 0.20 0.008    355 0.00

Diameter (Hortz. for arch) = 48 IN 0.30 0.012    533 0.00

Length = 160 FT 0.40 0.016    711 0.25

0.50 0.020    888 0.40

0.60 0.024    1066 0.50

Bottom Stage H= 1.2' SS= 0 :1 0.70 0.029    1244 0.59

0.80 0.033    1421 0.67

Width 5.5 FT 0.90 0.037    1599 0.74

Length 323 FT 1.00 0.041    1777 0.80

area = area = 1777 1.10 0.045    1954 0.86

1.20 0.049    2132 0.91

Top Stage       H= 0.5' SS= 2 :1 1.30 0.052    2283 0.96

Top Area 1.40 0.056    2447 1.01

Width 4.5 FT 1.50 0.060    2624 1.05

Length 321 FT 1.60 0.065    2814 1.10

area = area = 1445 1.70 0.069    3017 1.14

FT3

FT3

FT3

FT3

FT2

FT
1
Does not include forebay, or low flow trench

2
Does not account for freeboard or access roads

3
Does not consider Increased Runoff

STEP3: Delete outlets, then propose the largest lowest orifice that does not, exceed the ex. Q or Duration. If the Q is 

acceptable, but the duration is exceeded, try decreasing orifice, then adding a weir slightly below the stage that has an issue. 

OUTLETS (for Stage-Discharge) Hydromod Depth = 

   + 1' Freeboard =

Top Surface Area 

Based on HydroMod Depth +1' of Freeboard

0 0.00

0.0833 6.00 FT

1.70 2.6 1 FT 0.069    3,017     

FT

FT

STEP4:  Complete an increased runoff analysis, if the project can impact downstream properties. Incorporate these designs into the WQMP site plan. 

Add emergency overflow weir, for flows that exceed the Hydromod volumes, sized to the 100-year peak flow rate. Add access roads (< 10% longitudnal slope) 

with enough width & turn around access for equipment that would be needed to scarify the bottom or remove Bioretention soil media. 

Yes Consider Infiltration (Yes or No)? 

0.1 Infiltration rate (in/hr)  
3

ft3/sec, Infiltration (over entire bottom)

4 Factor of  Safety     (3 or greater) 3 ft3/sec, Infiltration / Factor of Safety

360 mins, Max. Time represented by tests
3
Per the RC LID Manual, Appendix A.

Top Stage

It is expressly agreed and understood by the USER of this Excel Spreadsheet file (file) released hereby (whether released in digital or hard copy form) that Riverside County (County) makes no representation as to its accuracy. Further, it is the 

intent of the parties hereto that the USER shall review and verify calculations, analyze results, and/or independently determine the accuracy thereof prior to placing any reliance whatsoever on the information. Further, the USER shall hold the 

County, together with the officers, agents and employees of each, free and harmless from any liability whatsoever, including wrongful death, based or asserted upon any act or omission of the District or County, their officers, agents, 

employees or subcontractors, relating to or in any way connected with the unauthorized use of these files or information; and USER agrees to protect and defend, including all attorney fees and other expenses, each of the foregoing bodies and 

persons in any legal action based or asserted upon any such acts or omissions. USER also agrees not to sell, reproduce or release these files to others for any purpose whatsoever, except those incidental uses for which the files were acquired, 

verified and combined with USER’S own work product. Reasonable effort was made to fully comply with the San Diego MS4 Permit requirements using the methods found in the Riverside County Hydrology Manual. If the user finds an error 

in any way, please contact the County so that the error can be corrected. Any direct tampering of the equations in this spreadsheet would be considered extremely inappropriate, and potentially fraudulent. 
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Enter information from actual infiltration tests

Total Prop. Volume
1
 = 

Total Acreage
2
 = 

Top Area

5.5
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323

Prop Bottom Stg Vol =

Max HydroMod Depth
3
 =

MINIMUM DESIGN GEOMETRY

Length

0.1
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Width 

(ft)
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2,132                         

No. of 

Weirs
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331.8:1
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Length

Weir Outlets

2,100                         

PROPOSED BMP DIMENSIONS
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Development Project Number(s): Rain Gauge

Latitude (decimal format): BMP Type (per WQMP):

Longitude (decimal format): BMP Number (Sequential):

DRAINAGE AREA (ACRES) - 10 acre max
1

2-YEAR, 1-HOUR INTENSITY (IN/HR) - Plate D-4.3

LONGEST WATERCOURSE (FT) - 1,000' max
1

10-YEAR, 1-HOUR INTENSITY (IN/HR) - Plate D-4.1

UPSTREAM ELEVATION OF WATERCOURSE (FT) SLOPE OF THE INTENSITY DURATION - Plate D-4.6 

DOWNSTREAM ELEV. OF WATERCOURSE (FT) CLOSEST IMPERVIOUS PERCENTAGE (%)

EXISTING IMPERVIOUS PERCENTAGE (%) LOW LOSS RATE (%) calc'd: -5990.00 Over-ride:

Use 10% of Q2 to avoid Field Screening requirements

*Attach Field Screen report with photos, and field measurements. SCCWRP Field Screening Tool available at: http://www.sccwrp.org/Data/DataTools/HydromodScreening.aspx

*SCCWRP Tech. Report #606 for Field Screening available at: CCWRP Field Screening Tool available at: http://www.sccwrp.org/Data/DataTools/HydromodScreening.aspx

**Calculator output shall be attached. Calculator can be found at: http://www.projectcleanwater.org/attachments/article/137/Channel%20Vulnerability%20Calculator.xlsx?1361c1

100

100

1.59  Ac. Weighted Average RI Numbers = 38.0 55.0

Per Dr. Luis Parra, the AMC condition is based on the rainfall record. Applying NEH-4 (1964) for the non-freezing conditions in Riverside County the AMC conditions are: 

AMC-I for less than 0.5" of rain the previous 5 days; AMC-II for between 0.5" to 1.1" of rain the previous 5 days; or AMC-III for more than 1.1" for the previous 5 days. 

Ex. 10-year Flowrate
1
 = 1.153 cfs  Flowrate

1
 = cfs

Ex. 10-year Flowrate (Attach Study) = cfs Ex. 2-year Flowrate (Attach Study) = cfs

1
The equations used to determine the 10-year and 10% of the 2-yr are limited to 10-acres and 1,000'. Flowrates from a separate study can be used to over-ride the calculated values

so that larger areas (up to 20 acres) and longer watercourse lengths can be used. All values still need to be filled out, even when there is a user-defined discharge value entered. 

DRAINAGE AREA (ACRES)

LONGEST WATERCOURSE (FT)

DIFFERENCE IN ELEV (FT) - along watercourse

PROPOSED IMPERVIOUS PERCENTAGE (%) 

100

1.59  Ac. Weighted Average RI Numbers = 16.0 32.0

Per Dr. Luis Parra, the AMC condition is based on the rainfall record. Applying NEH-4 (1964) for the non-freezing conditions in Riverside County the AMC conditions are: 

AMC-I for less than 0.5" of rain the previous 5 days; AMC-II for between 0.5" to 1.1" of rain the previous 5 days; or AMC-III for more than 1.1" for the previous 5 days. 

         ---        ---

Responsible-in-charge: Date:

Signature: Spreadsheet Developed by: Benjie Cho, P.E.
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Go to "BMP Design" tab to design your BMP, then check results below. 

Print both this "HydroMod" Sheet and the "BMP Design" sheet for your submittal.  

Vegetative Cover

RI Index

AMC II
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Soil A % Soil C %Cover Type #
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Cover-

Cover Type

Barren
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AMC I

RI Index

AMC II
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Post-Project - Hydrograph Information

Post-Project - Soils Information

First result out of compliance in the rainfall record
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---
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Calculated Upper Flow-rate limit Calculated Lower Flow-rate limit

75% Mobile Home Park

It is expressly agreed and understood by the USER of this Excel Spreadsheet file (file) released hereby (whether released in digital or hard copy form) that Riverside County (County) makes no representation as to its accuracy. Further, it is the intent of the parties hereto that the USER shall 

review and verify calculations, analyze results, and/or independently determine the accuracy thereof prior to placing any reliance whatsoever on the information. Further, the USER shall hold the County, together with the officers, agents and employees of each, free and harmless from any 

liability whatsoever, including wrongful death, based or asserted upon any act or omission of the District or County, their officers, agents, employees or subcontractors, relating to or in any way connected with the unauthorized use of these files or information; and USER agrees to protect and 

defend, including all attorney fees and other expenses, each of the foregoing bodies and persons in any legal action based or asserted upon any such acts or omissions. USER also agrees not to sell, reproduce or release these files to others for any purpose whatsoever, except those incidental 

uses for which the files were acquired, verified and combined with USER’S own work product. Reasonable effort was made to fully comply with the San Diego MS4 Permit requirements using the methods found in the Riverside County Hydrology Manual. If the user finds an error in any 

way, please contact the County so that the error can be corrected. Any direct tampering of the equations in this spreadsheet would be considered extremely inappropriate, and potentially fraudulent. 
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Santa Margarita Region - County HydroMod Iterative Spreadsheet Model
Only for use the unincorporated portions of Riverside County, unless otherwise approved by the Co-Permittee
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Soil B %

1 0.794 Ac.

0.56

1.588

1000

1000

989.6
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Lower Flow Value 0.1Q2Yes

Issue @ Stage =

Issue @ Stage =

Urban Landscaping

16 32

0

Soil B % Soil C %

16

RI Index

AMC III

0.153

52

Mitigated Q < 110% of Pre-Dev. Q? 

Mitigated Duration < 110% of Pre-Dev?* 

Cover Type # Subarea Acreage Cover Type Vegetative Cover Soil A %

22 1.588 Ac.

22 Good Cover

(Co-Permitte Approval is required) User-Defined Discharge Values with accompanying Hydrology Study
1
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causing a non-compliant result---

         ---

         ---
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       ---

       ---

Yes, this is acceptable

Yes, this is acceptable

---

Hydromod Ponded depth

Hydromod Drain Time (unclogged)

Is the HydroMod BMP properly sized?

02.2 68282 SW Hydromod Control Design - Cho v.4.xlsx



BMP Design Fill in blue shaded areas

feet, Stage Intervals Larger intervals may incr. the Q at the bottom stg.

STEP1: Size the BMP, so that the Total Volume > Max HydroMod Vol. (Deeper is ok, it will be refined in the Design Geometry)

Is the BMP a Tank shape? 2 1 for yes; 2 for no. 0 0 0 0

Is the BMP Arched shape? 2 1 for yes; 2 for no. 0.10 0.003    131 0.00

How many cells together? 2 0.20 0.006    262 0.00

Diameter (Hortz. for arch) = 48 IN 0.30 0.009    393 0.00

Length = 160 FT 0.40 0.012    524 0.25

0.50 0.015    655 0.40

0.60 0.018    785 0.50

Bottom Stage H= 1.2' SS= 0 :1 0.70 0.021    916 0.59

0.80 0.024    1047 0.67

Width 5.5 FT 0.90 0.027    1178 0.74

Length 238 FT 1.00 0.030    1309 0.80

area = area = 1309 1.10 0.033    1440 0.86

1.20 0.036    1571 0.91

Top Stage       H= 0.5' SS= 2 :1 1.30 0.039    1682 0.96

Top Area 1.40 0.041    1802 1.01

Width 4.5 FT 1.50 0.044    1933 1.05

Length 236 FT 1.60 0.048    2073 1.10

area = area = 1062 1.70 0.051    2223 1.14

FT3

FT3

FT3

FT3

FT2

FT
1
Does not include forebay, or low flow trench

2
Does not account for freeboard or access roads

3
Does not consider Increased Runoff

STEP3: Delete outlets, then propose the largest lowest orifice that does not, exceed the ex. Q or Duration. If the Q is 

acceptable, but the duration is exceeded, try decreasing orifice, then adding a weir slightly below the stage that has an issue. 

