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Section 1 Discretionary Permit(s) 

Form 1-1 Project Information 

Project Name  The Commons at California 

Project Owner Contact Name: John Heimann 

Mailing 
Address:  

1031 Rosecrans Avenue, Suite 207
Fullerton, CA 92833

E-mail 
Address: 

cravaliya@gmail.com, 
heimanndevgrp@outlook.com 

Telephone:  
(909) 562-6388
(909) 260-2100 

Permit/Application Number(s): Tract/Parcel Map Number(s): TPM 20854 

Additional Information/ 
Comments: 

Description of Project: 

Tentative Parcel Map 20854 (The Project) proposes the development of approximately 5.08 
acres of vacant land located northwest of Redlands Blvd. and California St. in the City of 
Redlands, San Bernardino County into three (3) commercial parcels. The Project proposes a 
four-story hotel, a drive-thru carwash, a drive-thru coffee shop and dedicated parking for 
each. The project fronts a railroad right of way to the north, a drainage channel to the south, 
and commercial/retail to the east. 

The existing topography for the property gently slopes from the northeast to the southwest 
towards the drainage channel at approximately 0.5 to 2% over natural cover. 

The Project proposes an infiltration basin that will provide stormwater treatment and 
detention capacity for peak developed runoff mitigation. Where feasible, open space 
landscaped areas shall be used as BMP infiltration trenches for their respective tributaries. 
The increased runoff from the Project will be detained on site and released via a calibrated 
basin outlet structure (see outlet detail on the PWQMP Site Plan) connected to the adjacent 
drainage channel with the required DCV being retained and infiltration onsite. 

Provide summary of Conceptual 
WQMP conditions (if previously 
submitted and approved). Attach 
complete copy. 
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Section 2 Project Description 

2.1 Project Information 
This section of the WQMP should provide the information listed below. The information provided for 
Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site design and LID 
BMPs and other anticipated water quality features that impact site planning. Final Project WQMP must 
specifically identify all BMP incorporated into the final site design and provide other detailed information as 
described herein.   

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

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

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

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

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

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

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

  Developments of 2,500 ft2 

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

  Parking lots of 5,000 ft2 

or more exposed to storm 
water 

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

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

jurisdiction on specific requirements. 

2 Project Area (ft2):   215,657 3 Number of Dwelling Units: 0 4 SIC Code:   1542, 5812, 7011

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

BMPs to address runoff at time of completion.  

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

Appendix A of TGD for WQMP)   

□ ~ □ ~ 

□ □ ~ □ 

□ 

I I I I I 

□ IZI 

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

Form 2.2-1 Property Ownership/Management 

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

The maintenance responsibility for the drainage facilities shall fall under the current property owner until the Property 
Owner’s Association (POA) has been established. No infrastructure improvements will be transferred to the public for 
ownership or maintenance. 
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2.3 Potential Stormwater Pollutants 
Determine and describe expected stormwater pollutants of concern based on land uses and site activities (refer 
to Table 3-3 in the TGD for WQMP). 

Form 2.3-1 Pollutants of Concern 

Pollutant 
Please check:   

E=Expected, N=Not Expected 
Additional Information and Comments 

Pathogens (Bacterial / 
Virus) 

E  N  

Santa Ana River Reach 4 is impaired by indicator bacteria. 
Santa Ana River Reach 3 is impaired by indicator bacteria. 

Origin: Waste storage area and pavement runoff. Decomposition of 
organic waste. 

Mitigation: Regular street/parking sweeping and maintaining trash 
enclosures. Removal of organic waste from  

Nutrients - Phosphorous E  N  
Downstream receiving waters not impaired by phosphorus. 

Origin: Landscaping fertilizer and pesticide use. 
Mitigation: Restrict use of fertilizer and pesticides onsite. 

Nutrients - Nitrogen E  N  
Downstream receiving waters not impaired by nitrogen. 

Origin: Landscaping fertilizer. 
Mitigation: Restrict use of fertilizer. 

Noxious Aquatic Plants E  N  

Downstream receiving waters not impaired by noxious aquatic 
plants. 

Origin: Aquatic plants not native to the local ecology. 
Mitigation: Project does not propose aquatic plants onsite as part of 

the landscaping plan and design. 

Sediment E  N  

Downstream receiving waters not impaired by sediment. 
Origin: Unprotected slopes and non-landscaped areas. 

Mitigation: Dampen unprotected slopes during grading operations. 
Minimize bare soil slopes with landscaping plan. Regularly perform 

street and parking lot sweeping. Stormwater inlets to be cleaned out 
periodically before wet season. 

Metals E  N  

Santa Ana River Reach 3 is impaired by metals (copper & Lead). 
Origin: Runoff from parking lots and waste storage areas. 

Mitigation: Regularly sweep streets and parking lots. Restrict vehicle 
maintenance activities onsite.  

Oil and Grease E  N  

Downstream receiving waters not impaired by oil and grease.  
Origin: Runoff from parking lots and paved areas. Vehicle washing. 
Mitigation: Perform regular street and parking sweeping. Vehicle 

washing to be performed in designated areas with inlets not 
connected to the stormwater system. 

Trash/Debris E  N  

Downstream receiving waters not impaired by trash & debris. 
Origin: Waste storage areas and parking lots. Vehicle washing. 

Mitigation: Regularly perform street and parking sweeping. Clear 
property of trash and debris regularly. 

Pesticides / Herbicides E  N  

Downstream receiving waters not impaired by pesticides or 
herbicides. 

Origin: Pesticide and/or herbicide use for weed abatement. 
Mitigation: Restrict use of pesticides and herbicides onsite. 

Organic Compounds E  N  

Downstream receiving waters not impaired by organic compounds. 
Origin: Runoff from waste storage areas and landscape areas. 

Mitigation: Trash enclosures to be cleared and maintained regularly. 
Landscaping waste to be properly removed and disposed of. 

~ □ -

-
~ □ -

-
~ □ -

-

□ ~ - -

-
-

~ □ 

~ □ -

-
-

~ □ 

-

~ □ -

-

~ □ 
-

-
~ □ -
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Other: pH E  N  

Prado Dam is impaired by pH. 
Origin: Runoff from waste storage areas, landscaped areas, parking 
lots and street. Use of herbicides and/pesticides. Vehicle washing. 

Mitigation: Use of herbicides, pesticides, and fertilizer to be 
restricted. Runoff from car washing designated areas to be 

disconnected from the stormwater treatment system. Street and 
parking sweeping to be conducted regularly. 

Other:       E  N        

Other:       E  N        

-

~ □ 

□ □ 

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

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

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

Higher density 
development projects  

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

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

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

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

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

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

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

2 Total Credit % 10% (Total all credit percentages up to a maximum allowable credit of 50 percent) 

Description of Water Quality 

Credit Eligibility (if applicable) 

 
The proposed development improves vacant property that is currently surrounded by developed 
land, railroad right of way, and a drainage channel.  

□ □ □ 

□ 
□ 

□ □ ~ □ 
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Section 3 Site and Watershed Description 
Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical 
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect 
flow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAs) is conveyed to 
the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example. Then 

complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one drainage 
area for stormwater management, then complete additional versions of these forms for 
each DA / outlet. 

 

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

Latitude: 34°04’54” N Longitude: 117°13’37” W Thomas Bros Map page 607 

1 San Bernardino County climatic region:      Valley    Mountain 

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

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

 

 
 
 

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

DA1 DMA A to DA1 
DMA A drains to a 5-ft. deep, 7,471 ft2 infiltration basin “A” via the proposed onsite drainage inlets and 
storm drain pipes. Peak runoff from DMA A is detained within Basin “A”. 

DA1 to Outlet 1 
Emergency overflow and mitigated peak runoff from the project discharges from Basin “A”, via a 
calibrated outlet structure, into the adjacent drainage channel (Mission Channel).  

  

Outlet 1 DA1 DMA A 

~ □ 

□ ~ 

I I ► I I 
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1  
For Drainage Area 1’s sub-watershed DMA, 
provide the following characteristics DMA A DMA B DMA C DMA D 

1 DMA drainage area (ft2) 215,657    

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 Watershed 

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

B    

5 Longest flowpath length (ft) 1,002    

6 Longest flowpath slope (ft/ft) 0.0150    

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

3 of Hydrology Manual
 Fallow    

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    

 

  



Tentative Parcel Map 20854 

Site Photos 

 

Figure 1. Taken from northwest corner of adjacent gas station looking west along northern property line. 

 

Figure 2. Taken from northwest corner of adjacent gas station looking southwest. 



 

Figure 3. Taken from northwest corner of adjacent gas station looking south. 

 

Figure 4. Taken from northwest corner of property looking southeast. 



 

Figure 5. Taken from northwest corner of property looking east northern property line. 

 

Figure 6. Taken from southeast corner of property looking northwest. 



 

Figure 7. Taken from southeast corner of property looking north along California St. 

 

Figure 8. Taken from southeast corner of adjacent gas station looking west. 



 

Figure 9. Taken from southeast corner of adjacent gas station looking southwest. 

 

Figure 10. Taken from southeast corner of adjacent gas station looking south along California St. 
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Form 3-3 Watershed Description for Drainage Area 1 

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

Mission Channel 

Santa Ana River Reach 4 

Santa Ana River Reach 3 

Prado Dam 

Santa Ana River thru Orange County 

Pacific Ocean 

Applicable TMDLs 
Refer to Local Implementation Plan 

Pathogens, Metals (Lead & Copper), & pH 

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

Santa Ana Reach 3: Pathogens, Metals (Lead & Copper) 

Santa Ana Reach 4: Pathogens 

Prado Dam: pH 

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

Not Applicable 

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

Mission Channel 

Santa Ana River 

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

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

Watershed–based BMP included in a RWQCB 
approved WAP 

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

 No 

□ 

~ 
----□ 

~ 
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Section 4 Best Management Practices (BMP) 

4.1 Source Control BMP 

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

The preparers of this WQMP have reviewed the source control BMP requirements for new development and 
significant redevelopment projects. The preparers have also reviewed the specific BMP required for project as 
specified in Forms 4.1-1 and 4.1-2. All applicable non-structural and structural source control BMP shall be 
implemented in the project.
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 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 

  

Provide Literature including, but not limited to, the materials attached in Section 
6.4.6 of this report to Property Owner(s) upon purchase of unit. Additional 
Resources can be found at County of San Bernardino NPDES Website. 
http://www.sbcounty.gov/dpw/land/npdes.asp 

N2 Activity Restrictions   
Pesticide Controls: Pesticides and Herbicides shall be applied in accordance with the 
California Department of Pesticides requirements. Must be done by a state certified 
applicator. 

N3 Landscape Management BMPs   
Landscape management including, but not limited to, mowing of lawns, pruning of 
vegetation, removal of invasive plant species, shall be provided into perpetuity as 
the responsibility of the Owner/POA. 

N4 BMP Maintenance   
BMP Maintenance shall be performed in accordance with Section 5 of this report, 
the Operations & Maintenance Plan in the Appendix of this report, or the currently 
accepted Maintenance Procedures at the time of maintenance. 

N5 
Title 22 CCR Compliance  
(How development will comply) 

  Project will not produce, nor transport hazardous waste. 

N6 Local Water Quality Ordinances   
Project does not consist of fuel dispensing areas or other areas of concern to public 
properties. 

N7 Spill Contingency Plan   Hazardous materials will not be stockpiled on-site. 

N8 Underground Storage Tank Compliance   Project will not have underground storage tanks. 

N9 
Hazardous Materials Disclosure 
Compliance 

  Hazardous materials will not be stored on-site. 

  

~ □ 

~ □ 

~ □ 

~ □ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 

□ ~ 
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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   Hazardous Materials will not be stored or used onsite. Article 80 does not apply. 

N11 Litter/Debris Control Program   

It shall be the Owner's/POS’s responsibility to provide proper litter control per 
CASQA BMP SC 60. Litter controls shall be provided during regularly scheduled 
landscape maintenance, or as needed to prevent transportation of trash & debris 
from the site. 

N12 Employee Training   
Owner/POA to prepare and provide applicable educational materials and training 
to future employees of the businesses regarding the care and maintenance of the 
applicable BMP facilities, storage and use of fertilizers and pesticides. 

N13 Housekeeping of Loading Docks   Project does not propose loading docks. 

N14 Catch Basin Inspection Program   
Owner/POA responsible for the maintenance and inspection of the catch basin and 
drainage facilities on an annual basis and after every storm event. 

N15 
Vacuum Sweeping of Private Streets 
and Parking Lots 

  
Owner/POA is responsible for keeping the parking and drive isles clean and clear of 
the accumulation of debris by performing sweeping/vacuuming at regular intervals 
and prior to the start of the rainy season (late summary to early fall). 

N16 Other Non-structural Measures for 
Public Agency Projects 

  Not a public agency project. 

N17 Comply with all other applicable NPDES 
permits 

  

Projects disturbing greater than one (1) acre are required to implement a Storm 
Water Pollution Prevention Plan during construction to control stormwater and 
non-stormwater discharges from the site, in conjunction with providing erosion 
control to prevent sediment from leaving the site. 

□ ~ 

□ ~ 
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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) 

  

- Provide stenciling or labeling of all storm drain inlets and catch basins, 
constructed or modified, within the project area with prohibitive language 
(such as: “No Dumping Flows to Creek”) and/or graphical icons to discourage 
illegal dumping.  

- Post signs and prohibitive language and/or graphical icons, which prohibit 
illegal dumping at public access points along channels and creeks within the 
project area.  

- Maintain legibility of stencils and signs. 

S2 

Design and construct outdoor material 
storage areas to reduce pollution 
introduction (CASQA New Development 
BMP Handbook SD-34) 

  

Hazardous materials with the potential to contaminate urban runoff shall either 
be:  

(a) placed in an enclosure such as, but not limited to, a cabinet, shed, or 
similar structure that prevents contact with runoff or spillage to the MS4; 
or (b) protected by secondary containment structures (not double wall 
containers) such as berms, dikes, or curbs.  

- The storage area shall be paved and sufficiently impervious to contain leaks 
and spills. 

- The storage area shall have a roof or awning to minimize direct precipitation 
and exposure, and collection of stormwater within the secondary containment 
area.  

- Any stormwater retained within the containment structure must not be 
discharged to the street or storm drain system.  

- Location(s) of installations of where these preventative measures will be 
employed must be included on the map or plans identifying BMPs.  

S3 

Design and construct trash and waste 
storage areas to reduce pollution 
introduction (CASQA New Development 
BMP Handbook SD-32) 

  

All trash container areas shall meet the following requirements (limited 
exclusion: detached residential homes): 

- Paved with an impervious surface, designed not to allow run-on from 
adjoining areas, designed to divert drainage from adjoining roofs and 

~ □ 
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pavements diverted around the area, screened or walled to prevent off-site 
transport of trash; and  

Provide solid roof or awning to prevent exposure to direct precipitation. 

Connection of trash area drains to the MS4 is prohibited. 

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) 

  

In general, the following methods to reduce excessive irrigation runoff shall be 
considered, and incorporated for all landscaped areas:  

- Employing rain shutoff devices to prevent irrigation after precipitation.  

- Designing irrigation systems to each landscape area’s specific water 
requirements.  

- Using flow reducers or shutoff valves triggered by a pressure drop to control 
water loss in the event of broken sprinkler heads or lines.  

- The timing and application methods of irrigation water shall be designed to 
minimize the runoff of excess irrigation water into the municipal storm drain 
system.  

- Employing other comparable, equally effective, methods to reduce irrigation 
water runoff.  

- Group plants with similar water requirements in order to reduce excess 
irrigation runoff and promote surface filtration. Choose plants with low 
irrigation requirements (for example, native or drought tolerant species). 
Consider other design features, such as:  

- Use mulches (such as wood chips or shredded wood products) in planter areas 
without ground cover to minimize sediment in runoff.  

- Install appropriate plant materials for the location, in accordance with amount 
of sunlight and climate, and use native plant material where possible and/or as 
recommended by the landscape architect.  

- Leave a vegetative barrier along the property boundary and interior 
watercourses, to act as a pollutant filter, where appropriate and feasible.  

- Choose plants that minimize or eliminate the use of fertilizer or pesticides to 
sustain growth. 

~ □ 
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S5 
Finish grade of landscaped areas at a 
minimum of 1-2 inches below top of curb, 
sidewalk, or pavement 

  
All landscape pockets, fingers, setback areas, parkway strips, street medians, 
etc., shall be finish-graded at a minimum of 1-2 inches below top of curb or 
sidewalk for increased retention/infiltration of stormwater and irrigation water. 

S6 
Protect slopes and channels and provide 
energy dissipation (CASQA New 
Development BMP Handbook SD-10) 

  

Project plans should include Source Control BMPs to decrease the potential for 
erosion of slopes and/or channels. The following design principles should be 
considered and incorporated and implemented where determined applicable 
and feasible by the local jurisdiction:  

- Convey runoff safely from the tops of slopes.  

- Avoid disturbing steep or unstable slopes.  

- Avoid disturbing natural channels.  

- Install permanent stabilization BMPs on disturbed slopes as quickly as 
possible.  

- Vegetate slopes with native or drought tolerant vegetation.  

- Control and treat flows in landscaping and/or other controls prior to reaching 
existing natural drainage systems.  

- Install permanent stabilization BMPs in channel crossings as quickly as 
possible and ensure that increases in runoff velocity and frequency caused by 
the project do not erode the channel.  

- Install energy dissipaters, such as riprap, at the outlets of new storm drains, 
culverts, conduits, or channels that enter unlined channels in accordance with 
applicable specifications to minimize erosion. Energy dissipaters should be 
installed in such a way as to minimize impacts to receiving waters.  

- On-site conveyance channels should be lined, where appropriate, to reduce 
erosion caused by increased flow velocity due to increases in tributary 
impervious area. The first choice for linings should be grass or some other 
vegetative surface, since these materials not only reduce runoff velocities, but 
also provide water quality benefits from filtration and infiltration. Irrigation 
demand of vegetated systems should be considered. If velocities in the channel 
are large enough to erode grass or other vegetative linings, rock, riprap, 
concrete soil cement or geo-grid stabilization may be substituted or used in 
combination with grass or other vegetation stabilization.  

- Other design principles which are comparable and equally effective.  

□ ~ 
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- These practices should be implemented, as feasible, consistent with local 
codes and ordinances. Projects involving an alteration to bed, bank, or channel 
of a Water of the US may require approval of additional regulatory agencies 
with jurisdiction over water bodies, (e.g., the U.S. Army Corps of Engineers, the 
California Regional Water Quality Control Boards and the California Department 
of Fish and Game). 

S7 
Covered dock areas (CASQA New 
Development BMP Handbook SD-31) 

  

Loading /unloading dock areas shall include the following:  

- Cover loading dock areas, or design drainage to preclude run-on and runoff, 
unless the material loaded and unloaded at the docks does not have potential 
to contribute to stormwater pollution, and this use is ensured for the life of the 
facility.  

