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Section I – Introduction  
 

This WQMP template has been prepared specifically for the Phase II Small MS4 General Permit in the 

Mojave River Watershed.  This location is within the jurisdiction of the Lahontan Regional Water Quality 

Control Board.  This document should not be confused with the WQMP template for the Santa Ana Phase I 

area of San Bernardino County.   

WQMP preparers must refer to the Phase II Small MS4 General Permit (Mojave Watershed) WQMP 

Technical Guidance document found at: http://cms.sbcounty.gov/dpw/Land/NPDES.aspx   to find pertinent 

arid region and Mojave River Watershed specific references and requirements.  

 

Section II – Executive Summary  
 

This preliminary Water Quality Management Plan demonstrates that the site does cause hydro modification 

and that the proposed basin with a capacity of 74,000 cubic feet (cf) has more than enough capacity to mitigate 

the Design Capture volume of 23,190 cf, and the pre vs post 10 year volume of 18,774 cf. Therefore, the basin has 

more than enough capacity to mitigate the storm water runoff and provide for the LID BMP’s. 

Because the basin is so large, it is believed it will also mitigate the Q peak and the Time of Concentration 

increase with room to spare.  A unit hydrograph analysis is needed for the basin to demonstrate this and this 

will be provided in the Final WQMP Report.   
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Section 1 Discretionary Permit(s) 

Form 1-1 Project Information 

Project Name    Space Center Expansion Flag Lot 

Project Owner Contact Name: Graham Tingler 

Mailing 

Address:   

3401 Etiwanda Ave., Leasing office, Jurupa 

Valley, CA 91752 

E-mail 

Address:   
      Telephone:   (951) 685-5221 

Permit/Application Number(s):    
Tract/Parcel Map 

Number(s):   
Parcel 4 of Parcel Map 16201 

Additional Information/ 

Comments: 
      

Description of Project: 
Construction of approximately 438,200 sf of pavement with 202 parking stalls for trucks 

located northeast of the intersection of Nisqualli Road and Enterprise Way.  

Provide summary of Conceptual 

WQMP conditions (if previously 

submitted and approved). Attach 

complete copy. 

The project site is vacant and lies east of Enterprise Way and is surrounded by industrial 

businesses on the north, west and south sides of the property and a railway owned by BNSF 

that runs around the north and east side of the site. The project will install 202 parking stalls 

with associated pavement areas, a forty-foot-wide drive aisle, and utilities such as water and 

drainage infrastructure such as storm drainpipes and inlets. The property is currently about 

438,000 square feet of undeveloped land with utilities that serves the existing site. The 

project is in the City of Victorville, CA east of the intersection of Enterprise Way Nutro Way 

at the end of an access road for Nutro Way. The project area of study is 10.06 acres that 

include the area bounded by the property lines of the site along with the private driveway 

entrance south of the project. In addition to the proposed improvements, the project area 

will have a dual-purpose detention/infiltration basin located on the north side of the 

property, which will be utilized to trat the projects drainage for the 2-year design storm. 

Proposed storm drain inlets located on the site will contain a Bioclean Filter Insert for the 

purpose of pretreatment. Please refer to the enclosed report and WQMP Site Plan in 

Appendix A 

 

 

christhi
Cross-Out
Nisqualli Road Trailer Lot Expansion

christhi
Highlight
198

christhi
Highlight
198

christhi
Highlight
project site

christhi
Cross-Out

christhi
Cross-Out
, between Nutro Way, located north of the Project site, and Nisqualli Road, located south of the project site.



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP) 

  

 

  2-1 

   

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.  

The site currently will have a proposed detention basin with a capacity of 74,000 Cubic Feet (CF). Therefore, 

the proposed capacity can more than handle the Design Capture Volume of 23,190 CF and mitigate the 

Hydromodification mitigation.  See the referenced drainage study in Appendix E 

2.1.1 Project Sizing Catagorization  
If the Project is greater than 5,000 square feet, and not on the excluded list as found on Section 1.4 of the 

TGD, the Project is a Regulated Development Project.   

If the Project is creating and/or replacing greater than 2,500 square feet but less than 5,000 square feet of 

impervious surface area, then it is considered a Site Design Only project.  This criterion is applicable to all 

development types including detached single family homes that create and/or replace greater than 2,500 

square feet of impervious area and are not part of a larger plan of development.   

Form 2.1-1  Description of Proposed Project 

1
 Regulated Development Project Category (Select all that apply): 

  #1 New development 

involving the creation of 5,000 

ft2 or more of impervious 

surface collectively over entire 

site 

 #2 Significant re-

development involving the 

addition or replacement of 

5,000 ft2 or more of impervious 

surface on an already 

developed site 

  #3 Road Project – any 

road, sidewalk, or bicycle 

lane project that creates 

greater than 5,000 square 

feet of contiguous 

impervious surface 

  #4 LUPs – linear 

underground/overhead 

projects that has a 

discrete location with 

5,000 sq. ft. or more 

new constructed 

impervious surface 

  Site Design Only   (Project Total Square Feet > 2,500 but < 5,000 sq.ft.)  Will require source control Site Design LID BMPs and 

other LIP requirements.  See County “PCMP” Template. Do not use this WQMP Template.   

2 
Project Area (ft2):   438,200 3 

Number of Dwelling Units: NA 4
 SIC Code:    
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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.   
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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 storm water facilities: 

The property is privately owned and as part of the operation of the facility, there is a maintenance crew that maintains the grounds 

and building.  The maintenance organization will also assume the responsibilities of the BMP maintenance and storm water 

detention basin and storm drain. 
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2.3 Potential Stormwater Pollutants 
Best Management Practices (BMP) measures for pollutant generating activities and sources shall be 

designed consistent with recommendations from the CASQA Stormwater BMP Handbook for New 

Development and Redevelopment (or an equivalent manual).  Pollutant generating activities must be 

considered when determining the overall pollutants of concern for the Project as presented in Form 2.3-1.   

Determine and describe expected stormwater pollutants of concern based on land uses and site activities 

(refer to Table 3-2 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  

Bacteria and Viruses are ubiquitous microorganisms that thrive under certain 
environmental conditions. Their proliferation is typically cause by the transport of 
animal or human fecal wastes from the watershed. Water, containing excessive 
bacteria and viruses, can alter the aquatic habitat and create a harmful environment 
for humans and aquatic life. Also, the decomposition of excess organic waste 
causes increased growth of undesirable organisms in the water.   This pollutant is 
not expected.  

Nutrients - Phosphorous E  N  

Nutrients are inorganic substances, such as nitrogen and phosphorus. 
Excessive discharge of nutrients to water bodies and streams causes 
eutrophication, where aquatic plants and algae growth can lead to 
excessive decay of organic matter in the water body, loss of oxygen in 
the water, release of toxins in sediment, and the eventual death of 
aquatic organisms. Primary sources of nutrients in urban runoff are 
fertilizers and eroded soils.  

Nutrients - Nitrogen E  N   

Noxious Aquatic Plants E  N  Not expected as these plants do not survive in dry washes. 

Sediment E  N  

Sediments are solid materials that are eroded from the land surface. Sediments can 
increase turbidity, clog fish gills, reduce spawning habitat, lower young aquatic 
organisms survival rates, smother bottom dwelling organisms, and suppress aquatic 
vegetation growth.   

Metals E  N  

The primary source of metal pollution in stormwater is typically commercially 
available metals and metal products. Metals of concern include cadmium, 
chromium, copper, lead, mercury, and zinc. Lead and chromium have been used as 
corrosion inhibitors in primer coatings and cooling tower systems. Metals are also 
raw material components in non-metal products such as fuels, adhesives, paints, 
and other coatings. At low concentrations naturally occurring in soil, metals may not 
be toxic. However, at higher concentrations, certain metals can be toxic to aquatic 
life. Humans can be impacted from contaminated groundwater resources, and 
bioaccumulation of metals in fish and shellfish. Environmental concerns, regarding 
the potential for release of metals to the environment, have already led to restricted 
metal usage in certain applications 

Oil and Grease E  N  

Oil and grease in water bodies decreases the aesthetic value of the water body, as 
well as the water quality. Primary sources of oil and grease are petroleum 
hydrocarbon products, motor products from leaking vehicles, esters, oils, fats, 
waxes, and high molecular-weight fatty acids 

Trash/Debris E  N  

Trash (such as paper, plastic, polystyrene packing foam, and aluminum materials) 
and biodegradable organic matter (such as leaves, grass cuttings, and food waste) 
are general waste products on the landscape. The presence of trash and debris 
may have a significant impact on the recreational value of a water body and aquatic 
habitat. Trash impacts water quality by increasing biochemical oxygen demand. 

Pesticides / Herbicides E  N  

Pesticides (including herbicides) are chemical compounds commonly used to 
control nuisance growth or prevalence of organisms. Relatively low levels of the 
active component of pesticides can result in conditions of aquatic toxicity. Excessive 
or improper application of a pesticide may result in runoff containing toxic levels of 
its active ingredient 
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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 

Drainage Management Areas (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.  A map presenting the DMAs must be included as 

an appendix to the WQMP document.  

