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 Owner’s Certification  

Project Owner’s Certification 

 
This Water Quality Management Plan (WQMP) has been prepared for the Eady Trust by Ventura 
Engineering Inland, Inc.. The WQMP is intended to comply with the requirements of the City og Highland 
and the NPDES Areawide Stormwater Program requiring the preparation of a WQMP. The undersigned, 
while it owns the subject property, is responsible for the implementation of the provisions of this plan and 
will ensure that this plan is amended as appropriate to reflect up-to-date conditions on the site consistent 
with San Bernardino County’s Municipal Storm Water Management Program and the intent of the NPDES 
Permit for San Bernardino County and the incorporated cities of San Bernardino County within the Santa 
Ana Region. Once the undersigned transfers its interest in the property, its successors in interest and the 
city/county shall be notified of the transfer. The new owner will be informed of its responsibility under this 
WQMP. A copy of the approved WQMP shall be available on the subject site in perpetuity. 

 

“I certify under a penalty of law that the provisions (implementation, operation, maintenance, and funding) 
of the WQMP have been accepted and that the plan will be transferred to future successors.” 

.

Project Data 

Permit/Application 
Number(s): 

 WQP21-004 Grading Permit Number(s):   

Tract/Parcel Map 
Number(s): 

Lot 8 of Royal Palms 
Tract 3202 & Vacated 
Alley to the East 

Building Permit Number(s):   

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): 
 APNs: 1201-331-02, 03, 05, 14, 15 & 
19 

Owner’s Signature 

Owner Name: Paula Humbert 

Title Trustee 

Company Eady Trust 

Address 3380 Punta Alta #A, Laguna Woods, California 92637 

Email paulaehumbert@aol.com 

Telephone # (951) 321-2601 

Signature  Date  
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“The selection, sizing and design of stormwater treatment and other stormwater quality and quantity control 
measures in this plan were prepared under my oversight and meet the requirements of Regional Water Quality 
Control Board Order No. R8-2010-0036.” 
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Title Owner 

Company Ventura Engineering Inland, Inc. 
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Section 1 Discretionary Permit(s) 
Form 1-1 Project Information 

Project Name    New Commercial / Retail 

Project Owner Contact Name: Jean Eady Matlock, Trustee of the Eady Trust 

Mailing 
Address:   

3380 Punta Alta #A 
Laguna Woods, California 92637 

E-mail 
Address:   

paulaehumbert@aol.com Telephone:     (951) 312-2601 

Permit/Application Number(s):   WQP21-004 
Tract/Parcel Map 
Number(s):   

Lot 8 of Royal Palms Tract 3202 
& Vacated Alley to the East 

Additional Information/ 
Comments: 

See Below 

Description of Project: 

1. THE PROJECT INVOLVES (7) SEVEN PARCELS TOTALING APPROXIMATELY 1.88 NET ACRES. 
2. PROPOSED C-STORE, WITH ATTACHED 40 FOOT LONG ROLL OVER CAR WASH. 
3. PROPOSED SIX MPD FUELING CANOPY. 
4. PROPOSED HIGH SPEED DIESEL CANOPY. 
5. PROPOSED 22 PARKING STALLS INCLUDING; 2 VACUUM, 1 ADA, AND 2 ELECTRIC VEHICLE 
CHARGING STATIONS. 
6. ONSITE IMPROVEMENTS CONSIST OF ON-SITE PARKING, WQMP AREAS, SITE 
CIRCULATION, LANDSCAPING AND SITE LIGHTING. 
7. OFFSITE IMPROVEMENTS CONSIST OF NEW UTILITY CONNECTIONS, SIDEWALK /CURB AND 
GUTTERS, AND DRIVEWAY APPROACHES. 
8. PROPOSED ZONE CHANGE TO BUSINESS PARK. 

Provide summary of Conceptual 
WQMP conditions (if previously 
submitted and approved). Attach 
complete copy. 

Project site is divided into 4 DMAs that drain tributary areas into separate infiltration basins. 
Isolated landscape areas will also be allowed to pond in amended soils. 
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Section 2 Project Description 
2.1 Project Information 
This section of the WQMP should provide the information listed below. The information provided for 
Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site design and LID 
BMPs and other anticipated water quality features that impact site planning. Final Project WQMP must 
specifically identify all BMP incorporated into the final site design and provide other detailed information as 
described herein.   

The purpose of this information is to help determine the applicable development category, pollutants of 
concern, watershed description, and long-term maintenance responsibilities for the project, and any applicable 
water quality credits. This information will be used in conjunction with the information in Section 3, Site 
Description, to establish the performance criteria and to select the LID BMP or other BMP for the project or 
other alternative programs that the project will participate in, which are described in Section 4.  

Form 2.1-1  Description of Proposed Project 
1 Development Category (Select all that apply): 

 Significant re-development 
involving the addition or 
replacement of 5,000 ft2 or 
more of impervious surface on 
an already developed site 

 New development 
involving the creation of 10,000 
ft2 or more of impervious 
surface collectively over entire 
site 

 Automotive repair 
shops with standard 
industrial classification (SIC) 
codes 5013, 5014, 5541, 
7532- 7534, 7536-7539 

 Restaurants (with SIC 
code 5812) where the land 
area of development is 
5,000 ft2 or more 

  Hillside developments of 
5,000 ft2 or more which are 
located on areas with known 
erosive soil conditions or 
where the natural slope is 
25 percent or more 

  Developments of 2,500 ft2 

of impervious surface or more 
adjacent to (within 200 ft) or 
discharging directly into 
environmentally sensitive areas 
or waterbodies listed on the 
CWA Section 303(d) list of 
impaired waters. 

  Parking lots of 5,000 ft2 

or more exposed to storm 
water 

  Retail gasoline outlets 
that are either 5,000 ft2 or 
more, or have a projected 
average daily traffic of 100 
or more vehicles per day 

  Non-Priority / Non-Category Project   May require source control LID BMPs and other LIP requirements. Please consult with local 
jurisdiction on specific requirements. 

2 Project Area (ft2):   80,983 3 Number of Dwelling Units: n/a 4 SIC Code:   5541 

5 Is Project going to be phased?  Yes    No    If yes, ensure that the WQMP evaluates each phase as a distinct DA, requiring LID 

BMPs to address runoff at time of completion.   

6 Does Project include roads?  Yes  No   If yes, ensure that applicable requirements for transportation projects are addressed (see 

Appendix A of TGD for WQMP)   
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2.2 Property Ownership/Management 
Describe the ownership/management of all portions of the project and site.  State whether any infrastructure 
will transfer to public agencies (City, County, Caltrans, etc.) after project completion. State if a homeowners or 
property owners association will be formed and be responsible for the long-term maintenance of project 
stormwater facilities. Describe any lot-level stormwater features that will be the responsibility of individual 
property owners. 

Form 2.2-1 Property Ownership/Management 

Describe property ownership/management responsible for long-term maintenance of WQMP stormwater facilities: 

 
 
The property owner is the responsible entity for implementation of WQMP requirements as follows: 
 
BMP Inspection and Monitoring shall be the responsibility of: 
     Eady Trust 
     c/o Trustee Paula Humbert 
     3380 Punta Alta #A 
     Laguna Woods, California 92637 
     (951) 696-1490 
 
BMP Operations and Maintenance shall be the responsibility of: 
     Eady Trust 
     c/o Trustee Paula Humbert 
     3380 Punta Alta #A 
     Laguna Woods, California 92637 
     (951) 696-1490 
 
Financial responsibility shall be: 
     Eady Trust 
     c/o Trustee Paula Humbert 
     3380 Punta Alta #A 
     Laguna Woods, California 92637 
     (951) 696-1490 
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2.3 Potential Stormwater Pollutants 
Determine and describe expected stormwater pollutants of concern based on land uses and site activities (refer 
to Table 3-3 in the TGD for WQMP). 

 

Form 2.3-1 Pollutants of Concern 

Pollutant 
Please check:   

E=Expected, N=Not 
Expected 

Additional Information and Comments 

Pathogens (Bacterial / Virus) E  N  Landscaped Areas 

Nutrients - Phosphorous E  N  Landscaped Areas 

Nutrients - Nitrogen E  N  Landscaped Areas 

Noxious Aquatic Plants E  N  Not Allowed Per Landscape Regulations 

Sediment E  N  Landscaped Areas 

Metals E  N  O&M will address 

Oil and Grease E  N  O&M will address 

Trash/Debris E  N  O&M will address 

Pesticides / Herbicides E  N  O&M will address 

Organic Compounds E  N  Landscaped Areas 

Other:       E  N        

Other:       E  N        

Other:       E  N        

Other:       E  N        

Other:       E  N        
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2.4 Water Quality Credits 
A water quality credit program is applicable for certain types of development projects if it is not feasible to meet 
the requirements for on-site LID. Proponents for eligible projects, as described below, can apply for water 
quality credits that would reduce project obligations for selecting and sizing other treatment BMP or 
participating in other alternative compliance programs. Refer to Section 6.2 in the TGD for WQMP to 
determine if water quality credits are applicable for the project. 

Form 2.4-1 Water Quality Credits 
1 Project Types that Qualify for Water Quality Credits: Select all that apply 

 Redevelopment projects that 
reduce the overall impervious 
footprint of the project site. 
[Credit = % impervious reduced] 

Higher density 
development projects  

Vertical density [20%] 
7 units/ acre [5%] 

 Mixed use development, 
(combination of residential, 
commercial, industrial, office, 
institutional, or other land uses 
which incorporate design principles 
that demonstrate environmental 
benefits not realized through single 
use projects) [20%] 

Brownfield 
redevelopment 
(redevelop real property 
complicated by presence 
or potential of hazardous 
contaminants) [25%] 

  Redevelopment projects in 
established historic district, 
historic preservation area, or 
similar significant core city center 
areas [10%] 

  Transit-oriented 
developments (mixed use 
residential or commercial 
area designed to maximize 
access to public 
transportation) [20%] 

 In-fill projects (conversion of 
empty lots & other underused 
spaces < 5 acres, substantially 
surrounded by urban land uses, into 
more beneficially used spaces, such 
as residential or commercial areas) 
[10%] 

  Live-Work 
developments (variety of 
developments designed 
to support residential and 
vocational needs) [20%] 

2 Total Credit %       (Total all credit percentages up to a maximum allowable credit of 50 percent) 

Description of Water Quality 
Credit Eligibility (if applicable) 

 
None Apply At This Time 
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Section 3 Site and Watershed Description 
Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical 
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect 
flow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAs) is conveyed 
to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example. 
Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one 
drainage area for stormwater management, then complete additional versions of 
these forms for each DA / outlet. 