OUTLETS (for Stage-Discharge) Hydromod Depth = 

   + 1' Freeboard =

Top Surface Area 

Based on HydroMod Depth +1' of Freeboard

0 0.00

0.083 6.00 FT

1.70 2.6 1 FT 0.051    2,223     

FT

FT

STEP4:  Complete an increased runoff analysis, if the project can impact downstream properties. Incorporate these designs into the WQMP site plan. 

Add emergency overflow weir, for flows that exceed the Hydromod volumes, sized to the 100-year peak flow rate. Add access roads (< 10% longitudnal slope) 

with enough width & turn around access for equipment that would be needed to scarify the bottom or remove Bioretention soil media. 

Yes Consider Infiltration (Yes or No)? 

0.1 Infiltration rate (in/hr)  
3

ft3/sec, Infiltration (over entire bottom)

4 Factor of  Safety     (3 or greater) 3 ft3/sec, Infiltration / Factor of Safety

360 mins, Max. Time represented by tests
3
Per the RC LID Manual, Appendix A.

Top Stage

It is expressly agreed and understood by the USER of this Excel Spreadsheet file (file) released hereby (whether released in digital or hard copy form) that Riverside County (County) makes no representation as to its accuracy. Further, it is the 

intent of the parties hereto that the USER shall review and verify calculations, analyze results, and/or independently determine the accuracy thereof prior to placing any reliance whatsoever on the information. Further, the USER shall hold the 

County, together with the officers, agents and employees of each, free and harmless from any liability whatsoever, including wrongful death, based or asserted upon any act or omission of the District or County, their officers, agents, 

employees or subcontractors, relating to or in any way connected with the unauthorized use of these files or information; and USER agrees to protect and defend, including all attorney fees and other expenses, each of the foregoing bodies and 

persons in any legal action based or asserted upon any such acts or omissions. USER also agrees not to sell, reproduce or release these files to others for any purpose whatsoever, except those incidental uses for which the files were acquired, 

verified and combined with USER’S own work product. Reasonable effort was made to fully comply with the San Diego MS4 Permit requirements using the methods found in the Riverside County Hydrology Manual. If the user finds an error 

in any way, please contact the County so that the error can be corrected. Any direct tampering of the equations in this spreadsheet would be considered extremely inappropriate, and potentially fraudulent. 
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Enter information from actual infiltration tests

Total Prop. Volume
1
 = 

Total Acreage
2
 = 

Top Area
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3
 =

MINIMUM DESIGN GEOMETRY
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Development Project Number(s): Rain Gauge

Latitude (decimal format): BMP Type (per WQMP):

Longitude (decimal format): BMP Number (Sequential):

DRAINAGE AREA (ACRES) - 10 acre max
1

2-YEAR, 1-HOUR INTENSITY (IN/HR) - Plate D-4.3

LONGEST WATERCOURSE (FT) - 1,000' max
1

10-YEAR, 1-HOUR INTENSITY (IN/HR) - Plate D-4.1

UPSTREAM ELEVATION OF WATERCOURSE (FT) SLOPE OF THE INTENSITY DURATION - Plate D-4.6 

DOWNSTREAM ELEV. OF WATERCOURSE (FT) CLOSEST IMPERVIOUS PERCENTAGE (%)

EXISTING IMPERVIOUS PERCENTAGE (%) LOW LOSS RATE (%) calc'd: -6070.00 Over-ride:

Use 10% of Q2 to avoid Field Screening requirements

*Attach Field Screen report with photos, and field measurements. SCCWRP Field Screening Tool available at: http://www.sccwrp.org/Data/DataTools/HydromodScreening.aspx

*SCCWRP Tech. Report #606 for Field Screening available at: CCWRP Field Screening Tool available at: http://www.sccwrp.org/Data/DataTools/HydromodScreening.aspx

**Calculator output shall be attached. Calculator can be found at: http://www.projectcleanwater.org/attachments/article/137/Channel%20Vulnerability%20Calculator.xlsx?1361c1

77.2

77.2

0.68  Ac. Weighted Average RI Numbers = 43.0 60.5

Per Dr. Luis Parra, the AMC condition is based on the rainfall record. Applying NEH-4 (1964) for the non-freezing conditions in Riverside County the AMC conditions are: 

AMC-I for less than 0.5" of rain the previous 5 days; AMC-II for between 0.5" to 1.1" of rain the previous 5 days; or AMC-III for more than 1.1" for the previous 5 days. 

Ex. 10-year Flowrate
1
 = 0.501 cfs  Flowrate

1
 = cfs

Ex. 10-year Flowrate (Attach Study) = cfs Ex. 2-year Flowrate (Attach Study) = cfs

1
The equations used to determine the 10-year and 10% of the 2-yr are limited to 10-acres and 1,000'. Flowrates from a separate study can be used to over-ride the calculated values

so that larger areas (up to 20 acres) and longer watercourse lengths can be used. All values still need to be filled out, even when there is a user-defined discharge value entered. 

DRAINAGE AREA (ACRES)

LONGEST WATERCOURSE (FT)

DIFFERENCE IN ELEV (FT) - along watercourse

PROPOSED IMPERVIOUS PERCENTAGE (%) 

77.2

0.68  Ac. Weighted Average RI Numbers = 22.0 40.0

Per Dr. Luis Parra, the AMC condition is based on the rainfall record. Applying NEH-4 (1964) for the non-freezing conditions in Riverside County the AMC conditions are: 

AMC-I for less than 0.5" of rain the previous 5 days; AMC-II for between 0.5" to 1.1" of rain the previous 5 days; or AMC-III for more than 1.1" for the previous 5 days. 

         ---        ---

Responsible-in-charge: Date:

Signature: Spreadsheet Developed by: Benjie Cho, P.E.
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Yes, this is acceptable

Yes, this is acceptable

---

Hydromod Ponded depth

Hydromod Drain Time (unclogged)

Is the HydroMod BMP properly sized?

60

Mitigated Q < 110% of Pre-Dev. Q? 

Mitigated Duration < 110% of Pre-Dev?* 

Cover Type # Subarea Acreage Cover Type Vegetative Cover Soil A %

22 0.68 Ac.

22 Good Cover

(Co-Permitte Approval is required) User-Defined Discharge Values with accompanying Hydrology Study
1

Issue @ Stage =

Issue @ Stage =

22.8

Urban Landscaping

22.8 22 40

0

Soil B % Soil C %

22

RI Index

AMC III

0.065

22.8

Soil B %

1 0.34 Ac.

0.56
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Santa Margarita Region - County HydroMod Iterative Spreadsheet Model
Only for use the unincorporated portions of Riverside County, unless otherwise approved by the Co-Permittee
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It is expressly agreed and understood by the USER of this Excel Spreadsheet file (file) released hereby (whether released in digital or hard copy form) that Riverside County (County) makes no representation as to its accuracy. Further, it is the intent of the parties hereto that the USER shall 

review and verify calculations, analyze results, and/or independently determine the accuracy thereof prior to placing any reliance whatsoever on the information. Further, the USER shall hold the County, together with the officers, agents and employees of each, free and harmless from any 

liability whatsoever, including wrongful death, based or asserted upon any act or omission of the District or County, their officers, agents, employees or subcontractors, relating to or in any way connected with the unauthorized use of these files or information; and USER agrees to protect and 

defend, including all attorney fees and other expenses, each of the foregoing bodies and persons in any legal action based or asserted upon any such acts or omissions. USER also agrees not to sell, reproduce or release these files to others for any purpose whatsoever, except those incidental 

uses for which the files were acquired, verified and combined with USER’S own work product. Reasonable effort was made to fully comply with the San Diego MS4 Permit requirements using the methods found in the Riverside County Hydrology Manual. If the user finds an error in any 

way, please contact the County so that the error can be corrected. Any direct tampering of the equations in this spreadsheet would be considered extremely inappropriate, and potentially fraudulent. 
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Go to "BMP Design" tab to design your BMP, then check results below. 

Print both this "HydroMod" Sheet and the "BMP Design" sheet for your submittal.  
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Pre-Development - Calculated Range of Flow Rates analyzed for Hydromod (Suceptible Range of Flows)

03.2 68282 NE Hydromod Control Design - Cho v.4.xlsx



BMP Design Fill in blue shaded areas

feet, Stage Intervals Larger intervals may incr. the Q at the bottom stg.

STEP1: Size the BMP, so that the Total Volume > Max HydroMod Vol. (Deeper is ok, it will be refined in the Design Geometry)

Is the BMP a Tank shape? 2 1 for yes; 2 for no. 0 0 0 0

Is the BMP Arched shape? 2 1 for yes; 2 for no. 0.10 0.001    58 0.00

How many cells together? 2 0.20 0.003    116 0.00

Diameter (Hortz. for arch) = 48 IN 0.30 0.004    173 0.10

Length = 160 FT 0.40 0.005    231 0.17

0.50 0.007    289 0.22

0.60 0.008    347 0.26

Bottom Stage H= 1.2' SS= 0 :1 0.70 0.009    404 0.29

0.80 0.011    462 0.32

Width 5.5 FT 0.90 0.012    520 0.35

Length 105 FT 1.00 0.013    578 0.38

area = area = 577.5 1.10 0.015    635 0.40

1.20 0.016    693 0.42

Top Stage       H= 0.5' SS= 2 :1 1.30 0.017    741 0.44

Top Area 1.40 0.018    794 0.47

Width 4.5 FT 1.50 0.020    852 0.49

Length 103 FT 1.60 0.021    913 0.50

area = area = 463.5 1.70 0.022    979 0.52

FT3

FT3

FT3

FT3

FT2

FT
1
Does not include forebay, or low flow trench

2
Does not account for freeboard or access roads

3
Does not consider Increased Runoff

STEP3: Delete outlets, then propose the largest lowest orifice that does not, exceed the ex. Q or Duration. If the Q is 

acceptable, but the duration is exceeded, try decreasing orifice, then adding a weir slightly below the stage that has an issue. 

OUTLETS (for Stage-Discharge) Hydromod Depth = 

   + 1' Freeboard =

Top Surface Area 

Based on HydroMod Depth +1' of Freeboard

0 0.00

0.083 4.00 FT

1.70 2.6 1 FT 0.022    979        

FT

FT

STEP4:  Complete an increased runoff analysis, if the project can impact downstream properties. Incorporate these designs into the WQMP site plan. 

Add emergency overflow weir, for flows that exceed the Hydromod volumes, sized to the 100-year peak flow rate. Add access roads (< 10% longitudnal slope) 

with enough width & turn around access for equipment that would be needed to scarify the bottom or remove Bioretention soil media. 

Yes Consider Infiltration (Yes or No)? 