Form 3-1  Site Location and Hydrologic Features 

Site coordinates take GPS 

measurement at  approximate 

center of site 

Latitude  34d 29m 20s Longitude  -117d 17m 1s 
Thomas Bros Map page  4386 

G-4 

1 
San Bernardino County climatic region:      Desert    

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
 

Organic Compounds E  N  

Organic compounds are carbon-based. Commercially available or naturally 
occurring organic compounds are found in pesticides, solvents, and hydrocarbons. 
Organic compounds can, at certain concentrations, indirectly or directly constitute a 
hazard to life or health. When rinsing off objects, toxic levels of solvents and 
cleaning compounds can be discharged to storm drains. Dirt, grease, and grime 
retained in the cleaning fluid or rinse water may also adsorb levels of organic 
compounds that are harmful or hazardous to aquatic life 

Other: Oxygen-Demanding 

Substances 
E  N  

This category includes biodegradable organic material as well as chemicals that 
react with dissolved oxygen in water to form other compounds. Proteins, 
carbohydrates, and fats are examples of biodegradable organic compounds. 
Compounds such as ammonia and hydrogen sulfide are examples of oxygen-
demanding compounds. The oxygen demand of a substance can lead to depletion 
of dissolved oxygen in a water body and possibly the development of septic 
conditions. A reduction of dissolved oxygen is detrimental to aquatic life and can 
generate hazardous compounds such as hydrogen sulfides. 

 

Other:       E  N        

Other:       E  N        
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See the WQMP site plan in Appendix A. 

 

 

 

 

 

 

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

DA1 DMA C flows to 

DA1 DMA A 

Ex. Bioretention overflow to vegetated bioswale with 4’ bottom width, 5:1 side slopes and bed slope of 0.01. Conveys 

runoff for 1000’ through DMA 1 to existing catch basin on SE corner of property  

DA1 DMA A to Outlet 1  

DA1 DMA B to Outlet 1  

DA2 to Outlet 2  

 

 

 

Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1  

For Drainage Area 1’s sub-watershed DMA, 

provide the following characteristics
 DMA A    

1 
DMA drainage area (ft2) 438,200    

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
 

2
    

4
 Hydrologic soil group  Refer to  County 

Hydrology Manual Addendum for Arid Regions –

http://www.sbcounty.gov/dpw/floodcontrol/pdf/2

0100412_addendum.pdf 

C
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5 Longest flowpath length (ft)
 710    

6
 Longest flowpath slope (ft/ft)

 0.017
    

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

of Hydrology Manual
 

91
    

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 

poor    
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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 County Hydrology 

Manual Addendum for Arid Regions –

http://www.sbcounty.gov/dpw/floodcontrol/pdf/2

0100412_addendum.pdf  

      
 

     
 

     
 

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 
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Form 3-3 Watershed Description for Drainage Area     

Receiving waters 

Refer to CWRCB site: 

http://www.waterboards.ca.gov/water_issues/

programs/tmdl/integrated2010.shtml 

 

Mojave River (Mojave Forks Reservoir outlet to Upper Narrows) 

Applicable TMDLs 

http://www.waterboards.ca.gov/water_issues/progr

ams/tmdl/integrated2010.shtml 

 

None 

303(d) listed impairments  

http://www.waterboards.ca.gov/water_issues/progr

ams/tmdl/integrated2010.shtml 

 

Fluoride, Sulfates, Total Dissolved Solids  

Environmentally Sensitive Areas (ESA) 

Refer to Watershed Mapping Tool –  

http://sbcounty.permitrack.com/WAP 

None 

Hydromodification Assessment  

  Yes Complete Hydromodification Assessment. Include Forms 4.2-2 through Form 

4.2-5 and Hydromodification BMP Form 4.3-9 in submittal  

  No  
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Section 4 Best Management Practices (BMP) 

4.1 Source Control and Site Design BMPs 

The information and data in this section are required for both Regulated Development and Site Design Only 

Projects. Source Control and Site Design BMPs are the basis of site-specific pollution management.  

4.1.1 Source Control BMPs 

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. 

The identified list of source control BMPs correspond to the CASQA Stormwater BMP Handbook for New Development 

and Redevelopment. 
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Form 4.1-1 Non-Structural Source Control BMPs 

Identifier Name 

Check One Describe BMP Implementation OR, 

if not applicable, state reason Included Not 

Applicable 

N1 
Education of Property Owners, Tenants 

and Occupants on Stormwater BMPs 
  

The owner will familiarize themselves with the contents and requirements of this 

WQMP. 

N2 Activity Restrictions 
  No outside washing of trucks.   

N3 Landscape Management BMPs 
  Pesticides and fertilizers shall be applied by a State Licensed Applicator. 

N4 BMP Maintenance 
  

BMP Maintenance shall be implemented by the use of an Operation and Maintenance 

Plan which will designate responsible parties to Manage the BMPs.  It also defines 

training and duties, and operating schedule.  Also, by Maintenance agreements with the 

local Agency.  

N5 
Title 22 CCR Compliance  

(How development will comply) 

  NA 

N6 Local Water Quality Ordinances 
  

The project will have to demonstrate it complies with the local water ordinances prior to 

permits. 

N7 Spill Contingency Plan 
  

Owner to familiarize themselves and instruct the Employees on the Spill Contingency Plan.  

A copy shall be available in the warehouse at all times. 

N8 Underground Storage Tank Compliance 
  No underground storage tanks. 

N9 
Hazardous Materials Disclosure 

Compliance 

  No hazardous materials. 
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Form 4.1-1 Non-Structural Source Control BMPs 

Identifier Name 

Check One 
Describe BMP Implementation OR, 

if not applicable, state reason Included 
Not 

Applicable 

N10 Uniform Fire Code Implementation 
  Compliance with article 80 of the UFC. 

N11 Litter/Debris Control Program 
  

The owner shall implement a trash management and litter control procedures to be 

included in the O & M Plan. 

N12 Employee Training 
  

Owner shall be responsible for the maintenance and shall provide BMP training and 

educational programs and materials to the employees. 

N13 Housekeeping of Loading Docks 
  No Loading Docks on Site 

N14 Catch Basin Inspection Program 
  

The owner shall have all the drainage facilities cleaned and maintained on an annual 

basis.  Cleaning should take place in the late summer or early fall prior to the rainy 

season. 

N15 
Vacuum Sweeping of Private Streets and 

Parking Lots 

  

Streets and parking lots are required to be swept on a regular frequency based on usage 

and field observations of waste accumulation, using a vacuum assisted sweeper.  At a 

minimum all paved areas shall be swept, in late summer or early fall, prior to the start of 

rainy season. 

N16 
Other Non-structural Measures for Public 

Agency Projects 

        

N17 
Comply with all other applicable NPDES 

permits 
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Form 4.1-2 Structural Source Control BMPs 

Identifier Name 

Check One 
Describe BMP Implementation OR, 

If not applicable, state reason Included 
Not 

Applicable 

S1 
Provide storm drain system stencilling and signage 

(CASQA New Development BMP Handbook SD-13) 

  
Storm drain stenciling with language such as “No dumping-flows to river” shall be 

provided at all the catch basins and a sign provided at the basin with language and 

/or graphical icons to discourage illegal dumping. 

S2 

Design and construct outdoor material storage 

areas to reduce pollution introduction (CASQA 

New Development BMP Handbook SD-34) 

  No outdoor material storage. 

S3 

Design and construct trash and waste storage 

areas to reduce pollution introduction (CASQA 

New Development BMP Handbook SD-32) 

  
Any trash storage areas shall be per the City of Victorville requirements with sloid 

roofs and on an impervious surface designed not to run-on from adjoining areas. 

S4 

Use efficient irrigation systems & landscape 

design, water conservation, smart controllers, and 

source control (Statewide Model Landscape 

Ordinance; CASQA New Development BMP 

Handbook SD-12) 

  
The project shall employ the City of Victorville water efficient landscape ordinance 

using timing and application methods of irrigation water to minimize the runoff of 

excess irrigation and the use drought tolerant plants and wood mulches.  

S5 

Finish grade of landscaped areas at a minimum of 

1-2 inches below top of curb, sidewalk, or 

pavement 

  
All landscaped areas shall be finished graded at a minimum of 1-2 inches below top 

of curb or sidewalk. 

S6 

Protect slopes and channels and provide energy 

dissipation (CASQA New Development BMP 

Handbook SD-10) 

  
Slopes to have permanent stabilization per the erosion control plan as soon as 

possible.  Does not apply to the borrow pit area. 

S7 
Covered dock areas (CASQA New Development 

BMP Handbook SD-31) 

  No loading docks on site.  

S8 

Covered maintenance bays with spill containment 

plans (CASQA New Development BMP Handbook 

SD-31) 

  No maintenance bays. 

S9 
Vehicle wash areas with spill containment plans 

(CASQA New Development BMP Handbook SD-33) 

  No vehicle washing 

S10 
Covered outdoor processing areas (CASQA New 

Development BMP Handbook SD-36) 

  No outdoor processing areas. 
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Form 4.1-2 Structural Source Control BMPs 

Identifier Name 

Check One 
Describe BMP Implementation OR, 

If not applicable, state reason 
Included 

Not 

Applicable 

S11 

Equipment wash areas with spill containment 

plans (CASQA New Development BMP Handbook 

SD-33) 

  No equipment wash areas. 

S12 
Fueling areas (CASQA New Development BMP 

Handbook SD-30) 

  No fueling areas. 

S13 
Hillside landscaping (CASQA New Development 

BMP Handbook SD-10) 

  No hillside areas. 

S14 Wash water control for food preparation areas 
  No food preparation. 

S15 
Community car wash racks (CASQA New 

Development BMP Handbook SD-33) 

  No wash areas. 
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4.1.2 Site Design BMPs 

As part of the planning phase of a project, the site design practices associated with new LID requirements in the 

Phase II Small MS4 Permit must be considered.  Site design BMPs can result in smaller DCV to be managed by 

both LID and hydromodification control BMPs by reducing runoff generation.  

As is stated in the Permit, it is necessary to evaluate site conditions such as soil type(s), existing vegetation and 

flow paths will influence the overall site design.   

Describe site design and drainage plan including: 

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

Form 4.1-3 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: The project paves only what is needed for the flag lot and drive aisle and the rest is left native to help to minimize 

the impervious areas to the maximum extent possible.  