 

Form 3-1  Site Location and Hydrologic Features 
Site coordinates take GPS 
measurement at  approximate 
center of site 

Latitude  34O 6’ 30.39” N Longitude  -117O 12’; 30.00” W 
Thomas Bros Map page   

Page 577, Grid H7 

1 San Bernardino County climatic region:      Valley    Mountain 

2 Does the site have more than one drainage area (DA):  Yes     No  If no, proceed to Form 3-2. If yes, then use this form to show a 

conceptual schematic describing DMAs and hydrologic feature connecting DMAs to the site outlet(s). An example is provided below that can be 
modified for proposed project or a drawing clearly showing DMA and flow routing may be attached 

 
 
 
 

 

 

 

 

 

 
 
Conveyance Briefly describe on-site drainage features to convey runoff that is not retained within a DMA 

DA1 to Outlet A 
All on-site areas drain to tributed infiltration areas. Overflows are tied into the same existing carb 
basin in Palm at the NEC of W. 5th Street. 
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1  
For Drainage Area 1’s sub-watershed DMA, 
provide the following characteristics DMA A DMA B DMA C DMA D 

1 DMA drainage area (ft2) 84,283    

2 Existing site impervious area (ft2) 0    

3 Antecedent moisture condition For desert 

areas, use 
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_map.pdf 

II    

4 Hydrologic soil group  Refer to Watershed 

Mapping Tool –  
http://permitrack.sbcounty.gov/wap/ 

A    

5 Longest flow path length (ft) 440    

6 Longest flow path slope (ft/ft) 0.0125    

7 Current land cover type(s)  Select from Fig C-3 

of Hydrology Manual 
Urban    

8 Pre-developed pervious area condition: 
Based on the extent of wet season vegetated cover 
good >75%; Fair 50-75%; Poor  <50% Attach photos 
of site to support rating 

Fair    

 

  

http://permitrack.sbcounty.gov/wap/
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1 
(use only as needed for additional DMA w/in DA 1) 

For Drainage Area 1’s sub-watershed DMA, 
provide the following characteristics DMA E DMA F DMA G DMA H 

1 DMA drainage area (ft2)     

2 Existing site impervious area (ft2)     

3 Antecedent moisture condition For desert 

areas, use 
http://www.sbcounty.gov/dpw/floodcontrol/pdf/2
0100412_map.pdf 

    

4 Hydrologic soil group  Refer to Watershed 

Mapping Tool –  
http://permitrack.sbcounty.gov/wap/ 

    

5 Longest flowpath length (ft)     

6 Longest flowpath slope (ft/ft)     

7 Current land cover type(s)  Select from Fig C-3 

of Hydrology Manual 
    

8 Pre-developed pervious area condition: 
Based on the extent of wet season vegetated cover 
good >75%; Fair 50-75%; Poor  <50% Attach photos 
of site to support rating 

    

 

 

http://permitrack.sbcounty.gov/wap/
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Form 3-3 Watershed Description for Drainage Area     

Receiving waters 
Refer to Watershed Mapping Tool - 
http://permitrack.sbcounty.gov/wap/ 
See ‘Drainage Facilities” link at this website 

*     City Creek Channel 

Applicable TMDLs 
Refer to Local Implementation Plan 

*     Not Listed 

303(d) listed impairments  
Refer to Local Implementation Plan and Watershed 
Mapping Tool –  
http://permitrack.sbcounty.gov/wap/ and State 
Water Resources Control Board website – 
http://www.waterboards.ca.gov/santaana/water_iss
ues/programs/tmdl/index.shtml  

*     Not Listed 

Environmentally Sensitive Areas (ESA) 
Refer to Watershed Mapping Tool –  
http://permitrack.sbcounty.gov/wap/ 

*     Not Listed 

Unlined Downstream Water Bodies 
Refer to Watershed Mapping Tool –  
http://permitrack.sbcounty.gov/wap/ 

*     Not Listed 

Hydrologic Conditions of Concern 
  Yes Complete Hydrologic Conditions of Concern (HCOC) Assessment. Include Forms 

4.2-2 through Form 4.2-5 and Hydromodification BMP Form 4.3-10 in submittal  
  No 

Watershed–based BMP included in a RWQCB 
approved WAP 

  Yes Attach verification of regional BMP evaluation criteria in WAP  
•  More Effective than On-site LID 
•  Remaining Capacity for Project DCV  
•  Upstream of any Water of the US 
•  Operational at Project Completion 
•  Long-Term Maintenance Plan  

 No 

 
* This is the preliminary phase. The Final WQMP will define all reaches to the discharge point at the 

Pacific Ocean. 

http://www.waterboards.ca.gov/santaana/water_issues/programs/tmdl/index.shtml
http://www.waterboards.ca.gov/santaana/water_issues/programs/tmdl/index.shtml
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Section 4 Best Management Practices (BMP) 

4.1 Source Control BMP 

4.1.1 Pollution Prevention  
Non-structural and structural source control BMP are required to be incorporated into all new development 
and significant redevelopment projects. Form 4.1-1 and 4.1-2 are used to describe specific source control BMPs 
used in the WQMP or to explain why a certain BMP is not applicable. Table 7-3 of the TGD for WQMP provides 
a list of applicable source control BMP for projects with specific types of potential pollutant sources or activities. 
The source control BMP in this table must be implemented for projects with these specific types of potential 
pollutant sources or activities. 

The preparers of this WQMP have reviewed the source control BMP requirements for new development and 
significant redevelopment projects. The preparers have also reviewed the specific BMP required for project as 
specified in Forms 4.1-1 and 4.1-2. All applicable non-structural and structural source control BMP shall be 
implemented in the project.
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4.1.2 Preventative LID Site Design Practices 
Site design practices associated with new LID requirements in the MS4 Permit should be considered in the earliest 
phases of a project. Preventative site design practices can result in smaller DCV for LID BMP and hydromodification 
control BMP by reducing runoff generation. Describe site design and drainage plan including: 

Refer to Section 5.2 of the TGD for WQMP for more details. 

Form 4.1-3 Preventative LID Site Design Practices Checklist 
Site Design Practices 
If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets 

Minimize impervious areas: Yes     No  
Explanation: Additional landscaped areas have been added or expanded on the project site to incorporate infiltration areas 
and minimize the impervious surfaces required by the project. 

Maximize natural infiltration capacity: Yes  No  
Explanation: Infiltration areas are being proposed for low impact design. 

Preserve existing drainage patterns and time of concentration: Yes  No  
Explanation: Project site was previously developed for multiple lots or structures and has been re-developed as a retail gas 
station with a C-store; however, the same downstream inlet will be the compliance point for hydrologic patterns. 

Disconnect impervious areas: Yes  No  
Explanation: Roofs drains are discharged to adjacent landscape areas prior to being discharged to the site BMPs. Some isolated 
landscaping areas will be allowed to pond 6” over 6” amended soils as well. 

Protect existing vegetation and sensitive areas: Yes  No  
Explanation: None present to preserve. Site was 100% developed in the past. 

Re-vegetate disturbed areas: Yes  No  
Explanation: Site as previously fully disturbed and the project area is only disturbing what is needed to construct the new 
buildings and retail gas facility. The remained of the site is low impact design elements, landscaping, or infiltration areas. 

Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes  No  
Explanation: Per geotechnical findings, the most suitable spots for infiltration as being used for the infiltration areas. 

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes  No  
Explanation: Vegetated swales are being used where feasible. Storm drain pipping is only for overflow elements. 

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes  No  
Explanation: Landscape areas DAM1-LS1; DMA2-LS thru LS6; DMA3-LS7 thru LS-10; and DMA4-LS11 will be staked out to limit 
compaction in the designated areas.  

 

 A narrative of site design practices utilized or rationale for not using practices 
 A narrative of how site plan incorporates preventive site design practices 
 Include an attached Site Plan layout which shows how preventative site design practices are included in 

WQMP 
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4.2 Project Performance Criteria 
The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based on 
performance criteria specified in the MS4 Permit. These targets include runoff volume for water quality control 
(referred to as LID design capture volume), and runoff volume, time of concentration, and peak runoff for 
protection of any downstream waterbody segments with a HCOC. If the project has more than one 
outlet for stormwater runoff, then complete additional versions of these forms for each 
DA / outlet. 

Methods applied in the following forms include: 

 For LID BMP Design Capture Volume (DCV), the San Bernardino County Stormwater Program requires use of 
the P6 method (MS4 Permit Section XI.D.6a.ii) – Form 4.2-1 

 For HCOC pre- and post-development hydrologic calculation, the San Bernardino County Stormwater Program 
requires the use of the Rational Method (San Bernardino County Hydrology Manual Section D). Forms 4.2-2 
through Form 4.2-5 calculate hydrologic variables including runoff volume, time of concentration, and peak 
runoff from the project site pre- and post-development using the Hydrology Manual Rational Method approach. 
For projects greater than 640 acres (1.0 mi2), the Rational Method and these forms should not be used. For such 
projects, the Unit Hydrograph Method (San Bernardino County Hydrology Manual Section E) shall be applied 
for hydrologic calculations for HCOC performance criteria. 

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions. 

Form 4.2-1  LID BMP Performance Criteria for DCV for DA1-DMA1 
1 Project area DA 1 (ft2): 

32,478 

2 Imperviousness after applying preventative 
site design practices (Imp%): 70.5% 

3 Runoff Coefficient (Rc):  0.50 
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04 

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.512   http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 
5 Compute P6, Mean 6-hr Precipitation (inches):  0.758 (Using Valley = 1.4807) 
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)   

6 Drawdown Rate  
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 
reduced.  

24-hrs             
48-hrs  

7 Compute design capture volume, DCV (ft3):  2,008 
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)  
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 

 
 
 
 

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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Form 4.2-1  LID BMP Performance Criteria for for DCV for DA1-DMA2 
1 Project area DA 1 (ft2): 

17,825 

2 Imperviousness after applying preventative 
site design practices (Imp%): 56.5% 

3 Runoff Coefficient (Rc):  0.38 
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04 

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.512   http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 
5 Compute P6, Mean 6-hr Precipitation (inches):  0.758 (Using Valley = 1.4807) 
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)   

6 Drawdown Rate  
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 
reduced.  

24-hrs             
48-hrs  

7 Compute design capture volume, DCV (ft3):  847 
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)  
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 

 
 
 

Form 4.2-1  LID BMP Performance Criteria for for DCV for DA1-DMA3 
1 Project area DA 1 (ft2): 

17,756 

2 Imperviousness after applying preventative 
site design practices (Imp%): 82.8 

3 Runoff Coefficient (Rc):  0.63 
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04 

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.512   http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 
5 Compute P6, Mean 6-hr Precipitation (inches):  0.758 (Using Valley = 1.4807) 
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)   

6 Drawdown Rate  
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 
reduced.  

24-hrs             
48-hrs  

7 Compute design capture volume, DCV (ft3):  1,395 
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)  
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 

 
 

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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Form 4.2-1  LID BMP Performance Criteria for DCV for DA1-DMA4 
1 Project area DA 1 (ft2): 

11,690 

2 Imperviousness after applying preventative 
site design practices (Imp%): 76.1% 

3 Runoff Coefficient (Rc):  0.56 
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04 

4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.512   http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 
5 Compute P6, Mean 6-hr Precipitation (inches):  0.758 (Using Valley = 1.4807) 
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)   

6 Drawdown Rate  
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 
by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 
reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 
reduced.  