- Direct connections to the municipal storm drain system from below grade 
loading docks (truck wells) or similar structures are prohibited. Stormwater can 
be discharged through a permitted connection to the storm drain system with a 
treatment control BMP applicable to the use.  

- Other comparable and equally effective features that prevent unpermitted 
discharges to the MS4.  

- Housekeeping of loading docks shall be consistent with Housekeeping of 
Loading Dock Areas (SD-31). 

S8 
Covered maintenance bays with spill 
containment plans (CASQA New 
Development BMP Handbook SD-31) 

  

Maintenance bays shall include the following:  

- Repair/maintenance bays shall be indoors; or, designed to preclude urban 
run-on and runoff.  

- Design a repair/maintenance bay drainage system to capture all wash water, 
leaks and spills. Provide impermeable berms, drop inlets, trench catch basins, 
or overflow containment structures around repair bays to prevent spilled 
materials and wash-down waters from entering the storm drain system. 
Connect drains to a sump for collection and disposal. Direct connection of the 
repair/maintenance bays to the MS4 is prohibited. If there are no other 
alternatives, discharge of non-stormwater flow to the sanitary sewer may be 
considered only if allowed by the local sewerage agency through permitted 
connection.  
- Other features which are comparable and equally effective that prevent 
discharges to the MS4 without appropriate permits. 

□ ~ 
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S9 
 

Vehicle wash areas with spill containment 
plans (CASQA New Development BMP 
Handbook SD-33) 

  

Projects that include areas for washing /steam cleaning of vehicles shall use the 
following:  

- Self-contained or covered with a roof or overhang.  

- Equipped with a wash rack, and with the prior approval of the sewerage 
agency (Note: Discharge monitoring may be required by the sewerage agency).  

- Equipped with a clarifier or other pretreatment facility.  

- If there are no other alternatives, discharge of non-stormwater flow to the 
sanitary sewer may be considered only allowed by the local sewerage agency 
through permitted connection.  

- Other features which are comparable and equally effective that prevent 
unpermitted discharge, to the MS4. 

S10 
Covered outdoor processing areas (CASQA 
New Development BMP Handbook SD-36) 

  

Outdoor process equipment operations, such as rock grinding or crushing, 
painting or coating, grinding or sanding, degreasing or parts cleaning, landfills, 
waste piles, and wastewater and solid waste handling, treatment, and disposal, 
and other operations determined to be a potential threat to water quality by 
the local jurisdiction shall adhere to the following requirements.  

- Cover or enclose areas that would be the sources of pollutants; or slope the 
area toward a sump that will provide infiltration or evaporation with no 
discharge; or, if there are no other alternatives, discharge of non-stormwater 
flow to the sanitary sewer may be considered only allowed by the local 
sewerage agency through permitted connection.  

- Grade or berm area to prevent run-on from surrounding areas.  

- Installation of storm drains in areas of equipment repair is prohibited.  

- Other features which are comparable or equally effective that prevent 
unpermitted discharges to the MS4.  

- Where wet material processing occurs (e.g. electroplating), secondary 
containment structures (not double wall containers) shall be provided to hold 
spills resulting from accidents, leaking tanks or equipment, or any other 
unplanned releases.  

- Some of these land uses (e.g. landfills, waste piles, wastewater and solid 
waste handling, treatment and disposal) may be subject to other permits 
including Phase I Industrial Permits that may require additional BMPs. 

~ □ 
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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) 

  

Outdoor equipment/accessory washing and steam cleaning activities shall use 
the following:  

- Be self-contained or covered with a roof or overhang.  

- Design an equipment wash area drainage system to capture all wash water. 
Provide impermeable berms, drop inlets, trench catch basins, or overflow 
containment structures around equipment wash areas to prevent wash -down 
waters from entering the storm drain system. Connect drains to a sump for 
collection and disposal. Discharge from equipment wash areas to the MS4 is 
prohibited. If there are no other alternatives, discharge of non-stormwater flow 
to the sanitary sewer may be considered, but only when allowed by the local 
sewerage agency through a permitted connection.  

- Other comparable or equally effective features that prevent unpermitted 
discharges to the MS4. 

S12 
Fueling areas (CASQA New Development 
BMP Handbook SD-30) 

  

Fuel dispensing areas shall contain the following:  

- At a minimum, the fuel dispensing area must extend 6.5 feet (2.0 meters) 
from the corner of each fuel dispenser, or the length at which the hose and 
nozzle assembly may be operated plus 1 foot (0.3 meter), whichever is less.  

- The fuel dispensing area shall be paved with Portland cement concrete (or 
equivalent smooth impervious surface). The use of asphalt concrete shall be 
prohibited.  

- The fuel dispensing area shall have an appropriate slope (2 percent - 4 
percent) to prevent ponding, and must be separated from the rest of the site by 
a grade break that prevents run-on of stormwater.  

- An overhanging roof structure or canopy shall be provided. The cover’s 
minimum dimensions must be equal to or greater than the area of the fuel 
dispensing area in the first item above. The cover must not drain onto the fuel 
dispensing area and the downspouts must be routed to prevent drainage across 

~ □ 
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the fueling area. The fueling area shall drain to the project’s Treatment Control 
BMP(s) prior to discharging to the MS4.  

- See CASQA Stormwater Handbook Section 3.2.11 and BMP Fact Sheet SD-30 
for additional information. 

S13 
Hillside landscaping (CASQA New 
Development BMP Handbook SD-10) 

  
Hillside areas that are disturbed by project development shall be landscaped 
with deep-rooted, drought tolerant plant species selected for erosion control, 
satisfactory to the local jurisdiction. 

S14 
Wash water control for food preparation 
areas 

  

Food establishments (per State Health & Safety Code 27520) shall have either 
contained areas or sinks, each with sanitary sewer connections for disposal of 
wash waters containing kitchen and food wastes. If located outside, the 
contained areas or sinks shall also be structurally covered to prevent entry of 
stormwater. Adequate signs shall be provided and appropriately placed stating 
the prohibition of discharging wash water to the storm drain system. 

S15 
Community car wash racks (CASQA New 
Development BMP Handbook SD-33) 

  

In complexes larger than 100 dwelling units where car washing is allowed, a 
designated carwash area that does not drain to a storm drain system shall be 
provided for common usage. Wash water from this area may be directed to the 
sanitary sewer (with the prior approval of the sewerage agency); to an 
engineered infiltration system; or to an equally effective alternative. Ore-
treatment may also be required. 

□ ~ 
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4.1.2 Preventative LID Site Design Practices 
Site design practices associated with new LID requirements in the MS4 Permit should be considered in the earliest 
phases of a project. Preventative site design practices can result in smaller DCV for LID BMP and hydromodification 
control BMP by reducing runoff generation. Describe site design and drainage plan including: 

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

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

Explanation: Driveway and drive isle widths have been minimized to the allowable minimum for fire access and turn-
around requirements. Sidewalk and walkway widths have been reduced to the allowable minimum for ADA compliance. 
The parking lots have been reduced to the required stall counts. 

Maximize natural infiltration capacity: Yes  No  

Explanation: Minimize unnecessary compaction of soils in order to maximize infiltration. To the maximum extent 
practical, heavy machinery shall be prohibited from long term contact on surface where infiltration BMPs will be 
implemented. 

Preserve existing drainage patterns and time of concentration: Yes  No  

Explanation: The use of LID infiltration BMPs effectively increases the concentration time of runoff due to routing 
through the proposed BMPs. An increase in concentration time does not adversely affect downstream water ways. The 
proposed basin will provide mitigation capacity for the increased runoff from the proposed development. 

Disconnect impervious areas: Yes  No  

Explanation: Roofs and hardscape walkways shall discharge to adjacent landscaped areas. This allows some incidental 
infiltration and aids in removing sediment from runoff prior to infiltration in the onsite infiltration BMPs. 

Protect existing vegetation and sensitive areas: Yes  No  

Explanation: Existing weeds shall be replaced by landscaping more appropriate for commercial development. 

Re-vegetate disturbed areas: Yes  No  

Explanation: Disturbed areas shall be replaced with landscaping more appropriate for commercial development. 

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

Explanation: Heavy machinery shall be actively prohibited from long term contact with any surface within an infiltration 
BMP area. 

Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes  No  
Explanation: Where possible, landscaped areas shall be graded as swales and will direct runoff away from buildings and 
toward the infiltration BMPs. 

Stake off areas that will be used for landscaping to minimize compaction during construction: Yes  No  
Explanation: Proposed landscape area shall be delineated in construction drawings and staked during construction. 
Heavy machinery shall be prohibited from long term contact within proposed landscaped areas (i.e. no overnight 
storage). 

 A narrative of site design practices utilized or rationale for not using practices 

 A narrative of how site plan incorporates preventive site design practices 

 Include an attached Site Plan layout which shows how preventative site design practices are included in 
WQMP 

~ □ 
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4.2 Project Performance Criteria 
The purpose of this section of the Project WQMP is to establish targets for post-development hydrology based on 
performance criteria specified in the MS4 Permit. These targets include runoff volume for water quality control 
(referred to as LID design capture volume), and runoff volume, time of concentration, and peak runoff for protection 

of any downstream waterbody segments with a HCOC. If the project has more than one outlet for 
stormwater runoff, then complete additional versions of these forms for each DA / outlet. 

Methods applied in the following forms include: 

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

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

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

Form 4.2-1  LID BMP Performance Criteria for Design Capture Volume 
(DA 1) 

1 Project area DA 1 (ft2): 
215,657 

2 Imperviousness after applying 
preventative site design practices 
(Imp%): 0.64 

3 Runoff Coefficient (Rc):  0.44 
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):  0.47   
http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 
5 Compute P6, Mean 6-hr Precipitation (inches):  0.70 
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 
1.909; Desert = 1.2371)   
6 Drawdown Rate  
Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is 
subject to approval by the local jurisdiction. The necessary BMP footprint is a function of drawdown 
time. While shorter drawdown times reduce the performance criteria for LID BMP design capture 
volume, the depth of water that can be stored is also reduced.  

24-hrs            
48-hrs  

7 Compute design capture volume, DCV (ft3):  10,795 
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 
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Form 4.2-2  Summary of HCOC Assessment (DA 1) 

Does project have the potential to cause or contribute to an HCOC in a downstream channel:  Yes     No  
Go to:  http://permitrack.sbcounty.gov/wap/  
If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert 
results below (Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County 
Hydrology Manual) 
If “No,” then proceed to Section 4.3 Project Conformance Analysis 

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

Pre-developed 
1       
Form 4.2-3 Item 12 

2       
Form 4.2-4 Item 13 

3       
Form 4.2-5 Item 10 

Post-developed 
4       
Form 4.2-3 Item 13 

5       
Form 4.2-4 Item 14 

6       
Form 4.2-5 Item 14 

Difference 
7        
Item 4 – Item 1 

8        
Item 2 – Item 5 

9        
Item 6 – Item 3 

Difference  
(as % of pre-developed) 

10      % 
Item 7 / Item 1 

11      % 
Item 8 / Item 2 

12      % 
Item 9 / Item 3 

□ ~ 
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Form 4.2-2  Summary of HCOC Assessment (DA 1) 

Does project have the potential to cause or contribute to an HCOC in a downstream channel:  Yes     No  
Go to:  http://permitrack.sbcounty.gov/wap/  
If “Yes”, then complete HCOC assessment of site hydrology for 2yr storm event using Forms 4.2-3 through 4.2-5 and insert 
results below (Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis based on the San Bernardino County 
Hydrology Manual) 
If “No,” then proceed to Section 4.3 Project Conformance Analysis 

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

Pre-developed 
1       
Form 4.2-3 Item 12 

2       
Form 4.2-4 Item 13 

3       
Form 4.2-5 Item 10 

Post-developed 
4       
Form 4.2-3 Item 13 

5       
Form 4.2-4 Item 14 

6       
Form 4.2-5 Item 14 

Difference 
7        
Item 4 – Item 1 

8        
Item 2 – Item 5 

9        
Item 6 – Item 3 

Difference  
(as % of pre-developed) 

10      % 
Item 7 / Item 1 

11      % 
Item 8 / Item 2 

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

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

1a Land Cover type                                                 

2a Hydrologic Soil Group 
(HSG) 

                                                

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

                                                

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

                                                

Weighted Curve Number 
Determination for: 
Post-developed DA 

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

1b Land Cover type                                                 

2b Hydrologic Soil Group 
(HSG) 

                                                

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

                                                

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

                                                

5 Pre-developed area-weighted CN:  
      

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

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

6 Post-developed area-weighted CN:  
      

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

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

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

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

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

14 Volume Reduction needed to meet HCOC Requirement, (ft3):        
   VHCOC = (Item 13 * 0.95) – Item 12 
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Form 4.2-4 HCOC Assessment for Time of Concentration (DA 1) 

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

Variables 

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

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

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

1 Length of flowpath (ft)   
Use Form 3-2 Item 5 for pre-
developed condition 

                                                

2 Change in elevation (ft) 
                                                

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

4 Land cover 
                                                

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

                                                

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

                                                

7 Cross-sectional area of channel 
(ft2) 

                                                

8 Wetted perimeter of channel 
(ft) 

                                                

9 Manning’s roughness of 
channel (n) 

                                                

10 Channel flow velocity (ft/sec)  
Vfps = (1.49 / Item 9) * (Item 7/Item 
8)^0.67 * (Item 3)^0.5 

                                                

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

                                                

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

                                                

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

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

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

Compute peak runoff for pre- and post-developed conditions 

Variables 

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

more than 3 DMA) 

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

more than 3 DMA) 

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

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

                                    

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

 
                                    

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

                                    

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

                                    

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

                                    

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

                                    

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

DMA A n/a             n/a             

DMA B       n/a             n/a       

DMA C             n/a             n/a 

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

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

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

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

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

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

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

14 Peak runoff from post-developed condition confluence analysis (cfs):         Maximum of Item 11, 12, and 13 (including additional forms 
as needed) 
15 Peak runoff reduction needed to meet HCOC Requirement (cfs):          Qp-HCOC = (Item 14 * 0.95) – Item 10 



Preliminary Water Quality Management Plan (PWQMP) 
  

 

  4-17 

4.3 Project Conformance Analysis 
Complete the following forms for each project site DA to document that the proposed LID BMPs conform to the 
project DCV developed to meet performance criteria specified in the MS4 Permit (WQMP Template Section 4.2). 
For the LID DCV, the forms are ordered according to hierarchy of BMP selection as required by the MS4 Permit 
(see Section 5.3.1 in the TGD for WQMP). The forms compute the following for on-site LID BMP:  

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

 Retention and Infiltration (Form 4.3-3)  

 Harvested and Use (Form 4.3-4) or  

 Biotreatment (Form 4.3-5).  

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

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

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

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

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

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

If Yes, provide basis: (attach) 

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards?                            Yes  No  
(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):  

 The location is less than 50 feet away from slopes steeper than 15 percent. 
 The location is less than eight feet from building foundations or an alternative setback. 
 A study certified by a geotechnical professional or an available watershed study determines that stormwater 

infiltration would result in significantly increased risks of geotechnical hazards. 

If Yes, provide basis: (attach) 

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

If Yes, provide basis: (attach) 

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

If Yes, provide basis: (attach) 

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

If Yes, provide basis: (attach) 

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

If Yes, provide basis: (attach) 

7 Any answer from Item 1 through Item 3 is “Yes”:                                                                                                           Yes  No   
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to 
Item 8 below. 
8 Any answer from Item 4 through Item 6 is “Yes”:                                                                                                           Yes  No   
If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.  
If no, then proceed to Item 9, below. 
9 All answers to Item 1 through Item 6 are “No”:   
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP. 
Proceed to Form 4.3-2, Hydrologic Source Control BMP. 

□ !XI 

- □ !XI 

□ !XI 

□ !XI 

□ !XI 

□ !XI 

□ !XI 

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

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

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type        

(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)                   

9 Surface area of amended soil/gravel (ft2)                   

10 Average depth of amended soil/gravel (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 

□ ~ 

~••■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ c~ ■■■■■■■■■■■■■■■■ cc ■■■■■■■■■■■■■■■ c ■■■■■■■■■■■■■■■■■■ c 

□ ~ 
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Form 4.3-2  Site Design Hydrologic Source Control BMPs (DA 1) 

Form 4.3-2 cont. Site Design Hydrologic Source Control BMPs (DA 1) 

14 Implementation of evapotranspiration BMP (green, 
brown, or blue roofs):   Yes     No     
If yes, complete Items 15-20.  If no, proceed to Item 21 

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type        

(Use additional forms 
for more BMPs) 

15 Rooftop area planned for ET BMP (ft2)   
                  

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

 
                  

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

 
                  

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

 
                  

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

 
                  

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

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

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type        

(Use additional forms 
for more BMPs) 

22 Number of Street Trees                   

23 Average canopy cover over impervious area (ft2) 
                  

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

 
                  

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

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

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type        

(Use additional forms 
for more BMPs) 

27 Number of rain barrels/cisterns                   

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

 
                  

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

30 Total Retention Volume from Site Design Hydrologic Source Control BMPs:         Sum of Items 5, 13, 20, 25 and 29 
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4.3.2 Infiltration BMPs 
Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs. Volume 
retention estimates are sensitive to the percolation rate used, which determines the amount of runoff that can be 
infiltrated within the specified drawdown time. The infiltration safety factor reduces field measured percolation 
to account for potential inaccuracy associated with field measurements, declining BMP performance over time, 
and compaction during construction. Appendix D of the TGD for WQMP provides guidance on estimating an 
appropriate safety factor to use in Form 4.3-3.  

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

If implementation of infiltrations BMPs is feasible as determined using Form 4.3-1, then LID infiltration BMPs 
shall be implemented to the MEP (section 4.1 of the TGD for WQMP). 
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Form 4.3-3  Infiltration LID BMP - including underground BMPs (DA 1) 
1 Remaining LID DCV not met by site design HSC BMP (ft3):  10,795   Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 

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

DA 1  DMA A 
BMP Type 

Infiltration Basin  
  

2 Infiltration rate of underlying soils (in/hr)   
See Section 5.4.2 and Appendix D of the TGD for WQMP for minimum 
requirements for assessment methods 

1.3 in/hr   

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

4 Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3 0.43 in/hr   

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

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

4.0 ft   

7 Ponding depth (ft) dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 1.73 ft   

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 

7,471 sf   

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 

        

12 Gravel porosity         

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

14 Above Ground Retention Volume (ft3)  Vretention = Item 8 * [Item7 
+ (Item 9 * Item 10) + (Item 11 * Item 12) + (Item 13 * (Item 4 / 12))] 

13,220 cf   

15 Underground Retention Volume (ft3)  Volume determined using 
manufacturer’s specifications and calculations 

N/A   

16 Total Retention Volume from LID Infiltration BMPs:  13,220 cu-ft 
   (Sum of Items 14 and 15 for all infiltration BMP included in plan) 
17  Fraction of DCV achieved with infiltration BMP: 122.5%   Retention% = Item 16 / Form 4.2-1 Item 7 
18 Is full LID DCV retained onsite with combination of hydrologic source control and LID retention/infiltration BMPs?                 
Yes   No   
 If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that 
the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP) 
for the applicable category of development and repeat all above calculations. 
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4.3.3 Harvest and Use BMP 
Harvest and use BMP may be considered if the full LID DCV cannot be met by maximizing infiltration BMPs. Use 
Form 4.3-4 to compute on-site retention of runoff from proposed harvest and use BMPs.  