Maximize natural infiltration capacity; Including improvement and maintenance of soil: Yes  No  

Explanation: The flag lot will drain to the proposed infiltration/detention basin on site where infiltration will take place. 

Preserve existing drainage patterns and time of concentration: Yes  No  

Explanation: The site currently drains to the north and east and after development it still will drain to the north and east.   

Disconnect impervious areas. Including rerouting of rooftop drainage pipes to drain stormwater to storage or infiltration BMPs 

instead of to storm drain : Yes  No  

Explanation: Site will drain to the proposed detention basin. 

Use of Porous Pavement.:  Yes  No  

Explanation: Not recommended with the use of heavy trucks. 

Protect existing vegetation and sensitive areas: Yes  No  

Explanation: No sensitive areas and existing vegetation is sparse and of little value.  

Re-vegetate disturbed areas. Including planting and preservation of drought tolerant vegetation. : Yes  No  

Explanation: There is no re-vegetation areas on site.  

 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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Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes  No  

Explanation: There is no compaction under the bottom of the infiltration system.  

Utilize naturalized/rock-lined drainage swales in place of underground piping or imperviously lined swales: Yes  No  

Explanation: Not practical and the basin will serve the same purpose. 

Stake off areas that will be used for landscaping to minimize compaction during construction : Yes  No  

Explanation: This will be done to the maximum extent possible. 

Use of Rain Barrels and Cisterns, Including the use of on-site water collection systems.:   Yes  No  

Explanation: Not practical in a warehouse type application and the storm water runs to the basin for infiltration. 

Stream Setbacks.  Includes  a specified distance from an adjacent steam: : Yes  No  

Explanation: No streams. 

 
It is noted that, in the Phase II Small MS4 Permit, site design elements for green roofs and vegetative swales are 

required.  Due to the local climatology in the Mojave River Watershed, proactive measures are taken to 

maximize the amount of drought tolerant vegetation. It is not practical in this region to have green roofs or 

vegetative swales.   As part of site design the project proponent should utilize locally recommended vegetation 

types for landscaping.  Typical landscaping recommendations are found in following local references:  

San Bernardino County Special Districts: 

Guide to High Desert Landscaping - 

http://www.specialdistricts.org/Modules/ShowDocument.aspx?documentid=795 

Recommended High-Desert Plants - 

http://www.specialdistricts.org/modules/showdocument.aspx?documentid=553 

Mojave Water Agency: 

Desert Ranch: http://www.mojavewater.org/files/desertranchgardenprototype.pdf 

Summertree: http://www.mojavewater.org/files/Summertree-Native-Plant-Brochure.pdf 

Thornless Garden: http://www.mojavewater.org/files/thornlessgardenprototype.pdf 

Mediterranean Garden: http://www.mojavewater.org/files/mediterraneangardenprototype.pdf 

Lush and Efficient Garden: http://www.mojavewater.org/files/lushandefficientgardenprototype.pdf 

Alliance for Water Awareness and Conservation (AWAC) outdoor tips –   http://hdawac.org/save-outdoors.html 
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4.2 Treatment BMPs 
After implementation and design of both Source Control and Site Design BMPs, any remaining runoff from 

impervious DMAs must be directed to one or more on-site, treatment BMPs (LID or biotreatment) designed to 

infiltrate, evaportranspire, and/or bioretain the amount of runoff specified in Permit Section E.12.e (ii)(c) 

Numeric Sizing Criteria for Storm Water Retention and Treatment.   

4.2.1 Project Specific Hydrology Characterization 

The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based 

on performance criteria specified in the Phase II Small 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 from hydromodification.  

If the project has more than one outlet for stormwater runoff, then complete additional versions of these 

forms for each DA / outlet. 

It is noted that in the Phase II Small MS4 Permit jurisdictions, the LID BMP Design Capture Volume criteria is 

based on the 2-year rain event.  The hydromodification performance criterion is based on the 10-year rain 

event.  

Methods applied in the following forms include: 

 For LID BMP Design Capture Volume (DCV), San Bernardino County requires use of the P6 method (Form 4.2-

1) For pre- and post-development hydrologic calculation, San Bernardino County 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 hydromodification performance criteria. 

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions. 
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Form 4.2-1  LID BMP Performance Criteria for Design Capture Volume 

(DA 1) 

1 Project area DA 1 

(ft2): 

438,200 

2 Imperviousness after applying preventative 

site design practices (Imp%):  90% 

3 
Runoff Coefficient (Rc):  0.73028 

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):  0.358    http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

5 
Compute P6, Mean 6-hr Precipitation (inches):  0.443 

P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 ( 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):  23,190 

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 4.2-2  Summary of Hydromodification Assessment (DA 1) 

Is the change in post- and pre- condition flows captured on-site? :  Yes     No  

If “Yes”, then complete Hydromodification assessment of site hydrology for 10yr 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- Addendum 1) 

If “No,” then proceed to Section 4.3 BMP Selection and Sizing 

Condition Runoff Volume (ft3) 
Time of Concentration 

(min) 
Peak Runoff (cfs) 

Pre-developed 

1
 46,628 

Form 4.2-3 Item 12 

2
 31.12 

Form 4.2-4 Item 13 

3
 7.40 

Form 4.2-5 Item 10 

Post-developed 

4
 64,634 

Form 4.2-3 Item 13 

5
 17.35 

Form 4.2-4 Item 14 

6
 12.76 

Form 4.2-5 Item 14 

Difference 

7
  18,006 

Item 4 – Item 1 

8
  13.77 

Item 2 – Item 5 

9
  5.36 

Item 6 – Item 3 

Difference  

(as % of pre-developed) 

10
 39% 

Item 7 / Item 1 

11
 44% 

Item 8 / Item 2 

12
 72% 

Item 9 / Item 3 
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Form 4.2-3  Hydromodification 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 10 yr, 24 hr storm (in):  2.23 
   Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

12 Pre-developed Volume (ft3):  42,628 
   Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 9)^2 / ((Item 11 – Item 9 + Item 7) 

13 Post-developed Volume (ft3):  64,634 
   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 hydro modification requirement, (ft3):  18,774 

   Vhydro = (Item 13 * 0.95) – Item 12 

NOTE: Refer to Appendix E for hydro-modification calculations (Rational and Unit Hydrograph Method.) 
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NOTE: Refer to Appendix E for hydro-modification calculations (Rational and Unit Hydrograph Method.) 

Form 4.2-4 Hydromodification 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 

        

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):  31.12    Minimum of Item 12 pre-developed DMA  

14 
Post-developed time of concentration (min):  17.35    Minimum of Item 12 post-developed DMA

 

15 
Additional time of concentration needed to meet hydromodification  requirement (min): 12.21   TC-Hydro = (Item 13 * 0.95) – Item 14 
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NOTE: Refer to Appendix E for hydro-modification calculations (10-Year 24 Hr.)

Form 4.2-5 Hydromodification 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) 

      

1 
Rainfall Intensity for storm duration equal to time of concentration   

Ipeak = 10^(LOG Form 4.2-1 Item 4 - 0.7 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
 

      

DMA B       

DMA C
 

      

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):  7.40  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):  12.76  Maximum of Item 11, 12, and 13 (including additional forms as 

needed) 

15 
Peak runoff reduction needed to meet Hydromodification Requirement (cfs):  4.72   Qp-hydro = (Item 14 * 0.95) – Item 10 
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Please note that the selected BMPs may also be used as dual purpose for on-site, 

hydromodification mitigation and management. 

4.3 BMP Selection and Sizing 
Complete the following forms for each project site DA to document that the proposed treatment 

(LID/Bioretention) BMPs conform to the project DCV developed to meet performance criteria specified in 

the Phase II Small 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 Phase II Small MS4 Permit (see Section 5.3 in the 

TGD for WQMP). The forms compute the following for on-site LID BMP:  

 Site Design BMPs (Form 4.3-2) 

 Retention and Infiltration BMPs (Form 4.3-3) or 

 Biotreatment BMPs (Form 4.3-4).  

 

 

 

 

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 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 Form 4.3-2 to determine the feasibility of applicable Site Design 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 Site Design 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 site design, retention and/or infiltration BMPs is unable to mitigate the entire DCV, 

then the remainder of the volume-based performance criteria that cannot be achieved with site design, 

retention and/or infiltration BMPs must be managed through biotreatment BMPs. If biotreatment BMPs are 

used, then they must be sized to provide equivalent effectiveness based on Template Section 4.3.4.  
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4.3.1 Exceptions to Requirements for Bioretention Facilities 

Contingent on a demonstration that use of bioretention or a facility of equivalent effectiveness is infeasible, 

other types of biotreatment or media filters (such as tree-box-type biofilters or in-vault media filters) may 

be used for the following categories of Regulated Projects:  

1) Projects creating or replacing an acre or less of impervious area, and located in a designated pedestrian-

oriented commercial district (i.e., smart growth projects), and having at least 85% of the entire project site 

covered by permanent structures;  

2) Facilities receiving runoff solely from existing (pre-project) impervious areas; and  

3) Historic sites, structures or landscapes that cannot alter their original configuration in order to maintain 

their historic integrity.  
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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 ten 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, Selection and Evaluation of Biotreatment 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, Site Design 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, Site Design BMPs. 

 

4.3.2 Site Design  BMP 

Section E.12.e. of the Small Phase II MS4 Permit emphasizes the use of LID preventative measures; and the 

use of Site Design BMPs reduces the portion of the DCV that must be addressed in downstream BMPs. 

Therefore, all applicable Site Design shall be provided except where they are mutually exclusive with each 
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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 Site Design BMPs. If a project cannot feasibly meet BMP sizing 

requirements or cannot fully address hydromodification, feasibility of all applicable Site Design BMPs 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 BMP. Refer to Section 5.4 in the TGD for more detailed guidance. 