24-hrs             
48-hrs  

7 Compute design capture volume, DCV (ft3):  805 
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)  
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 

 
 
 
 

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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Form 4.2-2  Summary of HCOC Assessment (DA 1) 

Does project have the potential to cause or contribute to an HCOC in a downstream channel:  Yes     No  
Go to:  http://permitrack.sbcounty.gov/wap/  

If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert results below 
(Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County Hydrology Manual) 
 
If “No,” then proceed to Section 4.3 Project Conformance Analysis  

Condition Runoff Volume (ft3) Time of Concentration (min) Peak Runoff (cfs) 

Pre-developed 
1  
Form 4.2-3 Item 12 

2  
Form 4.2-4 Item 13 

3  
Form 4.2-5 Item 10 

Post-developed 
4  
Form 4.2-3 Item 13 

5  
Form 4.2-4 Item 14 

6  
Form 4.2-5 Item 14 

Difference 
7  
Item 4 – Item 1 

8   
Item 2 – Item 5 

9   
Item 6 – Item 3 

Difference  
(as % of pre-developed) 

10        % 
Item 7 / Item 1 

11      % 
Item 8 / Item 2 

12      % 
Item 9 / Item 3 
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Form 4.2-3  HCOC Assessment for Runoff Volume (DA 1) 
Weighted Curve Number 
Determination for: 
Pre-developed DA 

DMA A DMA B DMA C DMA D DMA E DMA F DMA G DMA H 

1a Land Cover type         

2a Hydrologic Soil Group (HSG)         

3a DMA Area, ft2 sum of areas of 
DMA should equal area of DA 

        

4a Curve Number (CN) use Items 
1 and 2 to select the appropriate CN 
from Appendix C-2 of the TGD for 
WQMP 

        

Weighted Curve Number 
Determination for: 
Post-developed DA 

DMA A DMA B DMA C DMA D DMA E DMA F DMA G DMA H 

1b Land Cover type         

2b Hydrologic Soil Group (HSG)         

3b DMA Area, ft2 sum of areas of 
DMA should equal area of DA 

        

4b Curve Number (CN) use Items 
5 and 6 to select the appropriate CN 
from Appendix C-2 of the TGD for 
WQMP 

        

5 Pre-Developed area-weighted CN:   7 Pre-developed soil storage capacity, S (in):   
   S = (1000 / Item 5) - 10 

9 Initial abstraction, Ia (in):  
   Ia = 0.2 * Item 7 

6 Post-Developed area-weighted CN:   8 Post-developed soil storage capacity, S (in):  
   S = (1000 / Item 6) - 10 

10 Initial abstraction, Ia (in):  
   Ia = 0.2 * Item 8 

11 Precipitation for 2 yr, 24 hr storm (in):   
   Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

12 Pre-developed Volume (ft3):   
   Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 9)^2 / ((Item 11 – Item 9 + Item 7) 

13 Post-developed Volume (ft3):   
   Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 10)^2 / ((Item 11 – Item 10 + Item 8) 

14 Volume Reduction needed to meet HCOC Requirement, (ft3):   
   VHCOC = (Item 13 * 0.95) – Item 12 

 

 

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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Form 4.2-4 HCOC Assessment for Time of Concentration (DA 1) 

Compute time of concentration for pre and post developed conditions for each DA (For projects using the Hydrology Manual complete the 
form below) 

Variables 

Pre-developed DA1  
Use additional forms if there are more than 4 DMA 

Post-developed DA1  
Use additional forms if there are more than 4 DMA 

DMA A DMA B DMA C DMA D DMA A DMA B DMA C DMA D 

1 Length of flowpath (ft)  Use Form 3-2 

Item 5 for pre-developed condition 

        

2 Change in elevation (ft) 
        

3 Slope (ft/ft), So = Item 2 / Item 1         

4 Land cover 
        

5 Initial DMA Time of Concentration 
(min) Appendix C-1 of the TGD for WQMP 

        

6 Length of conveyance from DMA 
outlet to project site outlet (ft)   
May be zero if DMA outlet is at project 
site outlet 

        

7 Cross-sectional area of channel (ft2) 
        

8 Wetted perimeter of channel (ft) 
        

9 Manning’s roughness of channel (n) 
        

10 Channel flow velocity (ft/sec)   
Vfps = (1.49 / Item 9) * (Item 7/Item 8)^0.67 

* (Item 3)^0.5 

        

11 Travel time to outlet (min)  
Tt = Item 6 / (Item 10 * 60) 

        

12 Total time of concentration (min) 
Tc = Item 5 + Item 11 

        

13 Pre-developed time of concentration (min):       Minimum of Item 12 pre-developed DMA  

14 Post-developed time of concentration (min):      Minimum of Item 12 post-developed DMA 

15 Additional time of concentration needed to meet HCOC requirement (min):   TC-HCOC = (Item 13 * 0.95) – Item 14 
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Form 4.2-5 HCOC Assessment for Peak Runoff (DA 1) 
Compute peak runoff for pre- and post-developed conditions 

Variables 

Pre-developed DA to Project 
Outlet (Use additional forms if 

more than 3 DMA) 

Post-developed DA to Project 
Outlet (Use additional forms if 

more than 3 DMA) 

DMA A DMA B DMA C DMA A DMA B DMA C 

1 Rainfall Intensity for storm duration equal to time of concentration   
Ipeak = 10^(LOG Form 4.2-1 Item 4 - 0.6 LOG Form 4.2-4 Item 5 /60) 

      

2 Drainage Area of each DMA (Acres)  
For DMA with outlet at project site outlet, include upstream DMA (Using example 
schematic in Form 3-1, DMA A will include drainage from DMA C) 

      

3 Ratio of pervious area to total area 
For DMA with outlet at project site outlet, include upstream DMA (Using example 
schematic in Form 3-1, DMA A will include drainage from DMA C) 

      

4 Pervious area infiltration rate (in/hr)  
Use pervious area CN and antecedent moisture condition with Appendix C-3 of the TGD 
for WQMP 

      

5 Maximum loss rate (in/hr)    
Fm = Item 3 * Item 4  
Use area-weighted Fm from DMA with outlet at project site outlet, include upstream 
DMA (Using example schematic in Form 3-1, DMA A will include drainage from DMA C) 

      

6 Peak Flow from DMA (cfs)   
Qp =Item 2 * 0.9 * (Item 1 - Item 5) 

      

7 Time of concentration adjustment factor for other DMA to 
site discharge point  
Form 4.2-4 Item 12 DMA / Other DMA upstream of site discharge 
point (If ratio is greater than 1.0, then use maximum value of 1.0) 

DMA A n/a   n/a   

DMA B  n/a   n/a  

DMA C   n/a   n/a 

8 Pre-developed Qp at Tc for DMA A:   
  Qp = Item 6DMAA + [Item 6DMAB * (Item 1DMAA - Item 
5DMAB)/(Item 1DMAB - Item 5DMAB)* Item 7DMAA/2] + 
[Item 6DMAC * (Item 1DMAA - Item 5DMAC)/(Item 1DMAC - 
Item 5DMAC)* Item 7DMAA/3] 

9 Pre-developed Qp at Tc for DMA B:   
  Qp = Item 6DMAB + [Item 6DMAA * (Item 1DMAB - Item 
5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAB/1] + 
[Item 6DMAC * (Item 1DMAB - Item 5DMAC)/(Item 1DMAC - 
Item 5DMAC)* Item 7DMAB/3] 

10 Pre-developed Qp at Tc for DMA C:   
  Qp = Item 6DMAC + [Item 6DMAA * (Item 1DMAC - Item 
5DMAA)/(Item 1DMAA - Item 5DMAA)* Item 7DMAC/1] + 
[Item 6DMAB * (Item 1DMAC - Item 5DMAB)/(Item 1DMAB 
- Item 5DMAB)* Item 7DMAC/2] 

10 Peak runoff from pre-developed condition confluence analysis (cfs):    Maximum of Item 8, 9, and 10 (including additional forms as needed) 

11  Post-developed Qp at Tc for DMA A: 
  Same as Item 8 for post-developed values 

12  Post-developed Qp at Tc for DMA B: 
 Same as Item 9 for post-developed values 

13 Post-developed Qp at Tc for DMA C: 
  Same as Item 10 for post-developed values 

14 Peak runoff from post-developed condition confluence analysis (cfs):    Maximum of Item 11, 12, and 13 (including additional forms as needed) 

15 Peak runoff reduction needed to meet HCOC Requirement (cfs):  ___   Qp-HCOC = (Item 14 * 0.95) – Item 10 
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4.3 Project Conformance Analysis 
Complete the following forms for each project site DA to document that the proposed LID BMPs conform to the 
project DCV developed to meet performance criteria specified in the MS4 Permit (WQMP Template Section 
4.2). For the LID DCV, the forms are ordered according to hierarchy of BMP selection as required by the MS4 
Permit (see Section 5.3.1 in the TGD for WQMP). The forms compute the following for on-site LID BMP:  

 Site Design and Hydrologic Source Controls (Form 4.3-2) 

 Retention and Infiltration (Form 4.3-3)  

 Harvested and Use (Form 4.3-4) or  

 Biotreatment (Form 4.3-5).  

At the end of each form, additional fields facilitate the determination of the extent of mitigation provided by 
the specific BMP category, allowing for use of the next category of BMP in the hierarchy, if necessary. 

The first step in the analysis, using Section 5.3.2.1 of the TGD for WQMP, is to complete Forms 4.3-1 and 4.3-3) 
to determine if retention and infiltration BMPs are infeasible for the project. For each feasibility criterion in 
Form 4.3-1, if the answer is “Yes,” provide all study findings that includes relevant calculations, maps, data 
sources, etc. used to make the determination of infeasibility. 

Next, complete Forms 4.3-2 and 4.3-4 to determine the feasibility of applicable HSC and harvest and use BMPs, 
and, if their implementation is feasible, the extent of mitigation of the DCV. 

If no site constraints exist that would limit the type of BMP to be implemented in a DA, evaluate the use of 
combinations of LID BMPs, including all applicable HSC BMPs to maximize on-site retention of the DCV. If no 
combination of BMP can mitigate the entire DCV, implement the single BMP type, or combination of BMP 
types, that maximizes on-site retention of the DCV within the minimum effective area.  

If the combination of LID HSC, retention and infiltration, and harvest and use BMPs are unable to mitigate the 
entire DCV, then biotreatment BMPs may be implemented by the project proponent. If biotreatment BMPs are 
used, then they must be sized to provide sufficient capacity for effective treatment of the remainder of the 
volume-based performance criteria that cannot be achieved with LID BMPs (TGD for WQMP Section 5.4.4.2). 
Under no circumstances shall any portion of the DCV be released from the site without effective 
mitigation and/or treatment. 
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Form 4.3-1 Infiltration BMP Feasibility (DA 1) 
Feasibility Criterion – Complete evaluation for each DA on the Project Site 

1 Would infiltration BMP pose significant risk for groundwater related concerns?                                                           Yes    No  
Refer to Section 5.3.2.1 of the TGD for WQMP  

If Yes, Provide basis: (attach) 

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards?                                   Yes  No  
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):  
• The location is less than 50 feet away from slopes steeper than 15 percent 
• The location is less than eight feet from building foundations or an alternative setback. 
• A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration 

would result in significantly increased risks of geotechnical hazards. 

If Yes, Provide basis: (attach) 

3 Would infiltration of runoff on a Project site violate downstream water rights?                                                             Yes  No  

If Yes, Provide basis: (attach) 

4 Is proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site geotechnical investigation indicate 
presence of soil characteristics, which support categorization as D soils?                                                                            Yes  No  

If Yes, Provide basis: (attach) 

5 Is the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr (accounting for 
soil amendments)?                                                                                                                                                                            Yes  No  

If Yes, Provide basis: (attach) 

6 Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully inconsistent with watershed 
management strategies as defined in the WAP, or impair beneficial uses?                                                                           Yes  No  
See Section 3.5 of the TGD for WQMP and WAP 

If Yes, Provide basis: (attach) 

7 Any answer from Item 1 through Item 3 is “Yes”:                                                                                                                     Yes  No  
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 8 
below. 
8 Any answer from Item 4 through Item 6 is “Yes”:                                                                                                                      Yes  No    
If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.  
If no, then proceed to Item 9, below. 

9 All answers to Item 1 through Item 6 are “No”:   
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP. 
Proceed to Form 4.3-2, Hydrologic Source Control BMP. 
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4.3.1 Site Design Hydrologic Source Control BMP 
Section XI.E. of the Permit emphasizes the use of LID preventative measures; and the use of LID HSC BMPs 
reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all applicable HSC 
shall be provided except where they are mutually exclusive with each other, or with other BMPs. Mutual 
exclusivity may result from overlapping BMP footprints such that either would be potentially feasible by itself, 
but both could not be implemented. Please note that while there are no numeric standards regarding the use of 
HSC, if a project cannot feasibly meet BMP sizing requirements or cannot fully address HCOCs, feasibility of all 
applicable HSC must be part of demonstrating that the BMP system has been designed to retain the maximum 
feasible portion of the DCV. Complete Form 4.3-2 to identify and calculate estimated retention volume from 
implementing site design HSC BMP. Refer to Section 5.4.1 in the TGD for more detailed guidance. 