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

 

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

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

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type         

(Use additional forms 
for more BMPs) 

2 Describe cistern or runoff detention facility 
                  

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

 
                  

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

                  

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

                  

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

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

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

                  

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

10 Is the full DCV retained with a combination of LID HSC, retention and infiltration, and harvest & use BMPs?            
Yes  No    
If yes, demonstrate conformance using Form 4.3-10.  If no, then re-evaluate combinations of all LID BMP and optimize their implementation 
such that the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot 
be mitigated after this optimization process, proceed to Section 4.3.4. 

........................................................................................................... 

□ □ 
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4.3.4 Biotreatment BMP 
Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and 
infiltration, and harvest and use BMPs. A key consideration when using biotreatment BMP is the effectiveness of 
the proposed BMP in addressing the pollutants of concern for the project (see Table 5-5 of the TGD for WQMP). 

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

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

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

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

  

Form 4.3-5 Selection and Evaluation of Biotreatment BMP (DA 1) 
1 Remaining LID DCV not met by site design HSC, 

infiltration, or harvest and use BMP for potential 
biotreatment (ft3):           Form 4.2-1 Item 7 - Form 
4.3-2 Item 30 – Form 4.3-3 Item 16- Form 4.3-4 Item 9 

List pollutants of concern   Copy from Form 2.3-1. 

      
 

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

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

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

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

 Vegetated swale 
Vegetated filter strip 
 Proprietary biotreatment 

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

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

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

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

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

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

TGD for WQMP for the proposed category of development:    If maximized on-site retention BMPs is feasible for partial 
capture, then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the 
prescribed minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP. 

 

□ 
□ □ 
□ □ 
□ □ 
□ 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 

□ 
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4.3.4 Biotreatment BMP 
Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and 
infiltration, and harvest and use BMPs. A key consideration when using biotreatment BMP is the effectiveness of 
the proposed BMP in addressing the pollutants of concern for the project (see Table 5-5 of the TGD for WQMP). 

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

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

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

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

  

Form 4.3-5 Selection and Evaluation of Biotreatment BMP (DA 1) 
1 Remaining LID DCV not met by site design HSC, 

infiltration, or harvest and use BMP for potential 
biotreatment (ft3):           Form 4.2-1 Item 7 - Form 
4.3-2 Item 30 – Form 4.3-3 Item 16- Form 4.3-4 Item 9 

List pollutants of concern   Copy from Form 2.3-1. 

      
 

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

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

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

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

 Vegetated swale 
Vegetated filter strip 
 Proprietary biotreatment 

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

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

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

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

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

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

TGD for WQMP for the proposed category of development:    If maximized on-site retention BMPs is feasible for partial 
capture, then LID BMP implementation must be optimized to retain and infiltrate the maximum portion of the DCV possible within the 
prescribed minimum effective area. The remaining portion of the DCV shall then be mitigated using biotreatment BMP. 

 

□ 
□ □ 
□ □ 
□ □ 
□ 

■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 

□ 
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Form 4.3-6 Volume Based Biotreatment (DA 1) –  
Bioretention and Planter Boxes with Underdrains 

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

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type         

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

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

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

(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 4.3-8 Flow Based Biotreatment (DA 1) 

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

DA      DMA     
BMP Type       

DA      DMA     
BMP Type       

DA      DMA     
BMP Type         

(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 4.3-9 to demonstrate how on-site LID DCV is met with proposed site design hydrologic source 
control, infiltration, harvest and use, and/or biotreatment BMP. The bottom line of the form is used to describe 
the basis for infeasibility determination for on-site LID BMP to achieve full LID DCV and provides methods for 
computing remaining volume to be addressed in an alternative compliance plan. If the project has more than one 
outlet, then complete additional versions of this form for each outlet.   

 

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

1 Total LID DCV for the Project DA-1 (ft3): 10,795   Copy Item 7 in Form 4.2-1 

2 On-site retention with site design hydrologic source control LID BMP (ft3): 0   Copy Item 30 in Form 4.3-2 

3 On-site retention with LID infiltration BMP (ft3): 13,220    Copy Item 16 in Form 4.3-3 

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

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

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

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

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

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

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

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

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

 An approved Watershed Action Plan (WAP) demonstrates that water quality and hydrologic impacts of 
urbanization are more effective when managed in at an off-site facility:    
Attach appropriate WAP section, including technical documentation, showing effectiveness comparisons for the project site and regional 
watershed 



Preliminary Water Quality Management Plan (PWQMP) 
  

 

  4-29 

4.3.6 Hydromodification Control BMP 
Use Form 4.3-10 to compute the remaining runoff volume retention, after LID BMP are implemented, needed to 
address HCOC, and the increase in time of concentration and decrease in peak runoff necessary to meet targets 
for protection of waterbodies with a potential HCOC. Describe hydromodification control BMP that address 
HCOC, which may include off-site BMP and/or in-stream controls. Section 5.6 of the TGD for WQMP provides 
additional details on selection and evaluation of hydromodification control BMP. 

 
 

  

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

 

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

 

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

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

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

 

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

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

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

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

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

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

 Incorporate appropriate in-stream controls for downstream waterbody segment to prevent impacts due to 
hydromodification, in a plan approved and signed by a licensed engineer in the State of California   
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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, harvest and use, or 
biotreat the DCV via on-site LID practices. A project proponent must develop an alternative compliance plan to 
address the remainder of the LID DCV. Depending on project type some projects may qualify for water quality 
credits that can be applied to reduce the DCV that must be treated prior to development of an alternative 
compliance plan (see Form 2.4-1, Water Quality Credits). Form 4.3-9 Item 8 includes instructions on how to apply 
water quality credits when computing the DCV that must be met through alternative compliance. Alternative 
compliance plans may include one or more of the following elements: 

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

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

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

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

 

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

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

BMP 
Reponsible 

Party(s) 
Inspection/ Maintenance 

Activities Required 

Minimum 
Frequency of 

Activities 

TC-11 
Infiltration 

Basin 

Owner/Future 
POA 

Inspection Activities: 
 Observe drain time for a storm after 

completion or modification of the facility to 
confirm that the desired drain time has been 
obtained. 

 Newly established vegetation should be 
inspected several times to determine if any 
landscape maintenance (reseeding, irrigation, 
etc.) is necessary. 

 Inspect for differential accumulation of 
sediment, signs of wetness or damage to 
structures, erosion of the basin floor, dead or 
dying grass on the bottom, condition of riprap, 
drain time, signs of petroleum hydrocarbon 
contamination, standing water, trash and 
debris, sediment accumulation, slope stability, 
and pretreatment device condition. 

Maintenance Activities: 
 Factors responsible for clogging should be 

repaired immediately. 
 Weed once monthly during the first growing 

seasons. 
 Stabilize eroded banks. 
 Repair undercut and eroded areas at inflow 

and outflow structures. 
 Maintain access to the basin for regular 

maintenance activities. 
 Mow as appropriate for vegetation and replace 

as necessary. 
 Control mosquitoes as necessary. 

After 
construction. 

Semi-annual & 
after extreme 

events. 

Annual. 
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 Remove litter and debris from infiltration 
basin area as required. 

 Mow and remove grass clippings, litter, and 
debris. 

 Trim vegetation at the beginning and end of 
the wet season to prevent establishment of 
woody vegetation and for aesthetic and vector 
reasons. 

 Replant eroded or barren spots to prevent 
erosion and accumulation of sediment. 

 Scape bottom and remove sediment when 
accumulated sediment reduces original 
infiltration rate by 25-50%. Restore original 
cross-section and infiltration rate. Properly 
dispose of sediment. 

 Seed or sod to restore ground cover. 
 Disc or otherwise aerate bottom. 
 Dethatch basin bottom. 

N1: Education 
of Property 

Owners, 
Tenants and 

Occupants on 
Stormwater 

BMPs 

Owner/Future 
POA 

For developments with no Property Owners 
Association (POA)2 or with POA of less than fifty (50) 
dwelling units, practical information materials will be 
provided to the first residents/occupants/tenants on 
general housekeeping practices that contribute to the 
protection of stormwater quality. These materials will 
be initially developed and provided to first 
residents/occupants/tenants by the developer. 
Thereafter such materials will be available through the 
local jurisdiction’s stormwater education program. 
Different materials for residential, office commercial, 
retail commercial, vehicle-related commercial and 
industrial uses have been developed.  

For developments with POA and residential projects of 
more than fifty (50) dwelling units, project conditions 
of approval will require that the POA periodically 
provide environmental awareness education materials, 
made available by the municipalities, to all members. 
Among other things, these materials will describe the 
use of chemicals (including household type) that 
should be limited to the property, with no discharge of 
wastes via hosing or other direct discharge to gutters, 
catch basins and storm drains. Educational materials 
available from the San Bernardino Stormwater Program 
and can be downloaded at: 
http://www.sbcountystormwater.org/gov_out.html 

Once, upon 
purchase of 

unit. 

N2: Activity 
Restrictions 

Owner/Future 
POA 

If a POA is formed, conditions, covenants, and 
restrictions (CCRs) must be prepared by the developer 

As needed. 
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for the purpose of surface water quality protection. An 
example would be not allowing car washing outside of 
established community car wash areas in multi-unit 
complexes. Alternatively, use restrictions may be 
developed by a building operator through lease terms, 
etc. These restrictions must be included in the Project 
WQMP. 

N3: 
Landscape 

Management 
BMPs 

Owner/Future 
POA 

Identify on-going landscape maintenance requirements 
consistent with applicable local ordinances that may 
include fertilizer and/or pesticide usage. See attached 
SC-73 protocol information obtained from the 
California Stormwater BMP Handbook. 

As needed to 
achieve the 

goals outlined 
in the attached 
SC-73 protocol. 

N12: 
Employee 
Training 

Owner/Future 
POA 

The developer prepares manual(s) for initial purchasers 
of a business site or for a development that is 
constructed for an unspecified use, the developer 
makes a commitment on behalf of POA or future 
business owner to prepare the training. An example 
would be a provision to provide training on the proper 
storage and use of fertilizers and pesticides, or training 
on the implementation of hazardous spill contingency 
plans. 

Once, during 
employee 
training. 

N14: Catch 
Basin 

Inspection 

Owner/Future 
POA 

For industrial/commercial developments and for 
developments with privately maintained drainage 
systems, the owner is required to have at least 80 
percent of drainage facilities inspected, cleaned and 
maintained on an annual basis with 100 percent of the 
facilities included in a two-year period. Cleaning 
should take place in the late summer/early fall prior to 
the start of the rainy season. Drainage facilities include 
catch basins (storm drain inlets) detention basins, 
retention basins, sediment basins, open drainage 
channels and lift stations. 

Annually. 

Prior to the 
start of the 

rainy season. 

After extreme 
event. 

N15: Vacuum 
Sweep 
Private 

Streets and 
Parking Lots 

Owner/Future 
POA 

Streets and parking lots are required to be swept on a 
regular frequency-based usage and field observations of 
waste accumulation, using a vacuum assisted sweeper.  
At a minimum all paved areas of a business shall be 
swept, in late summer or early fall, prior to the start of 
the rainy season or equivalent, as required by the 
governing jurisdiction. 

Monthly or as 
needed. 

Prior to the 
start of the 

rainy season. 
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N17: Comply 
with Other 
Applicable 

NPDES 
Permits 

Owner/Future 
POA 

Projects disturbing greater than one (1) acre are 
required to implement a Storm Water Pollution 
Prevention Plan during construction to control 
stormwater and non-stormwater discharges from the 
site, in conjunction with providing erosion control to 
prevent sediment from leaving the site. 

As needed 
during 

construction. 
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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 



 

6.1 Site Plan and Drainage Plan
 Existing Drainage Exhibit

  Preliminary WQMP Site Plan
 Supporting Calculation Summary
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Project number:
Project Name:
Project Region: VALLEY

Equations: RC = 0.858i 3 - 0.78i 2 + 0.774i +  0.04

P6 = (P2yr,1hr)(C1)

P2yr, 1hr = 0.47 (FROM FIGURE D-1 NOAA Atlas 14 INSET MAP)

DCV = 1/12 x DA * RC * P6 * C2

Location DA (ft2) i RC P6 C2 DCV (ft3)

DA1 215,657 0.64 0.44 0.70 1.963 10,795
0
0
0
0
0
0

Total 215,657 10,795

Where: DA = Project Drainage Area, in square feet

i  = watershed imperviousness ratio which is equal to the percent total impervious divided by 100

RC = runoff coefficient

P2yr, 1hr = 1-hour rainfall depth for a 2-year return period, in inches

P6 = mean annual runoff-producing rainfall depths. In watershed inches, Table #-1 in Appendix D

valley, C1 = 1.4807

mountain, C1 = 1.9090

desert, C1 = 1.2371

C2 = regression constant, 1.582 and 1.963 for 24 and 48 hour draw down, respectively

DCV = Design Capture Volume, in cubic feet

Urban Runoff Quality Management Approach
(WEF Manual of Practice No. 23/ASCE Manual of Practice No. 87

WATER QUALITY CALCULATIONS
VOLUME-BASED BMP FOR SAN BERNARDINO COUNTY

2023.08008
913 California St. Redlands



Input
Basin 

Depth (ft)
Total Vol. 

(af)
Infiltration 

Outflow (cfs)
Orifice #1 

(cfs)
Weir 1 

Outflow (cfs)

Weir 2 - 
Emergancy 

Overflow (cfs)

Total Q 
outflow 

(cfs)
Contour 

Elevation
Contour 
Area (sf)

Inc. Volume 
(cf)

Inc. Volume 
(af)

1 0.00 0.00 0.07 0.07 1145.00 7,474
2 1.00 0.19 0.10 0.10 1146.00 9,529 8,480 0.19
3 2.00 0.44 0.12 0.39 0.51 1147.00 11,794 10,641 0.24
4 3.00 0.74 0.14 0.60 0.75 1148.00 14,293 13,023 0.30
5 4.00 1.10 0.17 0.76 14.79 15.72 1149.00 16,915 15,585 0.36
6 5.00 1.52 0.20 0.89 76.88 23.55 101.51 1150.00 19,690 18,285 0.42

In-Situ: 1.3 in/hr
Factor of 

Safety: 3
kdesign = 0.43 in/hr 0.00001 cfs/sq-ft

#1 #2
d (in)= 4 0

C= 0.66 0.66

A (ft2)= 0.087 0.000
FL Elev. 1146.30

#1 #2
L (ft) 12.57 0

Cw 3.33 3.33

A (ft2)= 12.56637 0
FL Elev. 1148.50

L (ft) 20
Cw 3.33

FL Elev. 1149.5

Target 100-
yr outflow: 6.9 cfs

Proposed Infiltration Basin "A"

Orifice Outflow [Q=CA(2g(hel.-hfl 

Weir Flow [Q=(Cw)(L)(H)3/2]

Emergancy Overflow 

Infiltration



4/15/24, 11:46AM about:blank 

WQMP Project Report - San Bernardino Co. Stormwater Program 

Area of Interest {AOI) Information 

Area : 485,569.08 tt2 

Apr 15 2024 11 :45:08 Pacific Daylight Time 

about:blank 

D Parcels 

Drainage Facilities 

-- EHM 

14,514 
0 0.-03 0.06 0.1 ffil 

0 005 01 0.2 m 
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4/15/24, 11 :46 AM about:blank 

Project Site Parcel Numbers 

# Parcel Number Acreage Area(fl2) 

1 029203417 5.08 220,299.74 

2 029203411 0.00 265,269.63 

Drainage Segment Details 

Closest channel 
Highest downstream Is this drainage segment's 

# System Number Faclllty Name susceptlblllty to hydromodlflcatlon segment subject to 

Hydromodification susceptibility TMDLs? 

1 3-501-18 Mission Channel EHM High No 

Are there downstream 
Is this drainage segment a Are there 303d llsted streams # drainage segments subject to Area(fl2) 

TMDLs? 303d listed stream? downstream? 

1 No No Yes 485,569.04 

Onsite Soil Groups 

# Onsite Soils Group Soll Type Soll Type Abbreviation Area(fl2) 

1 Soils - Hydro Group B 
HbA HANFORD SANDY LOAM, 

HANFORD SANDY LOAM 485,569.08 0 TO 2 PERCENT SLOPES B 

Known Groundwater Contamination Plumes Within 1,000' 

# Name Contaminant Major Contaminant Area(fl2) 

1 Redlands-Lockhead 
Perchlorate Plume (6ug/L; 

Perchlorate 485,569.08 August 2006 Interpretation) 

Studies and Reports Related to Project Site 

# Report Link Source Date Area(fl2) 

1 
SBVMWD High Groundwater USGS & San Bern Valley 

2005 485,569.08 / Pressure Zone Area Municipal Water District 

2 
CSDP No. 7 Storm Drain SY. CM Engineering Associates December 1982 485,569.08 stems 

3 
CSDP No. 7 Storm Drain SY. CM Engineering Associates December 1982 485,569.08 
~ 

4 
CSDP No. 7 Storm Drain SY. CM Engineering Associates December 1982 485,569.08 stems 

5 
CSDP No. 7 Storm Drain HY. CM Engineering December 1982 485,569.08 draulic Design Data 

6 
CSDP 4 CALC SHEET FOR San Bernardino County Flood 

February 1975 485,569.08 
HYDRO Control District 

7 
CSDP 4 HY.drological Design_ 

Omer H. Brodie & Associates May 1975 485,569.08 
Criteria 

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

about:blank 2/2 



6.2  Electronic Data Submittal 
 

PDF copies of the Final Approved WQMP, in addition to hard copies will be 
provided to the Developer/Owner and the City of Redlands, Public Works 
Department. The Developer shall deliver the hard copy of the WQMP to the 
POA, following the first year after POA establishment. If the City of Redlands 
requires specialized electronic document formats, we will provide them. 

 

  
CD of digital copies to be provide with Final WQMP plan submittal.