0.1 Infiltration rate (in/hr)  
3

ft3/sec, Infiltration (over entire bottom)

4 Factor of  Safety     (3 or greater) 3 ft3/sec, Infiltration / Factor of Safety

360 mins, Max. Time represented by tests
3
Per the RC LID Manual, Appendix A.
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Tank 

BMP

1

Diameter

(inches)

Invert 

Height

(ft)

105

Stage 

(FT)

 Storage 

(AC-FT) 

Q 

(CFS)

Weir Outlets

683                            

PROPOSED BMP DIMENSIONS

Basin Shaped BMP (Bottom Stage 1st)

Width

Length

285                            

978                            

2.30%

970                            

Bottom Area

Width

Length

0.0003   

Crest 

Width 

(ft)

Crest 

Height

(ft)

693                            

No. of 

Weirs

0.0013   

5.5

113.8:1

0.1

 Storage 

(FT3) 

Stage-Storage-Discharge*

Enter information from actual infiltration tests

Total Prop. Volume
1
 = 

Total Acreage
2
 = 

Top Area

5.5

Prop. Top Stg. Vol. = 

1.70                           

6.5

682.5

577.5

105

Prop Bottom Stg Vol =

Max HydroMod Depth
3
 =

MINIMUM DESIGN GEOMETRY

Length

Top Stage

It is expressly agreed and understood by the USER of this Excel Spreadsheet file (file) released hereby (whether released in digital or hard copy form) that Riverside County (County) makes no representation as to its accuracy. Further, it is the 

intent of the parties hereto that the USER shall review and verify calculations, analyze results, and/or independently determine the accuracy thereof prior to placing any reliance whatsoever on the information. Further, the USER shall hold the 

County, together with the officers, agents and employees of each, free and harmless from any liability whatsoever, including wrongful death, based or asserted upon any act or omission of the District or County, their officers, agents, 

employees or subcontractors, relating to or in any way connected with the unauthorized use of these files or information; and USER agrees to protect and defend, including all attorney fees and other expenses, each of the foregoing bodies and 

persons in any legal action based or asserted upon any such acts or omissions. USER also agrees not to sell, reproduce or release these files to others for any purpose whatsoever, except those incidental uses for which the files were acquired, 

verified and combined with USER’S own work product. Reasonable effort was made to fully comply with the San Diego MS4 Permit requirements using the methods found in the Riverside County Hydrology Manual. If the user finds an error 

in any way, please contact the County so that the error can be corrected. Any direct tampering of the equations in this spreadsheet would be considered extremely inappropriate, and potentially fraudulent. 
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Only if allowed by the Co-
Permittee, these infiltration inputs 
can be used to simulate 
Bioretention/Biofiltration rates with 
Backup Calcs and Data.

"Tank Shaped""Basin Shaped"



Development Project Number(s): Rain Gauge

Latitude (decimal format): BMP Type (per WQMP):

Longitude (decimal format): BMP Number (Sequential):

DRAINAGE AREA (ACRES) - 10 acre max
1

2-YEAR, 1-HOUR INTENSITY (IN/HR) - Plate D-4.3

LONGEST WATERCOURSE (FT) - 1,000' max
1

10-YEAR, 1-HOUR INTENSITY (IN/HR) - Plate D-4.1

UPSTREAM ELEVATION OF WATERCOURSE (FT) SLOPE OF THE INTENSITY DURATION - Plate D-4.6 

DOWNSTREAM ELEV. OF WATERCOURSE (FT) CLOSEST IMPERVIOUS PERCENTAGE (%)

EXISTING IMPERVIOUS PERCENTAGE (%) LOW LOSS RATE (%) calc'd: -5350.00 Over-ride:

Use 10% of Q2 to avoid Field Screening requirements

*Attach Field Screen report with photos, and field measurements. SCCWRP Field Screening Tool available at: http://www.sccwrp.org/Data/DataTools/HydromodScreening.aspx

*SCCWRP Tech. Report #606 for Field Screening available at: CCWRP Field Screening Tool available at: http://www.sccwrp.org/Data/DataTools/HydromodScreening.aspx

**Calculator output shall be attached. Calculator can be found at: http://www.projectcleanwater.org/attachments/article/137/Channel%20Vulnerability%20Calculator.xlsx?1361c1

100

100

0.84  Ac. Weighted Average RI Numbers = 38.0 55.0

Per Dr. Luis Parra, the AMC condition is based on the rainfall record. Applying NEH-4 (1964) for the non-freezing conditions in Riverside County the AMC conditions are: 

AMC-I for less than 0.5" of rain the previous 5 days; AMC-II for between 0.5" to 1.1" of rain the previous 5 days; or AMC-III for more than 1.1" for the previous 5 days. 

Ex. 10-year Flowrate
1
 = 0.602 cfs  Flowrate

1
 = cfs

Ex. 10-year Flowrate (Attach Study) = cfs Ex. 2-year Flowrate (Attach Study) = cfs

1
The equations used to determine the 10-year and 10% of the 2-yr are limited to 10-acres and 1,000'. Flowrates from a separate study can be used to over-ride the calculated values

so that larger areas (up to 20 acres) and longer watercourse lengths can be used. All values still need to be filled out, even when there is a user-defined discharge value entered. 

DRAINAGE AREA (ACRES)

LONGEST WATERCOURSE (FT)

DIFFERENCE IN ELEV (FT) - along watercourse

PROPOSED IMPERVIOUS PERCENTAGE (%) 

100

0.84  Ac. Weighted Average RI Numbers = 16.0 32.0

Per Dr. Luis Parra, the AMC condition is based on the rainfall record. Applying NEH-4 (1964) for the non-freezing conditions in Riverside County the AMC conditions are: 

AMC-I for less than 0.5" of rain the previous 5 days; AMC-II for between 0.5" to 1.1" of rain the previous 5 days; or AMC-III for more than 1.1" for the previous 5 days. 

         ---        ---

Responsible-in-charge: Date:

Signature: Spreadsheet Developed by: Benjie Cho, P.E.
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Go to "BMP Design" tab to design your BMP, then check results below. 

Print both this "HydroMod" Sheet and the "BMP Design" sheet for your submittal.  

Vegetative Cover

RI Index

AMC II

78

Soil A % Soil C %Cover Type #

60 90

Soil D %

Cover-

Cover Type

Barren

Subarea Acreage

0.422 Ac.

Pre-Development - Calculated Range of Flow Rates analyzed for Hydromod (Suceptible Range of Flows)

1.70 feet

0

Ex. 10% of the 2-year

Soil D %

RI Index

AMC I

RI Index

AMC II

Urban Landscaping CoverGood

Post-Project - Hydrograph Information

Post-Project - Soils Information

First result out of compliance in the rainfall record

Yes, this is acceptable

Proposed

0 0

150.89 hours

---

Requirement

---

---

---

0 0

52.0
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Calculated Upper Flow-rate limit Calculated Lower Flow-rate limit

65% Condominiums

It is expressly agreed and understood by the USER of this Excel Spreadsheet file (file) released hereby (whether released in digital or hard copy form) that Riverside County (County) makes no representation as to its accuracy. Further, it is the intent of the parties hereto that the USER shall 

review and verify calculations, analyze results, and/or independently determine the accuracy thereof prior to placing any reliance whatsoever on the information. Further, the USER shall hold the County, together with the officers, agents and employees of each, free and harmless from any 

liability whatsoever, including wrongful death, based or asserted upon any act or omission of the District or County, their officers, agents, employees or subcontractors, relating to or in any way connected with the unauthorized use of these files or information; and USER agrees to protect and 

defend, including all attorney fees and other expenses, each of the foregoing bodies and persons in any legal action based or asserted upon any such acts or omissions. USER also agrees not to sell, reproduce or release these files to others for any purpose whatsoever, except those incidental 

uses for which the files were acquired, verified and combined with USER’S own work product. Reasonable effort was made to fully comply with the San Diego MS4 Permit requirements using the methods found in the Riverside County Hydrology Manual. If the user finds an error in any 

way, please contact the County so that the error can be corrected. Any direct tampering of the equations in this spreadsheet would be considered extremely inappropriate, and potentially fraudulent. 

0 0 0

Temecula Valley

32

0.52

0.88

Biofiltration with No Infiltration

SE

71.0

Pre-Development - Soils Information

RI Index

AMC I

RI Index

AMC III

Santa Margarita Region - County HydroMod Iterative Spreadsheet Model
Only for use the unincorporated portions of Riverside County, unless otherwise approved by the Co-Permittee
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SD HMP Channel Vulnerability Calculator Rating**
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Soil B %

1 0.422 Ac.

0.56

0.844

686

1140.5

1132.5

68

Lower Flow Value 0.1Q2Yes

Issue @ Stage =

Issue @ Stage =

Urban Landscaping

16 32

0

Soil B % Soil C %

16

RI Index

AMC III

0.093

52

Mitigated Q < 110% of Pre-Dev. Q? 

Mitigated Duration < 110% of Pre-Dev?* 

Cover Type # Subarea Acreage Cover Type Vegetative Cover Soil A %

22 0.844 Ac.

22 Good Cover

(Co-Permitte Approval is required) User-Defined Discharge Values with accompanying Hydrology Study
1
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52

MHS Rd Widening

33.555045

-117.147997
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See below for the Height 

in the Basin (Stage) that is 

causing a non-compliant result---

         ---

         ---

---

---

       ---

       ---

Yes, this is acceptable

Yes, this is acceptable

---

Hydromod Ponded depth

Hydromod Drain Time (unclogged)

Is the HydroMod BMP properly sized?

04.2 68282 SE Hydromod Control Design - Cho v.4.xlsx



BMP Design Fill in blue shaded areas

feet, Stage Intervals Larger intervals may incr. the Q at the bottom stg.

STEP1: Size the BMP, so that the Total Volume > Max HydroMod Vol. (Deeper is ok, it will be refined in the Design Geometry)

Is the BMP a Tank shape? 2 1 for yes; 2 for no. 0 0 0 0

Is the BMP Arched shape? 2 1 for yes; 2 for no. 0.10 0.001    61 0.00

How many cells together? 2 0.20 0.003    121 0.00

Diameter (Hortz. for arch) = 48 IN 0.30 0.004    182 0.10

Length = 160 FT 0.40 0.006    242 0.17

0.50 0.007    303 0.22

0.60 0.008    363 0.26

Bottom Stage H= 1.2' SS= 0 :1 0.70 0.010    424 0.29

0.80 0.011    484 0.32

Width 5.5 FT 0.90 0.013    545 0.35

Length 110 FT 1.00 0.014    605 0.38

area = area = 605 1.10 0.015    666 0.40

1.20 0.017    726 0.42

Top Stage       H= 0.5' SS= 2 :1 1.30 0.018    777 0.44

Top Area 1.40 0.019    832 0.47

Width 4.5 FT 1.50 0.020    892 0.49

Length 108 FT 1.60 0.022    957 0.50

area = area = 486 1.70 0.024    1026 0.52

FT3

FT3

FT3

FT3

FT2

FT
1
Does not include forebay, or low flow trench

2
Does not account for freeboard or access roads

3
Does not consider Increased Runoff

STEP3: Delete outlets, then propose the largest lowest orifice that does not, exceed the ex. Q or Duration. If the Q is 

acceptable, but the duration is exceeded, try decreasing orifice, then adding a weir slightly below the stage that has an issue. 

OUTLETS (for Stage-Discharge) Hydromod Depth = 

   + 1' Freeboard =

Top Surface Area 

Based on HydroMod Depth +1' of Freeboard

0 0.00

0.083 4.00 FT

1.70 2.6 1 FT 0.024    1,026     

FT

FT

STEP4:  Complete an increased runoff analysis, if the project can impact downstream properties. Incorporate these designs into the WQMP site plan. 

Add emergency overflow weir, for flows that exceed the Hydromod volumes, sized to the 100-year peak flow rate. Add access roads (< 10% longitudnal slope) 

with enough width & turn around access for equipment that would be needed to scarify the bottom or remove Bioretention soil media. 

Yes Consider Infiltration (Yes or No)? 

0.1 Infiltration rate (in/hr)  
3

ft3/sec, Infiltration (over entire bottom)

4 Factor of  Safety     (3 or greater) 3 ft3/sec, Infiltration / Factor of Safety

360 mins, Max. Time represented by tests
3
Per the RC LID Manual, Appendix A.