Form 4.3-2  Site Design Hydrologic Source Control BMPs (DA 1) 
1 Implementation of Impervious Area Dispersion BMP (i.e. 
routing runoff from impervious to pervious areas), excluding 
impervious areas planned for routing to on-lot infiltration 
BMP:  Yes    No    If yes, complete Items 2-5; If no, 
proceed to Item 6 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

2 Total impervious area draining to pervious area (ft2)    

3 Ratio of pervious area receiving runoff to impervious area    

4 Retention volume achieved from impervious area 
dispersion (ft3)   V = Item2 * Item 3 * (0.5/12), assuming retention 
of 0.5 inches of runoff 

   

5 Sum of retention volume achieved from impervious area dispersion (ft3):  0      Vretention =Sum of Item 4 for all BMPs 

6 Implementation of Localized On-lot Infiltration BMPs (e.g. 
on-lot rain gardens):  Yes    No    If yes, complete Items 7-
13 for aggregate of all on-lot infiltration BMP in each DA; If no, 
proceed to Item 14 

Landscaped Areas Not Being Dispersed To 
6” Deep Amended Soils, 6” Ponding 

DMA1 (None) / DMA2 (LS2) / DMA3 (None) / DMA4 (None) 

7 Ponding surface area (ft2) n/a  /  3668  /  n/a  /  n/a 

8 Ponding depth (ft) n/a  /  0.5  /  n/a  /  n/a 

9 Surface area of amended soil/gravel (ft2) n/a  /  3668  /  n/a  /  n/a 

10 Average depth of amended soil/gravel (ft) n/a  /  0.5  /  n/a  /  n/a 

11 Average porosity of amended soil/gravel n/a  /  30%  /  n/a  /  n/a 

12 Retention volume achieved from on-lot infiltration (ft3) 
Vretention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11) 

n/a  /  2384  /  n/a  /  n/a 

13 Runoff volume retention from on-lot infiltration (ft3):  0  /  2,384  /  0  /  0    Vretention =Sum of Item 12 for all BMPs 
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Form 4.3-2  Site Design Hydrologic Source Control BMPs (DA 1) 
14 Implementation of evapotranspiration BMP (green, 

brown, or blue roofs):   Yes     No     
If yes, complete Items 15-20.  If no, proceed to Item 21 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

15 Rooftop area planned for ET BMP (ft2)   
   

16 Average wet season ET demand (in/day)   
Use local values, typical ~ 0.1 

   

17 Daily ET demand (ft3/day)   
Item 15 * (Item 16 / 12) 

   

18 Drawdown time (hrs)   
Copy Item 6 in Form 4.2-1 

   

19 Retention Volume (ft3)   
Vretention = Item 17 * (Item 18 / 24) 

   

20 Runoff volume retention from evapotranspiration BMPs (ft3):  0        Vretention =Sum of Item 19 for all BMPs 

21 Implementation of Street Trees:   Yes       No     
If yes, complete Items 22-25.  If no, proceed to Item 26 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

22 Number of Street Trees    

23 Average canopy cover over impervious area (ft2) 
   

24 Runoff volume retention from street trees (ft3)  
Vretention = Item 22 * Item 23 * (0.05/12) assume runoff retention of 
0.05 inches 

   

25 Runoff volume retention from street tree BMPs (ft3):  0       Vretention = Sum of Item 24 for all BMPs 

26 Implementation of residential rain barrel/cisterns: Yes    
No   If yes, complete Items 27-29; If no, proceed to Item 30 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

27 Number of rain barrels/cisterns    

28 Runoff volume retention from rain barrels/cisterns  (ft3)  
Vretention = Item 27 * 3 

   

29 Runoff volume retention from residential rain barrels/Cisterns  (ft3):  0       Vretention =Sum of Item 28 for all BMPs 

30 Total Retention Volume from Site Design Hydrologic Source Control BMPs:  0 / 2,384 / 0 / 0  Sum of Items 5, 13, 20, 25 and 

29 
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4.3.2 Infiltration BMPs 
Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs. Volume 
retention estimates are sensitive to the percolation rate used, which determines the amount of runoff that can 
be infiltrated within the specified drawdown time. The infiltration safety factor reduces field measured 
percolation to account for potential inaccuracy associated with field measurements, declining BMP 
performance over time, and compaction during construction. Appendix D of the TGD for WQMP provides 
guidance on estimating an appropriate safety factor to use in Form 4.3-3.  

If site constraints limit the use of BMPs to a single type and implementation of retention and infiltration BMPs 
mitigate no more than 40% of the DCV, then they are considered infeasible and the Project Proponent may 
evaluate the effectiveness of BMPs lower in the LID hierarchy of use (Section 5.5.1 of the TGD for WQMP) 

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, then LID infiltration BMPs 
shall be implemented to the MEP (section 4.1 of the TGD for WQMP).  

 

.
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Form 4.3-3  Infiltration LID BMP - including underground BMPs (DA 1) 
1 Remaining LID DCV not met by site design HSC BMP (ft3):  2,008  /  0  / 1,395 /  805   Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 

BMP Type  Use columns to the right to compute runoff volume retention 
from proposed infiltration BMP (select BMP from Table 5-4 in TGD for 
WQMP) -  Use additional forms for more BMPs 

 DA1 -DMA1  /   DA1 -DMA2  /   DA1 -DMA3  /   DA1 -DMA4 
BMP Type Infiltration 

2 Infiltration rate of underlying soils (in/hr) See Section 5.4.2 and 

Appendix D of the TGD for WQMP for minimum requirements for 
assessment methods 

6.48  / 6.48  /  6.48  /  6.48 

3 Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 3  /  3  /  3  /  3 

4 Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3 2.16  /  2.16  /  2.16  /  2.16 

5 Ponded water drawdown time (hr) Copy Item 6 in Form 4.2-1 48  /  48  /  48  /  48 

6 Maximum ponding depth (ft)  BMP specific, see Table 5-4 of the TGD 

for WQMP for BMP design details 
0.5  /  0.5  /  0.5  /  0.5 

7 Ponding Depth (ft)  dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 0.5  /  0.5  /  0.5  /  0.5 

8 Infiltrating surface area, SABMP (ft2) the lesser of the area needed for 

infiltration of full DCV or minimum space requirements from Table 5.7 of 
the TGD for WQMP 

6,568  /  649  /  1,106  /  805 

9 Amended soil depth, dmedia (ft)  Only included in certain BMP types, 

see  Table 5-4 in the TGD for WQMP for reference to BMP design details 
0  /  0  /  0  /  0 

10 Amended soil porosity 0  /  0  /  0  /  0 

11 Gravel depth, dmedia (ft) Only included in certain BMP types,  see 

Table 5-4 of the TGD for WQMP for BMP design details 
1  /  1  /  1  /  2 

12 Gravel porosity 40%  /  40%  /  40%  /  40% 

13 Duration of storm as basin is filling (hrs)  Typical ~ 3hrs 3  /  3  /  3  /  3 

14 Above Ground Retention Volume (ft3)  Vretention = Item 8 * [Item7 + 

(Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 
3,778  /  934  / 1,593  /  1,047 

15 Underground Retention Volume (ft3)  Volume determined using 

manufacturer’s specifications and calculations 
0  /  0  /  0  /  0 

16 Total Retention Volume from LID Infiltration BMPs:  3,778  /  934  / 1,593  /  1,047   (Sum of Items 14 and 15 for all infiltration BMP 

   
17  Fraction of DCV achieved with infiltration BMP:  188%  /  110%  /  114%  /  130%   Retention% = Item 16 / Form 4.2-1 Item 7 
18 Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes   No   
 If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that 
the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP) 
for the applicable category of development and repeat all above calculations. 
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4.3.3 Harvest and Use BMP 
Harvest and use BMP may be considered if the full LID DCV cannot be met by maximizing infiltration BMPs. 
Use Form 4.3-4 to compute on-site retention of runoff from proposed harvest and use BMPs.  

Volume retention estimates for harvest and use BMPs are sensitive to the on-site demand for captured 
stormwater. Since irrigation water demand is low in the wet season, when most rainfall events occur in San 
Bernardino County, the volume of water that can be used within a specified drawdown period is relatively low. 
The bottom portion of Form 4.3-4 facilitates the necessary computations to show infeasibility if a minimum 
incremental benefit of 40 percent of the LID DCV would not be achievable with MEP implementation of on-site 
harvest and use of stormwater (Section 5.5.4 of the TGD for WQMP). 

 

Form 4.3-4  Harvest and Use BMPs (DA 1) 
1 Remaining LID DCV not met by site design HSC or infiltration BMP (ft3):  0   
Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 – Form 4.3-3 Item 16 

BMP Type(s)  Compute runoff volume retention from proposed 
harvest and use BMP (Select BMPs from Table 5-4 of the TGD for 
WQMP) -  Use additional forms for more BMPs 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

2 Describe cistern or runoff detention facility 
   

3 Storage volume for proposed detention type (ft3) Volume of 

cistern 
   

4 Landscaped area planned for use of harvested stormwater 
(ft2)  

   

5 Average wet season daily irrigation demand (in/day)  
Use local values, typical ~ 0.1 in/day 

   

6 Daily water demand (ft3/day) Item 4 * (Item 5 / 12) 
   

7 Drawdown time (hrs)  Copy Item 6 from Form 4.2-1 
   

8Retention Volume (ft3) 
Vretention = Minimum of (Item 3) or (Item 6 * (Item 7 / 24))  

   

9 Total Retention Volume (ft3) from Harvest and Use BMP Sum of Item 8 for all harvest and use BMP included in plan 

10 Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest & use BMPs? Yes  No    
If yes, demonstrate conformance using Form 4.3-10.  If no, then re-evaluate combinations of all LID BMP and optimize their implementation 
such that the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot 
be mitigated after this optimization process, proceed to Section 4.3.4. 
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4.3.4 Biotreatment BMP 
Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and 
infiltration, and harvest and use BMPs. A key consideration when using biotreatment BMP is the effectiveness 
of the proposed BMP in addressing the pollutants of concern for the project (see Table 5-5 of the TGD for 
WQMP). 

Use Form 4.3-5 to summarize the potential for volume based and/or flow based biotreatment options to 
biotreat the remaining unmet LID DCV w. Biotreatment computations are included as follows: 

• Use Form 4.3-6 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention w/underdrains);  

• Use Form 4.3-7 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed wetlands); 

• Use Form 4.3-8 to compute sizing criteria for flow-based biotreatment BMP (e.g. bioswales) 

  

Form 4.3-5 Selection and Evaluation of Biotreatment BMP (DA 1) 
1 Remaining LID DCV not met by site design HSC, 
infiltration, or harvest and use BMP for potential 
biotreatment (ft3):      Form 4.2-1 Item 7 - Form 4.3-2 Item 30 
– Form 4.3-3 Item 16- Form 4.3-4 Item 9 

List pollutants of concern   Copy from Form 2.3-1. 
 