6.3 Post Construction 

  To be completed with the Final WQMP report.
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RECORDING REQUESTED BY: 

County of San Bernardino 
Department of Public Works 

 
AND WHEN RECORDED MAIL TO: 

County of San Bernardino 
Department of Public Works 
825 E. Third Street, Room 117 
San Bernardino, CA  92415-0835 

 
 
 
 
 
 

SPACE ABOVE THIS LINE FOR RECORDER’S USE 

 
 
 

 
 

COVENANT AND AGREEMENT REGARDING WATER QUALITY 
MANAGEMENT PLAN AND STORMWATER BEST MANAGEMENT 

PRACTICES TRANSFER, ACCESS AND MAINTENANCE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE ADDED TO PROVIDE ADEQUATE SPACE FOR RECORDING INFORMATION  
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Covenant and Agreement Regarding Water Quality Management Plan and Stormwater 

Best Management Practices  
Transfer, Access and Maintenance 

 
 

OWNER NAME:  

  
PROPERTY ADDRESS:  

  
  

 
APN:  

 
 
THIS AGREEMENT is made and entered into in  
 
 ,California, this  day of 

    
 , by and between   

 
 , hereinafter 

 
referred to as Owner, and the COUNTY OF SAN BERNARDINO, a political subdivision of the 
State of California, hereinafter referred to as “the County”; 
 
WHEREAS, the Owner owns real property (“Property”) in the County of San Bernardino, State of 
California, more specifically described in Exhibit “A” and depicted in Exhibit “B”, each of which 
exhibits is attached hereto and incorporated herein by this reference; and 
 
WHEREAS, at the time of initial approval of development project known as  
 
 within the Property described herein, 

the County required the project to employ Best Management Practices, hereinafter referred to as 
“BMPs,” to minimize pollutants in urban runoff; and 
 
WHEREAS, the Owner has chosen to install and/or implement BMPs as described in the Water 
Quality Management Plan, dated ______________________, on file with the County and 
incorporated herein by this reference, hereinafter referred to as “WQMP”, to minimize pollutants 
in urban runoff and to minimize other adverse impacts of urban runoff; and 
 
WHEREAS, said WQMP has been certified by the Owner and reviewed and approved by the 
County; and 
 
WHEREAS, the Owner is aware that periodic and continuous maintenance, including, but not 
necessarily limited to, filter material replacement and sediment removal, is required to assure 
peak performance of all BMPs in the WQMP and that, furthermore, such maintenance activity 
will require compliance with all Local, State, or Federal laws and regulations, including those 
pertaining to confined space and waste disposal methods, in effect at the time such 
maintenance occurs. 
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NOW THEREFORE, it is mutually stipulated and agreed as follows: 
 
1.     Owner shall comply with the WQMP 
 
2. All maintenance or replacement of BMPs proposed as part of the WQMP are the sole 

responsibility of the Owner in accordance with the terms of this Agreement. 
 
3. Owner hereby provides the County’s designee complete access, of any duration, to the 

BMPs and their immediate vicinity at any time, upon reasonable notice, or in the event of 
emergency, as determined by the County Director of Public Works, no advance notice, for 
the purpose of inspection, sampling, testing of the BMPs, and in case of emergency, to 
undertake all necessary repairs or other preventative measures at owner’s expense as 
provided in paragraph 5 below. The County shall make every effort at all times to minimize 
or avoid interference with Owner’s use of the Property.  Denial of access to any premises 
or facility that contains WQMP features is a breach of this Agreement and may also be a 
violation of the County’s Pollutant Discharge Elimination System regulations, which on the 
effective date of this Agreement are found in County Code Sections 35.0101 et seq.  If 
there is reasonable cause to believe that an illicit discharge or breach of this Agreement is 
occurring on the premises then the authorized enforcement agency may seek issuance of a 
search warrant from any court of competent jurisdiction in addition to other enforcement 
actions.  Owner recognizes that the County may perform routine and regular inspections, 
as well as emergency inspections, of the BMPs.  Owner or Owner’s successors or assigns 
shall pay County for all costs incurred by County in the inspection, sampling, testing of the 
BMPs within thirty (30) calendar days of County invoice. 

 
4. Owner shall use its best efforts diligently to maintain all BMPs in a manner assuring peak 

performance at all times. All reasonable precautions shall be exercised by Owner and 
Owner’s representative or contractor in the removal and extraction of any material(s) from 
the BMPs and the ultimate disposal of the material(s) in a manner consistent with all 
relevant laws and regulations in effect at the time. As may be requested from time to time 
by the County, the Owner shall provide the County with documentation identifying the 
material(s) removed, the quantity, and disposal destination), testing construction or 
reconstruction. 

 
5. In the event Owner, or its successors or assigns, fails to accomplish the necessary 

maintenance contemplated by this Agreement, within five (5) business days of being given 
written notice by the County , the County is hereby authorized to cause any maintenance 
necessary to be done and charge the entire cost and expense against the Property and/or 
to the Owner or Owner’s successors or assigns, including administrative costs, attorneys 
fees and interest thereon at the maximum rate authorized by the County Code from the 
date of the notice of expense until paid in full.  Owner or Owner’s successors or assigns 
shall pay County within thirty (30) calendar days of County invoice. 

 
6. The County may require the owner to post security in form and for a time period 

satisfactory to the County to guarantee the performance of the obligations stated herein. 
Should the Owner fail to perform the obligations under the Agreement, the County may, in 
the case of a cash bond, act for the Owner using the proceeds from it, or in the case of a 
surety bond, require the surety(ies) to perform the obligations of this Agreement.  
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7. The County agrees, from time to time, within ten (10) business days after request of 
Owner, to execute and deliver to Owner, or Owner's designee, an estoppel certificate 
requested by Owner, stating that this Agreement is in full force and effect, and that Owner 
is not in default hereunder with regard to any maintenance or payment obligations (or 
specifying in detail the nature of Owner's default).  Owner shall pay all costs and expenses 
incurred by the County in its investigation of whether to issue an estoppel certificate within 
thirty (30) calendar days after receipt of a County invoice and prior to the County’s 
issuance of such certificate.  Where the County cannot issue an estoppel certificate, 
Owner shall pay the County within thirty (30) calendar days of receipt of a County invoice. 

 
8. Owner shall not change any BMPs identified in the WQMP without an amendment to this 

Agreement approved by authorized representatives of both the County and the Owner.    
 
9. County and Owner shall comply with all applicable laws, ordinances, rules, regulations, 

court orders and government agency orders now or hereinafter in effect in carrying out the 
terms of this Agreement.  If a provision of this Agreement is terminated or held to be 
invalid, illegal or unenforceable, the validity, legality and enforceability of the remaining 
provisions shall remain in full effect.   

 
10. In addition to any remedy available to County under this Agreement, if Owner violates any 

term of this Agreement and does not cure the violation within the time already provided in 
this Agreement, or, if not provided, within thirty (30) calendar days, or within such time 
authorized by the County if said cure reasonably requires more than the subject time, the 
County may bring an action at law or in equity in a court of competent jurisdiction to 
enforce compliance by the Owner with the terms of this Agreement.  In such action, the 
County may recover any damages to which the County may be entitled for the violation, 
enjoin the violation by temporary or permanent injunction without the necessity of proving 
actual damages or the inadequacy of otherwise available legal remedies, or obtain other 
equitable relief, including, but not limited to, the restoration of the Property and/or the 
BMPs identified in the WQMP to the condition in which it/they existed prior to any such 
violation or injury.     

 
11. This Agreement shall be recorded in the Office of the Recorder of San Bernardino County, 

California, at the expense of the Owner and shall constitute notice to all successors and 
assigns of the title to said Property of the obligation herein set forth, and also a lien in such 
amount as will fully reimburse the County, including interest as herein above set forth, 
subject to foreclosure in event of default in payment. 
 

12. In event of legal action occasioned by any default or action of the Owner, or its successors 
or assigns, then the Owner and its successors or assigns agree(s) to hold the County 
harmless and pay all costs incurred by the County in enforcing the terms of this 
Agreement, including reasonable attorney’s fees and costs, and that the same shall 
become a part of the lien against said Property. 

 
13. It is the intent of the parties hereto that burdens and benefits herein undertaken shall 

constitute covenants that run with said Property and constitute a lien there against. 
 
14. The obligations herein undertaken shall be binding upon the heirs, successors, executors, 

administrators and assigns of the parties hereto. The term “Owner” shall include not only 
the present Owner, but also its heirs, successors, executors, administrators, and assigns. 
Owner shall notify any successor to title of all or part of the Property about the existence of 
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this Agreement. Owner shall provide such notice prior to such successor obtaining an 
interest in all or part of the Property. Owner shall provide a copy of such notice to the 
County at the same time such notice is provided to the successor. 

 
15. Time is of the essence in the performance of this Agreement. 
 
16. Any notice to a party required or called for in this Agreement shall be served in person, or 

by deposit in the U.S. Mail, first class postage prepaid, to the address set forth below. 
Notice(s) shall be deemed effective upon receipt, or seventy-two (72) hours after deposit in 
the U.S. Mail, whichever is earlier. A party may change a notice address only by providing 
written notice thereof to the other party. 

 
17. Owner agrees to indemnify, defend (with counsel reasonably approved by the County) and 

hold harmless the County and its authorized officers, employees, agents and volunteers 
from any and all claims, actions, losses, damages, and/or liability arising out of this 
Agreement from any cause whatsoever, including the acts, errors or omissions of any 
person and for any costs or expenses incurred by the County on account of any claim 
except where such indemnification is prohibited by law. This indemnification provision shall 
apply regardless of the existence or degree of fault of indemnitees. The Owner’s 
indemnification obligation applies to the County’s “active” as well as “passive” negligence 
but does not apply to the County’s “sole negligence” or “willful misconduct” within the 
meaning of Civil Code Section 2782, or to any claims, actions, losses, damages, and/or 
liabilities, to the extent caused by the acts or omissions of any third party contractors 
undertaking any work (other than field inspections) or other maintenance on the Property on 
behalf of the County under this Agreement.. 

 
[REMAINDER OF THIS PAGE INTENTIONALLY LEFT BLANK]  
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IF TO COUNTY : 
 

 
IF TO OWNER: 

Director of Public Works  
 
825 E. Third Street, Room 117  
 
San Bernardino,  CA  92415-0835  
 
 

  
 
   
 
   
 
 

IN WITNESS THEREOF, the parties hereto have affixed their signatures as of the date first written 
above. 

 
OWNER:  

    Signature: ________________________  
     
    Name: ___________________________ 

 
Title:    ___________________________ 
 
Date:    __________________________                   
  
 
OWNER: 

 
    Signature: ________________________  
     
    Name: ___________________________ 

 
Title:   ___________________________ 
 
Date:   ___________________________ 

 

FOR: Maintenance Agreement, dated 
_________________________, for the 
project known as 
__________________________________ 
__________________________________ 
(APN)_____________________________, 
As described in the WQMP dated 
_________________________________.  
 

 
NOTARIES ON FOLLOWING PAGE 

 
A notary acknowledgement is required for recordation. 
 
ACCEPTED BY: 
 
 
 
                                                                                                        

GERRY NEWCOMBE, Director of Public Works 
 
 
Date: ___________________________________ 
 
 
 
 
 
 
Attachment:  Notary Acknowledgement 
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ATTACHMENT 1 
Notary Acknowledgement) 
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 EXHIBIT A 

(Legal Description) 
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EXHIBIT B 
(Map/illustration) 

 
 
 
 
 
 
 
 
 
 

 
 

   
 



6.4 Other Supporting Documentation 
 6.4.1 Geotechnical Report and Percolation Tests 
 6.4.2 Precipitation Data 
 6.4.3 Educational Materials  



6.4.1 Geotechnical Report and Percolation Tests 

  



 
 
 
 

REPORT OF 
 

GEOTECHNICAL INVESTIGATION 
 

AND PERCOLATION TESTING FOR SUSMP 
 

PROPOSED COMMERCIAL DEVELOPMENT PROJECT 
 

APN: 0292034170000 
 

913 CALIFORNIA STREET  
 

REDLANDS, CALIFORNIA 92374 
 
 
 
 
 
 
 
 
 

FOR 
 

J D FUEL, LLC 
 
 
 
 
 
 
 
 
 
 
 
 

PROJECT NO. 23-536-02 
  

NOVEMBER 30, 2023



November 30, 2023                                                                                            23-536-02

J D Fuel LLC
1031 Rosecrans Avenue, Suite #207
Fullerton, California 92833

Attention: Chandresh Ravaliya

Subject: Geotechnical Investigation
And Percolation Testing For SUSMP
Proposed Commercial Development Project
APN: 0292034170000
913 California Street
Redlands, California 92374

Ladies & Gentlemen:

INTRODUCTION
This report presents the results of a geotechnical investigation for the subject 

project. During the course of this investigation, the engineering properties of the 

subsurface materials were evaluated in order to provide recommendations for design and 

construction of temporary excavation, foundations, grade slabs, and grading. Our

investigation included subsurface exploration, soil sampling, laboratory testing, 

engineering evaluation and analysis, on-site percolation testing for SUSMP, consultation,

and preparation of this report.

This office has previously issued a soils report dated April 15, 2005 (AES Report 

No. 05-533-02) for the subject lot. Based on the conversation with the client, it is our 

understanding that, since the issuance of the previous report, the owners and design 

team (including the architect) have changed. The new client has requested a new report 

for a an entirely different project at the subject site. For reference, we have enclosed a

PDF version of the previous report to this new report.

During the course of this investigation, the provided architectural site plan provided

by the client was used as reference.

AES 
a dMsio11 of Applied Soil Ted111ology. !11(·. GEOTECHNICAL & ENVIRONMENTAL ENGINEERING CONSULTANTS 

4742 SAN FERNANDO ROAD • GLENDALE, CA 91204 TEL. (818) 552-6000 • FAX (818) 552-6007 www.aessoil.com 

SOILS & FOUNDATION INVESTIGATION • MATERIAL TESTING • FOUNDATION INSTRUMENTATION • SEISMICITY INVESTIGATION 
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APPLIED EARTH SCIENCES 
23-536-02  

 The enclosed Site Plan; Drawing No. 1, shows the approximate location of the 

drilled borings in relation to the site boundaries and the proposed development.  This 

drawing also shows the location on the plan and profile of Cross Section A-A’.   

 Figure No. 1 shows the Site Vicinity Map. Figure No. 2 shows the Regional 

Topographic Map. Figure No. 3 shows the Regional Geologic Map.  

 The attached Appendix I, describes the method of field exploration. Figure Nos.   I-

1 through I-6 present summaries of the materials encountered at the location of our 

borings and test pits. The test pits were excavated for the purpose of percolation testing. 

Figure No. I-7 presents the Uniform Soil Classification System Chart; a guide to the Log 

of Exploratory Borings and test pits. 

 The attached Appendix II describes the laboratory testing procedures. Figure Nos. 

II-1 and II-2 present the results of direct shear and consolidation tests performed on 

selected undisturbed soil samples. 

 It should be noted that the presented recommendations for excavation and 

foundation are based on our understanding of the depth of cuts setback conditions and 

assumed structural loading. This office should be consulted to see if the actual structural 

loading and excavation depths are different from those used during this investigation. 

 

PROJECT CONSIDERATION 

 It is our understanding that the proposed project will consist of construction of a  

commercial complex.  The proposed project will consist of construction of a one-story 

carwash tube with vacuum station, one-story coffee shop, a 4-story hotel building, and 

site improvements including the addition of open paved parking spaces.  

 The proposed buildings are expected to be established near grade. No basement 

is proposed. 

 The flooring system will be in the form of concrete slab established at or close to 

the existing grade. The approximate location of the proposed buildings with respect to the 

site boundaries is shown on the enclosed Site Plan; Drawing No.1. 

 Structural loading data was not available at the time of this investigation. For the 

purpose of this report, it is assumed that maximum concentrated loads of the interior 

columns will be on the order of 40 kips for the coffee shop and car wash and 400 kips for 
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the hotel, combined dead plus frequently applied live loads. Perimeter and interior wall 

footings of the structure are expected to exert loads of on the order of 2 kips per lineal 

foot for the coffee shop/car wash structures and 10 kips for the hotel building. 

ANTICIPATED SITE GRADING WORK 

 The site grading is expected to involve removal and recompaction of any surficial 

fill and loose native soils (a maximum of 2 to 3 feet; to be determined by the Soil Engineer 

during site grading). The recompacted soils can then be used to receive new fill for 

support of foundations and grade slabs. The required grading in the areas of surface 

parking will be limited to removal and recompaction of the top 12 inches of the existing 

soils. As part of the site grading work, some utility trenches will be backfilled. 

 The zone of removal should be extended beyond the exterior walls of the proposed 

buildings a horizontal distance equal to the thickness of fill.  

 In our previous report, it was noted that due to shrinkage considerations and raising 

the site grade above the potential flood zone, imported soils will be required to accomplish 

the site grading work. All imported soils should be non-expansive and granular in nature 

(similar to the site soils).  

 

SITE CONDITIONS 

SURFACE CONDITIONS 

 The site of the proposed development is an existing vacant located at 913  

California Street in Redlands, California.  At the time of our filed investigation, the site 

was vacant and covered with dirt/shrubs. The site was noted to be general level. 

 An existing service station occurs to the northeast of the subject site and is not part 

of the scope. A flood control channel occurs to the south of the site. See enclosed Site 

Plan; Drawing No.1. 

 

SUBSURFACE CONDITIONS 

 Correlation of the subsoil between the test holes was considered to be good. 

Generally, the site, to the depth explored, was found to be covered by fill (silty sand) 

underlain by natural deposits of silty sand, sandy and/or clayey silt, and relatively clean 

sand soils with variable amounts of gravel. The thickness of the existing fill was found to 
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be on the order of 1 foot at the location of our test holes. Deeper fill, however, may be 

present between and beyond our borings and closer to the storm drain channel.  

The existing fill and top 2 feet of the site native soils were found to be generally 

porous and compressible. At their present state, such soils should not be used for support 

of new fill, structural foundations and grade slabs. The existing fill, however, may be 

excavated and reused in the areas of compacted fill. 

 The native soils found below a depth of about 3 feet were found to be medium 

dense in-place and free of visual porosity. The results of our laboratory testing indicated 

that the site native soils were of moderate strength and moderately compressible.  

 The site upper soils (including the existing fill) were found to be granular in nature. 

Such soils were found to be virtually non-expansive. 

 During the course of our field exploration, no groundwater was encountered in our 

test holes extended to maximum depth of 51 feet. No groundwater data could be found 

in the vicinity of the subject site.  

  Due to the method of drilling (use of continuous auger) caving was not detected 

during the course of our field exploration. Foundation construction will not require forming 

due to the silty nature of the upper site soils. 

 

SEISMIC DESIGN CONSIDERATIONS 

In accordance with the ASCE7-16, corresponding to CBC 2022, the project site 

can be classified as site “D”. The mapped spectral accelerations of SS= 2.002 (short 

period) and S1 =0.792 (1-second period) can be used for this project. These parameters 

correspond to site Coefficients values of Fa =1.0 and FV = null (see the Note below), 

respectively. 