Top Stage

It is expressly agreed and understood by the USER of this Excel Spreadsheet file (file) released hereby (whether released in digital or hard copy form) that Riverside County (County) makes no representation as to its accuracy. Further, it is the 

intent of the parties hereto that the USER shall review and verify calculations, analyze results, and/or independently determine the accuracy thereof prior to placing any reliance whatsoever on the information. Further, the USER shall hold the 

County, together with the officers, agents and employees of each, free and harmless from any liability whatsoever, including wrongful death, based or asserted upon any act or omission of the District or County, their officers, agents, 

employees or subcontractors, relating to or in any way connected with the unauthorized use of these files or information; and USER agrees to protect and defend, including all attorney fees and other expenses, each of the foregoing bodies and 

persons in any legal action based or asserted upon any such acts or omissions. USER also agrees not to sell, reproduce or release these files to others for any purpose whatsoever, except those incidental uses for which the files were acquired, 

verified and combined with USER’S own work product. Reasonable effort was made to fully comply with the San Diego MS4 Permit requirements using the methods found in the Riverside County Hydrology Manual. If the user finds an error 

in any way, please contact the County so that the error can be corrected. Any direct tampering of the equations in this spreadsheet would be considered extremely inappropriate, and potentially fraudulent. 
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Max HydroMod Volume =

BMP % of Site =

110

Width

Length

15.3

1.70 FT

2.70 FT

No. of Orifices

Orifice Outlets

0 Bottom Stage

Enter information from actual infiltration tests

Total Prop. Volume
1
 = 

Total Acreage
2
 = 

Top Area

5.5

Prop. Top Stg. Vol. = 

1.70                           

6.5

715

605

110

Prop Bottom Stg Vol =

Max HydroMod Depth
3
 =

MINIMUM DESIGN GEOMETRY

Length

0.1

 Storage 

(FT3) 

Stage-Storage-Discharge*

298                            

1,024                         

1.94%

1,024                         

Bottom Area

Width

Length

0.0004   

Crest 

Width 

(ft)

Crest 

Height

(ft)

726                            

No. of 

Weirs

0.0014   

5.5

118.8:1

Width

Length

Weir Outlets

715                            

PROPOSED BMP DIMENSIONS

Basin Shaped BMP (Bottom Stage 1st)
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Invert 

Height

(ft)

110

Stage 

(FT)

 Storage 

(AC-FT) 

Q 

(CFS)

0

0.005

0.01

0.015

0.02

0.025

0.00 5.00 10.00 15.00 20.00

S
to

ra
g

e
 (

a
c

-f
t.

)

Stage (ft.)

Stage-Storage Curve

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.0 5.0 10.0 15.0 20.0D
is

c
h

a
rg

e
 (

c
fs

)

Stage (ft.)

Stage-Discharge Curve

Only if allowed by the Co-
Permittee, these infiltration inputs 
can be used to simulate 
Bioretention/Biofiltration rates with 
Backup Calcs and Data.

"Tank Shaped""Basin Shaped"



Development Project Number(s): Rain Gauge

Latitude (decimal format): BMP Type (per WQMP):

Longitude (decimal format): BMP Number (Sequential):

DRAINAGE AREA (ACRES) - 10 acre max
1

2-YEAR, 1-HOUR INTENSITY (IN/HR) - Plate D-4.3

LONGEST WATERCOURSE (FT) - 1,000' max
1

10-YEAR, 1-HOUR INTENSITY (IN/HR) - Plate D-4.1

UPSTREAM ELEVATION OF WATERCOURSE (FT) SLOPE OF THE INTENSITY DURATION - Plate D-4.6 

DOWNSTREAM ELEV. OF WATERCOURSE (FT) CLOSEST IMPERVIOUS PERCENTAGE (%)

EXISTING IMPERVIOUS PERCENTAGE (%) LOW LOSS RATE (%) calc'd: -6150.00 Over-ride:

Use 10% of Q2 to avoid Field Screening requirements

*Attach Field Screen report with photos, and field measurements. SCCWRP Field Screening Tool available at: http://www.sccwrp.org/Data/DataTools/HydromodScreening.aspx

*SCCWRP Tech. Report #606 for Field Screening available at: CCWRP Field Screening Tool available at: http://www.sccwrp.org/Data/DataTools/HydromodScreening.aspx

**Calculator output shall be attached. Calculator can be found at: http://www.projectcleanwater.org/attachments/article/137/Channel%20Vulnerability%20Calculator.xlsx?1361c1

100

100

0.42  Ac. Weighted Average RI Numbers = 38.0 55.0

Per Dr. Luis Parra, the AMC condition is based on the rainfall record. Applying NEH-4 (1964) for the non-freezing conditions in Riverside County the AMC conditions are: 

AMC-I for less than 0.5" of rain the previous 5 days; AMC-II for between 0.5" to 1.1" of rain the previous 5 days; or AMC-III for more than 1.1" for the previous 5 days. 

Ex. 10-year Flowrate
1
 = 0.308 cfs  Flowrate

1
 = cfs

Ex. 10-year Flowrate (Attach Study) = cfs Ex. 2-year Flowrate (Attach Study) = cfs

1
The equations used to determine the 10-year and 10% of the 2-yr are limited to 10-acres and 1,000'. Flowrates from a separate study can be used to over-ride the calculated values

so that larger areas (up to 20 acres) and longer watercourse lengths can be used. All values still need to be filled out, even when there is a user-defined discharge value entered. 

DRAINAGE AREA (ACRES)

LONGEST WATERCOURSE (FT)

DIFFERENCE IN ELEV (FT) - along watercourse

PROPOSED IMPERVIOUS PERCENTAGE (%) 

100

0.42  Ac. Weighted Average RI Numbers = 16.0 32.0

Per Dr. Luis Parra, the AMC condition is based on the rainfall record. Applying NEH-4 (1964) for the non-freezing conditions in Riverside County the AMC conditions are: 

AMC-I for less than 0.5" of rain the previous 5 days; AMC-II for between 0.5" to 1.1" of rain the previous 5 days; or AMC-III for more than 1.1" for the previous 5 days. 

         ---        ---

Responsible-in-charge: Date:

Signature: Spreadsheet Developed by: Benjie Cho, P.E.

P
o

st
-P

ro
je

ct

386

2

60

0.417

Go to "BMP Design" tab to design your BMP, then check results below. 

Print both this "HydroMod" Sheet and the "BMP Design" sheet for your submittal.  

Vegetative Cover

RI Index

AMC II

78

Soil A % Soil C %Cover Type #

60 90

Soil D %

Cover-

Cover Type

Barren

Subarea Acreage

0.2085 Ac.

Pre-Development - Calculated Range of Flow Rates analyzed for Hydromod (Suceptible Range of Flows)

1.70 feet

0

Ex. 10% of the 2-year

Soil D %

RI Index

AMC I

RI Index

AMC II

Urban Landscaping CoverGood

Post-Project - Hydrograph Information

Post-Project - Soils Information

First result out of compliance in the rainfall record

Yes, this is acceptable

Proposed

0 0

60.93 hours

---

Requirement

---

---

---

0 0

52.0
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Calculated Upper Flow-rate limit Calculated Lower Flow-rate limit

80% Apartment

It is expressly agreed and understood by the USER of this Excel Spreadsheet file (file) released hereby (whether released in digital or hard copy form) that Riverside County (County) makes no representation as to its accuracy. Further, it is the intent of the parties hereto that the USER shall 

review and verify calculations, analyze results, and/or independently determine the accuracy thereof prior to placing any reliance whatsoever on the information. Further, the USER shall hold the County, together with the officers, agents and employees of each, free and harmless from any 

liability whatsoever, including wrongful death, based or asserted upon any act or omission of the District or County, their officers, agents, employees or subcontractors, relating to or in any way connected with the unauthorized use of these files or information; and USER agrees to protect and 

defend, including all attorney fees and other expenses, each of the foregoing bodies and persons in any legal action based or asserted upon any such acts or omissions. USER also agrees not to sell, reproduce or release these files to others for any purpose whatsoever, except those incidental 

uses for which the files were acquired, verified and combined with USER’S own work product. Reasonable effort was made to fully comply with the San Diego MS4 Permit requirements using the methods found in the Riverside County Hydrology Manual. If the user finds an error in any 

way, please contact the County so that the error can be corrected. Any direct tampering of the equations in this spreadsheet would be considered extremely inappropriate, and potentially fraudulent. 
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Temecula Valley

32

0.52

0.88

Biofiltration with No Infiltration

SE2

71.0

Pre-Development - Soils Information

RI Index

AMC I

RI Index

AMC III

Santa Margarita Region - County HydroMod Iterative Spreadsheet Model
Only for use the unincorporated portions of Riverside County, unless otherwise approved by the Co-Permittee
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Soil B %

1 0.2085 Ac.

0.56

0.417

386

1132.5

1130.5

78

Lower Flow Value 0.1Q2Yes

Issue @ Stage =

Issue @ Stage =

Urban Landscaping

16 32

0

Soil B % Soil C %

16

RI Index

AMC III

0.048

52

Mitigated Q < 110% of Pre-Dev. Q? 

Mitigated Duration < 110% of Pre-Dev?* 

Cover Type # Subarea Acreage Cover Type Vegetative Cover Soil A %

22 0.417 Ac.

22 Good Cover

(Co-Permitte Approval is required) User-Defined Discharge Values with accompanying Hydrology Study
1
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See below for the Height 

in the Basin (Stage) that is 

causing a non-compliant result---

         ---

         ---

---

---

       ---

       ---

Yes, this is acceptable

Yes, this is acceptable

---

Hydromod Ponded depth

Hydromod Drain Time (unclogged)

Is the HydroMod BMP properly sized?

05.2 68282 SE2 Hydromod Control Design - Cho v.4.xlsx



BMP Design Fill in blue shaded areas

feet, Stage Intervals Larger intervals may incr. the Q at the bottom stg.

STEP1: Size the BMP, so that the Total Volume > Max HydroMod Vol. (Deeper is ok, it will be refined in the Design Geometry)

Is the BMP a Tank shape? 2 1 for yes; 2 for no. 0 0 0 0

Is the BMP Arched shape? 2 1 for yes; 2 for no. 0.10 0.001    29 0.00

How many cells together? 2 0.20 0.001    58 0.02

Diameter (Hortz. for arch) = 48 IN 0.30 0.002    87 0.04

Length = 160 FT 0.40 0.003    117 0.05

0.50 0.003    146 0.06

0.60 0.004    175 0.07

Bottom Stage H= 1.2' SS= 0 :1 0.70 0.005    204 0.08

0.80 0.005    233 0.09

Width 5.5 FT 0.90 0.006    262 0.09

Length 53 FT 1.00 0.007    292 0.10

area = area = 291.5 1.10 0.007    321 0.10

1.20 0.008    350 0.11

Top Stage       H= 0.5' SS= 2 :1 1.30 0.009    374 0.12

Top Area 1.40 0.009    401 0.12

Width 4.5 FT 1.50 0.010    430 0.13

Length 52 FT 1.60 0.011    462 0.13

area = area = 234 1.70 0.011    496 0.13

FT3

FT3

FT3

FT3

FT2

FT
1
Does not include forebay, or low flow trench

2
Does not account for freeboard or access roads

3
Does not consider Increased Runoff

STEP3: Delete outlets, then propose the largest lowest orifice that does not, exceed the ex. Q or Duration. If the Q is 

acceptable, but the duration is exceeded, try decreasing orifice, then adding a weir slightly below the stage that has an issue. 

OUTLETS (for Stage-Discharge) Hydromod Depth = 

   + 1' Freeboard =

Top Surface Area 

Based on HydroMod Depth +1' of Freeboard

0 0.00

0.083 2.00 FT

1.70 2.6 1 FT 0.011    496        

FT

FT

STEP4:  Complete an increased runoff analysis, if the project can impact downstream properties. Incorporate these designs into the WQMP site plan. 

Add emergency overflow weir, for flows that exceed the Hydromod volumes, sized to the 100-year peak flow rate. Add access roads (< 10% longitudnal slope) 

with enough width & turn around access for equipment that would be needed to scarify the bottom or remove Bioretention soil media. 

Yes Consider Infiltration (Yes or No)? 

0.1 Infiltration rate (in/hr)  
3

ft3/sec, Infiltration (over entire bottom)

4 Factor of  Safety     (3 or greater) 3 ft3/sec, Infiltration / Factor of Safety

360 mins, Max. Time represented by tests
3
Per the RC LID Manual, Appendix A.