2 Biotreatment BMP Selected  
(Select biotreatment BMP(s) 
necessary to ensure all pollutants of 
concern are addressed through Unit 
Operations and Processes, described 
in Table 5-5 of the TGD for WQMP) 

Volume-based biotreatment  
Use Forms 4.3-6 and 4.3-7 to compute treated volume 

Flow-based biotreatment   
Use Form 4.3-8 to compute treated volume 

 Bioretention with underdrain 
 Planter box with underdrain 
 Constructed wetlands 
Wet extended detention 
 Dry extended detention 

 Vegetated swale 
Vegetated filter strip 
 Proprietary biotreatment 

3 Volume biotreated in volume based 
biotreatment BMP (ft3):  Form 4.3-6 Item 
15 + Form 4.3-7 Item 13 

4 Compute remaining LID DCV with 
implementation of volume based biotreatment 
BMP (ft3):     Item 1 – Item 3 

5 Remaining fraction of LID DCV for 
sizing flow based biotreatment BMP: 
%  Item 4  / Item 1 

6 Flow-based biotreatment BMP capacity provided (cfs):    Use Figure 5-2 of the TGD for WQMP to determine flow capacity required to 

provide biotreatment of remaining percentage of unmet LID DCV (Item 5), for the project’s precipitation zone (Form 3-1 Item 1) 

7 Metrics for MEP determination:  
• Provided a WQMP with the portion of site area used for suite of LID BMP equal to minimum thresholds in Table 5-7 of the 

TGD for WQMP for the proposed category of development:    If maximized on-site retention BMPs is feasible for partial capture, 
then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the prescribed 
minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP.  
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Form 4.3-6 Volume Based Biotreatment (DA 1) –  
Bioretention and Planter Boxes with Underdrains 

Biotreatment BMP Type  
(Bioretention w/underdrain, planter box w/underdrain, other 
comparable BMP) 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

1 Pollutants addressed with BMP    List all pollutant of concern that 

will be effectively reduced through specific Unit Operations and 
Processes described in Table 5-5 of the TGD for WQMP  

   

2 Amended soil infiltration rate Typical ~ 5.0    

3 Amended soil infiltration safety factor Typical ~ 2.0    

4 Amended soil design percolation rate (in/hr) Pdesign = Item 2 / 

Item 3 

   

5 Ponded water drawdown time (hr) Copy Item 6 from Form 4.2-1    

6 Maximum ponding depth (ft)  see Table 5-6 of the TGD for WQMP 

for reference to BMP design details 

   

7 Ponding Depth (ft)  dBMP = Minimum of (1/12 * Item 4 * Item 5) or 

Item 6 
   

8 Amended soil surface area (ft2)    

9 Amended soil depth (ft)  see Table 5-6 of the TGD for WQMP for 

reference to BMP design details 

   

10 Amended soil porosity, n    

11 Gravel depth (ft)  see Table 5-6 of the TGD for WQMP for reference 

to BMP design details 

   

12 Gravel porosity, n    

13  Duration of storm as basin is filling (hrs)  Typical ~ 3hrs    

14 Biotreated Volume (ft3)     Vbiotreated = Item 8 * [(Item 7/2) + (Item 9 

* Item 10) +(Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 

   

15 Total biotreated  volume from bioretention and/or planter box  with underdrains BMP:     
Sum of Item 14 for all volume-based BMPs included in this form 



Preliminary Water Quality Management Plan (PWQMP) 
New Commercial / Retail WQP21-004 
NEC Palm Avenue & W. 5th Street, Highland, California 92346 

 

  4-23 

 

  

Form 4.3-7 Volume Based Biotreatment (DA 1) –  
Constructed Wetlands and Extended Detention 

Biotreatment BMP Type  
Constructed wetlands, extended wet detention, extended dry detention, 
or other comparable proprietary BMP. If BMP includes multiple modules  
(e.g. forebay and main basin), provide separate estimates for storage 
and pollutants treated in each module. 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

Forebay Basin Forebay Basin 

1 Pollutants addressed with BMP forebay and basin 
List all pollutant of concern that will be effectively reduced through 
specific Unit Operations and Processes described in Table 5-5 of the TGD 
for WQMP 

    

2 Bottom width (ft) 
    

3 Bottom length (ft) 
    

4 Bottom area (ft2) Abottom = Item 2 * Item 3 
    

5 Side slope (ft/ft)   
    

6 Depth of storage (ft)  
    

7 Water surface area (ft2)  
Asurface =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * Item 6)) 

    

8 Storage volume (ft3) For BMP with a forebay, ensure fraction of 

total storage is within ranges specified in BMP specific fact sheets, see 
Table 5-6 of the TGD for WQMP for reference to BMP design details 
V =Item 6 / 3 * [Item 4 + Item 7 + (Item 4 * Item 7)^0.5]  

    

9 Drawdown Time (hrs)  Copy Item 6 from Form 2.1 
  

10 Outflow rate (cfs) QBMP = (Item 8forebay + Item 8basin) / (Item 9 * 3600) 
  

11 Duration of design storm event (hrs) 
  

12 Biotreated Volume (ft3)  
Vbiotreated = (Item 8forebay + Item 8basin) +( Item 10 * Item 11 * 3600) 

  

13 Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention :     
 (Sum of Item 12 for all BMP included in plan) 
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Form 4.3-8 Flow Based Biotreatment (DA 1) 
Biotreatment BMP Type 

Vegetated swale, vegetated filter strip, or other comparable proprietary 
BMP 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

DA   DMA  
BMP Type 

1 Pollutants addressed with BMP 
List all pollutant of concern that will be effectively reduced through 
specific Unit Operations and Processes described in TGD Table 5-5 

   

2 Flow depth for water quality treatment (ft)  
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP 
design details 

   

3 Bed slope (ft/ft)  
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP 
design details 

   

4 Manning's roughness coefficient 
   

5 Bottom width (ft)  
bw = (Form 4.3-5 Item 6 * Item 4) / (1.49 * Item 2^1.67 * Item 3^0.5) 

   

6 Side Slope (ft/ft)  
BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP 
design details 

   

7 Cross sectional area (ft2)  
A = (Item 5 * Item 2) + (Item 6 * Item 2^2) 

   

8 Water quality flow velocity (ft/sec) 
V =  Form 4.3-5 Item 6 / Item 7 

   

9 Hydraulic residence time (min)  
Pollutant specific, see Table 5-6 of the TGD for WQMP for reference to 
BMP design details 

   

10 Length of flow based BMP (ft) 
L = Item 8 * Item 9 * 60 

   

11 Water surface area at water quality flow depth (ft2)  
SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10 
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4.3.5 Conformance Summary 
Complete Form 4.3-9 to demonstrate how on-site LID DCV is met with proposed site design hydrologic source 
control, infiltration, harvest and use, and/or biotreatment BMP. The bottom line of the form is used to describe 
the basis for infeasibility determination for on-site LID BMP to achieve full LID DCV, and provides methods for 
computing remaining volume to be addressed in an alternative compliance plan. If the project has more than 
one outlet, then complete additional versions of this form for each outlet.   

 

Form 4.3-9 Conformance Summary and Alternative  
Compliance Volume Estimate (DA 1) 

1 Total LID DCV for the Project DA-1 (ft3): 
          2,008  / 847  /  1,395  /  805  [ 5,055 Total ]   Copy Item 7 in Form 4.2-1 

2 On-site retention with site design hydrologic source control LID BMP (ft3): 
          0  /  2,384 /  0  / 0   [ 2,384 Total ]   Copy Item 30 in Form 4.3-2 

3 On-site retention with LID infiltration BMP (ft3): 
          3,778  /  934  /  1,593  / 1,047   [ 7,352 Total ]   Copy Item 16 in Form 4.3-3 

4 On-site retention with LID harvest and use BMP (ft3): 0    Copy Item 9 in Form 4.3-4 

5 On-site biotreatment with volume based biotreatment BMP (ft3): 0     Copy Item 3 in Form 4.3-5 

6 Flow capacity provided by flow based biotreatment BMP (cfs): 0    Copy Item 6 in Form 4.3-5 

7 LID BMP performance criteria are achieved if answer to any of the following is “Yes”: 

• Full retention of LID DCV with site design HSC, infiltration, or harvest and use BMP:   Yes   No   
If yes, sum of Items 2, 3, and 4 is greater than Item 1 

• Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that 
address all pollutants of concern for the remaining LID DCV:  Yes  No  
If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 
4.3--5 Item 6 and Items 2, 3 and 4 are maximized 

 On-site retention and infiltration is determined to be infeasible and biotreatment BMP provide biotreatment for all 
pollutants of concern for full LID DCV:  Yes   No   
If yes, Form 4.3-1 Items 7 and 8 were both checked yes 

8 If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative 
compliance plan. Check box that describes the scenario which caused the need for alternative compliance: 

• Combination of HSC, retention and infiltration, harvest and use, and biotreatment BMPs provide less than full LID DCV 
capture:    
Checked yes for Form 4.3-5 Item 7, Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, apply water quality credits 
and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 - Form 2.4-1 Item 2)% 

• An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of urbanization 
are more effective when managed in at an off-site facility:    
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and 
regional watershed 
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4.3.6 Hydromodification Control BMP 
Use Form 4.3-10 to compute the remaining runoff volume retention, after LID BMP are implemented, needed to 
address HCOC, and the increase in time of concentration and decrease in peak runoff necessary to meet targets 
for protection of waterbodies with a potential HCOC. Describe hydromodification control BMP that address 
HCOC, which may include off-site BMP and/or in-stream controls. Section 5.6 of the TGD for WQMP provides 
additional details on selection and evaluation of hydromodification control BMP. 

 
 

  

Form 4.3-10 Hydromodification Control BMPs (DA 1) 
1 Volume reduction needed for HCOC 
performance criteria (ft3):  N/A     
(Form 4.2-2 Item 4 * 0.95) – Form 4.2-2 Item 1 

2 On-site retention with site design hydrologic source control, infiltration, and 
harvest and use LID BMP (ft3): 12,055   Sum of Form 4.3-9 Items 2, 3, and 4 Evaluate 
option to increase implementation of on-site retention in Forms 4.3-2, 4.3-3, and 4.3-4 in 
excess of LID DCV toward achieving HCOC volume reduction 

3 Remaining volume for HCOC 
volume capture (ft3): N/A Item 1 – Item 
2 

4 Volume capture provided by incorporating additional on-site or off-site retention BMPs 
(ft3): N/A   Existing downstream BMP may be used to demonstrate additional volume capture (if so, 
attach to this WQMP a hydrologic analysis showing how the additional volume would be retained 
during a 2-yr storm event for the regional watershed) 

5 If Item 4 is less than Item 3, incorporate in-stream controls on downstream waterbody segment to prevent impacts due to 
hydromodification    Attach in-stream control BMP selection and evaluation to this WQMP 

6 Is Form 4.2-2 Item 11 less than or equal to 5%:   Yes   No  
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below: 

• Demonstrate increase in time of concentration achieved by proposed LID site design, LID BMP, and additional on-site 
or off-site retention BMP   
BMP upstream of a waterbody segment with a potential HCOC may be used to demonstrate increased time of concentration through 
hydrograph attenuation (if so, show that the hydraulic residence time provided in BMP for a 2-year storm event is equal or greater 
than the addition time of concentration requirement in Form 4.2-4 Item 15) 

• Increase time of concentration by preserving pre-developed flow path and/or increase travel time by reducing slope 
and increasing cross-sectional area and roughness for proposed on-site conveyance facilities  

• Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to 
hydromodification, in a plan approved and signed by a licensed engineer in the State of California   

7 Form 4.2-2 Item 12 less than or equal to 5%:   Yes   No  
If yes, HCOC performance criteria is achieved. If no, select one or more mitigation options below: 