Form 4.3-2  Site Design 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        

(Use additional forms 

for more BMPs) 

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):             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 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        

(Use additional forms 

for more BMPs) 

7 
Ponding surface area (ft2)                   

8 
Ponding depth (ft) (min. 0.5 ft.)                   

9 
Surface area of amended soil/gravel (ft2)                   

10 
Average depth of amended soil/gravel (ft) (min. 1 ft.)                   

11 
Average porosity of amended soil/gravel

                   

12 
Retention volume achieved from on-lot infiltration (ft3) 

Vretention = (Item 7 *Item 8) + (Item 9 * Item 10 * Item 11) 

                  

13 
Runoff volume retention from on-lot infiltration (ft3):             Vretention =Sum of Item 12 for all BMPs 
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Form 4.3-2 cont. Site Design BMPs (DA 1) 

 

14 
Implementation of Street Trees:   Yes       No     

If yes, complete Items 14-18.  If no, proceed to Item 19  

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        

(Use additional forms 

for more BMPs) 

15 
Number of Street Trees

                   

16 
Average canopy cover over impervious area (ft2) 

                  

17 
Runoff volume retention from street trees (ft3)  

Vretention = Item 15 * Item 16 * (0.05/12) assume runoff retention of 

0.05 inches
 

                  

18 
Runoff volume retention from street tree BMPs (ft3):              Vretention = Sum of Item 17 for all BMPs

 

19 
Total Retention Volume from Site Design BMPs:  0  Sum of Items 5, 13 and  18  
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4.3.3  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 C 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 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).  

4.3.3.1 Allowed Variations for Special Site Conditions  

The bioretention system design parameters of this Section may be adjusted for the following special site 

conditions:  

1) Facilities located within 10 feet of structures or other potential geotechnical hazards established by the 

geotechnical expert for the project may incorporate an impervious cutoff wall between the bioretention 

facility and the structure or other geotechnical hazard.  

2) Facilities with documented high concentrations of pollutants in underlying soil or groundwater, facilities 

located where infiltration could contribute to a geotechnical hazard, and facilities located on elevated plazas 

or other structures may incorporate an impervious liner and may locate the underdrain discharge at the 

bottom of the subsurface drainage/storage layer (this configuration is commonly known as a “flow-through 

planter”).  

3) Facilities located in areas of high groundwater, highly infiltrative soils or where connection of underdrain 

to a surface drain or to a subsurface storm drain are infeasible, may omit the underdrain.  

4) Facilities serving high-risk areas such as fueling stations, truck stops, auto repairs, and heavy industrial 

sites may be required to provide additional treatment to address pollutants of concern unless these high-

risk areas are isolated from storm water runoff or bioretention areas with little chance of spill migration.  

 

.
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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 BMP (ft3):  23,190   Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item19 

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 

DA 1  DMA A 

BMP Type 

Infiltration Basin  

DA   DMA BMP 

Type  

DA 1  DMA  

BMP Type     

(Use additional forms 

for more BMPs) 

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

Appendix C of the TGD for WQMP for minimum requirements for 

assessment methods 

2.5   

3 
Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 4.5   

4 
Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3 0.56   

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

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

for WQMP for BMP design details 

1.33   

7 
Ponding Depth (ft)  dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 1.33   

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 

17,433   

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 

n/a             

10 
Amended soil porosity n/a             

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

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

n/a              

12 
Gravel porosity n/a             

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

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

(Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 

41,161             

15 
Underground Retention Volume (ft3)  Volume determined using 

manufacturer’s specifications and calculations 

n/a             

16 
Total Retention Volume from LID Infiltration BMPs:  41,161   (Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 177%   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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4.3.4 Biotreatment BMP 

Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and 

infiltration. 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 4.3-4 to summarize the potential for volume based and/or flow based biotreatment options to 

biotreat the remaining unmet LID DCV.  Biotreatment computations are included as follows: 

• Use Form 4.3-5 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention 

w/underdrains);  

• Use Form 4.3-6 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed 

wetlands); 

• Use Form 4.3-7 to compute sizing criteria for flow-based biotreatment BMP (e.g. bioswales) 

 

Form 4.3-4 Selection and Evaluation of Biotreatment BMP (DA 1) 

1 
Remaining LID DCV not met by site design , or 

infiltration, BMP for potential biotreatment (ft3):           

Form 4.2-1 Item 7 - Form 4.3-2 Item 19 – Form 4.3-3 Item 16  

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 4.3-5 and 4.3-6 to compute treated volume 

Flow-based biotreatment   

Use Form 4.3-7 to compute treated flow  

 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-

5 Item 15 + Form 4.3-6 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 4.3-5 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         

(Use additional forms 

for more BMPs) 

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 
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Form 4.3-6 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       

(Use additional forms 

 for more BMPs) 

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 4.3-7 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         

(Use additional forms 

for more BMPs) 

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 4.3-8 to demonstrate how on-site LID DCV is met with proposed site design, infiltration, 

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 4.3-8 Conformance Summary and Alternative  

Compliance Volume Estimate (DA 1) 
1 

Total LID DCV for the Project DA-1 (ft3): 23,190   Copy Item 7 in Form 4.2-1 

2 
On-site retention with site design BMP (ft3): 0   Copy Item18 in Form 4.3-2 

3 
On-site retention with LID infiltration BMP (ft3): 41,161    Copy Item 16 in Form 4.3-3 

4 
On-site biotreatment with volume based biotreatment BMP (ft3): 0     Copy Item 3 in Form 4.3-4 

5 
Flow capacity provided by flow based biotreatment BMP (cfs): 0    Copy Item 6 in Form 4.3-4 

6 
LID BMP performance criteria are achieved if answer to any of the following is “Yes”: 

• Full retention of LID DCV with site design  or infiltration 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; therefore biotreatment BMP provides 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 

7 
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 Site Design, retention and infiltration, , and biotreatment BMPs provide less than full LID DCV capture:   

 

Checked yes if Form 4.3-4 Item 7is checked yes, Form 4.3-4 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)% 

 

• Facilities, or a combination of facilities, of a different design than in Section E.12.e.(ii)(f) may be permitted if all of the 

following Phase II Small MS4 General Permit 2013-0001-DWQ 55 February 5, 2013 measures of equivalent 

effectiveness are demonstrated: 

1) Equal or greater amount of runoff infiltrated or evapotranspired;     

2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment;     

3) Equal or greater protection against shock loadings and spills;     

4) Equal or greater accessibility and ease of inspection and maintenance.      
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4.3.6 Hydromodification Control BMP 

Use Form 4.3-9 to compute the remaining runoff volume retention, after Site Design BMPs are 

implemented, needed to address hydromodification, and the increase in time of concentration and decrease 

in peak runoff necessary to meet targets for protection of waterbodies with a potential hydromodification. 

Describe the proposed hydromodification treatment control BMP.   Section 5.6 of the TGD for WQMP 

provides additional details on selection and evaluation of hydromodification control BMP. 

 

 

Form 4.3-9 Hydromodification Control BMPs (DA 1) 
1 

Volume reduction needed for 

hydromodification performance criteria (ft3):  

14,774.3    

(Form 4.2-2 Item 4 * 0.95) – Form 4.2-2 Item 1
 

2 
On-site retention with site design and infiltration, BMP (ft3): 41,161   Sum of 

Form 4.3-8 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 

hydromodification  volume reduction
 

3 
Remaining volume for 

hydromodification volume capture 

(ft3): -26,132.7  Item 1 – Item 2 

4 
Volume capture provided by incorporating additional on-site BMPs (ft3):   

5 
Is Form 4.2-2 Item 11 less than or equal to 5%:   Yes   No  

If yes, hydromodification 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 

BMP   

• 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   

6 
Form 4.2-2 Item 12 less than or equal to 5%:   Yes   No  

If yes, hydromodification 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 retention 

BMPs   
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4.4 Alternative Compliance Plan (if applicable) 
Describe an alternative compliance plan (if applicable) for projects not fully able to infiltrate, 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 Designs — Facilities, or a combination of facilities, of a different design than in Permit Section 

E.12.e.(ii)(f) may be permitted if all of the following measures of equivalent effectiveness are demonstrated:  

1) Equal or greater amount of runoff infiltrated or evapotranspired;  

2) Equal or lower pollutant concentrations in runoff that is discharged after biotreatment;  

3) Equal or greater protection against shock loadings and spills;  

4) Equal or greater accessibility and ease of inspection and maintenance.  

The Project Proponent will need to obtain written approval for an alternative design from the Lahontan 

Regional Water Board Executive Officer (see Section 6 of the TGD for WQMP). 
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Section 5 Inspection and Maintenance Responsibility  
for Post Construction BMP 

 

All BMPs 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 a 

Maintenance Agreement. The Maintenance Agreement 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 

Basin Owner 

Inspect Basin for trash, buildup of sediment and 

weeds.  Clean out weeds and trash, remove 

sediment build up. 

Once yearly prior 

to rainy season 

Storm 

drain 
Owner 

Inspect catch basins, check for illicit dumping or 

spills, Inspect storm drain for trash and 

sediment.  Clean if necessary.  Refresh stenciling 

if needed 

Once yearly prior 

to rainy season 

Parking 

lot 

sweeping 

Owner 

Inspect for spills, oil drips and trash.   Clean any 

spills, oil immediately.  Inspect for accumulation 

of dirt/dust.  Sweep parking as needed.  

Monthly 

Catch 

Basin & 

Inlet Filter 

Owner 

Inspect catchment area for excessive sediment, trash, 

and/ or debris accumulation on surface. Inspect inlet 

for excessive sediment, trash, and/ or debris 

accumulation. Litter leaves and debris should be 

removed from inlet to reduce risk of outlet clogging. 

Change the insert filter as needed.  