Top Stage

It is expressly agreed and understood by the USER of this Excel Spreadsheet file (file) released hereby (whether released in digital or hard copy form) that Riverside County (County) makes no representation as to its accuracy. Further, it is the 

intent of the parties hereto that the USER shall review and verify calculations, analyze results, and/or independently determine the accuracy thereof prior to placing any reliance whatsoever on the information. Further, the USER shall hold the 

County, together with the officers, agents and employees of each, free and harmless from any liability whatsoever, including wrongful death, based or asserted upon any act or omission of the District or County, their officers, agents, 

employees or subcontractors, relating to or in any way connected with the unauthorized use of these files or information; and USER agrees to protect and defend, including all attorney fees and other expenses, each of the foregoing bodies and 

persons in any legal action based or asserted upon any such acts or omissions. USER also agrees not to sell, reproduce or release these files to others for any purpose whatsoever, except those incidental uses for which the files were acquired, 

verified and combined with USER’S own work product. Reasonable effort was made to fully comply with the San Diego MS4 Permit requirements using the methods found in the Riverside County Hydrology Manual. If the user finds an error 

in any way, please contact the County so that the error can be corrected. Any direct tampering of the equations in this spreadsheet would be considered extremely inappropriate, and potentially fraudulent. 
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0.0007   

5.5

62.8:1

Width

Length

Weir Outlets

351                            

PROPOSED BMP DIMENSIONS

Basin Shaped BMP (Bottom Stage 1st)
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Only if allowed by the Co-
Permittee, these infiltration inputs 
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Bioretention/Biofiltration rates with 
Backup Calcs and Data.
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Development Project Number(s): Rain Gauge

Latitude (decimal format): BMP Type (per WQMP):

Longitude (decimal format): BMP Number (Sequential):

DRAINAGE AREA (ACRES) - 10 acre max
1

2-YEAR, 1-HOUR INTENSITY (IN/HR) - Plate D-4.3

LONGEST WATERCOURSE (FT) - 1,000' max
1

10-YEAR, 1-HOUR INTENSITY (IN/HR) - Plate D-4.1

UPSTREAM ELEVATION OF WATERCOURSE (FT) SLOPE OF THE INTENSITY DURATION - Plate D-4.6 

DOWNSTREAM ELEV. OF WATERCOURSE (FT) CLOSEST IMPERVIOUS PERCENTAGE (%)

EXISTING IMPERVIOUS PERCENTAGE (%) LOW LOSS RATE (%) calc'd: -7270.00 Over-ride:

Use 10% of Q2 to avoid Field Screening requirements

*Attach Field Screen report with photos, and field measurements. SCCWRP Field Screening Tool available at: http://www.sccwrp.org/Data/DataTools/HydromodScreening.aspx

*SCCWRP Tech. Report #606 for Field Screening available at: CCWRP Field Screening Tool available at: http://www.sccwrp.org/Data/DataTools/HydromodScreening.aspx

**Calculator output shall be attached. Calculator can be found at: http://www.projectcleanwater.org/attachments/article/137/Channel%20Vulnerability%20Calculator.xlsx?1361c1

51.9

51.9

0.37  Ac. Weighted Average RI Numbers = 49.5 67.0

Per Dr. Luis Parra, the AMC condition is based on the rainfall record. Applying NEH-4 (1964) for the non-freezing conditions in Riverside County the AMC conditions are: 

AMC-I for less than 0.5" of rain the previous 5 days; AMC-II for between 0.5" to 1.1" of rain the previous 5 days; or AMC-III for more than 1.1" for the previous 5 days. 

Ex. 10-year Flowrate
1
 = 0.288 cfs  Flowrate

1
 = cfs

Ex. 10-year Flowrate (Attach Study) = cfs Ex. 2-year Flowrate (Attach Study) = cfs

1
The equations used to determine the 10-year and 10% of the 2-yr are limited to 10-acres and 1,000'. Flowrates from a separate study can be used to over-ride the calculated values

so that larger areas (up to 20 acres) and longer watercourse lengths can be used. All values still need to be filled out, even when there is a user-defined discharge value entered. 

DRAINAGE AREA (ACRES)

LONGEST WATERCOURSE (FT)

DIFFERENCE IN ELEV (FT) - along watercourse

PROPOSED IMPERVIOUS PERCENTAGE (%) 

51.9

0.37  Ac. Weighted Average RI Numbers = 31.0 50.0

Per Dr. Luis Parra, the AMC condition is based on the rainfall record. Applying NEH-4 (1964) for the non-freezing conditions in Riverside County the AMC conditions are: 

AMC-I for less than 0.5" of rain the previous 5 days; AMC-II for between 0.5" to 1.1" of rain the previous 5 days; or AMC-III for more than 1.1" for the previous 5 days. 

         ---        ---

Responsible-in-charge: Date:

Signature: Spreadsheet Developed by: Benjie Cho, P.E.
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Go to "BMP Design" tab to design your BMP, then check results below. 

Print both this "HydroMod" Sheet and the "BMP Design" sheet for your submittal.  
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It is expressly agreed and understood by the USER of this Excel Spreadsheet file (file) released hereby (whether released in digital or hard copy form) that Riverside County (County) makes no representation as to its accuracy. Further, it is the intent of the parties hereto that the USER shall 

review and verify calculations, analyze results, and/or independently determine the accuracy thereof prior to placing any reliance whatsoever on the information. Further, the USER shall hold the County, together with the officers, agents and employees of each, free and harmless from any 

liability whatsoever, including wrongful death, based or asserted upon any act or omission of the District or County, their officers, agents, employees or subcontractors, relating to or in any way connected with the unauthorized use of these files or information; and USER agrees to protect and 

defend, including all attorney fees and other expenses, each of the foregoing bodies and persons in any legal action based or asserted upon any such acts or omissions. USER also agrees not to sell, reproduce or release these files to others for any purpose whatsoever, except those incidental 

uses for which the files were acquired, verified and combined with USER’S own work product. Reasonable effort was made to fully comply with the San Diego MS4 Permit requirements using the methods found in the Riverside County Hydrology Manual. If the user finds an error in any 

way, please contact the County so that the error can be corrected. Any direct tampering of the equations in this spreadsheet would be considered extremely inappropriate, and potentially fraudulent. 
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Santa Margarita Region - County HydroMod Iterative Spreadsheet Model
Only for use the unincorporated portions of Riverside County, unless otherwise approved by the Co-Permittee
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AMC III

0.043

48.1 70

Mitigated Q < 110% of Pre-Dev. Q? 

Mitigated Duration < 110% of Pre-Dev?* 

Cover Type # Subarea Acreage Cover Type Vegetative Cover Soil A %
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22 Good Cover

(Co-Permitte Approval is required) User-Defined Discharge Values with accompanying Hydrology Study
1
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       ---

       ---

Yes, this is acceptable

Yes, this is acceptable

---

Hydromod Ponded depth

Hydromod Drain Time (unclogged)

Is the HydroMod BMP properly sized?

06.2 68282 SE3 Hydromod Control Design - Cho v.4.xlsx



BMP Design Fill in blue shaded areas

feet, Stage Intervals Larger intervals may incr. the Q at the bottom stg.

STEP1: Size the BMP, so that the Total Volume > Max HydroMod Vol. (Deeper is ok, it will be refined in the Design Geometry)

Is the BMP a Tank shape? 2 1 for yes; 2 for no. 0 0 0 0

Is the BMP Arched shape? 2 1 for yes; 2 for no. 0.10 0.001    31 0.00

How many cells together? 2 0.20 0.001    63 0.00

Diameter (Hortz. for arch) = 48 IN 0.30 0.002    94 0.07

Length = 160 FT 0.40 0.003    125 0.11

0.50 0.004    157 0.13

0.60 0.004    188 0.15

Bottom Stage H= 1.2' SS= 0 :1 0.70 0.005    219 0.17

0.80 0.006    251 0.19

Width 5.5 FT 0.90 0.006    282 0.20

Length 57 FT 1.00 0.007    314 0.22

area = area = 313.5 1.10 0.008    345 0.23

1.20 0.009    376 0.24

Top Stage       H= 0.5' SS= 2 :1 1.30 0.009    402 0.26

Top Area 1.40 0.010    430 0.27

Width 4.5 FT 1.50 0.011    461 0.28

Length 55 FT 1.60 0.011    495 0.29

area = area = 247.5 1.70 0.012    530 0.30

FT3

FT3

FT3

FT3

FT2

FT
1
Does not include forebay, or low flow trench

2
Does not account for freeboard or access roads

3
Does not consider Increased Runoff

STEP3: Delete outlets, then propose the largest lowest orifice that does not, exceed the ex. Q or Duration. If the Q is 

acceptable, but the duration is exceeded, try decreasing orifice, then adding a weir slightly below the stage that has an issue. 

OUTLETS (for Stage-Discharge) Hydromod Depth = 

   + 1' Freeboard =

Top Surface Area 

Based on HydroMod Depth +1' of Freeboard

0 0.00

0.083 3.00 FT

1.70 2.6 1 FT 0.012    530        

FT

FT

STEP4:  Complete an increased runoff analysis, if the project can impact downstream properties. Incorporate these designs into the WQMP site plan. 

Add emergency overflow weir, for flows that exceed the Hydromod volumes, sized to the 100-year peak flow rate. Add access roads (< 10% longitudnal slope) 

with enough width & turn around access for equipment that would be needed to scarify the bottom or remove Bioretention soil media. 

Yes Consider Infiltration (Yes or No)? 

0.1 Infiltration rate (in/hr)  
3

ft3/sec, Infiltration (over entire bottom)

4 Factor of  Safety     (3 or greater) 3 ft3/sec, Infiltration / Factor of Safety

360 mins, Max. Time represented by tests
3
Per the RC LID Manual, Appendix A.

Top Stage

It is expressly agreed and understood by the USER of this Excel Spreadsheet file (file) released hereby (whether released in digital or hard copy form) that Riverside County (County) makes no representation as to its accuracy. Further, it is the 

intent of the parties hereto that the USER shall review and verify calculations, analyze results, and/or independently determine the accuracy thereof prior to placing any reliance whatsoever on the information. Further, the USER shall hold the 

County, together with the officers, agents and employees of each, free and harmless from any liability whatsoever, including wrongful death, based or asserted upon any act or omission of the District or County, their officers, agents, 

employees or subcontractors, relating to or in any way connected with the unauthorized use of these files or information; and USER agrees to protect and defend, including all attorney fees and other expenses, each of the foregoing bodies and 

persons in any legal action based or asserted upon any such acts or omissions. USER also agrees not to sell, reproduce or release these files to others for any purpose whatsoever, except those incidental uses for which the files were acquired, 

verified and combined with USER’S own work product. Reasonable effort was made to fully comply with the San Diego MS4 Permit requirements using the methods found in the Riverside County Hydrology Manual. If the user finds an error 

in any way, please contact the County so that the error can be corrected. Any direct tampering of the equations in this spreadsheet would be considered extremely inappropriate, and potentially fraudulent. 
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PROPOSED BMP DIMENSIONS

Basin Shaped BMP (Bottom Stage 1st)
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Only if allowed by the Co-
Permittee, these infiltration inputs 
can be used to simulate 
Bioretention/Biofiltration rates with 
Backup Calcs and Data.
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Water Quality Management Plan (WQMP) 

Murrieta Hot Springs Road Widening 

 

- 46 - 
 

Appendix 8:  Source Control 
Pollutant Sources/Source Control Checklist 

 

Include a copy of the completed Pollutant Sources/Source Control Checklist used to document 

Source Control BMPs in Section H of this Template. 



Appendix 8  
S T O R M W A T E R   P O L L U T A N T   S O U R C E S / S O U R C E   C O N T R O L   C H E C K L I S T 

2018 SMR WQMP TEMPLATE Appendix 8 – Page 1 of 10 

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 
ON THE PROJECT SITE … 

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

1 
Potential Sources of 

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings 

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 A. On-site storm drain
inlets

 Locations of inlets.  Mark all inlets with the words
“Only Rain Down the Storm
Drain” or similar. Catch Basin
Markers may be available from the
Riverside County Flood Control
and Water Conservation District,
call 951.955.1200 to verify.