The seismic design parameters would be as follows: 

 

 
Note: Since the seismic factor S1 is greater than 0.2 site-specific ground motion 

hazard analysis may be required. The project structural engineer shall determine if an 

exemption can be applied in accordance with ASCE7-16, Supplement 3, Section 11.4.8. 

SMS= Fa (SS) = 1.0 (2.002) = 2.002 SM1=Fv (S1) = 1.7 (0.792) = 1.346 

SDS=2/3 (SMS) = 2/3 (2.002) = 1.335   SD1=2/3 (SM1) = 2/3 (1.346) = 0.898  
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for structures on Site Class D sites with S1 greater than or equal to 0.2, the parameter 

SM1 determined by equation (11.4-2) shall be increased by 50%. Alternatively, a 

supplement report containing a site-specific ground motion hazard analysis in accordance 

with ASCE7-16 section 21.2 shall be submitted for review and approval. If an exemption 

applies, a long period coefficient (Fv) of 1.7 may be utilized for calculation of the seismic 

parameters SM1 and SD1 in the above table. 

  

EVALUATION OF LIQUEFACTION POTENTIAL 

 As part of our field exploration, one boring was extended to a maximum depth of 

51 feet.  No water was encountered in our borings. There is no historic groundwater data 

available for this site and its vicinity. However, for evaluating liquefaction potential at the 

site, groundwater was assumed at a depth of about 4 feet below ground surface where a 

BMP will be used for infiltration of stormwater into the subsurface soils.  

 The results of our liquefaction analysis (using CivilTech program) with lower-level 

peak ground acceleration (PGA) corresponding to 2/3 of PGAM (a value of 0.62g) and the 

predominant earthquake magnitude of 7.22 with 10% probability of exceedance in 50 

years (475-year return period) a factor of safety of greater than 1.1 was obtained for all 

layers. The corresponding seismic related total and differential settlements were found to 

be negligible. See the enclosed engineering calculation sheets. 

 When using higher level peak ground acceleration value of 0.93g corresponding 

to PGA based on PGAM (Maximum Considered Earthquake-Geometric Mean, MCEg, 

adjusted to site effects, ASCE 7-16 Eq. 11.8-1) and the predominant earthquake 

magnitude of 7.55 with 2% probability of exceedance in 50 years (2475-year return 

period) a factor of safety of greater than 1.0 was also obtained for all layers. The 

corresponding seismic related total and differential settlements were found to be less than 

0.10 of an inch. It is our opinion that soil liquefaction will not occur at this site. 

 

STATEMENT 111 

 For the purpose of the subject project, it is our opinion that when the proposed 

grading and construction is made as planned, following the recommendations of this 

report, the site will be safe against the hazards of landsliding, settlement or slippage.  The 
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proposed construction and grading will not have adverse effect on the geologic stability 

of the existing properties outside the boundaries of the subject site. 

 

SOIL CHEMICAL IMPURITIES AND CORROSION CONSIDERATIONS 

 After the proposed finished grades are established, samples of the subgrade 

materials in contact with foundations and utility lines, should be tested for chemical 

impurity (soil corrosivity).  For the purpose of this report, however, it should be assumed 

that the site soils are corrosive.  Subject to the results of chemical testing during 

construction, the design may be changed. 

  

EVALUATION AND RECOMMENDATIONS 

GENERAL 

 Based on the geotechnical engineering data derived from this investigation, the 

site is considered to be suitable for the proposed development. The surficial fill and top 

zone of porous native soils (a total thickness of on the order of 2 to 3 feet) should be 

excavated until non-porous soils (to be determined by the Soil Engineer) are exposed. 

The zone of removal should be extended beyond the exterior walls of the proposed 

buildings a horizontal distance equal to the thickness of fill. 

 After proper site grading, conventional spread footing foundation system can be 

used for support of the proposed buildings. The foundation bearing soils are expected to 

be properly compacted fill soils. 

 Grade slabs can be supported on the finished grades which will consist of properly 

compacted fill soils. Due to granular nature, soil expansion will not be an issue at this site. 

It is recommended, however, that the grade slabs for this project be taken at least 5 inches 

and be reinforced with #4 bars placed at every 16 inches on center each way. 

 The following sections present our specific recommendations for temporary 

excavation, site grading, site drainage, foundations, lateral design, grade slabs, minor 

walls, and observations during construction. 
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TEMPORARY EXCAVATION 

 Where space limitations permit, unshored temporary excavation slopes can be 

used. Based upon the engineering characteristics of the site upper soils, it is our opinion 

that temporary excavation slopes in accordance with the following table should be used: 

 

 

Maximum Depth of Cut 

(Ft) 

Maximum Slope Ratio 

(Horizontal: Vertical) 

0-3 Vertical 

>3 1:1 

 

 Water should not be allowed to flow over the top of the excavation in an 

uncontrolled manner. No surcharge should be allowed within a 45-degree line drawn from 

the bottom of the excavation. Excavation surfaces should be kept moist but not saturated 

to retard raveling and sloughing during construction. 

 It would be advantageous, particularly during wet season construction, to place 

polyethylene plastic sheeting over the slopes. This will reduce the chances of moisture 

changes within the soil banks and material wash into the excavation.  

 

GRADING RECOMMENDATIONS 

 Site grading for the proposed project will involve excavation of the existing fill and 

native soils until competent native soils are exposed which could be about 2 to 3 feet 

below the ground surface and properly recompact the excavated soils. The recompacted 

fill will be used for supporting structural foundations and grade slabs. Debris and rocks 

larger than 4 inches in diameter should be excluded from the areas of new compacted fill.  

 For utility trench backfill, place clean sand around and above the utility lines using 

jetting. The sand should be brought up to 12 inches above utility lines. Above the sand, 

normal soils from the site can be used. All utility backfills should be placed at a minimum 

relative compaction of 90% at optimum moisture content.   

 Prior to placement of any fill on the site, the Soil Engineer should observe the 

excavation bottoms. The areas to receive compacted fill should be scarified to a depth of 

about 8 inches, moistened as required to bring to optimum moisture content, and 
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compacted to at least 90 percent of the maximum dry density as determined by the ASTM 

Designation D1557 Compaction Method. 

 General guidelines regarding site grading are presented below which may be 

included in the earthwork specification. It is recommended that all fill be placed under 

engineering observation and in accordance with the following guidelines: 

 
1. All vegetation and debris should be collected and hauled off-site. In the 

areas of new fill, the existing fill should be excavated until native soils are 
exposed. 

  
2.  The excavated areas should be observed and approved by the Soil 

Engineer prior to placing any fill. 
 
3.  The excavated sandy soils from the site are considered to be satisfactory 

to be reused in the areas of compacted fill and wall backfill provided that 
rocks larger than 6 inches in diameter are removed. 

 
5. Fill material, approved by the Soil Engineer, should be placed in controlled 

layers. Each layer should be compacted to at least 90 percent of the 
maximum unit weight as determined by ASTM designation D 1557-02 for 
the material used. 

 
6. The fill material shall be placed in layers which, when compacted, shall not 

exceed 8 inches per layer. Each layer shall be spread evenly and shall be 
thoroughly mixed during the spreading to insure uniformity of material in 
each layer. 

 
7. When moisture content of the fill material is too low to obtain adequate 

compaction, water shall be added and thoroughly dispersed until the 
moisture content is near optimum. When the moisture content of the fill 
material is too high to obtain adequate compaction, the fill material shall be 
aerated by blading or other satisfactory methods until near optimum 
moisture condition is achieved. 

 
8. Inspection and field density tests should be conducted by the Soil Engineer 

during grading work to assure that adequate compaction is attained. Where 
compaction of less than 90 percent is indicated, additional compactive effort 
should be made with adjustment of the moisture content or layer thickness, 
as necessary, until at least 90 percent compaction is obtained. 

 

SITE DRAINAGE 

 Site drainage should be provided to divert roof and surface waters from the 

property through non-erodible drainage devices to the street. In no case should the 
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surface waters be allowed to pond adjacent to the building or behind the walls. A minimum 

slope of two and five percent are recommended for paved and unpaved areas, 

respectively. 

 The site drainage recommendations should also include the following: 

 
1. Having positive slope away from the buildings, as recommended above; 

2. Installation of roof drains, area drains and catch basins with appropriate 
connecting lines; 

3. Managing landscape watering; 

4. Regular maintenance of the drainage devices; 

5. Installing waterproofing or damp proofing, whichever appropriate, beneath 
concrete grade slabs and behind the walls; 

6. The owners should be familiar with the general maintenance guidelines of the 
City requirements. 

 

FOUNDATIONS 

 Conventional spread footing foundation systems could be used to support the 

proposed buildings. The foundation bearing materials are expected to be firm native 

and/or properly compacted fill soils.   

 Exterior and interior footings should be a minimum of 18 inches wide and should 

be placed at a minimum depth of 24 inches below the lowest adjacent final grades.  

 Properly designed and constructed spread footings may be based on an allowable 

maximum bearing pressure of 1,800 pounds per square foot. This value may be increased 

at a rate of 100 and 200 pounds per square foot for each additional foot of footing width 

and depth, to a maximum value of 2,400 pounds per square foot. The footings for this 

project should be connected in both directions using beams. 

 The above given values are for the total of dead and frequently applied live loads. 

For short duration transient loading, such as wind or seismic forces, the given values may 

be increased by one-third. 

 Under the allowable maximum soil pressure, footings carrying the assumed 

maximum concentrated loads of up to 400 kips are expected to settle on the order of 3/4 

of one inch. Continuous footings, with loads of up to 10 kips per linear foot are expected 

to settle on the order of ½ of one inch. Maximum differential settlements are expected to 
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be on the order of 1/4 of an inch. Due to granular nature of the materials, it is anticipated 

that the major portions of the settlements will occur during construction. 

 

LATERAL DESIGN  

 Lateral resistance at the base of footings in contact with native soils and/or 

compacted fill soils may be assumed to be the product of the dead load forces and a 

coefficient of friction of 0.3. Passive pressure on the face of footings may also be used to 

resist lateral forces.  

 A passive pressure of zero at the finished grades and increasing at a rate of 250 

pounds per square foot per foot of depth to a maximum value of 1,800 pounds per square 

foot may be used for footings poured against properly compacted fill soils. 

 

GRADE SLABS  

 Grade slabs can be supported on finished grade which will consist of properly 

compacted fill soils. Due to granular nature, soil expansion will not be an issue at this site. 

It is recommended, however, that the grade slabs for this project be taken at least 5 inches 

and be reinforced with #4 bars placed at every 16 inches on center each way. 

 In the areas where moisture sensitive floor covering is used and slab dampness 

cannot be tolerated, a vapor-barrier should be used beneath the slabs. This normally 

consists of a 10-mil polyethylene film covered with 2 inches of clean sand. 

 

RETAINING WALLS  

 Static design of minor retaining walls may be based on an equivalent fluid pressure 

of 40 pounds per square foot per foot of depth. This assumes that no hydrostatic pressure 

will occur behind the walls. Hydrostatic pressures should be relieved from the back of the 

retaining walls through properly designed and constructed subdrain. This normally 

consisted of 4-inch diameter perforated pipes encased in free draining gravel (at least 

one cubic foot per lineal foot of the pipes). To reduce the chances of siltation, an approved 

fabric should be used around the gravel. 

 Uniform surcharge effects may be computed using a coefficient of 0.47 times the 

uniform loads. For allowable vertical and lateral pressure refer to the preceding sections.  
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  It is noted that, based on the new Code requirement, if the walls higher than 6 

feet should be designed not only for static, but also for seismic lateral earth pressures. 

For the purpose of this project, the magnitude of seismic lateral earth pressure should 

be assumed zero at the base of the excavation and increased upward at a rate of 48 

pounds per square foot per decreasing depth to a maximum value at the ground 

surface. The point of application of the lateral thrust of the seismic pressure should be 

assumed 0.6 time the wall height, measured from the bottom of the wall. The seismic 

lateral earth pressure should be applied to the active pressure. 

 

ON-SITE INFILTRATION CONSIDERATIONS 

  As part of the site development, it is required to provide an on-site storm water 

infiltration system. This normally consists of diversion of the stormwater into an 

underground system that will allow infiltration into the ground. 

   

PERCOLATION TESTING 

The procedure for percolation testing was based on the County of San Bernardino 

Technical Guidance Document, Appendix VII test procedures.  The constant head 

method described in section 2 of the Design Handbook for Low Impact Development (LID) 

Best Management Practices (BMP) prepared by Riverside County Flood Control Water 

Conservation District (9/2011) was used to perform percolation tests.  The percolation 

testing procedure was as follow: 

 

1. Two test pits were excavated to a depth of 2 feet (passing the upper fill); 

2. Using hand tools, excavated a 12-inch diameter test hole at the bottom of the test 

pit to a depth of 32 inches (5 times the radius of the hole); 

3. Covered the bottom of the hole with 2 inches of gravel;  

4. Due to silty sand native soils (USCS classification of SM), the tests were then run 

after 2 hours of presoaking instead of 24 hours; 

5. As shown in the attached Table 5, our 2 consecutive measurements showed that 

more than 6 inches of water seeped away in less than 25 minutes. Therefore, the 

test was run for an additional hour with measurements taken every 10 minutes. The 
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drop that occurred during the final 10 minutes was used to calculate the percolation 

rate. File data showing the two 25-minute readings and the six 10-minute readings.   

 

The percolation tests were performed in Test Pit No. 1 and 2 respectively at depth 

of 3.5 to 4.5 feet below the ground surface in native soils. The enclosed Site Plan; Drawing 

No. 1, shows the approximate location of excavated test pits and where the percolation 

test was conducted (Perc-1 and Perc-2). 

PERCOLATION RATE CONVERSION 

The Percolation Test Data Sheets (Table 5) were prepared as the test was 

performed in the field. The test was performed using 6 trials. The data collected from Test 

Pit No.1 at the final interval is as follows: 

Time interval, ∆t = 10 minutes 

Initial Depth to Water, D0 = 12 inches 

Final Depth to Water, Df = 13.50 inches 

Total Depth of Test Hole, DT = 30 inches 

Test Hole Radius, r = 6 inches 

The conversion equation used to calculate infiltration rate:  

It =  
∆H 60 r

∆t(r + 2Havg)
 

“H0” is the initial height of water at the selected time interval: 

H0 =  DT −  D0 = 30 − 12 = 18 inches 

 “Hf” is the final height of water at the selected time interval: 

Hf =  DT −  Df = 30 − 13.50 = 16.5 inches 

 “∆H” is the change in height over the time interval: 

Havg = ∆D =  H0 −  Hf = 18 − 16.5 = 1.5 inches 

 “Havg” is the average height over the time interval:  

Havg = (H0 +  Hf)/2 = (18 + 16.5)/2 = 17.25 inches 
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“It” is the tested infiltration rate:   

It =  
∆H 60 r

∆t(r + 2Havg)
=  

(1.5 in)(60 min/hr)(6 in)

(10 min)((6 in) + 2(1.5))
= 1.3 in/hr 

 

The Percolation Test Data Sheets (Table 5) were prepared as the test was 

performed in the field. The test was performed using 6 trials. The data collected from Test 

Pit No.2 at the final interval is as follows: 

Time interval, ∆t = 10 minutes 

Initial Depth to Water, D0 = 12 inches 

Final Depth to Water, Df = 13.75 inches 

Total Depth of Test Hole, DT = 30 inches 

Test Hole Radius, r = 6 inches 

The conversion equation used to calculate infiltration rate:  

It =  
∆H 60 r

∆t(r + 2Havg)
 

“H0” is the initial height of water at the selected time interval: 

H0 =  DT −  D0 = 30 − 12 = 18 inches 

 “Hf” is the final height of water at the selected time interval: 

Hf =  DT −  Df = 30 − 13.75 = 16.25 inches 

 “∆H” is the change in height over the time interval: 

Havg = ∆D =  H0 −  Hf = 18 − 16.25 = 1.75 inches 

 “Havg” is the average height over the time interval:  

Havg = (H0 +  Hf)/2 = (18 + 16.25)/2 = 17.125 inches 

“It” is the tested infiltration rate:   

It =  
∆H 60 r

∆t(r + 2Havg)
=  

(1.75 in)(60 min/hr)(6 in)

(10 min)((6 in) + 2(1.75))
= 1.6 in/hr 
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 The results of our in-situ testing with applied reduction factors indicated that the 

design infiltration rate was calculated to be about between 1.3 and 1.6 inches per hour. 

Using a factor of safety of 3, the infiltration rate of 0.43 inches per hour can be used in 

the design of LID system as the lowest available infiltration rate.  

 As shown in Drawing No.1, to minimize the potential for ground distress to adjacent 

buildings or adjacent properties, infiltration chambers set back laterally meet the minimum 

of 10 feet from the proposed footings and private property lines.  

 The system should be designed so that any excess water not infiltrated into the 

subsoil would be diverted into the planter boxes first and then to the street (after going 

through the required filtration process) or whichever method is acceptable by the City and 

local jurisdiction.  

Assuming that the infiltration system will be maintained at least 10 feet from the 

building foundations and property lines, it is anticipated that hydroconsolidation,  

foundation settlement, liquefaction, groundwater, or hydrostatic pressure will not 

adversely affect the proposed building and off-site structures.   

 

PERCOLATION CONCLUSIONS AND RECOMMENDATIONS 

 To minimize the potential for ground distress to adjacent buildings or adjacent 

properties, infiltration systems should be set back laterally a minimum of 10 feet from the 

proposed footings and private property lines.  

 Based on the data presented, it is anticipated that foundation settlement, 

liquefaction, groundwater, or hydrostatic pressure will not adversely affect the site 

improvements due to the proposed stormwater infiltration system if designed and 

implemented as recommended herein. It should be noted that the recommended 

infiltration rates are derived from field testing.   

 However, the tests are not full size, and the actual permeability or percolation rates 

obtained from the constructed seepage devices may vary from these test values. The 

infiltration system design, construction and operation should comply with the 

manufacturer’s specifications and applicable SUSMP requirements, environmental 

regulations and other applicable regulations. It should be understood that such infiltration 

devices are often susceptible to “fouling” or clogging due to silt, organics, or other foreign 
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matter than enters the water during the life of the facility. Eventual replacement of the 

devices may be necessary eventually if clogging becomes too extensive over time. 

Periodic inspection and maintenance is recommended and will extend the life of the 

product.  

 Final plans for the development and the stormwater infiltration system should be 

made available to AES for review prior to final submittal to the City for approval. The 

infiltration gallery excavation should be observed by a representative of AES prior to 

placing geotextile fabric, gravel fill, or any other cover to confirm that the intended stratum 

has been encountered. All backfill should be properly compacted and tested by AES per 

current City guidelines. 