Annually, and 

after heavy rain 

                        

                        

Note that at time of Project construction completion, the Maintenance Agreement must 

be completed, signed, notarized and submitted to the County Stormwater Department  
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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 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 



 

David Evans and Associates,  Inc .   
January 16 ,  2023   
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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.

3



Contents
Preface.................................................................................................................... 2
How Soil Surveys Are Made..................................................................................5
Soil Map.................................................................................................................. 8

Soil Map................................................................................................................9
Legend................................................................................................................10
Map Unit Legend................................................................................................ 12
Map Unit Descriptions........................................................................................ 12

San Bernardino County, California, Mojave River Area.................................. 14
107—BRYMAN LOAMY FINE SAND, 5 TO 9 PERCENT SLOPES........... 14
108—BRYMAN LOAMY FINE SAND, 9 TO 15 PERCENT SLOPES......... 15
113—CAJON SAND, 2 TO 9 PERCENT SLOPES..................................... 16
130—HAPLARGIDS-CALCIORTHIDS COMPLEX, 15 TO 50 

PERCENT SLOPES............................................................................. 17
References............................................................................................................20

4



How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

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

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

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

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

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

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

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

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

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

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

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

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

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

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

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

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

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

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

Soil Survey Area: San Bernardino County, California, Mojave 
River Area
Survey Area Data: Version 14, Sep 1, 2022

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

Date(s) aerial images were photographed: Mar 17, 2022—Jun 
12, 2022

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

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

107 BRYMAN LOAMY FINE SAND, 
5 TO 9 PERCENT SLOPES

1.5 11.6%

108 BRYMAN LOAMY FINE SAND, 
9 TO 15 PERCENT SLOPES

2.1 15.8%

113 CAJON SAND, 2 TO 9 
PERCENT SLOPES

9.5 72.3%

130 HAPLARGIDS-CALCIORTHIDS 
COMPLEX, 15 TO 50 
PERCENT SLOPES

0.0 0.3%

Totals for Area of Interest 13.2 100.0%

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.

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

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

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

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

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

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

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
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, California, Mojave River Area

107—BRYMAN LOAMY FINE SAND, 5 TO 9 PERCENT SLOPES

Map Unit Setting
National map unit symbol: hkrc
Elevation: 3,000 to 3,200 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 63 degrees F
Frost-free period: 180 to 280 days
Farmland classification: Prime farmland if irrigated

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

Description of Bryman

Setting
Landform: Fan remnants
Landform position (two-dimensional): Backslope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite sources

Typical profile
H1 - 0 to 9 inches: loamy fine sand
H2 - 9 to 39 inches: sandy clay loam
H3 - 39 to 60 inches: loamy sand

Properties and qualities
Slope: 5 to 9 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.9 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: R030XF012CA - Sandy
Hydric soil rating: No

Minor Components

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

Custom Soil Resource Report
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Helendale
Percent of map unit: 5 percent
Hydric soil rating: No

Bryman, sloping
Percent of map unit: 5 percent
Hydric soil rating: No

108—BRYMAN LOAMY FINE SAND, 9 TO 15 PERCENT SLOPES

Map Unit Setting
National map unit symbol: hkrd
Elevation: 3,000 to 3,200 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 63 degrees F
Frost-free period: 180 to 280 days
Farmland classification: Not prime farmland

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

Description of Bryman

Setting
Landform: Fan remnants
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite sources

Typical profile
H1 - 0 to 9 inches: loamy fine sand
H2 - 9 to 39 inches: sandy clay loam
H3 - 39 to 60 inches: loamy sand

Properties and qualities
Slope: 9 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 

to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water supply, 0 to 60 inches: Moderate (about 6.9 inches)
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7e
Hydrologic Soil Group: C
Ecological site: R030XF012CA - Sandy
Hydric soil rating: No

Minor Components

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

Bryman, steep
Percent of map unit: 3 percent

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

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

Bryman, gravelly surface
Percent of map unit: 3 percent
Hydric soil rating: No

113—CAJON SAND, 2 TO 9 PERCENT SLOPES

Map Unit Setting
National map unit symbol: hkrk
Elevation: 1,800 to 3,500 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 68 degrees F
Frost-free period: 180 to 290 days
Farmland classification: Farmland of statewide importance

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

Description of Cajon

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

Typical profile
A - 0 to 6 inches: sand
C1 - 6 to 25 inches: sand
C2 - 25 to 60 inches: gravelly sand

Properties and qualities
Slope: 0 to 4 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: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Available water supply, 0 to 60 inches: Very low (about 3.0 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Ecological site: R030XF012CA - Sandy
Hydric soil rating: No

Minor Components

Helendale
Percent of map unit: 5 percent
Landform: Alluvial fans
Hydric soil rating: No

Kimberlina
Percent of map unit: 5 percent
Landform: Alluvial fans
Hydric soil rating: No

Cajon, gravelly surface
Percent of map unit: 5 percent
Landform: Alluvial fans

130—HAPLARGIDS-CALCIORTHIDS COMPLEX, 15 TO 50 PERCENT 
SLOPES

Map Unit Setting
National map unit symbol: hks3
Elevation: 2,600 to 4,100 feet
Mean annual precipitation: 3 to 6 inches
Mean annual air temperature: 59 to 63 degrees F
Frost-free period: 180 to 280 days
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Farmland classification: Not prime farmland

Map Unit Composition
Haplargids and similar soils: 50 percent
Minor components: 50 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Haplargids

Setting
Landform: Fan remnants
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Alluvium derived from granite sources

Typical profile
H1 - 0 to 60 inches: variable

Properties and qualities
Slope: 15 to 50 percent
Depth to restrictive feature: More than 80 inches
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Very low (about 0.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydric soil rating: No

Minor Components

Calciorthids
Percent of map unit: 25 percent
Landform: Hills
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: No

Unnamed soils
Percent of map unit: 10 percent
Hydric soil rating: No

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

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

Bryman
Percent of map unit: 3 percent
Hydric soil rating: No
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Mohave varient, s
Percent of map unit: 2 percent
Hydric soil rating: No
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BRE Space Paxbello LLC 
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Jurupa Valley, California 91752 

Attention:  Taline Agopian 
Senior Project Manager, Development 

Subject: Report of Geotechnical Investigation 
Proposed Trailer Lot Expansion 
17486 Nisqualli Road 
Victorville, California 
GPI Project No. 3149.I 

Dear Taline: 

Transmitted herewith is our report of geotechnical investigation for the subject project. 
The report presents the results of our evaluation of the subsurface conditions at the site 
and recommendations for design and construction. 

We appreciate the opportunity of offering our services on this project and look forward to 
seeing the project through its successful completion.  Please contact us if you have 
questions regarding our report or need further assistance. 

Very truly yours, 
Geotechnical Professionals Inc. 

Patrick McGervey, P.E. Paul R. Schade, G.E. 
Project Engineer  Principal 

Distribution: Addressee (PDF) 
Tom Cruikshank, Link Logistics 
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1.0 INTRODUCTION 

 
1.1 GENERAL 
 
This report presents the results of a geotechnical investigation performed by 
Geotechnical Professionals Inc. (GPI) for the proposed trailer lot expansion at the subject site 
in Victorville, California. The site location is shown on the Site Location Map, Figure 1. 
 
1.2 PROJECT DESCRIPTION 
 
The proposed project will consist of a new paved trailer parking lot and drives across the 
approximately 8.3-acre site. There will also be a new guard shack building located at the 
southwest corner of the new parking lot. Floor slabs for the guard shack will be supported on-
grade. The project will also include storm water infiltration systems, and landscaping on the 
remainder of the site.  
 
Proposed finished elevations were not available at the time of preparing this report, however 
grades are anticipated to be predominately within 2 to 4 feet of existing grades. The finished 
grades for the proposed guard shack are anticipated to be within 2 to 4 feet of existing grades. 
Based on similar past projects, we assume that maximum wall loads will be on the order of 2 
kips per lineal foot (dead plus live loads).  
 
Our recommendations are based upon the above structural and finish grade information. We 
should be notified if the actual loads and/or grades differ or change during the project design to 
either confirm or modify our recommendations. Also, when the project grading and foundation 
plans become available, we should be provided with copies for review and comment. 
 
1.3 PURPOSE OF INVESTIGATION 
 
The primary purpose of this investigation and report is to provide an evaluation of the existing 
geotechnical conditions at the site as they relate to the design and construction of the proposed 
development. More specifically, this investigation was aimed at providing geotechnical 
recommendations for earthwork, and design of foundations and pavements. 
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2.0 SCOPE OF WORK 

 
Our scope of work included subsurface exploration, field infiltration testing, laboratory testing, 
engineering analysis and the preparation of this report.  
 
Our subsurface exploration consisted of six hollow stem auger borings and two infiltration test 
wells. The borings were performed to depths of approximately 4 to 26 feet below existing grade 
and the percolation wells were installed at depths of 10 to 12 feet below existing grades. Boring 
B-6 was refused on concrete prior to reaching its desired depth of 5 feet. A description of field 
procedures and logs of the borings are presented in the attached Appendix A. The procedures 
and results of the infiltration tests are discussed in this report. The approximate locations of the 
subsurface explorations are shown on the Site Plan, Figure 2. 
 
Laboratory testing was performed on selected representative samples as an aid in soil 
classification and to evaluate the engineering properties of the soils. The geotechnical 
laboratory testing program included determinations of moisture content and dry density, grain 
size analyses, R-value and maximum density. R-value testing was performed by Geo-Logic 
under subcontract to GPI. Their test results are presented Appendix B. Corrosivity testing was 
performed as part of a previous investigation of the adjacent site by others (CHJ, 2016). The 
results of their testing have been incorporated in this report.  
 