 Maintain and periodically repaint or
replace inlet markings.

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

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

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

 B. Interior floor drains
and elevator shaft sump
pumps

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

 Inspect and maintain drains to prevent
blockages and overflow.

 C. Interior parking
garages

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

 Inspect and maintain drains to prevent
blockages and overflow.

http://www.cabmphandbooks.com/
BCK
Line

BCK
Line

BCK
Line

BCK
Line

BCK
Line

BCK
Line



Appendix 8  
S T O R M W A T E R   P O L L U T A N T   S O U R C E S / S O U R C E   C O N T R O L   C H E C K L I S T 

2018 SMR WQMP TEMPLATE Appendix 8 – Page 2 of 10 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

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

1 
Potential Sources of 

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings 

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

 D1. Need for future
indoor & structural pest
control

 Note building design features that
discourage entry of pests.

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

 D2. Landscape/
Outdoor Pesticide Use

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

 Show self-retaining landscape
areas, if any.

 Show stormwater treatment and
hydrograph modification
management BMPs.

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

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

 Design landscaping to minimize
irrigation and runoff, to promote
surface infiltration where
appropriate, and to minimize the
use of fertilizers and pesticides that
can contribute to stormwater
pollution.

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

 Consider using pest-resistant plants,
especially adjacent to hardscape.  To 
insure successful establishment,
select plants appropriate to site soils,
slopes, climate, sun, wind, rain, land
use, air movement, ecological
consistency, and plant interactions.

 Maintain landscaping using minimum
or no pesticides.

 See applicable operational BMPs in 
“What you should know
for…..Landscape and Gardening” at: 
http://www.rcwatershed.org/about/
materials-library/#1450469138395-bb76dd39-
d810

 

 Provide IPM information to new
owners, lessees and operators.

BCK
Line

BCK
Line

BCK
Line

BCK
Line

BCK
Line

BCK
Line

BCK
Line

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

2018 SMR WQMP TEMPLATE Appendix 8 – Page 3 of 10 

IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

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

1 
Potential Sources of 

Runoff Pollutants 

2 
Permanent Controls—Show on 

WQMP Drawings 

3 
Permanent Controls—List in WQMP 

Table and Narrative 

4 
Operational BMPs—Include in WQMP 

Table and Narrative 

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

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

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

 See applicable operational BMPs in
“Guidelines for Maintaining Your
Swimming Pool, Jacuzzi and
Garden Fountain” at: http://
www.rcwatershed.org/about/materials-
library/#1450469201433-f5f358c9-6008

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

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

 Describe the location and features
of the designated cleaning area.

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

 See the brochure, “The Food Service 
Industry Best Management Practices 
for: Restaurants, Grocery Stores, 
Delicatessens and Bakeries” at http://
www.rcwatershed.org/about/materials-
library/#1450389926766-61e8af0b-53a9

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

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

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

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

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

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

 State how the following will be
implemented:

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

http://www.cabmphandbooks.com/
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IF THESE SOURCES WILL BE 
ON THE PROJECT SITE … 

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

1 
Potential Sources of 
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 H. Industrial processes.  Show process area.  If industrial processes are to be
located on site, state: “All process
activities to be performed indoors.
No processes to drain to exterior or
to storm drain system.”

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

See the brochure “Industrial & 
Commercial Facilities Best Management 
Practices for: Industrial, Commercial 
Facilities” at: http://www.rcwatershed.org/
about/materials-library/
#1450389926766-61e8af0b-53a9

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

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

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

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

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

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

 Hazardous Waste Generation

 Hazardous Materials Release
Response and Inventory

 California Accidental Release
(CalARP)

 Aboveground Storage Tank

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

 Underground Storage Tank

www.cchealth.org/groups/hazmat/ 

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

http://www.cabmphandbooks.com/
http://www.cchealth.org/groups/hazmat
http://www.cabmphandbooks.com/
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 J. Vehicle and
Equipment Cleaning

 Show on drawings as appropriate:

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

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

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

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

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

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

 Washwater from vehicle and
equipment washing operations shall
not be discharged to the storm drain
system. Refer to “Outdoor Cleaning
Activities and Professional Mobile
Service Providers” for many of the
Potential Sources of Runoff Pollutants
categories below.  Brochure can be
found at: http://www.rcwatershed.org/
about/materials-library/
#1450389926766-61e8af0b-53a9

 Car dealerships and similar may
rinse cars with water only.
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 K. Vehicle/Equipment
Repair and
Maintenance

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

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

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

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

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

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

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

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

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

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

Refer to “Automotive Maintenance & 
Car Care Best Management Practices 
for Auto Body Shops, Auto Repair 
Shops, Car Dealerships, Gas Stations 
and Fleet Service Operations; 
"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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 L. Fuel Dispensing
Areas

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

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

 The property owner shall dry sweep
the fueling area routinely.

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

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

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

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

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

 Move loaded and unloaded items
indoors as soon as possible.

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

http://www.cabmphandbooks.com/
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 N. Fire Sprinkler Test
Water

 Provide a means to drain fire
sprinkler test water to the sanitary
sewer.

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

O. Miscellaneous Drain
or Wash Water or Other
Sources

 Boiler drain lines

 Condensate drain lines
 Rooftop equipment

 Drainage sumps
 Roofing, gutters, and

trim.

 Other sources

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

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

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

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

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

 Include controls for other sources
as specified by local reviewer.

http://www.cabmphandbooks.com/
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 P. Plazas, sidewalks,
and parking lots.

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

BCK
Line

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

 

Include the completed Operation and Maintenance Plan in this Appendix along with additional 

documentation of Finance and Maintenance Recording Mechanisms for the site. Refer to 

Sections 3.10 and 5 of the SMR WQMP and Section J of this Template. 

Maintenance for the 6 Biofiltration with No Infiltration trenches shall include: 

• Vegetation maintenance: 

Fertilizer, pesticide and herbicide use should be avoided as much as possible as 

they contribute to water pollution.  Appropriate native plant selections and 

Integrated Pest Management (IPM) methods should be used where possible. 

• Trash maintenance to minimize clogging and improve aesthetics:   

1. Remove accumulations of trash from trench vegetation and at downstream 

end of each trench from around raised concrete outlet structure and grate. 

2. Remove outlet structure top grate; remove and empty steel trash capture 

basket and replace basket and top grate. 

• Biofiltration trench bottom surface maintenance: 

Monthly inspect trenches for irrigation issues, failed vegetation on bottom and 

side slopes, erosion, clogging, standing water, algae, etc.  Observe, inspect, and 

maintain as follows: 

A. Specific area(s) of over-grown vegetation and/or excessive moisture 

(stagnant/standing water/algae) could indicate an irrigation leak.  

Repair irrigation as needed. 

B. Dead vegetation indicates no irrigation.  Repair irrigation and replace 

BSM and plantings per project WQMP and Landscape Plans as needed.  

C. Visible rills, exposed plant roots, side slopes steeper than 2H:1V 

indicate erosion of trench biofiltration soil media (BSM).  Regrade/ 

replace BSM and plantings per project WQMP and Landscape Plans as 

needed. 

D. Accumulations of sediments located immediately around the 6” raised 

concrete outlet grate structure (at the downstream end of each trench) 

indicate erosion of BSM.  Verify 6” vertical open air between top of the 

raised concrete outlet structure and bottom of trench.  Regrade/replace 

BSM and plantings per project WQMP and Landscape Plans as needed. 

E. The vertical height difference between the bottom of trench and top of 

curb should be 12 inches at all points in trench.  If less than 12 inches, 

regrade/replace BSM and plantings per project WQMP and Landscape 

Plans as needed.
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Appendix 10:  Educational 

Materials 

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

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 

SMR WQMP, 

• 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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3.6 Biofiltration Facility (no infiltration/limited infiltration) 
 

 

Description 
Biofiltration Facilities are shallow, vegetated basins that filter water through vegetation and 
engineered soil media prior to discharge via underdrain or overflow to the downstream 
conveyance system. Healthy plant and biological activity in the root zone maintain and renew the 
macro-pore space in the soil media and maximize plant uptake of pollutants and runoff. This can 
extend the time until the BMP clogs and allows more of the soil column to function as both a 
sponge (retaining water) and an effective biofilter.  
 
Biofiltration Facilities are similar to Biofiltration with Partial Infiltration Facilities except 
Biofiltration Facilities are generally lined and include a shallower gravel underdrain layer.  This 
fact sheet is condensed to include only the design aspects and criteria that are different when 
designing biofiltration compared to biofiltration with partial infiltration. The user should refer 
to the Biofiltration with Partial Infiltration Fact Sheet (3.5) and apply the criteria in that fact 
sheets with the exception of the differences below.  
 

Differences from Biofiltration with Partial Infiltration 
 
Infiltration constraints do not apply. There are no setbacks or considerations related to 
infiltration feasibility. Infiltration does not occur in appreciable amounts in these facilities. 
 
Underdrain placement and gravel depth is similar to biofiltration with partial infiltration, but 
for different purposes. These systems should still include a gravel layer of 12 to 18 inches below 
the underdrain discharge elevation wherever the system discharges to a nutrient-impaired water 
body. (This applies to all projects in Santa Margarita Watershed). This sump serves to promote 
nitrogen removal.  This can be achieved with an upturned elbow on the outlet. Alternative outlet 
configurations are acceptable at the discretion of the local jurisdiction.  

Type of BMP LID – Biofiltration 

Priority Level Priority 2 – Biofiltration without infiltration 

Treatment Mechanisms Evapotranspiration, Evaporation, Biofiltration 

Infiltration Rate Range Less than 0.1 in/hr (factored) or other feasibility criteria limits any 
amount of infiltration 

Maximum Drainage Area This BMP is intended to be integrated into a project’s landscaped 
area in a distributed manner. Typically, contributing drainage areas 
to Bioretention Facilities range from less than 1 acre to a maximum 
of around 5 acres. For facilities treating larger drainage basins see 
Fact Sheet 3.7 for additional guidance on design of larger scale 
facilities. 
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Planter box configuration is allowed. Biofiltration Facilities that do not include infiltration can 
also be placed above ground as planter boxes. Planter boxes must have a minimum width of 2 
feet, a maximum surcharge depth of 12 inches. No side slopes are necessary. Planter boxes must 
be constructed so as to ensure that the top surface of the engineered soil media will remain level. 
This option may be constructed of concrete, brick, stone or other stable materials that will not 
warp or bend. Chemically treated wood or galvanized steel, which has the ability to contaminate 
stormwater, should not be used. Planter boxes must be lined with an impermeable liner on all 
sides, including the bottom. Other general criteria for design are the same as biofiltration with 
partial infiltration.  
 

 
Figure 1: Planter Box 

 
Use of proprietary devices as biofiltration BMPs may be allowed. Approved proprietary 
biofiltration devices may be classified as Biofiltration facilities . Proprietary biofiltration facilities 
are small footprint, manufactured devices that have been designed to provide biofiltration 
treatment through the use of high filtration rate media. Proprietary biofiltration BMPs can be 
considered equivalent to standard biofiltration facilities for the “no infiltration” feasibility 
condition. See Section 2.3.7 of the 2018 WQMP for approval requirements. Separate sizing 
methods, maintenance requirements, and design criteria may apply to proprietary biofiltration 
BMPs.  
 
Sizing calculations are similar, but do not include the infiltration compartment. Because there 
is no volume retained via infiltration in these facilities, sizing methods differ.  
 

Biofiltration Sizing and Design Procedure   
 
Biofiltration Facilities provide treatment through biofiltration and do not provide appreciable 
retention (though a minor amount is possible via evapotranspiration). The sizing and design 
procedure is presented below:  
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1) Enter the area tributary, AT, to the Bioretention Facility.  
 