 The system should be designed so that any excess water not infiltrated into the 

subsoil would be diverted into the planter areas first and then to the street (after going 

through the required filtration process). 

 

OBSERVATION DURING CONSTRUCTION  

 The presented recommendations in this report assume that all foundations will be 

established in properly compacted fill soils. All footing excavations should be observed 

and approved by a representative of this office before reinforcing is placed. 

 All site grading work should be observed and tested by a representative of this 

office. Please notify this office at least 24 hours before any observation work is required.  

 

CLOSURE 

 The findings and recommendations presented in this report were based on the 

results of our field and laboratory investigations combined with professional engineering 

experience and judgment. The report was prepared in accordance with generally 

accepted engineering principles and practice. We make no other warranty, either express 

or implied. 

 It is noted that the conclusions and recommendations presented are based on 

exploration "window" borings and excavations which is in conformance with accepted 

engineering practice. Some variations of subsurface conditions are common between 

"windows" and major variations are possible. 
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The following Figures and Appendices are attached and complete this report: 
 

Liquefaction Analysis, Wall Pressure Calculations, and Percolation Data Sheets 
Drawing No. 1 - Site Plan 
 Figure No. 1 - Site Vicinity Map 
 Figure No. 2 - Regional Topographic Map 
 Figure No. 3 - Regional Geologic Map 
  Appendix I- Method of Field Exploration 
   Log of Borings Figure Nos. I-1 through I-6 
   Unified Soil Classification System Figure No. I-7 
  Appendix II- Methods of Laboratory Testing 
   Figure Nos. II-1 and II-2 
  Appendix III - Soft Copy of AES Soil Report 
   dated April 15, 2005 (PDF Only) 

Respectfully Submitted, 
APPLIED EARTH SCIENCES    Reviewed by: 

______________________                         ______________________ 

Fereidoun “Fred” Jahani       Caro J. Minas, President 
Project Engineer        Geotechnical Engineer  
RE62875         GE 601 

FJ/CJM/la 

Distribution: (4) Addressee  

 

 
 

__________________________________ ___________ _________________________ ______________________________________________________________________________________ _______            

ni    
   
   

__ ______________________________________________________________________ _______________________________________________________________________________________________________________________ _____________________________________________________________________________________________________________________________ _

Caro J Miiiiiiinas PPresid



§ 

, • 
'" :> 
• 

i 

LIQUEFACTION ANALYSIS 

Hole No.=1 Water Depth=4 ft 

913 California Street 

N-Value Unit Weight-pcf Fines % 
(ff) 0 100 0 200 0 100 

0 ���� -� -��-� -� -��- � ''''' ''' 

10 

20 

30 

40 

50 

60 

70 

SPT or BPT test 

� A E S Applied Earth Sciences 

C7 

23-536-02_2% 

Magnitude=7.55 

Acceleration=0.93g 

Soi l  Description 

Fill:mod comp,sl mst,l ight brwn,silty SAND 
med dense, sl ightly moist, l ight olive gray, 

f ine rained SAND 

stiff, sl ightly moist, l ight gray, fine grained 
SAND-SILT mixture 

medium dense, sl ightly moist, l ight gray, 
silty f ine grained SAND 

grades to olive gray, silty fine to medium 
grained SAND 

grades to dense, l ight brownish gray, silt; 
fine grained SAND 

very stiff, sl ightly moist, l ight gray, sandy 
SILT 

dense, sl ightly moist, l ight brownish gray, 
fine to medium grained SANDwith silt, 
gravels 
very stiff, moist, dark olive gray, sandy 
SILT 

very dense, sl ightly moist, l ight gray, fine 
grained SAND with silt, gravels 

grades to fine to medium grained SAND 

1 



LIQUEFACTION ANALYSIS 
913 California Street 

Hole No.=1 Water Depth=4 ft 

Shear Stress Ratio 
(ff) 0 

0 ��-� -��-� -��-� -�� 

10 

20 

30 

40 

fs1=1 
fs2=1.00 

so CRR - CSR fs1- fs2 -
Shaded Zone has Liquefaction Potential 

70 

Factor o f  Safety 
0 1 5 
I! I I I I I I I 

Settlement 
0 (in ) 

) '' '''''' 

S=0.11 in. 
Saturated 
Unsaturat. 

� A E S Applied Earth Sciences 23-536-02_2% 

Magnitude=7.55 

Acceleration=0.93g 

Soi l  Description 

Fill:mo-d comp,sl mst,l ight brwn,silty SAND 
med dense, sl ightly moist, l ight olive gray, 

fine rained SAND 

stiff, sl ightly moist, l ight gray, fine grained 
SAND-SILT mixture 

medium dense, sl ightly moist, l ight gray, 
silty fine grained SAND 

grades to olive gray, silty fine to medium 
grained SAND 

grades to dense, l ight brownish gray, silty 
fine grained SAND 

very stiff, sl ightly moist, l ight gray, sandy 
SILT 

'A¥,'/ dense, sl ightly moist, l ight brownish gray, tf t ;;:v:ls
medium grained SAND with silt, 

_v_ e_ ry
-st-if-f, -m- o_is_ t,-d-a-rk_ o_l iv- e-

gr_ a_ y_, •- •-n-
dy

---1 

SILT 

very dense, sl ightly moist, l ight gray, fine 
grained SAND with silt, gravels 

grades to fine to medium grained SAND 

2 



    
***********************************************************************************
********************
                                          LIQUEFACTION ANALYSIS SUMMARY            
   
                                         Copyright by CivilTech Software     
                                               www.civiltech.com                 
    
***********************************************************************************
********************
 Font: Courier New, Regular, Size 8 is recommended for this report.
   Licensed to ,  10/4/2023 2:36:57 PM

 Input File Name: P:\Projects‐2023\23‐536‐02 & 24 xRef 
05‐333‐02\Engineering‐Calculation\Liquefaction\23‐536‐02_2%.liq
 Title:  913 California Street 
 Subtitle:  23‐536‐02_2%

 Surface Elev.=
 Hole No.=1
 Depth of Hole= 50.00 ft
 Water Table during Earthquake= 4.00 ft
 Water Table during In‐Situ Testing= 55.00 ft
 Max. Acceleration= 0.93 g
 Earthquake Magnitude= 7.55

 Input Data:
 Surface Elev.=
 Hole No.=1
 Depth of Hole=50.00 ft
 Water Table during Earthquake= 4.00 ft
 Water Table during In‐Situ Testing= 55.00 ft
 Max. Acceleration=0.93 g
 Earthquake Magnitude=7.55
 No‐Liquefiable Soils:   Based on Analysis

 1. SPT or BPT Calculation.
 2. Settlement Analysis Method: Ishihara / Yoshimine
 3. Fines Correction for Liquefaction: Stark/Olson et al.*
 4. Fine Correction for Settlement: During Liquefaction*
 5. Settlement Calculation in: All zones*
 6. Hammer Energy Ratio,                                   Ce = 1.2
 7. Borehole Diameter,                                         Cb= 1
 8. Sampling Method,                                          Cs= 1
 9. User request factor of safety (apply to CSR) ,   User= 1
    Plot two CSR (fs1=1, fs2=User)
 10. Use Curve Smoothing: Yes*
 * Recommended Options

 In‐Situ Test Data:



    Depth SPT gamma Fines
    ft pcf %
 ____________________________________
    0.00 14.00 112.00 38.00
    2.00 14.00 112.00 38.00
    5.00 17.00 108.00 43.00
    10.00 18.00 106.00 52.00
    15.00 20.00 109.00 36.00
    20.00 21.00 123.00 40.00
    25.00 31.00 116.00 44.00
    30.00 32.00 118.00 63.00
    35.00 42.00 125.00 12.00
    40.00 40.00 132.00 62.00
    45.00 65.00 115.00 12.00
    50.00 50.00 122.00 15.00
 ____________________________________

Output Results:
 Settlement of Saturated Sands=0.02 in.
 Settlement of Unsaturated Sands=0.09 in.
 Total Settlement of Saturated and Unsaturated Sands=0.11 in.
 Differential Settlement=0.056 to 0.073 in.

         Depth CRRm CSRfs F.S. S_sat. S_dry S_all
       ft   in. in. in.
 _______________________________________________________
       0.00 0.35 0.60 5.00 0.02 0.09 0.11
       2.00 0.35 0.60 5.00 0.02 0.09 0.10
       4.00 1.97 0.60 5.00 0.02 0.01 0.02
       6.00 1.97 0.73 2.69 0.02 0.00 0.02
       8.00 1.97 0.83 2.38 0.02 0.00 0.02
       10.00 1.97 0.90 2.19 0.02 0.00 0.02
       12.00 1.97 0.95 2.07 0.02 0.00 0.02
       14.00 1.97 0.99 1.99 0.02 0.00 0.02
       16.00 1.97 1.02 1.93 0.01 0.00 0.01
       18.00 1.97 1.04 1.89 0.01 0.00 0.01
       20.00 1.97 1.05 1.87 0.00 0.00 0.00
       22.00 1.97 1.06 1.86 0.00 0.00 0.00
       24.00 1.97 1.06 1.85 0.00 0.00 0.00
       26.00 1.97 1.07 1.84 0.00 0.00 0.00
       28.00 1.97 1.07 1.83 0.00 0.00 0.00
       30.00 1.97 1.08 1.83 0.00 0.00 0.00
       32.00 1.94 1.06 1.83 0.00 0.00 0.00
       34.00 1.92 1.05 1.83 0.00 0.00 0.00
       36.00 1.90 1.03 1.84 0.00 0.00 0.00
       38.00 1.88 1.01 1.85 0.00 0.00 0.00
       40.00 1.85 0.99 1.87 0.00 0.00 0.00
       42.00 1.83 0.97 1.88 0.00 0.00 0.00
       44.00 1.81 0.96 1.89 0.00 0.00 0.00
       46.00 1.80 0.94 1.90 0.00 0.00 0.00



       48.00 1.78 0.93 1.92 0.00 0.00 0.00
       50.00 1.76 0.91 1.93 0.00 0.00 0.00
 _______________________________________________________
 * F.S.<1, Liquefaction Potential Zone
   (F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

  Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight = 
pcf; Depth = ft; Settlement = in. 
 
___________________________________________________________________________________
_
 1 atm (atmosphere) = 1 tsf (ton/ft2)
   CRRm   Cyclic resistance ratio from soils
   CSRsf  Cyclic stress ratio induced by a given earthquake (with 
user request factor of safety)
   F.S.  Factor of Safety against liquefaction, F.S.=CRRm/CSRsf
   S_sat Settlement from saturated sands
   S_dry Settlement from Unsaturated Sands
   S_all Total Settlement from Saturated and Unsaturated Sands
   NoLiq No‐Liquefy Soils
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LIQUEFACTION ANALYSIS 

Hole No.=1 Water Depth=4 ft 

913 California Street 

N-Value Unit Weight-pcf Fines % 

(ff) 0 100 0 200 0 100 
0 ���� -� -��-� -� -��- � ''''' ''' 

10 

20 

30 

40 

50 

60 

70 

C7 

SPT or BPT test 

� A ES Applied Earth Sciences 23-536-02_10% 

Magnitude=7.22 

Acceleration=0.62g 

Soi l  Description 

Fill:mod comp,sl mst,l ight brwn,silty SAND 

med dense, sl ightly moist, l ight olive gray, 

f ine rained SAND 

stiff, sl ightly moist, l ight gray, fine grained 

SAND-SILT mixture 

medium dense, sl ightly moist, l ight gray, 

silty f ine grained SAND 

grades to olive gray, silty fine to medium 

grained SAND 

grades to dense, l ight brownish gray, silt; 

fine grained SAND 

very stiff, sl ightly moist, l ight gray, sandy 

SILT 

dense, sl ightly moist, l ight brownish gray, 

fine to medium grained SANDwith silt, 

gravels 

very stiff, moist, dark olive gray, sandy 

SILT 

very dense, sl ightly moist, l ight gray, fine 

grained SAND with silt, gravels 

grades to fine to medium grained SAND 

1 



LIQUEFACTION ANALYSIS 
913 California Street 

Hole No.=1 Water Depth=4 ft 

Shear Stress Ratio 
(ff) 0 

0 ��-� -��-�- � �-� -�� 

10 

20 

30 

40 

fs1=1 
fs2=1.30 

so CRR - CSR fs1- fs2 -
Shaded Zone has Liquefaction Potential 

70 

Factor of Safety Settlement 

0 1 5 0(in ) 
'!II I I I I I rr,r,T,T,T ,�,,,,, ,� 

I 

S = 0.01 in. 
Saturated 
Unsaturat. 

� A ES Applied Earth Sciences 23-536-02_10% 

Magnitude=7.22 

Acceleration=0.62g 

Soil Description 

Fill:mo-d comp,sl mst,light brwn ,silty SAND 
med d ense, slightly moist, ligh t olive gra y, 

fine rained SAND 

stiff, slightly moist, light gra y, fine grained 
SAND-SILT mixture 

medium d ense, slightly moist, light gra y, 
silty fine grained SAND 

grades to olive gra y, silty fine to medium 

grained SAND 

grades to d ense, light brownish gra y, silty 
fine grained SAND 

very stiff, slightly moist, light gra y, sandy 

SILT 

'A¥,'/ d ense, slightly moist, light brownish gra y, tf t ;;:v:ls
medium grain e d SAND with silt, 

_v_e_ry
-st-if-f,-m-o_is_t,-d-a -rk_ o_l iv

- e-
gr_a_y_, •- •-n-

dy
---1 

SILT 

very d ense, slightly moist, light gra y, fine 

grained SAND with silt, gravels 

grades to fine to medium grained SAND 

2 



    
***********************************************************************************
********************
                                          LIQUEFACTION ANALYSIS SUMMARY            
   
                                         Copyright by CivilTech Software     
                                               www.civiltech.com                 
    
***********************************************************************************
********************
 Font: Courier New, Regular, Size 8 is recommended for this report.
   Licensed to ,  10/4/2023 2:42:32 PM

 Input File Name: P:\Projects‐2023\23‐536‐02 & 24 xRef 
05‐333‐02\Engineering‐Calculation\Liquefaction\23‐536‐02_10%.liq
 Title:  913 California Street 
 Subtitle:  23‐536‐02_10%

 Surface Elev.=
 Hole No.=1
 Depth of Hole= 50.00 ft
 Water Table during Earthquake= 4.00 ft
 Water Table during In‐Situ Testing= 55.00 ft
 Max. Acceleration= 0.62 g
 Earthquake Magnitude= 7.22

 Input Data:
 Surface Elev.=
 Hole No.=1
 Depth of Hole=50.00 ft
 Water Table during Earthquake= 4.00 ft
 Water Table during In‐Situ Testing= 55.00 ft
 Max. Acceleration=0.62 g
 Earthquake Magnitude=7.22
 No‐Liquefiable Soils:   Based on Analysis

 1. SPT or BPT Calculation.
 2. Settlement Analysis Method: Ishihara / Yoshimine
 3. Fines Correction for Liquefaction: Stark/Olson et al.*
 4. Fine Correction for Settlement: During Liquefaction*
 5. Settlement Calculation in: All zones*
 6. Hammer Energy Ratio,                                   Ce = 1.2
 7. Borehole Diameter,                                         Cb= 1
 8. Sampling Method,                                          Cs= 1
 9. User request factor of safety (apply to CSR) ,   User= 1.3
    Plot two CSR (fs1=1, fs2=User)
 10. Use Curve Smoothing: Yes*
 * Recommended Options

 In‐Situ Test Data:



    Depth SPT gamma Fines
    ft pcf %
 ____________________________________
    0.00 14.00 112.00 38.00
    2.00 14.00 112.00 38.00
    5.00 17.00 108.00 43.00
    10.00 18.00 106.00 52.00
    15.00 20.00 109.00 36.00
    20.00 21.00 123.00 40.00
    25.00 31.00 116.00 44.00
    30.00 32.00 118.00 63.00
    35.00 42.00 125.00 12.00
    40.00 40.00 132.00 62.00
    45.00 65.00 115.00 12.00
    50.00 50.00 122.00 15.00
 ____________________________________

Output Results:
 Settlement of Saturated Sands=0.00 in.
 Settlement of Unsaturated Sands=0.01 in.
 Total Settlement of Saturated and Unsaturated Sands=0.01 in.
 Differential Settlement=0.006 to 0.008 in.

         Depth CRRm CSRfs F.S. S_sat. S_dry S_all
       ft   in. in. in.
 _______________________________________________________
       0.00 0.40 0.40 5.00 0.00 0.01 0.01
       2.00 0.40 0.40 5.00 0.00 0.01 0.01
       4.00 2.20 0.40 5.00 0.00 0.00 0.00
       6.00 2.20 0.49 4.53 0.00 0.00 0.00
       8.00 2.20 0.55 4.01 0.00 0.00 0.00
       10.00 2.20 0.60 3.69 0.00 0.00 0.00
       12.00 2.20 0.63 3.48 0.00 0.00 0.00
       14.00 2.20 0.66 3.34 0.00 0.00 0.00
       16.00 2.20 0.68 3.24 0.00 0.00 0.00
       18.00 2.20 0.69 3.18 0.00 0.00 0.00
       20.00 2.20 0.70 3.15 0.00 0.00 0.00
       22.00 2.20 0.70 3.13 0.00 0.00 0.00
       24.00 2.20 0.71 3.11 0.00 0.00 0.00
       26.00 2.20 0.71 3.09 0.00 0.00 0.00
       28.00 2.20 0.72 3.08 0.00 0.00 0.00
       30.00 2.20 0.72 3.07 0.00 0.00 0.00
       32.00 2.18 0.71 3.07 0.00 0.00 0.00
       34.00 2.15 0.70 3.08 0.00 0.00 0.00
       36.00 2.13 0.69 3.09 0.00 0.00 0.00
       38.00 2.10 0.68 3.11 0.00 0.00 0.00
       40.00 2.08 0.66 3.14 0.00 0.00 0.00
       42.00 2.05 0.65 3.16 0.00 0.00 0.00
       44.00 2.03 0.64 3.18 0.00 0.00 0.00
       46.00 2.01 0.63 3.20 0.00 0.00 0.00



       48.00 1.99 0.62 3.23 0.00 0.00 0.00
       50.00 1.97 0.61 3.25 0.00 0.00 0.00
 _______________________________________________________
 * F.S.<1, Liquefaction Potential Zone
   (F.S. is limited to 5, CRR is limited to 2, CSR is limited to 2)

  Units: Unit: qc, fs, Stress or Pressure = atm (1.0581tsf); Unit Weight = 
pcf; Depth = ft; Settlement = in. 
 