Engineering evaluations were performed to provide earthwork criteria, foundation design 
parameters, and assessments of seismic hazards. The results of our evaluations are presented 
in the remainder of the report.  
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3.0 SITE CONDITIONS 

 
3.1  SURFACE CONDITIONS 
 
The site is bound to the north, west, and east by three different industrial/distribution buildings 
with associated surface trailer parking, and west of local rail spurs adjacent to a drainage 
channel and rail tracks. The site is predominately vacant with pockets of brush. Stockpiles of 
soil on the order of 5 feet high are in the southeast corner of the site that are likely associated 
with the previous cogeneration facility that (based on historical images) appears to have been 
deconstructed in 2015.  
 
In general, the site slopes gently downward from south to north with a change in ground 
surface elevation from about Elevation +2902 feet to +2894 feet across the site. 
 
3.2  SUBSURFACE SOIL CONDITIONS 
 
Our field investigation disclosed a subsurface profile consisting of fill soils overlying natural 
soils. Detailed descriptions of the conditions encountered are shown on the Log of Borings in 
Appendix A.  
 
We encountered undocumented fills to approximately 2 to 5 feet below existing grade in the 
explorations. The fill materials encountered consisted of medium dense, dry to slightly moist 
silty sands and sands with varying amount of gravel. The deeper fill soils were predominately 
associated with the existing unpaved entrance drive along the southern property line at the site. 
Limited areas may have deeper undocumented fill soils in the vicinity of the previous 
cogeneration plant (near boring B-6) in the southeastern corner of the site.  
 
The natural soils consist predominately of silty sand with varying amounts of gravel and 
possible cobbles to a depth of approximately 13 to 15 feet where we encountered layered 
clayey sands, silty sands, and gravelly sands. In general, the native soils were dense to very 
dense and very stiff to hard. The natural soils have moderate to high strength and low 
compressibility characteristics.  
 
Groundwater was not encountered in our explorations drilled to a maximum depth of 26 feet 
below ground surface. Published data by the California Department of Water Resources 
indicates groundwater is deeper than 100 feet below the ground surface.  
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

 
4.1 OVERVIEW 
 
Based on the results of our investigation, it is our opinion that from a geotechnical viewpoint it is 
feasible to develop the site as proposed, provided the geotechnical constraints discussed 
below are mitigated. The most significant geotechnical issues that will affect the design and 
construction of the proposed building are as follows: 
 

• Undocumented fills were reported to depths of up to 2 to 5 feet below existing 
grade in the vicinity of the proposed guard shack building. The fill soils are not 
considered to be suitable for direct support of foundations or floor slabs without 
remedial earthwork. For the proposed guard shack, we recommend removal and 
recompaction of the fill and a portion of the upper low-density natural soils to 
provide uniform support for the planned foundations and floor slab. 

 
• Current moisture contents of the upper soils are generally well below the 

optimum moisture content so that moisture conditioning (wetting) will be 
required.  

 
• The upper on-site soils are predominantly dry to slightly moist, medium dense 

silty sands and sands with silt. As such, the soils are considered to be 
susceptible to caving in open cuts and excavations. Care should be taken to 
maintain support of the soils and structures left in-place adjacent to planned 
excavations.  

 
Our recommendations related to the geotechnical aspects of the development of the site are 
presented in the subsequent sections of this report. 
 
4.2 SEISMIC DESIGN 
 
4.2.1 General 
 
The site is in a seismically active area of Southern California and is likely to be subjected to 
strong ground shaking due to earthquakes on nearby faults. 
 
We assume the seismic design of the proposed development will be in accordance with the 
2022 California Building Code (CBC) criteria. Based on the results of our investigation, a 
Site Class D may be used for the seismic design of the proposed building.  
 
4.2.2 Strong Ground Motion Potential 
 
Based on published information (geohazards.usgs.gov), the most significant fault in the 
proximity of the site is the San Andreas (San Bernardino N.), which is located about 18 miles 
from the site.  
 
During the life of the project, the site will likely be subject to strong ground motions due to 
earthquakes on nearby faults. Based on the USGS website (earthquake.usgs.gov), we 
computed that the site could be subjected to a peak ground acceleration (PGAM) of 0.55g for a 



BRE Space Paxbello LLC January 4, 2023 
Proposed Trailer Lot Expansion, Victorville, California GPI Project No. 3149.I 
 

3149-I-02R.doc (1/23) 

mean magnitude 7.0 earthquake. This acceleration has been computed using the mapped 
Maximum Considered Geometric Mean peak ground acceleration from the ASCE 7-16 (for 
2022 CBC) and a site coefficient (FPGA) based on Site Class. The predominant earthquake 
magnitude was determined using a 2-percent probability of exceedance in a 50-year period, or 
an average return period of 2,475 years. The structural design will need to incorporate 
measures to mitigate the effects of strong ground motion. 
 
The corresponding seismic design parameters from the CBC are as follows: 
 
2022 CBC: 
 
SS = 1.20g   SMS = Fa * SS = 1.22g  SDS = 2/3 * SMS = 0.82g 
S1 = 0.46g   SM1 = FV * S1 = 0.85g  SD1 = 2/3 * SM1 = 0.56g  
 
The above seismic code values should be confirmed by the Project Structural Engineer using 
the value above and the pertinent internet website and tables from the building code. The 
Project Structural Engineer should also evaluate the period of the proposed structure with 
respect to the TS value above when reviewing whether a site-specific response analysis will be 
requested.  
 
4.2.3 Potential for Ground Rupture 
 
There are no known active faults crossing or projecting through the site. The site is not located 
in an Alquist-Priolo Earthquake Fault Zone. Therefore, ground rupture at this site due to faulting 
is considered unlikely. 
 
4.2.4 Liquefaction and Seismic Settlement 
 
The site is not located within a zone identified as having a potential for liquefaction by the State, 
as the quadrangle has not yet been assessed. Additionally, the site is not located in a zone 
identified as having a potential for liquefaction by the County. Due to the deep historic 
groundwater levels, we do not anticipate liquefaction induced settlement to negatively impact 
the site.  
 
Seismic ground subsidence, not related to liquefaction, occurs when loose, granular soils 
above the groundwater are densified during strong earthquake shaking. Based on our 
analyses, we estimate a potential dry seismic settlement of less than ¼-inch. The differential 
seismic settlement is estimated to be less than ¼-inch across a span of 60 feet. 
 
4.3 EARTHWORK 
 
The earthwork for the planned improvements is anticipated to consist of clearing and 
excavation of undocumented fill and upper natural soils, subgrade preparation, and the 
placement and compaction of fill.  
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4.3.1 Clearing  
 
Prior to grading, performing excavations or constructing the proposed improvements, the areas 
to be developed should be stripped of vegetation and cleared of debris. Buried obstructions, 
such as abandoned utilities, and tree roots should be removed from areas to be developed. 
Deleterious material generated during the clearing operation should be removed from the site. 
Existing vegetation should not be mixed into the soils.  
 
Although not encountered in our explorations, if cesspools or septic systems are encountered, 
they should be removed in their entirety. The resulting excavation should be backfilled with 
properly compacted fill soils. As an alternative, cesspools can be backfilled with lean sand-
cement slurry. At the conclusion of the clearing operations, a representative of GPI should 
observe and accept the site prior to further grading. 
 
4.3.2 Excavations 
 
Excavations at this site will include removals of undocumented fill and disturbed and low-
density natural soils, footing excavations, and trenching for proposed utility lines. 
 
Building Pad, Pavements and Minor Structures  
 
To provide uniform support for the planned building, prior to placement of fills or construction of 
the building, the existing fill and a portion of the upper natural soils within the proposed building 
pad should be removed and replaced as properly compacted fill. For planning purposes, 
removals for the building pad should extend to a depth of 3 feet below existing grades and at 
least 2 feet below the base of foundations, whichever is deeper.  
 
Removals below minor structures, such as free-standing walls and trash enclosures, should 
extend to a depth of 2 feet below existing grade or 1 foot below the base of the foundation, 
whichever is deeper. For pavement and flatwork subgrade, removals should extend at least 1 
foot below existing grades or the proposed subgrade, whichever is deeper.  
 
The actual depths of removals should be determined in the field during grading by GPI. The 
soils exposed at the base of the overexcavation should be processed in place as described in 
the “Subgrade Preparation” section of this report. 
 
Excavation of the soils at the site should be readily achieved using conventional methods. The 
contractor should determine the best method for removal based on the subsurface conditions 
outlined herein.  
 
Lateral Limits  
 
The Project Surveyor should accurately stake the corners of the areas to be overexcavated in 
the field. Where space is available, the base of the excavations should extend laterally at least 
5 feet beyond the building lines or edge of foundations, or a minimum distance equal to the 
depth of overexcavation/compaction below finish grade (i.e., a 1:1 projection below the top 
outside edge of footings), whichever is greater. Building lines include the footprint of the 
building and other foundation supported improvements, such as canopies and attached site 
walls.  
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Existing Utilities 
 
Where not removed by the aforementioned excavations, existing utility trench backfill should be 
removed and replaced as properly compacted fill within the building pad. The limits of removal 
should be confirmed in the field. We recommend known utilities be shown on the grading plan.  
 
Caving Potential and Cuts 
 
The sandy soils at the site are expected to have a moderate to severe caving potential when 
exposed in open cuts. We recommend the following maximum slope inclinations for temporary 
excavations:  

Excavation Height (ft) Slope (h:v) 
<3 Vertical 
<8 ¾:1 
<15 1:1 

 
If cuts greater than 15 feet are planned, we should be contacted to provide further 
recommendations. The allowable slope inclinations are measured from the toe to the top of the 
cut. Even at these inclinations, some raveling should be anticipated. The exposed slope face 
should be kept moist (but not saturated) during construction to reduce local sloughing. 
Surcharge loads should not be permitted within a horizontal distance equal to the height of cut 
from the top of the excavation or 5 feet from the top of the slopes, whichever is greater, unless 
the cut is properly shored. Excavations that extend below an imaginary plane inclined at 45 
degrees below the edge of adjacent existing site facilities should be properly shored to maintain 
support of adjacent elements. Excavations and shoring systems should meet the minimum 
requirements given in the State of California Occupational Safety and Health Standards. 
 