2) Enter the required Design Volume, VBMP  (also referred to as DCV) determined from 
Section 2.1 of this Handbook. 
 

3) Enter the estimated footprint for the BMP (use available space or default of 3% of 
contributing impervious surface area). This is the effective footprint of the BMP. It is 
measured at the mid ponding depth of the BMP. For example, if the BMP has a ponding 
depth of 12 inches, then effective footprint is the wetted surface area when the BMP is 
holding 6 inches of ponded water. For systems with vertical walls, the effective area is the 
same as the total area. 
 

4) Enter the depth of surface ponding layer, dp. The minimum depth of surface ponding 
layer can be 6” so that the runoff is uniformly spread throughout the basin. The 
maximum depth can be 12”.  
 

5) Enter the depth of the engineered soil media, dS. The recommended minimum depth is 
24”. A depth of 36” is preferred to provide an enhanced root zone. Engineered soil 
media deeper than 36” will only get credit for the pore space in the first 36”. 

 
6) Enter the design media filtration rate of the media (Idesign) of 2.5 in/hr to be used for 

sizing. Actual installed filtration rate may be higher.  
 

7) Enter the allowable routing period (Trouting) of 5 hours. Routing period is estimated based 
on the 15th percentile storm duration for storms similar to 85th percentile rainfall depth 
at the Temecula gage. 
 

8) Calculate the effective biofiltration depth, dE_bio. The effective depth of biofiltration is 
calculated as:  

 
dE_bio (ft) = (dP + (0.3 x dS) + (Idesign x Trouting)) (ft) 

 
The internal gravel storage is permanently saturated in this design and should not be 
considered in this calculation. The effective biofiltration storage should only include the 
storage above the discharge elevation of the underdrain. The maximum allowable pore 
space of the soil media is 30%. This calculation accounts for water biofiltered during the 
event.  
 

9) Calculate the effective static biofiltration depth, dE_bio_static, within the Biofiltration with 
Facility. The effective depth of biofiltration storage is calculated as:  

 
dE_bio_static (ft) = (dP + (0.3 x dS) (ft) 
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This is similar to the effective biofiltration depth above, but does not include the depth 
infiltrated during the storm event.  
 

10) Calculate the amount of Vbiofiltered and Vbiofiltered_static 
 

Vbiofiltered = dE_bio  (with routing) x Aeffective 
 

Vbiofiltered_static = dE_bio_static x Aeffective 
 

11) Compare the results of above to the required biofiltration volume. There are two 
options for demonstrating conformance: 

 
a) Vbiofiltered (with routing) > 150% of VBMP 

 
OR 

 
b) Vbiofiltered_static > 0.75 x VBMP 

 
Both calculations assume that no portion of the VBMP is retained. This is slightly 
conservative as it does not account for soil soaking and drying. But soil pores are credited 
as biofiltration volume. This simplification has negligible effect.  
 

12) If neither of these criteria are met, then return to Step 3, increase the footprint and 
rerun calculations. This calculation is inherently iterative.  
 

13) Verify that side slopes are no steeper than 4:1 in the standard design, and are not 
required in the modified design. Demonstrate that the assumed effective area is 
provided at the mid ponding contour of the BMP. 
 

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

15) Provide the slope within the Biofiltration with Partial Infiltration Facility, if used. The 
maximum slope is 3 percent for a standard design.  
  

16) Provide the check dam spacing, the Biofiltration with Partial Infiltration Facility is sloped. 
 

17) Describe the vegetation used within the Biofiltration Facility. 
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3.8 Bioretention/Biofiltration Soil Media and Drainage Aggregates 

 
Description 
Bioretention Soil Media (BSM) is a formulated soil mixture that filters pollutants from 
stormwater, retains moisture, and supports healthy vegetation. It is used in LID BMPs including 
Bioretention, Biofiltration with Partial Infiltration, and Biofiltration with No Infiltration. BSM 
consists of 60-80% sand, up to 20% topsoil, and 20% of an organic amendment, by volume.  

BSM must support healthy plant growth and should provide filtering of runoff. When used in 
Biofiltration BMPs that discharge filtered runoff to surface waters, BSM should be specially 
formulated to enhance filtering of runoff, reduce the risk of pollutant leaching from BSM, and 
limit the potential for clogging.   

All areas within the Santa Margarita Region (SMR) of Riverside County drain to the Santa 
Margarita River and Santa Margarita Estuary, both of which are listed as impaired for nutrients 
under the approved 2010 303(d) list. Accordingly, all BSM should be formulated to reduce the 
potential for nutrient leaching, especially when used in flow-through Biofiltration BMPs. 
Where a BMP may discharge to a waterbody that is impaired for other pollutants, BSM should 
be formulated to reduce leaching of those pollutants as well.   

The applicability of BSM testing requirements and other provisions of this Fact Sheet depend on 
the type of BMP and BMP design guidelines as shown in Table 1.  

Table 1. Applicability of BSM Specification and Testing Requirements.  

Testing Element 
Bioretention (full 

infiltration) 

Biofiltration (Partial and No 

Infiltration) 

General Criteria and Composition X X 

Basic Testing of Mixed BSM X X 

Hydraulic Evaluation of Mixed BSM  X 

Chemical Suitability of Mixed BSM  X 

Sand for BSM X1 X1 

Topsoil for BSM X1 X1 

Organic Amendments for BSM X X 

Mulch for BSM X X 

1 – Elements of these specifications may be waived by the local jurisdiction if testing of mixed BSM is acceptable. 

 

Type of BMP For Use with Bioretention, Biofiltration with Partial Infiltration, and 
Biofiltration with No Infiltration 

Treatment Mechanisms Biofiltration 

Other Names Engineered Soil Media 
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General Criteria and Composition 
 BSM should consist of 60-80% sand, up to 20% topsoil, and 20% of an organic 

amendment, by volume. Both mixed BSM and BSM components are subject to specific 
testing requirements depending on BMP type and design elements (see Table 1). To meet 
applicable requirements, suggested BSM component fractions and types are presented in 
Table 2. These are suggestions only; acceptance of BSM depends on BSM and BSM 
component testing results.  

 Alternative BSM components and proportions may be used if they meet all applicable 
testing requirements. Acceptance of any such alternative BSM is subject to approval from 
the local jurisdiction.   

 BSM should support the growth of hardy drought-tolerant native vegetation, which is 
typically adapted to thrive in limited nutrient environments. Excessive levels of nutrients 
in BSM can increase the presence of weeds and other undesirable vegetation and can 
cause export of nutrients from BSM. Accordingly, all BSM should be evaluated according 
to the “Basic Whole Mixture Testing Requirements” section.  

 Sand, topsoil, and organic amendment components of BSM, and mulch are subject to 
requirements contained in sections of this Fact Sheet titled “Sand for BSM”, “Topsoil for 
BSM”, “Organic Amendments for BSM”, and “Mulch for BSM”, respectively.  
Specifications for sand and top soil can be waived at the discretion of the local jurisdiction 
if whole mix texting shows acceptable properties.  

 To reduce the potential for nutrient leaching from BSM, it should be formulated according 
to the following guidelines (Also presented in Table 2).   

o For Bioretention BMPs, nutrient-sensitive compost may be used as the organic 
amendment according to requirements in the “Organic Amendments” section of 
this Fact Sheet.  

o For Biofiltration BMPs, mixed BSM must meet requirements in the “Chemical 
Suitability for Mixed BSM” section of this Fact Sheet. To meet these 
requirements, it is suggested that compost not be used as an organic amendment 
due to its potential to leach nutrients, even when carefully sourced to reduce such 
leaching. Instead, coconut coir pith, peat moss, or other alternative organic 
amendments are recommended. For guidance on these and other alternative 
organic amendments see the “Alternative Organic Amendments” subsection of 
this Fact Sheet.   

 BSM should be formulated to support the long-term design flow rate of a given BMP.  
o For Biofiltration BMPs, BSM plays a critical role in BMP hydraulic performance and 

should be formulated depending on whether underdrain outlet controls are used. 
BSM for Biofiltration BMPs should be evaluated according to the “Hydraulic 
Evaluation of Mixed BSM” section of this Fact Sheet. Meeting these requirements 
may require that the fines content of sand or top soil be limited (see Table 2). 
Some sources of top soil and sand may not provide adequate permeability.  

 BSM should always be blended before it is delivered to the site using a mechanical mixing 
method (e.g. drum mixer) to ensure uniform mixing. Using a loader to mix materials on 
site is typically not adequate for uniform mixing and is discouraged. If sand or topsoil 
components are sourced from the Project site, mixing may be conducted using loaders.   
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 Testing samples of the mixed BSM that is delivered to the site is highly recommended, 
especially for larger BMPs. Prior testing from a material manufacturer may be acceptable 
in place of project-specific data if it is not more than 6 months old and represents the 
actual mix proportions and components in the BSM delivered to the site.  

 Procurement, handling, and placement of BSM should adhere to guidelines in the 
“Construction Guidelines” section of this Fact Sheet.  

Table 2. Recommended BSM mixture component proportions and types to meet applicable requirements. 

Component Type Bioretention 
Biofiltration (Partial and No Infiltration) 

Without outlet control With outlet control 

Sand Type Washed Washed Washed 

Sand Fraction, by 

volume 
60% 60-80% 80% 

Topsoil Type 
Sandy Loam or Loamy 

Sand 

Sandy Loam or Loamy 

Sand 
NA 

Topsoil Fraction, by 

volume 
20% Up to 20% 0% 

Organic Type 
Nutrient-sensitive 

compost 

Coconut coir pith, peat, or 

low nutrient compost 

Coconut coir pith, peat, or 

low nutrient compost 

Organic Fraction, by 

volume 
20% 20% 20% 

 

Basic Testing for Mixed BSM 
Basic whole mixture testing should be conducted for any BSM used in stormwater BMPs. This 
should ideally be completed for actual mixed BSM that is used in site BMPs, but may be from a 
representative sample analysis not more than 6 months old. Sample(s) should be submitted to 
an agronomic laboratory for analysis of all parameters listed in this section. Laboratory analytical 
reports must document that mixed BSM conforms to the following requirements:  

 pH: 6.0 – 8.5 

 Salinity: 0.5 to 3.0 mmho/cm as electrical conductivity. 

 Sodium absorption ratio: < 6.0 

 Chloride: < 800 ppm 

 Cation Exchange Capacity (CEC): > 10 meq/100 g.  

 Organic Matter: 2 to 5% on a dry weight basis.  

 Carbon:Nitrogen Ratio: 12 to 40; preferably 15 to 40.  

 Sieve Fractions: Should adhere to the sieve fractions presented in Table 3 based on 
particle size analysis by ASTM Method D422 or similar.  
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Table 3. Sieve analysis requirements for mixed BSM 

Textural Class (ASTM D422) Size Range Mass Fraction 

Gravel Larger than 2 mm 0 to 25 percent of total sample 

Clay Smaller than 0.005 mm 
0 to 5 percent of non-gravel 

fraction 

 

Hydraulic Testing of Mixed BSM 
BSM that is used in Biofiltration BMPs plays a critical role in controlling flow through BMPs. BSM 
that flows too quickly can result in short contact times and poor hydraulics for pollutant removal. 
BSM that flows too slowly can limit surface infiltration rates below design assumptions, resulting 
in bypass during storms smaller than the design storm.  

Hydraulic Testing Requirements: Samples of mixed BSM used in Biofiltration BMPs should be 
submitted for laboratory analysis of hydraulic conductivity. BSM samples used in this analysis 
should preferably be sourced from the actual BSM batch that will be used in a given BMP but 
analytical results from a representative sample not more than 6 months old may also be 
accepted. Analysis of hydraulic conductivity may be conducted according to one of the following 
methods: 

 Permeability of Granular Soils: ASTM D2434, or, 

 Analysis of hydraulic conductivity by USDA Handbook 30 method 34b, or similar approved 
laboratory method.  