• Demonstrate reduction in peak runoff achieved by proposed LID site design, LID BMPs, and additional on-site or off-
site retention BMPs   
BMPs upstream of a waterbody segment with a potential HCOC may be used to demonstrate additional peak runoff reduction 
through hydrograph attenuation (if so, attach to this WQMP, a hydrograph analysis showing how the peak runoff would be reduced 
during a 2-yr storm event) 

• Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to 
hydromodification, in a plan approved and signed by a licensed engineer in the State of California   



Preliminary Water Quality Management Plan (PWQMP) 
New Commercial / Retail WQP21-004 
NEC Palm Avenue & W. 5th Street, Highland, California 92346 

 

  4-27 

4.4 Alternative Compliance Plan (if applicable) 
Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, harvest and use, 
or biotreat the DCV via on-site LID practices. A project proponent must develop an alternative compliance plan 
to address the remainder of the LID DCV. Depending on project type some projects may qualify for water 
quality credits that can be applied to reduce the DCV that must be treated prior to development of an 
alternative compliance plan (see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 8 includes instructions on 
how to apply water quality credits when computing the DCV that must be met through alternative compliance. 
Alternative compliance plans may include one or more of the following elements: 

• On-site structural treatment control BMP - All treatment control BMP should be located as close to 
possible to the pollutant sources and should not be located within receiving waters; 

• Off-site structural treatment control BMP - Pollutant removal should occur prior to discharge of runoff to 
receiving waters; 

• Urban runoff fund or In-lieu program, if available 

Depending upon the proposed alternative compliance plan, approval by the executive officer may or may not be 
required (see Section 6 of the TGD for WQMP).
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Section 5 Inspection and Maintenance Responsibility  
for Post Construction BMP 

 

All BMP included as part of the project WQMP are required to be maintained through regular scheduled 
inspection and maintenance (refer to Section 8, Post Construction BMP Requirements, in the TGD for WQMP). 
Fully complete Form 5-1 summarizing all BMP included in the WQMP. Attach additional forms as needed. The 
WQMP shall also include a detailed Operation and Maintenance Plan for all BMP and may require a 
Maintenance Agreement (consult the jurisdiction’s LIP). If a Maintenance Agreement is required, it must also 
be attached to the WQMP.  

Form 5-1 BMP Inspection and Maintenance 
(use additional forms as necessary) 

BMP Reponsible Party(s) Inspection/ Maintenance 
Activities Required Minimum Frequency of Activities 

Source 
Control 
BMPs 

Property Owner See O&M Plan In Attachment 7 
(to be completed with Final Engineering) 

See O&M Plan In Attachment 7 
(to be completed with Final Engineering) 

DA1 -BMP1 Property Owner See O&M Plan In Attachment 7 
(to be completed with Final Engineering) 

See O&M Plan In Attachment 7 
(to be completed with Final Engineering) 

DA1 -BMP2 Property Owner See O&M Plan In Attachment 7 
(to be completed with Final Engineering) 

See O&M Plan In Attachment 7 
(to be completed with Final Engineering) 

DA1 -BMP3 Property Owner See O&M Plan In Attachment 7 
(to be completed with Final Engineering) 

See O&M Plan In Attachment 7 
(to be completed with Final Engineering) 

DA1 -BMP4 Property Owner See O&M Plan In Attachment 7 
(to be completed with Final Engineering) 

See O&M Plan In Attachment 7 
(to be completed with Final Engineering) 

 



Preliminary Water Quality Management Plan (PWQMP) 
New Commercial / Retail WQP21-004 
NEC Palm Avenue & W. 5th Street, Highland, California 92346 

 

  6-1 
 

Section 6 WQMP Attachments 
 
6.1. Site Plan and Drainage Plan  
Include a site plan and drainage plan sheet set containing the following minimum information: 

6.2 Electronic Data Submittal 
Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not require 
specialized software to open. If the local jurisdiction requires specialized electronic document formats (as 
described in their local Local Implementation Plan), this section will describe the contents (e.g., layering, 
nomenclature, geo-referencing, etc.) of these documents so that they may be interpreted efficiently and 
accurately. 

6.3 Post Construction  
Attach all O&M Plans and Maintenance Agreements for BMP to the WQMP. 

6.4 Other Supporting Documentation 
 BMP Educational Materials 
 Activity Restriction – C, C&R’s & Lease Agreements 

 

 Project location 

 Site boundary 

 Land uses and land covers, as applicable 

 Suitability/feasibility constraints 

 Structural Source Control BMP locations 

 Site Design Hydrologic Source Control BMP locations 

 LID BMP details 

 Drainage delineations and flow information 

 Drainage connections 
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Attachment 1: WQMP Exhibits 
 
 
 
 
 

Please refer to the attached exhibits. 
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Preliminary Water Quality Management Plan (PWQMP) 
New Commercial / Retail WQP21-004 
NEC Palm Avenue & W. 5th Street, Highland, California 92346 

 
 
 

Attachment 2: Reference Plans 
 
 
 
 
 

Please refer to the attached references. 
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THE LAND REFERRED TO HEREIN BELOW IS SITUATED IN THE CITY OF HIGHLAND, COUNTY OF SAN BERNARDINO, STATE OF CALIFORNIA, AND IS DESCRIBED AS FOLLOWS: PARCEL 3, AS SHOWN ON THAT CERTAIN PARCEL MAP NO. 19209, FILED IN THE OFFICE OF THE RECORDER OF THE COUNTY OF SAN BERNARDINO, STATE OF CALIFORNIA RECORDED ON MAY 09, 2011 IN BOOK 238 OF PARCEL MAPS, AT PAGES 57, 58 AND 59. PARCEL A: LOTS 8 AND 9, TRACT NO. 3202, IN THE COUNTY OF SAN BERNARDINO, STATE OF CALIFORNIA, AS PER MAP RECORDED IN BOOK 43, PAGES 38 AND 39, OF MAPS, IN THE OFFICE OF THE COUNTY RECORDER OF SAID COUNTY. TOGETHER WITH THAT PORTION OF AN ALLEY AS VACATED AND DESCRIBED BY RESOLUTION OF THE CITY COUNCIL OF THE CITY OF HIGHLAND, CALIFORNIA, ORDERING THE SUMMERY VACATION OF PUBLIC RIGHT-OF-WAY (CITY ALLEY) THAT WOULD PASS BY OPERATION OF LAW, ADOPTED JULY 27, 2010, A CERTIFIED COPY OF SAID RESOLUTION RECORDED JULY 29, 2010 AS INSTRUMENT NO. 2010-0304441 OF OFFICIAL RECORDS OF THE COUNTY OF SAN BERNARDINO. ALSO TOGETHER WITH THAT PORTION OF AN ALLEY AS VACATED AND DESCRIBED BY RESOLUTION OF THE CITY COUNCIL OF THE CITY OF HIGHLAND, CALIFORNIA, ORDERING THE SUMMERY VACATION OF PUBLIC RIGHT-OF-WAY (CITY ALLEY) THAT WOULD PASS BY OPERATION OF LAW, ADOPTED DECEMBER 12, 2017, A CERTIFIED COPY OF SAID RESOLUTION RECORDED DECEMBER 21, 2017 AS INSTRUMENT NO. 2017-0542568 OF OFFICIAL RECORDS OF THE COUNTY OF SAN BERNARDINO. EXCEPTING THEREFROM THOSE PORTIONS OF LOTS 8 AND 9, ROYAL PALMS TRACT NO. 3202, UNIT NO. 1, AS PER MAP RECORDED IN BOOK 43, OF MAPS, PAGES 38 AND 39, RECORDS OF SAID COUNTY, DESCRIBED AS FOLLOWS: PARCEL NO. 1 (PALM AVENUE)  THE WEST 22.00 FEET OF SAID LOTS 8 AND 9. PARCEL NO. 2 (FIFTH STREET) THE SOUTHERLY 10.75 FEET OF SAID LOT 9, MEASURED AT RIGHT ANGLES TO THE CENTERLINE OF EAST FIFTH STREET AS SHOWN ON SAID MAP OF TRACT NO. 3202. PARCEL NO. 3 A TRIANGULAR-SHAPED PARCEL OF LAND, BOUNDED AS FOLLOWS: ON THE SOUTH BY THE NORTH LINE OF SAID PARCEL NO. 2; ON THE WEST BY THE EAST LINE OF SAID PARCEL NO. 1; AND ON THE NORTHEAST BY THE ARC OF A CURVE CONCAVE TO THE NORTHEAST AND HAVING A RADIUS OF 20.00 FEET, SAID CURVE BEING TANGENT TO THE NORTH LINE OF SAID PARCEL NO. 2 AND TANGENT TO THE EAST LINE OF SAID PARCEL NO. 1. PARCEL NO. 4 A TRIANGULAR-SHAPED PARCEL OF LAND BOUNDED AS FOLLOWS: ON THE SOUTH BY THE NORTH LINE OF SAID PARCEL NO. 2; ON THE EAST BY THE EAST LINE OF SAID LOT 9; AND ON THE NORTHWEST BY THE ARC OF A CURVE CONCAVE TO THE NORTHWEST AND HAVING A RADIUS OF 20.00 FEET, SAID CURVE BEING TANGENT TO THE NORTH LINE OF SAID PARCEL NO. 2, AND TANGENT TO THE EAST LINE OF SAID LOT 9. PARCEL B: LOTS 6 AND 7, TRACT NO. 3202, ROYAL PALMS TRACT NO. 1, AS PER MAP RECORDED IN BOOK 43, PAGES 38 AND 39. TOGETHER WITH THAT PORTION OF AN ALLEY AS VACATED AND DESCRIBED BY RESOLUTION OF THE CITY COUNCIL OF THE CITY OF HIGHLAND, CALIFORNIA, ORDERING THE SUMMERY VACATION OF PUBLIC RIGHT-OF-WAY (CITY THAT WOULD PASS BY OPERATION OF LAW, ADOPTED JULY 27, 2010, A CERTIFIED COPY OF SAID RESOLUTION RECORDED JULY 29, 2010 AS INSTRUMENT NO. 2010-0304441 OF OFFICIAL RECORDS OF THE COUNTY OF SAN BERNARDINO. EXCEPT FOR THOSE PORTIONS GRANTED TO THE COUNTY OF SAN BERNARDINO IN DEED RECORDED FEBRUARY 7, 1980 AS INSTRUMENT NO. 80-32744, OFFICIAL RECORDS. PARCEL C: LOTS 10 AND 11, ROYAL PALMS TRACT, UNIT NO. 1, TRACT NO. 3202, AS PER MAP ON FILE IN BOOK 43 OF MAPS, PAGES 38 AND 39, SAN BERNARDINO COUNTY RECORDS. TOGETHER WITH THAT PORTION OF AN ALLEY AS VACATED AND DESCRIBED BY RESOLUTION OF THE CITY COUNCIL OF THE CITY OF HIGHLAND, CALIFORNIA, ORDERING THE SUMMERY VACATION OF PUBLIC RIGHT-OF-WAY (CITY THAT WOULD PASS BY OPERATION OF LAW, ADOPTED JULY 27, 2010, A CERTIFIED COPY OF SAID RESOLUTION RECORDED JULY 29, 2010 AS INSTRUMENT NO. 2010-0304441 OF OFFICIAL RECORDS OF THE COUNTY OF SAN BERNARDINO. ALSO TOGETHER WITH THAT PORTION OF AN ALLEY AS VACATED AND DESCRIBED BY RESOLUTION OF THE CITY COUNCIL OF THE CITY OF HIGHLAND, CALIFORNIA, ORDERING THE SUMMERY VACATION OF PUBLIC RIGHT-OF-WAY (CITY ALLEY) THAT WOULD PASS BY OPERATION OF LAW, ADOPTED DECEMBER 12, 2017, A CERTIFIED COPY OF SAID RESOLUTION RECORDED DECEMBER 21, 2017 AS INSTRUMENT NO. 2017-0542567 OF OFFICIAL RECORDS OF THE COUNTY OF SAN BERNARDINO. FOR CONVEYANCING PURPOSES ONLY:  APN 1201-301-19-0-000 APN 1201-311-02-0-000 (AFFECTS LOT 8 AND PORTION OF ALLEY OF PARCEL A) 1201-311-03-0-000 (AFFECTS LOT 9 AND PORTION OF ALLEY OF PARCEL A) 1201-311-04-0-000 (AFFECTS LOT 10 AND PORTION OF ALLEY OF PARCEL C) 1201-311-05-0-000 (AFFECTS LOT 11 AND PORTION OF ALLEY OF PARCEL C) 1201-301-14-0-000 (AFFECTS LOT 6 AND PORTION OF ALLEY OF PARCEL B) 1201-301-15-0-000 (AFFECTS LOT 7 AND PORTION OF ALLEY OF PARCEL B)
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