Slot Cuts 
 
Deeper removals along property lines or adjacent to existing improvements will require shoring 
or slot cuts. Recommendations for shoring are provided in the “Retaining Structures” section of 
the report. Removals that will undermine existing adjacent pavements or hardscape may utilize 
“ABC” slot cuts to depths not greater than 8 feet. Unsurcharged slot cuts up to 8 feet in height 
should not be wider than 6. Unsurcharged slot cuts up to 6 feet in height should not be wider 
than 8 feet. The slot cuts should be backfilled to finished grade prior to excavation of the 
adjacent four slots (two on each side of the excavated slot). We can provide slot widths for 
other slot heights if required. A test slot should be performed prior to production slots to confirm 
the stability of the planned cuts.  
 
4.3.3 Subgrade Preparation 
 
After the recommended cuts and removals are performed and prior to placing fills or 
construction of the proposed improvements, the subgrade soils should be scarified to a depth 
of 12 inches, moisture conditioned, and compacted to at least 90 percent of the maximum dry 
density, determined in accordance with ASTM D1557. Moisture conditioning (wetting) of the on-
site soils anticipated. 
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4.3.4 Material for Fill 
 
The upper on-site soils are, in general, suitable for use as compacted fill with some moisture 
conditioning being required. Although not encountered in our explorations, expansive clayey 
soils (E.I. greater than 50) were encountered in prior nearby investigations at the site and 
should not be used as fill within the upper 2 feet below the proposed building pad, or within the 
upper 1 foot below concrete flatwork subgrade.  
 
Imported fill material should be predominately granular (contain no more than 40 percent fines - 
portion passing No. 200 sieve) and non-expansive (E.I. of 20 or less). GPI should be provided 
with a sample (at least 50 pounds) and notified of the location of soils proposed for import at 
least 72 hours prior to importing. Each proposed import source should be sampled, tested and 
accepted for use prior to delivery of the soils to the site. Soils imported prior to acceptance by 
GPI may be rejected if not suitable. 
 
Both imported and existing on-site soils to be used as fill should be free of debris and pieces 
larger than 8 inches in greatest dimension (3 inches if placed within the depth of the planned 
footings). If on-site concrete is crushed to be re-used in compacted fill, we recommend the 
material be crushed to 3-inch minus in size and blended with the on-site soils prior to use. 
 
In backfill areas where mechanical compaction of soil backfill is impractical due to space 
constraints, sand-cement slurry may be substituted for compacted backfill. The slurry should 
contain two sacks of cement per cubic yard and have a maximum slump of 5 inches.  
 
If open-graded rock is used as backfill, the material should be placed in lifts and mechanically 
densified. Open-graded rock should be separated from the on-site soils by a suitable filter fabric 
(Mirafi 140N or equivalent). 
 
4.3.5 Placement and Compaction of Fills 
 
Fill soils should be placed in horizontal lifts, moisture-conditioned, and mechanically compacted 
to densities equal to at least 90 percent of the maximum dry density, determined in accordance 
with ASTM D1557. Fills within one foot of the subgrade pavement areasggregate base material 
should be compacted to a relative compaction of at least 95 percent. The optimum lift thickness 
will depend on the compaction equipment used and can best be determined in the field. 
 
The following uncompacted lift thickness can be used as preliminary guidelines. 
 
 Plate compactors        4-6 inches 

Small vibratory or static rollers (5-ton±) or track equipment  6-9 inches 
 Scrapers, Heavy loaders, and large vibratory rollers   9-12 inches 
   
The maximum lift thickness should not be greater than 12 inches and each lift should be 
thoroughly compacted and accepted prior to subsequent lifts. 
 



BRE Space Paxbello LLC January 4, 2023 
Proposed Trailer Lot Expansion, Victorville, California GPI Project No. 3149.I 
 

3149-I-02R.doc (1/23) 

In general, on-site soils should be placed at moisture contents of 1 to 3 percent over the 
optimum moisture content. Current moisture contents of the upper soils are predominately 
slightly below optimum moisture content. Some moisture conditioning (wetting) will be required. 
Compacted fills should not be allowed to dry out prior to covering. If the fills are allowed to dry 
out prior to covering, additional moisture conditioning and processing will be required. A 
representative of GPI should observe and test the finished subgrade within 24 hours of 
concrete placement for floor slabs and hardscape. 
 
4.3.6 Shrinkage and Subsidence 
 
Shrinkage is the loss of soil volume caused by compaction of fills to a higher density than 
before grading. Subsidence is the settlement of in-place subgrade soils caused by loads 
generated by large earthmoving equipment. For earthwork volume estimating purposes, an 
average shrinkage value of 2 to 7 percent may be assumed for the surficial soils. Subsidence is 
expected to be less than 0.1 feet. These values are estimates only and exclude losses due to 
removal of vegetation or debris. Actual shrinkage and subsidence will depend on the types of 
earthmoving equipment used and should be determined during grading. 
 
4.3.7 Trench/Wall Backfill 
 
Utility trench backfill consisting of the on-site materials or imported soil, or wall backfill 
consisting of granular material should be mechanically compacted in lifts. Lift thickness should 
not exceed those values given in the "Placement and Compaction of Fills" section of this report. 
Moisture conditioning (wetting) of the on-site soils will be required prior to re-use as backfill. 
Jetting or flooding of backfill materials should not be permitted. A representative of GPI should 
observe and test trench and wall backfill as they are placed. 
 
4.4 FOUNDATIONS 
 
4.4.1 Foundation Type 
 
As discussed previously, the proposed structures can be supported on conventional spread 
footings founded in the properly compacted fill.  
 
4.4.2 Allowable Bearing Pressures 
 
Based on the shear strength and elastic settlement characteristics of the natural and 
recompacted on-site soils, a static allowable net bearing pressure of up to 2,500 pounds per 
square foot (psf) may be used for both continuous footings and isolated column footings for the 
proposed building. These bearing pressures are for dead-plus-live-loads, and may be 
increased one-third for short-term, transient, wind and seismic loading. The actual bearing 
pressure used may be less than the value presented above and can be based on economics 
and structural loads to determine the minimum width for footings as discussed below. The 
maximum edge pressures induced by eccentric loading or overturning moments should not be 
allowed to exceed these recommended values. 
 
For minor structures, such as site walls and trash enclosures, we recommend a maximum 
allowable bearing capacity of 1,500 pounds per square foot be used with minimum footing 
widths and depths of 18 inches.  
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4.4.3 Minimum Footing Width and Embedment 
 
The following minimum footing widths and embedments are recommended for the 
corresponding allowable bearing pressure. 
 

STATIC BEARING 
PRESSURE 

(psf) 

MINIMUM FOOTING 
WIDTH 

(inches) 

MINIMUM FOOTING* 
EMBEDMENT 

(inches) 
2,500 24 24 
2,000 24 18 
1,500 18 18 

* Refers to minimum depth below lowest adjacent grade at the time of foundation construction. 
 
A minimum footing depth of 18 inches should be used even if the actual bearing pressure is 
less than 1,500 psf. 
 
4.4.4 Estimated Settlements 
 
Total static settlement of continuous wall footings (up to 2 kips per lineal foot) is expected to be 
on the order of ½ to ¾-inch. Differential static settlement between similarly loaded column 
footings or along a 60-foot span of a continuous footing is expected to be on the order of ½-
inch or less. The majority of the settlement will occur immediately upon load application.  
 
The potential for seismic settlement was addressed in a previous section of this report and 
should be referred to in evaluating the potential total settlements.  
 
The above estimates are based on the assumption that the recommended earthwork will be 
performed and that the footings will be sized in accordance with our recommendations. 
 
4.4.5 Lateral Load Resistance 
 
Soil resistance to lateral loads will be provided by a combination of frictional resistance 
between the bottom of footings and underlying soils and by passive soil pressures acting 
against the embedded sides of the footings. For frictional resistance, a coefficient of friction of 
0.35 may be used for design. In addition, an allowable lateral bearing pressure equal to an 
equivalent fluid weight of 300 pounds per cubic foot may be used, provided the footings are 
poured tight against compacted fill. These values may be used in combination without 
reduction. 
 
4.4.6 Foundation Inspection 
 
Prior to placement of concrete and reinforcing steel, a representative of GPI should observe 
and approve foundation excavations. 
 
4.5 BUILDING FLOOR SLABS 
 
Slab-on-grade floors should be supported on granular, non-expansive (EI < 20), compacted 
soils as discussed in the "Placement and Compaction of Fills" section. There is not a 
geotechnical requirement for slab reinforcing based on the non-expansive characteristics of the 
on-site soils. 
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A vapor/moisture retarder should be placed under slabs that are to be covered with moisture-
sensitive floor coverings (parquet, vinyl tile, etc.) or will be storing moisture sensitive supplies. 
Currently, common practice is to use a 15-mil polyolefin product such as Stego Wrap for this 
purpose. The need for a sand layer with the vapor barrier is not a geotechnical issue and is a 
decision for the Project Architect.  
 
It should be noted that the material used as a vapor retarder is only one of several factors 
affecting the prevention of moisture accumulation under floor coverings. Other factors include 
maintaining a low water to cement ratio for the concrete used for the floor slab, effective sealing 
of joints and edges (particularly pipe penetrations), and excess moisture in the concrete. The 
manufacturer of the floor coverings should be consulted for establishing acceptable criteria for 
the condition of floor surface prior to placing moisture-sensitive floor coverings. 
 