Hydraulic conductivity must be within the limits presented in Table 4 for BSM acceptance. 

Table 4. Hydraulic suitability requirements for BSM.  

BMP Hydraulic Regime Maximum Ksat (in/hr) Minimum Ksat (in/hr) 

Biofiltration with Unrestricted Outlet 

(media control) 
8 24 

Biofiltration with Restricted Outlet 

(outlet control) 
20 80 

Bioretention NA – Hydraulic Testing Not Required 

  

Chemical Suitability for Mixed BSM 
To reduce the potential for pollutant leaching to surface waters, a sample of BSM used in 
Biofiltration BMPs should be submitted for laboratory analysis for pollutant leaching potential. 
The BSM sample should be from the actual batch of BSM that is used in the BMP or from a 
representative sample not more than 6 months old.  This analysis should be performed according 
to the “Saturated Media Extract” methods (USDA Agricultural Handbook No. 60), which is 
commonly performed by agronomic laboratories. 
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Pollutant leaching test results for BSM should comply with limits for nitrate, phosphorus, and 
copper: 

 Nitrate: < 3 mg/L 

 Phosphorus: < 1 mg/L 

 Copper: < 0.025 mg/L 

Testing may be performed after laboratory rinsing of media with up to 15 pore volumes of water. 
Alternative organic amendments, may be needed to meet these criteria. The above pollutant 
leaching criteria may be waived at the discretion of the local jurisdiction.  

Mulch for BSM 
Bioretention and Biofiltration planting areas should generally be covered with 2 to 3 inches of 
well-aged, double or triple shredded mulch at the time of construction. An additional 1 to 2 
inches of mulch should be added annually. Mulch should be non-floating to avoid clogging 
overflow structures. Inorganic mulches, such as rock, may be used.  

Sand for BSM 
The requirements in this section may be waived at the discretion of the local jurisdiction if criteria 
are met for applicable whole mix testing.  

Sand should meet requirements for ASTM C33 “fine aggregate concrete sand.” It may be sourced 
from commercial soil suppliers or from natural soil deposits (such as may be found on site). Sand 
should conform to the following requirements: 

 Be free of any waste, wood, coatings (e.g. clay, stone dust, carbonate, etc.), or any other 
deleterious materials.   

 Conform to the particle size distribution requirements for ATSM C33 “fine aggregate 
concrete sand” in Table 5 based on sieve size analysis by ASTM Method D422 or similar. 
This should be documented by laboratory analysis results for the actual sand that was 
used in the BSM, or a representative sample analysis not more than 6 months old.  

 All aggregate passing the #200 sieve should be non-plastic.  

Table 5. Sieve size fractions for ASTM C33 “fine aggregate concrete sand”.  
Sieve Size  

(ASTM D422) 

 
Sieve Size (mm) 

Percent Passing (by weight) 

Minimum Maximum 

3/8 inch 9.5 100 100 

#4 4.8 95 100 

#8 2.4 80 100 

#16 1.2 50 85 

#30 0.60 25 60 

#50 0.42 5 30 

#100 0.15 0 10 

#200 0.08 0 5 



BIORETENTION/BIOFILTRATION SOIL MEDIA AND DRAINAGE AGGREGATE 

Low Impact Development Best Management Practice Design Handbook     rev. 4/2018 

Page 6 

  

Topsoil for BSM 
Topsoil can be an important part of BSM and can improve pollutant filtering, nutrient retention, 
and water holding. Because of these benefits, it is generally recommended as a component of 
BSM for Bioretention BMPs. However, topsoil (especially the fine fraction) can limit flow of water 
through BSM, so it may not be suitable for BSM.   

If topsoil is used as a component of BSM it should be a sandy loam or loamy sand that is free of 
hazardous materials. It may be sourced from regional soil suppliers or from the project site, 
providing that it meets all requirements in this Section. Decomposed granite and derivatives of 
decomposed granite are not considered to be topsoil. All topsoil should meet the following 
requirements as confirmed by laboratory analytical reports from samples used in the mixed BSM, 
or from a representative sample analysis not more than 6 months old: 

 Texture: Sandy loam or loamy sand according to the US Department of Agriculture 
Textural Classification System.  

Sieve Fractions: Should adhere to the sieve fractions presented in Table 6 based on particle size 
analysis by ASTM Method D422 or similar. Sieve analysis may be waived at the discretion of the 
local jurisdiction if permeability criteria are met for applicable whole mix testing.  

Table 6. Sieve analysis requirements for topsoil used in BSM 

Textural Class (ASTM D422) Size Range Mass Fraction 

Gravel Larger than 2 mm 0 to 25 percent of total sample 

Clay Smaller than 0.005 mm 
0 to 15 percent of non-gravel 

fraction 

 

Organic Amendments for BSM 
Organic amendments are a critical component of BSM to help filter pollutants from runoff, retain 
moisture, and support healthy vegetation. However, organic amendments, especially compost, 
can be a source of nutrients and other pollutants that can impact receiving waters.  

Nutrient leaching from organic amendments is a particular concern for BSM that is used in 
Biofiltration BMPs which can discharge directly to surface waters. Accordingly, BSM used in 
Biofiltrations BMPs must conform to requirements contained in the “Chemical Suitability of 
Mixed BSM” section of this Fact Sheet. Alternative Organic Amendments are recommended to 
comply with chemical suitability requirements.  

Bioretention BMPs discharge treated water to groundwater, so they pose less risk from nutrient 
export from BSM.  

All organic amendments should conform to the requirements in either “Compost for BSM” or 
“Alternative Organic Amendments for BSM”.  
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Compost for BSM 
Compost should be a well-decomposed, stable, weed-free organic source derived from waste 
materials including yard debris, wood wastes, crop residues, or other organic materials. It should 
not be derived from biosolids. Compost should preferably be certified through the US 
Composting Council (USCC) Seal of Testing Assurance (STA) Program.  

Compost should comply with the requirements in the list below. Given the stringent nature of 
these requirements, it is expected that not all composts will comply with the requirements. All 
requirements should be confirmed by laboratory analytical reports from samples of the compost 
used in the mixed BSM, or from a representative sample analysis not more than 6 months old.  

 Feedstock: Compost feedstock should be specified. Compost should not be derived, in 
whole or in part, from biosolids.  

 Source: Compost should be sourced from a facility that is permitted through CalRecycle. 
It should also preferably be sourced from a facility that is certified through the USCC STA 
program.  

 Physical contaminants: Not to exceed 1% by dry weight.  

 Organic Matter: 35% - 75% on a dry weight basis.  

 pH: 6.0 – 8.5 

 Salinity: < 10 mmho/cm as electrical conductivity 

 Carbon:Nitrogen Ratio: 12:1 – 40:1. Ideal C:N ratio is greater than 15:1 to reduce the 
potential for nutrient leaching, especially when compost is intended to be used as the 
organic amendment of BSM in Biofiltration BMPs.   

 Maturity/Stability: Shall conform to either: 
o Solvita Maturity Index: ≥ 5.5 
o 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, whichever unit is reported.  

 Select pathogens: Shall pass US EPA Class A Standard, 40 CFR Section 503.32(a).  

 Trace metals: Shall pass US EPA Class A Standard, 40 CFR Section 503.13.  

Alternative Organic Amendments for BSM 
Amendments used as a substitute for compost should provide comparable pollutant filtration, 
water holding, and support for vegetation. Coconut coir pith and peat are two alternative organic 
amendments that have been successfully used to replace compost in BSM. If either of these 
amendments is used, they should conform to the requirements under the headers below. 

If other organic amendments are used a certified agronomist should certify that they would 
provide substantially equivalent pollutant filtration (i.e. nutrient retention and cation exchange 
capacity), water holding capacity, and would help to support healthy vegetation. Acceptance of 
any other organic amendment is subject to approval by the local jurisdiction.  

Coconut Coir Pith: 
If coconut coir pith is used as a component of BSM it should conform to the following 
requirements: 
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 Production Regime: Must be rinsed with freshwater to reduce potential salt water 
residues and screened to remove coarse fibers. 

 Aging: Must be aged a minimum of 6 months.  

 Salinity: < 2.0 mmho/cm as electrical conductivity.  

 Total Carbon: > 35% on a dry weight basis.  

 Total Nitrogen: < 1.5% on a dry weight basis. 

 C:N Ratio: > 40.  

Sphagnum Peat: 
If sphagnum peat is used as a component of BSM is should conform to the following 
requirements: 

 Salinity: < 3.0 mmho/cm as electrical conductivity.  

 Total Carbon: > 35% on a dry weight basis.  

 Total Nitrogen: < 1.5% on a dry weight basis. 

Aggregate Materials for BSM Drainage Layers 
Drainage of BSM requires the use of specific aggregate materials for filter course (aka choking 
layer) materials and for an underlying drainage and storage layer. Open graded ASTM No 57 stone 
(1/2” to 1-1/2” gravel) is used as the drain rock layer. ASTM No. 8 stone (1/4 to 1/2”pea gravel) 
is placed on top of this layer in a 3 inch lift. Choker sand is placed on top of the pea gravel in a 3-
inch lift immediately below the BSM. 

Rock and sand products used in BMP drainage should comply with size classifications in Table 7 
and Table 8. All sand and stone products used in BSM drainage layers shall be clean and should 
preferably be washed. 
 

Table 7. Particle size requirements for rock products.  

Sieve Size 
Percent Passing Sieves 

AASHTO No. 57 ASTM No. 8 

3 in - - 

2.5 in - - 

2 in - - 

1.5 in 100 - 

1 in 95 – 100 - 

0.75 in - - 

0.5 in 25 – 60 100 

0.375 in - 85 – 100 

No. 4 10 max. 10 – 30 

No. 8 5 max. 0 – 10 

No. 16   0 – 5 

No. 50   - 
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Table 8. Particle size requirements for choker sand 

Sieve Size 
Percent Passing Sieves 

Choker Sand - ASTM C33 

0.375 in 100 

No. 4 95 – 100 

No. 8 80 – 100 

No. 16 50 – 85 

No. 30 25 – 60 

No. 50 5 – 30 

No. 100 0 – 10 

No. 200 0 – 3 

 

Delivery, Storage, and Handling 
BSM and Aggregates should not be delivered or placed in frozen, wet, or muddy conditions. The 
Contractor should protect materials from absorbing excess water and form erosion at all times. 
The Contractor shall not store materials unprotected during large rainfall events (>0.25 inches). 
If water is introduced into material while it is stockpiled, the Contractor shall allow the material 
to drain to an acceptable level before it is placed.  

BSM shall be thoroughly mixed prior to delivery using mechanical mixing methods such as a drum 
mixer. BSM shall be lightly compacted and placed in loose lifts approximately 12 inches thick to 
ensure reasonable settlements without excessive compaction. Compaction within the BSM area 
should not exceed 75 to 85% standard proctor within the designated depth of BSM. Machinery 
shall not be used in the BSM area to place BSM. A conveyor or spray system shall be used for 
placement in large facilities. Low ground pressure equipment may be authorized for large 
facilities at the discretion of the local jurisdiction. 

Placement methods and BSM quantities shall account for approximately 10% volume loss due to 
compaction and settling. Planting methods and timing shall account for settling of media without 
exposing plant root systems.  

The local jurisdiction may request up to three double ring infiltrometer tests (ASTM D3385) or 
approved alternative tests to confirm that placed materials meet applicable hydraulic suitability 
criteria. If the infiltration rate of placed material does not meet applicable criteria, the local 
jurisdiction may require replacement and/or decompaction of materials.  

Quality Control and Acceptance 
Acceptance of materials will be based on test results that are certified by the Contractor to be 
representative of the materials that are delivered to the site. Laboratory testing should ideally 
be conducted on stockpiled materials prior to delivery to the site. Testing results may be from 
previously sampled materials if they are not more than 6 months old and if the Contractor 
certifies that they are representative of the materials that are actually delivered to the site. 
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