TvC Tujunga gravelly loamy sand, 0 
to 9 percent slopes

2.2 100.0%

Totals for Area of Interest 2.2 100.0%

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

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

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

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

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

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

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

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

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

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

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

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

Custom Soil Resource Report
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San Bernardino County Southwestern Part, California

TvC—Tujunga gravelly loamy sand, 0 to 9 percent slopes

Map Unit Setting
National map unit symbol: hcl2
Elevation: 10 to 1,500 feet
Mean annual precipitation: 10 to 25 inches
Mean annual air temperature: 59 to 64 degrees F
Frost-free period: 250 to 350 days
Farmland classification: Not prime farmland

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

Description of Tujunga

Setting
Landform: Alluvial fans
Landform position (two-dimensional): Backslope
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: gravelly loamy sand
H2 - 36 to 60 inches: gravelly sand

Properties and qualities
Slope: 0 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (5.95 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: A
Ecological site: R019XG912CA - Sandy Fan
Hydric soil rating: No

Minor Components

Unnamed
Percent of map unit: 5 percent
Landform: Drainageways
Hydric soil rating: Yes

Custom Soil Resource Report
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Soboba, gravelly loamy sand
Percent of map unit: 5 percent
Hydric soil rating: No

Delhi, fine sand
Percent of map unit: 5 percent
Hydric soil rating: No

Custom Soil Resource Report
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Attachment 4: Infiltration Report 
 
 
 
 
 

Please refer to the attached site-specific geotechnical infiltration report. 

  



October 25, 2021 Project No. 213955-12A 

Mr. Viraj Patel 
c/o  Alex Hann 
511 North Main Street 

Lake Elsinore, CA 92530 

Subject: Infiltration Testing for Water Quality Treatment Areas, Proposed Commercial 

Development, Assessor Parcel Numbers 1201-311-02, 1201-311-03, 1201-311-04, 

1201-311-05, 1201-301-14, 1201-301-15, and 1201-301-19, Located at the Southeast 

Corner of Palm Avenue and Meines Street, City of Highland, San Bernardino County, 

California 

INTRODUCTION 

Earth Strata Geotechnical Services is pleased to present this infiltration feasibility report for the proposed 
commercial development, located on at the southeast corner of Palm Avenue and Meines Street, Assessor 
Parcel Numbers 1201-311-02 through 05, 1201-301-14, 1201-301-15, and 1201-301-19, in the City of 
Highland, San Bernardino County, California.  The purpose of our study was to determine the infiltration 
rates and physical characteristics of the subsurface earth materials at the approximate depth of the 
proposed WQMP area within the proposed development.   This feasibility report provides the infiltration 
rates to be used for the design and the development of the water quality management plan, where 
applicable.   

PROPERTY DESCRIPTION 

The subject property is located at the southeast corner of Palm Avenue and Meines Street in the City of 

Highland, San Bernardino County, California.  The approximate location of the site is shown on the Vicinity 

Map, Figure 1. 

The subject property is comprised of approximately 1.87 acres of previously developed land.  The site has 

not been graded.  Topographic relief at the subject property is relatively low with the terrain being 

generally flat. Elevations at the site range from approximately 1,190 to 1,193 feet above mean sea level 

(msl), for a difference of about 3± feet across the entire site.  Drainage within the subject property generally 

flows to the southwest.   

The site is currently bordered by commercial development to the north and east, as well as Palm Avenue 

to the west, and West 5th Street to the south.  Most of the vegetation on the site consists of light amounts of 

annual weeds/grasses.   

42184 Remington Avenue, TEMECULA, CA 92590 951-461-4028, ESGSINC.COM
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PROPOSED CONSTRUCTION 

Based on the conceptual site plan provided by Empire Design Group, the proposed development as 
illustrated on the conceptual grading plans will consist of a commercial development complete with 
interior streets, utilities, parking and an onsite water quality treatment basin. 

SUBSURFACE EXPLORATION 

Subsurface Exploration 

Subsurface exploration within the subject site was performed on October 13, 2021, for the exploratory 

excavations. A truck mounted hollow-stem-auger drill rig was utilized to drill six (6) borings throughout 

the site to a maximum depth of 10 feet. The exploratory holes were excavated for geotechnical evaluation 

purposes with respect to the proposed developments and to interpret whether groundwater or 

impermeable soil layers were present.  An underground utilities clearance was obtained from 

Underground Service Alert of Southern California, prior to the subsurface exploration. The approximate 

locations of the exploratory excavations are shown on the attached Infiltration Location Map, Plate 1 and 

descriptive logs are presented in Appendix A.   

Earth materials encountered during exploration were classified and logged in general accordance with the 

Standard Practice for Description and Identification of Soils (Visual-Manual Procedure) of ASTM D 2488.  

Upon completion of laboratory testing, exploratory logs and sample descriptions may have been reconciled 

to reflect laboratory test results with regard to ASTM D 2487. 

Earth Materials 

A general description of the earth materials observed on site is provided below.  

Quaternary Gravel (Qg):  Quaternary Gravel was encountered directly from the surface to a 
maximum depth of 15 feet.  This bedrock unit consists predominately of interbedded gray to 
medium brown, fine to medium grained silty sand, fine to coarse grained sandstone, with occasional 
siltstone and claystone layers. 

INFILTRATION TESTING 

The double ring infiltrometer test method was utilized to perform a total of two (2) infiltration tests on 
October 22, 20216 to evaluate near surface infiltration rates in order to estimate the amount of storm water 
runoff that can infiltrate into the onsite water quality treatment plan areas.  The infiltration tests were 
performed in general accordance with the requirements of double ring infiltration testing, ASTM D3385 
and the guidelines of the San Bernardino County Local Agency Management Program (LAMP).   
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The infiltration tests were performed using double ring infiltrometer and Mariotte tubes at a depth of 3 
feet below existing grades.  The locations of the infiltration tests are indicated on the attached infiltration 
Location Map, Plate 1.  The double ring infiltrometer tests were located by property boundary 
measurement on the site plan and by using geographic features. Infiltration test data recorded in the field 
are summarized in the following table and is included within Appendix B including the graph of Infiltration 
Rate versus Elapsed Time. 

Infiltration Test Summary 

TEST 
NUMBER 

INFILTRATION 
HOLE DEPTH 

(ft.) 

INFILTRATION 
RATE (in/hr) 

DESCRIPTION 

DR-1 5 6.48 Poorly Graded SAND 

DR-2 5 -* Poorly Graded SAND 

* Reliable testing data was unable to be obtained as water infiltrated at too fast a rate to measure

The infiltration test rate was 6.48 inches per hour (in/hr).  

CONCLUSIONS AND RECOMMENDATIONS 

General 

From geotechnical and engineering geologic points of view, the proposed WQMP areas, where tested, is 

considered suitable for infiltration for the proposed development, provided the following conclusions and 

recommendations are incorporated into the plans and are implemented during construction.   

Groundwater 

Groundwater was not observed during our subsurface exploration to a total depth of 10 feet.  

Potential groundwater impact is considered very low. Local well data indicates regional 

groundwater highs approximately 50 feet below existing surface, which meets the minimum 

separation of >10 feet from the bottom of infiltration facility to the groundwater mark. 

Geologic/ Geotechnical Screening 

The proposed WQMP areas (see Plate 1) are located at a lower elevation than the proposed 
structures in competent native earth materials.  
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The proposed structures will be supported by compacted fill and competent earth materials, with 

groundwater at a depth of approximately 50 feet. According to the County of San Bernardino 

reports, the subject site is located in an area where liquefaction potential is considered low. As such, 

the potential for earthquake induced liquefaction and lateral spreading beneath the proposed 

structures is considered low due to the recommended compacted fill, relatively low groundwater 

level, and the dense nature of the deeper onsite earth materials. 

Preliminary laboratory test results indicate onsite earth materials exhibit an expansion potential of 

VERY LOW as classified in accordance with 2019 CBC Section 1803.5.3 and ASTM D4829. 

Therefore, infiltration within the proposed WQMP areas will not encroach on any proposed 
structures and will not increase the risk of geologic hazards. 

Recommended Factor of Safety 

The recommended factor of safety for the infiltration design is 3.  

Based on the data presented in this report and the recommendations set forth herein, it is the opinion of 

Earth Strata Geotechnical Services that the WQMP area can be designed for an infiltration rate of 2.16 

inches per hour in the vicinity of DR-1 and DR-2. 

GRADING PLAN REVIEW AND CONSTRUCTION SERVICES 

This report has been prepared for the exclusive use of Mr. Viraj Patel and their authorized representative.  
It likely does not contain sufficient information for other parties or other uses.  Earth Strata should be 
engaged to review the final design plans and specifications prior to construction.  This is to verify that the 
recommendations contained in this report have been properly incorporated into the project plans and 
specifications.  Should Earth Strata not be accorded the opportunity to review the project plans and 
specifications, we are not responsibility for misinterpretation of our recommendations. 

Earth Strata should be retained to provide observations during construction to validate this report.  In 

order to allow for design changes in the event that the subsurface conditions differ from those 

anticipated prior to construction. 

Earth Strata should review any changes in the project and modify and approve in writing the conclusions 

and recommendations of this report.  This report and the drawings contained within are intended for 

design input purposes only and are not intended to act as construction drawings or specifications.  In the 

event that conditions encountered during grading or construction operations appear to be different than 

those indicated in this report, this office should be notified immediately, as revisions may be required. 
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REPORT LIMITATIONS 

Our services were performed using the degree of care and skill ordinarily exercised, under similar 

circumstances, by reputable soils engineers and geologists, practicing at the time and location this report 

was prepared.  No other warranty, expressed or implied, is made as to the conclusions and professional 

advice included in this report.  

Earth materials vary in type, strength, and other geotechnical properties between points of observation 

and exploration.  Groundwater and moisture conditions can also vary due to natural processes or the works 

of man on this or adjacent properties.  As a result, we do not and cannot have complete knowledge of the 

subsurface conditions beneath the subject property.  No practical study can completely eliminate 

uncertainty with regard to the anticipated geotechnical conditions in connection with a subject property.  

The conclusions and recommendations within this report are based upon the findings at the points of 

observation and are subject to confirmation by Earth Strata during construction.  This report is considered 

valid for a period of one year from the time the report was issued.  

This report was prepared with the understanding that it is the responsibility of the owner or their 

representative, to ensure that the conclusions and recommendations contained herein are brought to the 

attention of the other project consultants and are incorporated into the plans and specifications.  The 

owners’ contractor should properly implement the conclusions and recommendations during grading and 

construction, and notify the owner if they consider any of the recommendations presented herein to be 

unsafe or unsuitable. 