4.6 RETAINING STRUCTURES 
 
Based on information available to us at this time, retaining walls are not planned at the site, 
however we have included the following recommendations for walls or shoring less than 6 feet 
in height. We recommend that walls be backfilled with granular soils (less than 40 percent 
passing the No. 200 sieve), which are readily available on site. 
 
Active earth pressures can be used for designing cantilevered walls or shoring that can yield 
laterally at least ½-percent of the wall height under the imposed loads. For level, drained 
backfill, derived from granular, non-expansive soils, a lateral pressure of an equivalent fluid 
weighing of 35 pounds per cubic foot may be used. This value can also be used for design of 
temporary cantilevered shoring.  
 
At-rest pressures should be used for restrained walls that remain rigid enough to be essentially 
non-yielding. For select, non-expansive, level, drained backfill, a lateral pressure of an 
equivalent fluid weighing 60 pounds per cubic foot can be used.  
 
The recommended pressures are based on the assumption that the supported earth will be fully 
drained, preventing the build-up of hydrostatic pressures. For traditional backfilled retaining 
walls, a drain consisting of perforated pipe and 1 cubic foot of gravel per lineal foot, wrapped in 
filter fabric should be used. The fabric (non-woven filter fabric, Mirafi 140N or equivalent) 
should be lapped at the top.  
 
Walls subject to surcharge loads should be designed for an additional uniform lateral pressure 
equal to one-third and one-half the anticipated surcharge pressure for unrestrained and 
restrained walls, respectively. 
 
The Structural Engineer should specify the use of select, granular wall backfill on the plans. 
Wall footings should be designed as discussed in the “Foundations” section. 
 
4.7 PAVEMENTS 
 
A test on the near-surface soils resulted in an R-value of 56. To account for variability of the on-
site soils, an R-value of 40 was used for the preliminary design. Based on the subgrade soils 
anticipated, we recommend the following pavement sections for the various levels of traffic 
(traffic indices) anticipated: 
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ASPHALT CONCRETE PAVEMENT 

 
PAVEMENT AREA 

 
TRAFFIC INDEX 

SECTION THICKNESS (inches) 
ASPHALT 

CONCRETE 
AGGREGATE 

BASE COURSE 
Auto Parking/Drives 4/5 3 4 

 
PORTLAND CEMENT CONCRETE PAVEMENT 

 
PAVEMENT AREA 

 
TRAFFIC 

INDEX 

SECTION THICKNESS (inches) 
f’c = 3,500 psi 

PCC 
f’c = 4,000 psi 

PCC 
Auto Parking/Drives 4/5 5.5 5.0 

 
Truck Areas 

6 6.0 5.5 
7 6.5 6.0 
8 6.5 6.5 

 
The Project Civil Engineer should select the appropriate traffic index for the pavement based on 
the anticipated traffic usage. For design purposes, the following traffic indices correspond to the 
following number of heavy (five axle) truck trips per day for a 20-year design life: 
 

Traffic Index Heavy Truck Trips/Day 
4 0 
5 1 
6 3 
7 11 
8 35 

 
The concrete used for paving should have a compressive strength at least equivalent to the 
design compressive strength at the time pavement is subjected to traffic. We do not 
recommend using concrete with a compressive strength of less than 3,500 psi. Based on the 
soils encountered in our explorations, reinforcing of the concrete pavements is not required 
from a geotechnical standpoint. Joint patterns and details should be determined by the Project 
Civil Engineer. Aggregate base is not considered to be required beneath portland cement 
concrete. 
 
The pavement subgrade and aggregate base course should be compacted to at least 95 
percent of the maximum dry density (ASTM D1557). Aggregate base should conform to the 
requirements of Section 26 of the California Department of Transportation Standard 
Specifications for Class II Aggregate Base (three-quarter inch maximum) or Section 200-2 of 
the Standard Specifications for Public Works Construction (Green Book) for untreated base 
materials (except Processed Miscellaneous Base). 
  
The above recommendations assume that the base course and compacted subgrade will be 
properly drained. The design of paved areas should incorporate measures to prevent moisture 
build-up within the base course, which can otherwise lead to premature pavement failure. For 
example, curbing adjacent to landscaped areas should be deep enough to act as a barrier to 
infiltration of irrigation water into the adjacent base course. 
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4.8 CORROSION 
 
Laboratory testing performed by others (CHJ, 2016) for the adjacent site development indicates 
that the near surface soils exhibit a soluble sulfate content of 241 mg/kg. For the 2022 CBC, 
foundation concrete should conform to the requirements outlined in ACI 318, Section 4.3 for 
Category S0 levels of soluble sulfate exposure from the on-site soils. Chloride levels in the on-
site soils are found to be 246 mg/kg. For concrete exposed to soil moisture, such as footings 
and floor slabs, we recommend a chloride Category C1. 
 
Resistivity testing indicates that they are severely corrosive to buried ferrous metals. Soil 
corrosion with regards to foundation concrete was addressed in a prior section of this report. 
GPI does not practice corrosion protection engineering. If corrosion protection 
recommendations are required, a corrosion engineer such as HDR should be consulted to 
provide recommendations to protect these elements from corrosion. 
 
4.9 DRAINAGE 
 
Positive surface gradients should be provided adjacent to structures so as to direct surface 
water run-off and roof drainage away from foundations and slabs toward suitable discharge 
facilities. Long-term ponding of surface water should not be allowed on pavements or adjacent 
to buildings.  
 
 
4.10 INFILTRATION TESTING 
 
Test wells P-1 and P-2 were installed in boreholes drilled using truck-mounted hollow-stem 
auger drill equipment at preliminary infiltration basin locations provided by the Project Civil 
Engineer. The locations of the test wells are shown on Figure 2. The wells consisted of 2-inch 
diameter PVC casing installed in an 8-inch diameter borehole. The casing was perforated in the 
lower 2 feet of the wells. Packing material around the slotted sections of the well casing 
consisted of #3 sand. The test wells were constructed to depths of approximately 10 to 12 feet 
below existing grade in order to test the soils near the bottom of the proposed infiltration basin 
being considered at the time our field work was conducted. The infiltration testing was 
performed in general accordance with the San Bernardino County guidelines for borehole 
infiltration tests.  
 
The measured infiltration rates were calculated using the drop in water level over the test 
increment time. The final measured rates for each well, corrected as indicated above, are 
presented in the following table and should be used with an appropriate factor of safety.  
 

Infiltration Test Results Summary 
 

TEST WELL 
APPROXIMATE DEPTH 

OF TEST WELL 
(feet) 

CORRECTED 
INFILTRATION RATE 

(in./hr.) 
P-1 10 3.0 

P-2 12 1.9 
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The Civil Engineer should evaluate the feasibility of surface infiltration using the rates provided 
above. Additional factors of safety in computing the design infiltration rate of the proposed 
infiltration BMP should be determined by the project Civil Engineer.  
 
It should also be noted that the infiltration rates are for clean, clear water and do not include 
effects of sediment, fines, dissolved solids or other debris, as these materials will significantly 
reduce the infiltration rates of the subsurface soils. Prior to infiltration, water should be cleaned 
of sediment or other deleterious materials to help reduce the potential for clogging and reduced 
percolation rates. Should fines or suspended solids be permitted to enter the basin, reduced 
infiltration rates will result.  
 
4.11 GEOTECHNICAL OBSERVATION AND TESTING 
 
We recommend that a representative of GPI observe earthwork during construction to confirm 
that the recommendations provided in our report are applicable during construction. The 
earthwork activities include grading, compaction of fills, subgrade preparation, pavement 
construction and foundation excavations. Sufficient in-place field density tests should be 
performed during fill placement and in-place compaction to evaluate the overall compaction of 
the soils. Soils that do not meet minimum compaction requirements should be reworked and 
tested prior to placement of additional fill. If conditions are different than expected, we should 
be afforded the opportunity to provide an alternate recommendation based on the actual 
conditions encountered. 
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5.0 LIMITATIONS 

This report, exploration logs, and other materials resulting from GPI's efforts were prepared 
exclusively for BRE Space Paxbello LLC. and their consultants in designing the proposed 
development. The report is not intended to be suitable for reuse on extensions or modifications 
of the project or for use on projects other than the currently proposed development, as it may 
not contain sufficient or appropriate information for such uses. If this report or portions of this 
report are provided to contractors or included in specifications, it should be understood that 
they are provided for information only. This report cannot be utilized by another entity without 
the express written permission of GPI. 

Soil deposits may vary in type, strength, and many other important properties between points of 
exploration due to non-uniformity of the geologic formations or to man-made cut and fill 
operations. While we cannot evaluate the consistency of the properties of materials in areas not 
explored, the conclusions drawn in this report are based on the assumption that the data 
obtained in the field and laboratory are reasonably representative of field conditions and are 
conducive to interpolation and extrapolation. 

Furthermore, our recommendations were developed with the assumption that a proper level of 
field observation and construction review will be provided by GPI during grading, excavation, 
and foundation construction. If field conditions during construction appear to be different than is 
indicated in this report, we should be notified immediately so that we may assess the impact of 
such conditions on our recommendations. If others perform the construction phase services, 
they must accept full responsibility for all geotechnical aspects of the project, including this 
report.  

Our investigation and evaluations were performed using generally accepted engineering 
approaches and principles available at this time and the degree of care and skill ordinarily 
exercised under similar circumstances by reputable geotechnical engineers practicing in this 
area. No other representation, either express or implied, is included or intended in our report. 

Respectfully submitted, 
Geotechnical Professionals Inc. 

Patrick I.F. McGervey, P.E.  Paul R. Schade, G.E. 
Project Engineer (patrickm@gpi-ca.com) Principal (pauls@gpi-ca.com) 

mailto:patrickm@gpi-ca.com
mailto:pauls@gpi-ca.com
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