___________________________________________________________________________________
_
 1 atm (atmosphere) = 1 tsf (ton/ft2)
   CRRm   Cyclic resistance ratio from soils
   CSRsf  Cyclic stress ratio induced by a given earthquake (with 
user request factor of safety)
   F.S.  Factor of Safety against liquefaction, F.S.=CRRm/CSRsf
   S_sat Settlement from saturated sands
   S_dry Settlement from Unsaturated Sands
   S_all Total Settlement from Saturated and Unsaturated Sands
   NoLiq No‐Liquefy Soils



Height of Wall= 6 ft
131 pcf Sds= 1.335
180 psf

32 ⁰ Wq= 0.0 K
Driving Force

A (sf) W (K) L (feet) α (degrees) Wsinα (k) Wcosαtanφ (k) CL (k)
10.0 1.3 6.86 61 1.14 0.40 1.23 1.6 1.1

1.14

1.25 * 1.14 = 1.63 + UBF
UBF = 1.43 - 1.63 = -0.20 k/lft.

G h = -11.2 PCF
25 PCF

1.5 * 1.14 = 1.63 + UBF
UBF = 1.71 - 1.63 = 0.08 k/lft.

G h = 4.7 PCF
30 PCF

Ko = 1-SIN(φ)
Ko = 1 - SIN 32
Ko = 1 - 0.53 = 0.47

G h = N/A PCF
N/A PCF

Kh= 0.68 * 0.53 = 0.36
PAE = 1/2 * 131 * 36 * 0.36 = 856.2

2 * 856.2 / 36 = 47.569
48 PCF

Minor Retaining Walls913 California Street, Redlands, CA 91374

Seismic

1

LATERAL EARTH PRESSURE CALCULATIONS
ACTIVE (Temporary/Permanent), & SEISMIC

Address:

SE
IS

M
IC

FOR SEISMIC CONDITION:

CALC SHEET No.:

Equivalent Fluid Density: G h =Ko *  γ

Factory of Safety

PE
RM

AN
EN

T

∑ RF / ∑ DF

1.43

SECTION
I

∑
[1.25 (DF) = (RF) + UBF]

[1.5 (DF) = (RF) + UBF]

Therefore, for Cantilivered Permanent Condition, use recommended value of:

FOR PERMANENT CONDITION:  FACTOR OF SAFETY = 1.5

1.63

G h =2(UBF)/H 2Equivalent Fluid Density:

FOR TEMPORARY CONDITION: FACTOR OF SAFETY = 1.25

Assumed Granular Backfill Strength Parameters:

Equivalent Fluid Density: G h =2(UBF)/H 2

TE
M

PO
RA

RY

Therefore, for Cantilivered Temporary Condition, use recommended value of:

Therefore, for Restrained (At-Rest) Condition, use recommended value of:

Therefore, for Seismic Condition, use recommended value of: 

23-536-02PROJECT #: 

Re
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Se
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AT
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FOR RESTRAINED CONDITION (AT-REST):

PGA/gSaturated Unit Weight, γ = 
Cohesion, C =

Friction Angle, φ =
Resisting Force

Weight of Surcharge Load on Wedge Sds/2.5
0.534

𝑃ா = 1 2ൗ 𝛾𝐻ଶ(𝐾) 𝐾 = (0.68 ∗ 𝑃𝐺𝐴)/g

𝐸𝐹𝑃 = (2𝑥𝑃ா𝐻ଶ )



Percolation Test Data Sheet 
Project: (M\~. \"')--.~~ )op. I Proj ect No: 2~. 45?> 4-oz... Date: q JZ.~\ 2.3 
Test Hole No: T?-2. Tested By: No.(e\c.. ~ Dl\'l\~. \ I 

Depth of Test Hole, OT: oo'' ,uses Soil Classi f i cation: SJ/\1 s:\~ -'-·~~'(\~sA~\ 
Test Hole Dimensions (inches) l ength Width 

Diameter (if round) = Sides (i f rectangular) = \111 \~'' 
Sandy Soil Criteria Test* 

Greater 

Time lni ial ina I Change in than or 

In erval, Depth o Depth to Water Equal to 6"? 

Trial No. Start Time Stop Time (min.) Water (in.) Water (in.) level (in.) (y/n)., 

1 \o.OO \ ·-2S" 2t;' 1'2.· 0 22.S \0.5 N~v/ 
2 \ :. 30 \ ~ ss 2t:> \2. D 2o e.o ~~~v 

*I f t wo consecutive measurements show tha six inches of water seeps away in less tha'n 25 

minutes, the test shall be run for an addit ional hour with measurements taken every 10 minu es. 

0 her wise, pre-soak (fill) overnight . Ob a in at least twelve measurements per hole over a least 

six hours (approximateh/30 minute intervals) with a precision of at least 0.25". 

M Do Dt ~0 

Time lni ial Final Change in ercol ation 

Interval Depth o Depth to Water ate 

Trial No. Start Time Stop Time (min.) Water (in.) Water (in.) l evel (in.) (min./in.) 

1 2•.()0 7_ •• JO ){) tl-0 ,'i".o" ~N 

2 7.. '. ( 0 7..~2.0 IO f2. C) )&.\.'5 11 2. S'' 
3 2 '.. 'l..D 'l._bO lo \'2..0 )L\. 2S" '2..1..'5" 
4 1.,'.?;,0 1 .... "{0 IO 11.0 )Lo\ .D 11 '2 ,, 
5 2~"<0 2: c;o \0 \1..0 1;.~s1r ,_,.~, 

6 2 ~ S6 ~'.00 10 \'l-0 (?,.~~ \. =IS"' 
7 
8 
9 

10 
11 

12 

13 
14 
15 

COMMENTS: 

Table 5 - Sample Test Data Form for Percolation Test 

Riverside County - Low Impact Development BMP Design Handbook rev. 912011 

Page 



Percolation Test Data Sheet 

Project: l(offiM. 11)e-Je. IProjectNo: '2�'5"'ob-O'- Date: 
Test Hole No: T�\ Tested By: Na�e� '3 �v\P,c \ I I 

I I 
-

Depth of Test Hole, Or: �O ' uses Soil Classification: s�, S.i \'81 +t1\e 4t�N'lc:6- SAN t-
Test Hole Dimensions (inches} Length Wicrlh 

Diameter (if round}= Sides (if rectangular)= \ "L '' \7. " 
Sandy Soil Criteria Test* 

Greater 
Time lni ial Final Change in than or 

Interval, Depth o Depth to Water Equal o 6"? 
Trial No. Start Time sop Time (min.) Water (in.) Water(in.) Level (in.) {v/n} / 

1 \\ •• 0 o I 1-. z.� ? S I Z · c, l � . 0 \ \ • 0 ve � Y 

*If two consecutive measurements show tha six inches of water seeps away in less thah 25 
minutes, the test shall be run for an additional hour with measurements taken every 10 minu es. 
Other wise, pre-soak (fill) overnight. Obtain at least twelve measurements per hole over at least 
six hours (approximately 30 minute intervals) with a precision of at least 0.25". 

6t Do o, AD 

nme Initial inal Change in ercola ion 
Interval Dep h o Depth to Water a e 

Trial No. Start Time Stop Time (min.) Water (in.) Water (in.) Level (in.) {min.fin.) 
1 \1 '. 00 \l •.Io lb \ 'l. .o J&.\. s 7.5

,,-

2 11. ·.)6 \1 ._ 'Z.C> I h 1'2. 0 14 .2S' 2. ZS'' 
3 \'2. '-7.b \1 ._ ?,O \ () 11 .o )&.{.o "2 

N 

4 \1.:?,<> \1: 4 V \0 \ 1.. 0 I 2,.�s \.°T�
,. 

5 12 •. l.\b n-. so '() ,1. 0 I'!,. s I . S' ,, 

6 11 .. :50 \ •. oo 10 \1. 0 ,�.s I. 5
"" 

7 
8 

9 
10 
11 

12 

13 

14 

15 

COMMENTS: 

Table 5 - Sample Test Data Form for Percolation Test 

Riverside County - Low Impact Development BMP Design Handbook rev. 9/201 I 

Page 25 
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B-4

B-1

B-2/Perc.

B-3

TP-1

N

Scale: 1" = 100'

Note:
Site plan prepared by using a base plan
provided by the client.

B-4 = Location & Number of  Boring

= Location & Number of Test PitTP-1
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SITE VICINITY MAP 

PROJECT No. 

FIGURE No. 

Proposed Large Commercial Development 

913 California Street, Redlands, CA 92374 

 
23-536-24 

 
1 

 
Reference: Portion of Google Map 



REGIONAL TOPOGRAPHIC MAP 

PROJECT No. 

FIGURE No. 

 
Reference: Redlands Quadrangle 7.5 Minute Series 

Proposed Large Commercial Development 

913 California Street, Redlands, CA 92374 

 
23-536-24 

 
2 



REGIONAL GEOLOGIC MAP 

PROJECT No. 

FIGURE No. 

 

Proposed Large Commercial Development 

913 California Street, Redlands, CA 92374 

 
23-536-24 

 
3 
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APPLIED EARTH SCIENCES 
23-536-02  

APPENDIX I 

METHOD OF FIELD EXPLORATION 

 In order to define the subsurface conditions and for the purpose of percolation 

testing, two test pits and four borings were drilled at the site to a maximum depth of about 

51 feet below the existing grades. Borings were drilled with a hollow stem drilling machine. 

The approximate locations of the drilled borings are shown on the enclosed Site Plan. 

 Continuous logs of the subsurface conditions, as encountered in the test borings, 

were recorded during the field work and are presented on Figure Nos. I-1 through I-6 

within this Appendix. These figures also show the number and approximate depths of 

each of the recovered soil samples. 

 With hollow stem drilling, relatively undisturbed samples of the subsoils were 

obtained by driving a steel sampler with successive drops of a 140-pound standard 

sampling hammer free-falling a vertical distance of about 30 inches. The number of blows 

required for one foot of sampler penetration was recorded at the time of drilling and are 

shown on the log of exploratory borings. The relatively undisturbed soil samples were 

retained in brass liner rings 2.5 inches in diameter and 1.0 inch in height. 

One boring (B-1) was drilled to a depth of 51 feet for liquefaction studies. The 

California Modified method samples are normally used for determination of strength and 

compression characteristics. In our Boring No. 1, California Modified method samples 

were obtained from depths of 2 to 15 feet.  All samples from Boring No. 2 were taken 

using California Modified method. The remaining samples in Boring No. 1 below 15 feet 

were SPT samples taken in 1.5-inch diameter cylinders.  Such samples are normally used 

for density, moisture content, and soil classification. See our liquefaction analysis write-

up for correction factor of Cs=1 used when cylinders are used in SPT barrels. 

 Field investigation for this project and prior work were performed on February 26, 

2005, April 27, 2007, and September 29, 2023. The materials excavated from the test 

borings were placed back and compacted upon completion of the field work. Such 

materials may settle. The owner should periodically inspect these areas and notify this 

office if the settlements create a hazard to person or property in order to define subsurface 

conditions two borings were made at the site. 
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(SM) FILL: Sand, moderately compact,
slightly moist, light brown, silty sand.

(SM) SAND: Medium dense, slightly moist,
light olive gray, silty fine grained sand.

(SM) Grades to dense, more silty.

(SM) Grades to light gray, less silty.

(ML-SM) SILT: Stiff, slightly moist, light
gray, fine grained sand-silt mixture.

(SM) SAND: Medium dense, slightly moist,
light gray, silty fine grained sand.

(SM) Grades to olive gray, silty fine to
medium grained sand.

(SM) Grades to dense, light brownish
gray, silty fine grained sand.

(ML) SILT: Very stiff, slightly moist, light
gray, sandy silt.

(SP) SAND: Dense, slightly moist, light
brownish gray, fine to medium grained
sand with silt, gravels.
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LOG OF BORING NO.1
23-536-02

913 California Street, Redlands, CA 92374

Type: Hollow Stem Auger, With 140 Lb Hammer Logged by: Daniel
Location: *See Site Plan*

COMPLETION DEPTH: 51 DEPTH TO WATER> INITIAL:
DATE: Septmeber 29, 2023 FINAL:
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(ML) SILT: Very stiff, moist, dark olive
gray, sandy silt.

(SP) SAND: Very dense, slightly moist,
light gray, fine to medium grained sand
with silt, gravels.

(SP) Grades to fine to medium grained
sand.

End of Boring @ 51'
No Groundwater Encountered
Hole Backfilled.
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LOG OF BORING NO.1
23-536-02

913 California Street, Redlands, CA 92374

Type: Hollow Stem Auger, With 140 Lb Hammer Logged by: Daniel
Location: *See Site Plan*

COMPLETION DEPTH: 51 DEPTH TO WATER> INITIAL:
DATE: Septmeber 29, 2023 FINAL:
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(SM) FILL: Sand, moderately compact,
slightly moist, light brown, silty fine grained
sand.

(SM) SAND: Medium dense, slightly moist,
yellowish brown, silty fine grained sand.

(SM) Grades to grayish brown, slightly
more silty.

(SM) Grades to light gray, less silty.

(ML-SM) SILT: Firm, slightly moist, light
brownish gray, fine grained sand-silt
mixture.

(ML) Grades to light gray to olive gray,
sandy silt.

(ML) Grades to grayish brown, slightly
more sandy.

(SM) SAND: Medium dense to dense,
slightly moist, light gray, slightly silty, fine
grained sand.

End of Boring @ 21'
No Groundwater Encountered
Percolation Installed @ 10'-20'.
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LOG OF BORING NO.2
23-536-02

913 California Street, Redlands, CA 92374

Type: Hollow Stem Auger, With 140 Lb Hammer Logged by: Daniel
Location: *See Site Plan*

COMPLETION DEPTH: 21 DEPTH TO WATER> INITIAL:
DATE: September 29, 2023 FINAL:
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(SM) FILL: Sand, moderately compact,
slightly moist, light brown, silty fine grained
sand.

(SM) SAND: Medium dense, slightly moist,
yellowish brown, silty fine grained sand.

(SM) Grades to grayish brown, more silty.

(SM) Grades to light brownish gray, less
silty.

(SM) Grades to light gray, more silty.

(ML) SILT: Firm to stiff, slightly moist,
gray, sandy silt.

End of Boring @ 16'
No Groundwater Encountered
Hole Backfilled.

6

9

13

14

20

6

11

7

5

10

107

107

101

108

99

LOG OF BORING NO.3
23-536-02

913 California Street, Redlands, CA 92374

Type: Hollow Stem Auger, With 140 Lb Hammer Logged by: Daniel
Location: *See Site Plan*

COMPLETION DEPTH: 16 DEPTH TO WATER> INITIAL:
DATE: September 29, 2023 FINAL:
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(SM) FILL: Sand, moderately compact,
slightly moist, light brown, silty fine grained
sand, cobble trace (4" in size, sub-
angular).

(SM) SAND: Medium dense, slightly moist,
yellowish brown, silty fine grained sand.
(SM) Grades to grayish brown, more silty.

(SM) Grades to light gray, less silty.

(SM) Grades to light olive gray, more silty.

(SM) Grades to light brownish gray, less
silty.

End of Boring @ 16'
No Groundwater Encountered
Hole Backfilled.
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LOG OF BORING NO.4
23-536-02

913 California Street, Redlands, CA 92374

Type: Hollow Stew Auger, With 140 Lb Hammer Logged by: Daniel
Location: *See Site Plan*

COMPLETION DEPTH: 16 DEPTH TO WATER> INITIAL:
DATE: September 29, 2023 FINAL:
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Date: October 3, 2023 
Project No: 23-536-02 F1gure No. 1-5 

EXPLORATORY TEST PIT N0.1 

PROJECT LOCATION: 913 California St. , Redlands, CA 
DATE LOGGED: September 29, 2023 

PROJECT TYPE: Large Commercial Devel. 
LOGGED BY: Daniel 
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Artificial Fill 0' - 1.5' : Fill : moderately compact, light brown, silty SAND (SM), 
(Af) gravel trace {0.5'' in size) , rootlets , slightly moist 

Native Soil 1.5' - 5.5': Native Soil : medium dense, light brown to light olive gray, 
(Qa) silty fine grained SAND (SM) , slightly moist 

End of Test Pit at 5.5' . No groundwater encountered, no caving . Test 
Pit nominally backfilled with excavated materials to surface elevation. 
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Date: October 3, 2023 
Project No: 23-536-02 Figure No. 1-6 

EXPLORATORY TEST PIT N0.2 

PROJECT LOCATION: 913 California St. , Redlands, CA 
DATE LOGGED: September 29, 2023 

PROJECT TYPE: Large Commercial Devel. 
LOGGED BY: Daniel 
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Artificial Fill 0' - 1.0' : Fill : moderately compact, light brown, silty SAND (SM) , 
(Af) gravel trace, rootlets, slightly moist 

Native Soil 1.0' - 5.5' : Native Soil : medium dense, light brown to light olive gray, 
(Qa) silty fine grained SAND (SM), slightly moist 

End of Test Pit at 5.5' . No groundwater encountered, no caving . Test 
Pit nominally backfilled with excavated materials to surface elevation . 
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Poorly graded gravels or gravel-sand mixtures,
 little or no fines.

(Little or no fines)GRAVELS GP

(More than 50% of
 material is SMALLER
 than No. 200 sieve
 size)

    FINE
GRAINED
   SOILS

BOUNDARY  CLASSIFICATIONS:

SILT  OR  CLAY

(More than 50% of
 material is LARGER
 than No. 200 sieve
 size)

HIGHLY    ORGANIC    SOILS

 COARSE
GRAINED
   SOILS

Organic clays of high plasticity, fat clays.

Organic clays of medium to high plasticity, organic silts.

FIGURE No.

JOB No.

Soils possessing characteristics of two groups are designated by
  combinations of group symbols.

U.   S.          S  T  A  N  D  A  R  D       S  I  E  V  E       S  I  Z  E

FINE

P  A  R  T  I  C  L  E            S  I  Z  E             L  I  M  I  T  S

NO. 40

FINE

NO. 200

COARSEMEDIUM

NO. 10 NO. 4

SAND

(12 in. )

COARSE

 in.3
4 

3 in.

GRAVEL
COBBLES BOULDERS

Peat and other highly organic soils.Pt

OH

I-7

 Organic silts and organic silty clays of low plasticity.

Organic clay of low to medium plasticity, gravelly clays,
  sandy clays, silty clays, lean clays.

(Appreciable amt.
 of  fines)

(Liquid  limit  GREATER  than  50)

SILTS    AND    CLAYS

(Liquid  limit  LESS  than  50)

SILTS    AND    CLAYS

 Organic silts, micaceous or diatomaceous fine
    sandy or silty soils, elastic silts.

CH

MH

OL

Organic silts and very fine sands, rock flour,
silty or clayey fine sands or clayey
silts with slight plasticity.

Clayey sands, sand-clay mixtures.