Respectfully submitted, 

EARTH STRATA GEOTECHNICAL SERVICES 

Stephen M. Poole, PE 40219 
President 
Principal Engineer 

SMP/jmr 

Distribution: (1) Addressee 

Attachments: Figure 1 – Vicinity Map (Rear of Text) 
Appendix A – Exploratory Logs (Rear of Text) 
Appendix B – Infiltration Test Sheets (Rear of Text) 
Appendix C – Historic Groundwater Data (Rear of Text) 
Plate 1 – Infiltration Location Map (Rear of Text) 
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VICINITY MAP 
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Project Name: Palm Avenue, Highland
Logged By: JMR
Type of Rig: B-61
Drop (in):  30 Hole Diameter (in):  8
Hole Location: See Geotechnical Map

19

No Groundwater
Total Depth: 10.5 feet

Topsoil

Becomes very dense, gravel and cobbles below 7 feet

Dense 5 to 7 feet

MATERIAL DESCRIPTION

Poorly-Graded SAND with Silt; light  to dark brown, dry, medium dense, medium to coa
Quaternary Alluvial Sand and Clay of Valley Areas (Qa)
Silty SAND; light brown, dry, loose, fine to coarse sand

Practical Refusal at 10.5 feet
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Drilling Company: Drilling It
Drive Weight (lbs):  140
Top of Hole Elevation (ft): See Map
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Project Name: Palm Avenue, Highland
Logged By: JMR
Type of Rig: B-61
Drop (in):  30                        Hole Diameter (in):  8
Hole Location: See Geotechnical Map

Geotechnical Boring Log B-2
Date: October 13, 2021 Page: 1 of  1
Project Number: 213955-10B 
Drilling Company: Drilling It
Drive Weight (lbs):  140
Top of Hole Elevation (ft): See Map
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MATERIAL DESCRIPTION

0 Topsoil

SM Silty SAND; light brown, dry, loose, fine to coarse sand
30 2.5' 110.0 1.5 Quaternary Alluvial Sand and Clay of Valley Areas (Qa)

SP Poorly-Graded SAND; light to dark brown, dry, very dense, coarse sand with gravel
SM Silty SAND; dark brown, dry, medium dense, medium to coarse sand

5
5' 101.4 2.3

5-10'

50/4" 7.5' - 1.3

Practical Refusal at 10 feet
10

Total Depth: 10 feet
No Groundwater
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Project Name: Palm Avenue, Highland
Logged By: JMR
Type of Rig: B-61
Drop (in):  30                        Hole Diameter (in):  8
Hole Location: See Geotechnical Map

Geotechnical Boring Log B-3
Date: October 13, 2021 Page: 1 of  1
Project Number: 213955-10B 
Drilling Company: Drilling It
Drive Weight (lbs):  140
Top of Hole Elevation (ft): See Map
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MATERIAL DESCRIPTION

0 Topsoil

SM Silty SAND; light brown, dry, loose, fine to coarse sand
28 2.5' - 1.1 Quaternary Alluvial Sand and Clay of Valley Areas (Qa)

SP-SM Poorly-Graded SAND with Silt; light brown, dry, very dense, coarse sand with gravel an  
SM Silty SAND; light to dark brown, dry, medium dense, medium to coarse sand

5
5' - 1.3

Total Depth: 7 feet 
No Groundwater
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Project Name: Palm Avenue, Highland
Logged By: JMR
Type of Rig: B-61
Drop (in):  30                        Hole Diameter (in):  8
Hole Location: See Geotechnical Map

Geotechnical Boring Log B-4
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Project Number: 213955-10B 
Drilling Company: Drilling It
Drive Weight (lbs):  140
Top of Hole Elevation (ft): See Map
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MATERIAL DESCRIPTION

0 Topsoil

SM Silty SAND; light brown, dry, loose, fine to coarse sand
10 2.5' - 1.2 Quaternary Alluvial Sand and Clay of Valley Areas (Qa)

SP-SM Poorly-Graded SAND with Silt; light brown, dry, very dense, coarse sand with gravel an  
SM Silty SAND; dark brown, dry, loose, medium to coarse sand

5
5' - - No Recovery at 5 feet

50/4" 7.5' - 1.5 Practical Refusal at 8 feet
Total Depth: 8 feet
No Groundwater
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Project Name: Palm Avenue, Highland
Logged By: JMR
Type of Rig: B-61
Drop (in):  30                        Hole Diameter (in):  8
Hole Location: See Geotechnical Map

Geotechnical Boring Log B-5
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Project Number: 213955-10B 
Drilling Company: Drilling It
Drive Weight (lbs):  140
Top of Hole Elevation (ft): See Map
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Project Name: Palm Avenue, Highland
Logged By: JMR
Type of Rig: B-61
Drop (in):  30                        Hole Diameter (in):  8
Hole Location: See Geotechnical Map

Geotechnical Boring Log B-6
Date: October 13, 2021 Page: 1 of  1
Project Number: 213955-10B 
Drilling Company: Drilling It
Drive Weight (lbs):  140
Top of Hole Elevation (ft): See Map
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INFILTRATION TEST SHEETS 
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10/25/21, 10:16 AM WDL Groundwater Data

https://wdl.water.ca.gov/WaterDataLibrary/GroundwaterBrowseData.aspx?LocalWellNumber=&StationId=6583&StateWellNumber=01S03W05N006S&SelectedCounties=&SiteCode=341070N1172268W001&Selected… 1/2

Conditions of Use Privacy Policy Accessibility

Copyright © 2020 State of California

Back to Search

Groundwater Level Report
Station 341070N1172268W001

State Well Number: 01S03W05N006S

Local Well Name:

Site Code: 341070N1172268W001

Latitude (NAD83): 34.107

Longitude (NAD83): -117.2268

Basin Subbasin Name (Code): San Bernardino (8-002.06)

Well Use Type: Unknown

Well Status: Active

WCR Number:

Reference Point Elevation
(NAVD88 ft):

1145.500

Ground Surface Elevation
(NAVD88 ft):

1145.500

Well Depth (feet bgs):

Perforated Interval Depths (feet
bgs):
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Groundwater Level Report
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Preliminary Water Quality Management Plan (PWQMP) 
New Commercial / Retail WQP21-004 
NEC Palm Avenue & W. 5th Street, Highland, California 92346 

 

 
Attachment 5: Stormwater Facilities Mapping 
 
 
 
 
 

Please refer to the attached references. 
  



WQMP Project Report

County of San Bernardino Stormwater Program

Santa Ana River Watershed Geodatabase

Friday, October 29, 2021

Note: The information provided in this report and on the Stormwater Geodatabase for the County of San Bernardino 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): 120130116, 120130116, 120130119, 120131103, 120130114, 120130115, 120131102, 
120131104, 120131105

Project Site Acreage: 4.782
HCOC Exempt Area: Yes. Verify that the project is completely with the HCOC exemption area.
Closest Receiving Waters:
(Applicant to verify based on local drainage facilities and topography.)

System Number - 603
Facility Name - City Creek Channel
Owner - SBCFCD

Closest channel segment’s susceptibility to 
Hydromodification: EHM

Highest downstream hydromodification susceptibility: High
Is this drainage segment subject to TMDLs? No
Are there downstream drainage segments subject to 
TMDLs? No

Is this drainage segment a 303d listed stream? No
Are there 303d listed streams downstream? Yes
Are there unlined downstream waterbodies? No
Project Site Onsite Soil Group(s): A
Environmentally Sensitive Areas within 200': None
Groundwater Depth (FT): -234
Parcels with potential septic tanks within 1000': No
Known Groundwater Contamination Plumes within 
1000': No

Studies and Reports Related to Project Site: CSDP #6 Existing Facilities and Capacities
CSDP No. 6 Volume II
CSDP No. 6 Deficiency Analysis
CSDP No. 6 Deficiency Analysis
CSDP No. 6 Existing Facilities
CSDP No. 6 Proposed Master Planned Facilities
CSDP No. 6 Volume I
CSDP No. 7 Storm Drain Systems
CSDP No. 7 Storm Drain Systems
CSDP No. 7 Storm Drain Systems
CSDP No. 7 Storm Drain Hydraulic Design Data
SBVMWD High Groundwater / Pressure Zone Area

Page 1 of 1San Bernardino - WAP Report

10/29/2021http://permitrack.sbcounty.gov/wap_report/report.asp?septic=No&SECAREA=&PNUM...
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1 

Hydromodification 
 

A.1 Hydrologic Conditions of Concern (HCOC) Analysis 

HCOC Exemption: 
 

1. Sump Condition:  All downstream conveyance channel to an adequate sump (for 
example, Prado Dam, Santa Ana River, or other Lake, Reservoir or naturally erosion 
resistant feature) that will receive runoff from the project are engineered and regularly 
maintained to ensure design flow capacity; no sensitive stream habitat areas will be 
adversely affected; or are not identified on the Co-Permittees Hydromodification 
Sensitivity Maps.   
 

2. Pre = Post: The runoff flow rate, volume and velocity for the post-development 
condition of the Priority Development Project do not exceed the pre-development (i.e, 
naturally occurring condition for the 2-year, 24-hour rainfall event utilizing latest San 
Bernardino County Hydrology Manual.   
 

a. Submit a substantiated hydrologic analysis to justify your request. 
 

3. Diversion to Storage Area:  The drainage areas that divert to water storage areas which 
are considered as control/release point and utilized for water conservation. 
 

a. See Appendix F for the HCOC Exemption Map and the on-line Watershed 
Geodatabase (http://sbcounty.permitrack.com/wap) for reference. 

4. Less than One Acre: The Priority Development Project disturbs less than one acre.  The 
Co-permittee has the discretion to require a Project Specific WQMP to address HCOCs 
on projects less than one acre on a case by case basis.  The project disturbs less than one 
acre and is not part of a common plan of development. 

5. Built Out Area:  The contributing watershed area to which the project discharges has a 
developed area percentage greater than 90 percent.   

a. See Appendix F for the HCOC Exemption Map and the on-line Watershed 
Geodatabase (http://sbcounty.permitrack.com/wap) for reference. 

 

 

 

 

 

http://sbcounty.permitrack.com/wap
http://sbcounty.permitrack.com/wap
reine
Rectangle



2 

Summary of HCOC Exempted Area 

 
   HCOC Exemption reasoning
   1  2  3 4 5 
Area              
A        X   X 
B        X     
C            X 
E        X     
F            X 
G        X   X 
H01  X     X     
H02  X     X     
H02A  X     X     
H02B        X     
H03        X     
H04  X     X     
H05  X           
H06        X     
H07  X           
H08  X     X     
H09  X           
H10  X     X     
H11  X     X     
H12  X           
J        X     
U        X     
W        X     
I        X     
II  X
III  X 
IV  X X 
V         X*     
VI  X 
VII  X 
VIII         X     
IX  X 
X         X     
XIII         X     

*Detention/Conservation Basin 

reine
Rectangle

reine
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Preliminary Water Quality Management Plan (PWQMP) 
New Commercial / Retail WQP21-004 
NEC Palm Avenue & W. 5th Street, Highland, California 92346 

 

 
Attachment 6: Drainage Analysis References 
 
 
 
 
 

Please refer to the attached references. 
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Preliminary Water Quality Management Plan (PWQMP) 
New Commercial / Retail WQP21-004 
NEC Palm Avenue & W. 5th Street, Highland, California 92346 

 

 
Attachment 7: Operations & Maintenance Plan 
 
 
 
 
 

Please refer to the attached references. 
 

 

 
 
 
 
 
 
 

The operations maintenance program and associated documents will be added during 
the next round of corrections, once BMPs approved tentatively for use. 
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