CL

ML

SC

SANDS
(More than 50% of
 coarse fraction is
 SMALLER than the
 No. 4 sieve size)

    SANDS
WITH FINES

(Little or no fines)
CLEAN SANDS

(More than 50% of
 coarse fraction is
 LARGER than the
 No. 4 sieve size)

  GRAVELS
WITH FINES

(Appreciable amt.
 of  fines)

Silty sands, sand-silt mixtures.

Poorly graded sands or gravelly sands,
 little or no fines.

Well graded sands, gravelly sands,
little or no fines.

SM

SP

SW

Clayey gravels,  gravel-sand-clay mixtures.

Silty gravels,  gravel-sand-silt mixtures.

GC

GM

  GROUP
SYMBOLSMAJOR    DIVISIONS

  CLEAN
GRAVELS

Well graded gravels, gravel - sand mixtures,
little or no fines.

TYPICAL    NAME

GW

UNIFIED SOIL CLASSIFICATION SYSTEM
JOB No.

APPLIED EARTH SCIENCES
GEOTECHNICAL . GEOLOGY . ENVIRONMENTAL . ENGINEERING CONSULTANTS

www.aessoil.com
(818) 552-6000

23-536-02
PROJECT ADDRESS : 913 California Street, CA 92374
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APPLIED EARTH SCIENCES 
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APPENDIX II 

LABORATORY TESTING PROCEDURES 

Moisture Density 

 The moisture-density information provides a summary of soil consistency for each 

stratum and can also provide a correlation between soils found on this site and other 

nearby sites. The tests were performed using ASTM D 2216 Laboratory Determination of 

water content Test Method. The dry unit weight and field moisture content were 

determined for each undisturbed sample, and the results are shown on log of exploratory 

borings. 

Shear Tests 

 Shear tests were made with a direct shear machine at a constant rate of strain. 

The machine is designed to test the materials without completely removing the samples 

from the brass rings. The rate of shear was determined through determination of the rate 

of consolidation of the foundation bearing materials. Considering that such soils are 

essentially granular in nature with a t90 value of less than 10 seconds, the rate of shearing 

was selected as 0.01 inches per minute. 

 A range of normal stresses was applied vertically, and the shear strength was 

progressively determined at each load in order to determine the internal angle of friction 

and the cohesion. The tests were performed using ASTM D 3080 Laboratory Direct Shear 

Test Method. The Ultimate shear strength results of direct shear tests are presented on 

Figure No. II-1 within this Appendix. 

Consolidation 

 The apparatus used for the consolidation tests is designed to receive the 

undisturbed brass ring of soil as it comes from the field. Loads were applied to the test 

specimen in several increments, and the resulting deformations were recorded at time 

intervals. Porous stones were placed in contact with the top and bottom of the specimen 

to permit the ready addition or release of water. ASTM D 2435 Laboratory Consolidation 

Test Method. 

 Undisturbed specimens were tested at the field and added water conditions. The 

test results are shown on Figure No. Il-2 within this Appendix. 
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II - 1
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Soft Copy of AES Soil Report dated April 15, 2005 (PDF Only) 

 



March 26, 2008 05-333-02 

Mr. Andre Ohanian 
611 Wilshire Boulevard 
Suite 802 
Los Angeles, California 90017 

Subject: Supplement No. 1 
Geotechnical Investigation 
Proposed Shopping Center 
931 California Street 
Redland, California 

Dear Mr. Ohanian: 

INTRODUCTION 

We are pleased to submit this Supplement No. 1 report presenting additional 

geotechnical engineering recommendations for the subject project. The original report 

of geotechnical investigation for the subject was issued by this office on December 8, 

2005. 

PROJECT CONSIDERATIONS 

Since the issuance of our original report, some changes have been made to the 

proposed project. Initially, the proposed buildings were planned to be one story and 

partially two stories high. The current project calls for all buildings to be two stories in 

height. The shapes of the proposed buildings also have been changed. Our previous 

Site Plan; Drawing No. 1, bas been modified to show the locations of the proposed 

buildings. The revised plan is enclosed with this Supplement No. 1. 

It is further our understanding that, in order to protect the proposed building 

against channel erosion and possible undermining, it is required that the foundations of 

the proposed building closest to the channel, be in a form of solid wall extended some 2 

feet below the base of the channel. See the sections presented on the enclosed 

Drawing No. 1. 
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In our original report, because of the assumption that the proposed buildings will 

be constructed near grade, recommendations for temporary excavation were not 

included. Based on the revised project, it is now believed that, in order to extend the 

footings of the proposed buildings (on the channel side) some 2 feet below the bottom 

of the channel, some 10 to 15 feet of excavation will be required. The planned line of 

excavation will be extended to close proximity of the south property line beyond which a 

road exits. On this basis, during the course of grading and construction of the subject 

project, temporary excavation will be made. 

Where adequate horizontal spacing beyond the planned line of excavation is 

available, unsupported/open excavation slopes (with inclinations as recommended in 

this Supplement No. 1) can be used. Where adequate space is not available, 

temporary shoring should be used. The temporary shoring should be in a form of 

cantilevered soldier piles. The temporary shoring can then be incorporated into the 

subsurface walls and be part of the permanent structure. The portion of the piles below 

the base of the excavation can then provide vertical support for the subsurface wall 

through skin friction, therefore, eliminating the need to use a relatively large "L" footing. 

Proper structural connections should be made between the shoring piles and the 

subsurface walls. 

EVALUATION AND RECOMMENDATIONS 

GENERAL 

Based on the geotechnical engineering data derived during our original 

investigation, it is believed that the proposed construction (with the current changes) 

may be made as planned. Except for the changes presented in this Supplement No. 1, 

all previous recommendations for foundations, grading, slabs, etc., will remain valid. 

The following sections present our specific recommendations for temporary 

excavation, pile foundations, subsurface walls and observation during construction. 

APPLIED EARTH SCIENCES 
05-333-02 
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TEMPORARY EXCAVATION 

Unshored Excavations: Where space limitations permit, unshored temporary 

excavation slopes could be used. Based upon the engineering characteristics of the 

site upper soils, it is our opinion that temporary excavation slopes in accordance with 

the following table should be used: 

Maximum Depth of Cut 

(Ft) 
0-5 
>5 

Maximum Slope Ratio 

(Horizontal :Vertical) 
Vertical 
3/4:1 

Water should not be allowed to flow over the top of the excavation in an 

uncontrolled manner. No surcharge should be allowed within a 45-degree line drawn 

from the bottom of the excavation. Excavation surfaces should be kept moist but not 

saturated to retard raveling and sloughing during construction. 

It would be advantageous, particularly during wet season construction, to place 

polyethylene plastic sheeting over the slopes. This will reduce the chances of moisture 

changes within the soil banks and material wash into the excavation. 

Cantilevered Soldier Piles: Cantilevered soldier piles should be as a 

means of temporary shoring where adequate horizontal distance is not available to 

make unsupported, open excavation slopes. Soldier piles consist of structural steel 

beams encased in concrete below the excavation bottom and slurry mix above. The 

lateral resistance for cantilevered soldier piles may be assumed to be offered by 

available passive pressure below the base of the excavation. An allowable passive 

pressure of 500 pounds per square foot per foot of depth may be used below the 

basement level for soldier piles having center-to-center spacing of at least 2-1/2 times 

the pile diameter. Maximum allowable passive pressure should be limited to 4,000 

pounds per square foot. The maximum center-to-center spacing of the vertical shafts 

should be maintained no greater than 10 feet. 

For design of temporary support, active pressure on piles may be computed 

using an equivalent fluid density of 30 pounds per cubic foot. Uniform surcharge may 

be computed using an active pressure coefficient of 0.30 times the uniform load. 

APPLIED EARTH SCIENCES 
05-333-02 
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When using cantilevered soldier piles for temporary shoring, the point of fixity 

(for the purpose of moment calculations), may be assumed to occur at some 2 feet 

below the base of the excavation. In order to limit local sloughing, it is recommended 

that lagging be used between the soldier piles. All wood members left in ground should 

be pressure treated. 

It should be noted that the recommendations presented in this section of the 

report are for use in design and for cost estimating purposes prior to construction. The 

contractor is solely responsible for safety during construction. 

FRICTION PILES 

Friction piles should be used for support of the deep wall footing of the proposed 

buildings closer to the channel. Piles should be spaced no greater than 12 feet 

(center-to-center) and have a minimum length of 15 feet below the base of the 

subsurface wall. For the purpose of estimating vertical capacity of the individual piles, 

an allowable maximum skin friction value of 550 pounds per square foot may be used 

for the top 10 feet of the native soils. The allowable maximum skin friction value can be 

increased to 750 pounds per square foot for the portion of piles extended deeper than 

10 feet into native soils. Uplift capacity may be assumed one half of the downward 

capacity. 

The above given allowable maximum bearing and skin friction values are for the 

total of dead, plus frequently applied live loads. For short duration transient loading; 

wind or seismic forces, the given value may be increased by one third. 

For design, the weight of the shafts can be assumed to be taken by end-bearing, 

therefore, need not be added to the structural loads. All piles should be concreted as 

soon as they are excavated and, for safety, should not be left open overnight . 

During the course of our field investigation, no caving was experienced in the 

test holes. On this basis, caving is expected not to occur within the drilled holes. 

Total and differential settlements of the proposed buildings and the associated 

subsurface walls are expected to be within tolerable limits; less than 3/8 and 1/4 of one 

inch, respectively. The major portion of the settlements are expected to occur during 

construction. 

APPLIED EARTH SCIENCES 
05-333-02 
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SUBSURFACE WALLS 

The subsurface wall should be designed assuming that the soil on the channel 

side will be totally erode. Therefore, a "restrained against rotation" assumption should 

be made. 

Static design of the subsurface walls (being restrained against rotation) could be 

based on an equivalent fluid pressure of 48 pounds per square foot per foot of depth. 

This assumes that no hydrostatic pressure will occur behind the retaining walls. This 

will require that proper subdrain be installed behind the subsurface walls on the building 

side. Subdrain normally consists of 4-inch diameter perforated pipes encased in 

free-draining gravel (at least one cubic foot per lineal foot of the pipes). In order to 

reduce the chances of siltation and drain clogging, the free-draining gravel should be 

wrapped in filter fabric proper for the site soils. 

In addition to the lateral earth pressure, the basement garage walls should also 

be designed for any applicable uniform surcharge loads imposed by the proposed 

building. Uniform surcharge effects may be computed using a coefficient of 0.30 times 

the assumed uniform loads. 

OBSERVATION DURING CONSTRUCTION 

The presented recommendations in this report assume that all shoring piles and 

foundation excavations (spread footings and piles) will be observed by a representative 

of this office before reinforcing is placed. It is essential to assure that all excavations 

are made at proper dimensions, are established in the recommended bearing material 

and are free of loose and disturbed soils. 

APPLIED EARTH SCIENCES 
05-333-02 

-oOo-
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Thank you for the opportunity to be of continued service on this project. Should 

you have any questions regarding this Supplement No. 1, or wish to discuss the project 

further, please do not hesitate to call us. 

Respectfully Submitted, 

APPLIED EARTH SCIENCES 

Caro J. Minas, President, 
Geotechnical Engineer 
GE 601 

CJM/ra 

Enclosure: Site Plan - Drawing No. 1 

Distribution: (4) 

APPLIED EARTH SCIENCES 
05-333-02 
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SOILS SOUTHWEST, INC. . 
SOILS, MATERIALS AND ENVIRONMENTAl ENGINEERING CONSULTANTS 

897 VIA LATA, SUITE N • COLTON, CA 92324 • (909) 370-0474 • (909) 371}.0481 ' FAX (909) 371}.3156 

May2, 2007 

Mr. Andre Ohanian 
1042 E. Orange Gicve Avenue · 
Bulbank, Califcimia 91501 

Subject: 

Dear Mr. Ohanian: 

Soil Percolation Rate for 
BMP Detention/Filtration Basin Design 
Proposed Shopping Center 
91 o California Street 
Redlands, California 

Project No. 07045BSN. 

For BMP design, six (6) soil percolation testil1g Is performed by using 8-inch diameter test explorations 
excavated by using a Hollow-Stem Auger (HSA) driHrig advanoed to maximum 25 feet below glade. The· 
selected test locations are as suggested by the project civil engineer. Following logging and pre-soaking, 
field percolation testing is performed In general conformance to the California Strormwater BMP design 
guidelines and as per the published booklet "Detention Basin Design Criteria for San Bernardino County". 

Based on the testing completed for the locations as described, the following information is provided for 
your use. APproximate test locations and test boring logs are attached. 

Test Location Test Depth Soil Type Percolation Rate 
(fl) {min/Inch) 

P-1 20 SP-5MISP 1.75 
p-2 25 SP/SP-5M 2.35 
P-3 15 SP/SP-5M 2.25 
P-4 20 SP/SP-SM 1.95 
P-5 20 SP/SP-5M 2.47 
P-6 20 SP/SP-5M 2.50 

Conclusion: 

1. Based on the current explorationS and the excavations completed for the site in the past, it is our 
opinion that the soils existing wHhln the planned disposal areas primarily consist of silty fine sand 
and fine sand. No shallow depth bedrock or strata considered Impermeable to water is 
encountered. Accordingly, It is our opinion that, in general, the subgrade soils existing as 
described should be considered homogeneous and fairly uniform. 

Based on percolation testing coinpleted at this time, it Is our opinion that for BMP design, a soil 
percolation rate of 1. 75'/minute may be considered. 

3. The BMP detentionrmflltration basin installation should conform to the requirements of WQMP and 
the County Detention Basin Design Criteria. 

Established 1984 
soilssoutl:nvestoao~.com 

.. :_ · .. : :. --~- . : 
... ,. 

. ,. 

BSLE OLE 8118 1S3ftHlflOS S1IOS:wo~~ 



Ohanlan/Calllomla St., Redlands 07045BSN. 

Should you have any questions regarding the above, please call the undersigned at your convenience. 

~ScctfillluttFIIyWisubmi'l!!. I itted, 

lli!-----#. 
Moloy I;;Uiltli,Jit«<'t: 

attached: 

dist/ 5-addressee (by 1 by Fax: 

Page 2 
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.· IIIII Soils Southwest. Ole. 897 Via Lata. Suit& N · LOG OF BORING 1 Colton. CA 92324 
19091 370-0474 Fax 19091 370-3156 

. : Soil Percol.ation Testinq for BMP Desicm T Job No.: 07045BSN. 

Loaaed 15¥; J. FHwin I Borina Dlam.: a• HSA I Date: 4-27-07 
.. 

~ I i 2t 
JJJ i " Description and Remarks 

~~ ~ Ia I; .... 
SP·SM ;·~:~l:Y • \Minor weed & ettaas 

.:m·.<. - Sand-1t. brn., silty, fine, loose,·~ 
· u~.1· .-m=t -
.I j;l,; -u:a:,. -:n;·_;_ ..L. 
tlom 

":Hft" - -dry t:o damp 
.u~:1: 
~~~=t· =i; ;·.,. -rm:,. -
:u-n 

...L. ~!m= , SP ·::~:·· - -color change to lt. grayish brn. , fine, 
::~: .... dry to _damp 
•••• 0 • 1---.. . . . . . .. . . . .. "" . 
.::-:.: ":": 1---: -:::. ... 
~ ••• 0 • 

:::~·: 
.. 0 •••• •::::-- t-----...... 
• 0 ••• 0 . " .... . .. .. . -. .. . . 

SP-SM :~m - -silty, fine 
' ... , .. 

WH! ...!L n:.:, ...... :r ·t I~-'· 1---tl':l:l" 
-,. 

c1ltJ: 1---
• ~~~:1 r--,-
:m:~~ ... 

20 
End of test boring o 20' ' 

:__ No bedrock 

---i 
No groundwater 
Installed perc. pipe •. -

...aL 

- .. 
' -

-
Ground-: n/a Site !,ggatioo Plate# 
Approx. Depth of Bedrock: n/a 
Datum: N/A 

NWC california st. & Flood Control Cha: nel 
Elevation: N/A Redlands., California P-1 

.··_ /· .•.·· 

.. . ·,.;,; 
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~----~-897 Viii Lata, Suite N . LOG OF BORING 2 Colton, CA 92324 . 
19091 37<1-0474 Fax 190!JI 370-3156 

Project: Soil Percolation Testina for BMP De sian JOb No.: 07045BSN. 
L By: J. Flippin I Borfnu Diam.: ew HSA Date: 4 27-07 -... 

I iJi 
• 

f .. d J :1! .& Oaacriptlcm and Remarks 

.!:! 1: ~ ld I li .. 
SP ....... \weed & orass ......... 

::::~: f-- Sand-lt. brn .• fine, loose, dry • ...... . .. . . ....... 1--
:::::: ..... 

f--..... 
:::. ~--· -

4 ........ . . . . . . 
. 

SP-SM u:r.• -color change to lt. gray, silty, fine, 
."C1:r J 
; [!~:,: 1-- dry 

SP .... 
·::!~: .. : 1-- -scattered rooks to J. •• dry to damp 
. . . . . . . . .. . . . 

1--........ 
·.~::: .. · ......... i--L . .. . . . . ... . . . . .. .. . 
::: ~ .. · f--::::~: -color change to grayish brn, dry to ....... . -· .. 

i-- damp 
::~::: ........ . .. 
:·:;::"' f--
::~::: 
:::::: ~ : :: :: ·.· 

....... 1--.. . . ... . . .... .. . 
1--....... 

::::·.: ..... . ... . . '----::~·::. 
:g;!: 
.·::::: f-li-
!::::: ~ ...... ..... ' n 0 o o o 

:::::· -
SP-SM .!!?' ."C1:r J 

c___ -silty, fine 
!!~.:.: ,..aJL .t':tl 

~·rJ:t-1-
'----"t:;;,: 

."C1l"1 
m~;.= -
.r.)%'1 -----' WH: _a_ I t3 :J!I. 

:m·.l 
End of test boring 4il 25' .- No bedrock 

--1 
No groundwater 
rnstalled »er. DiVe 

Groundwater: n/a 3ite l.ocatjQD Pl§l;e# 
Approx. Depth of Bedrock: n/a 
Datum: N/A 

California 01el 
Elevation: N/A 

NWC St. & Flood Control Cha P-2 Redlands., California 

LLO/LOO "d SL!ll 



~~Sons Southwest. In<. 897 Via Lata, Suite N LOG OF BORING 3 Colton, CA 92324 
1909137().()474 Fax 1909) 370.315!1 

Protect: Soil Percolation Testinq for BMP Desiqn I Job No.: 07045BSN. 
Loaaed ~: J. FliPPin I Borlna Diam.: e• ·HSA I Dllte: 4-27-07 -... 

) 
J1l f~ 

li !h JJ i 
.E Description and ReR.arta 

1: ~ II 
SP ...... r\weed " grass 

-~:~--· 
•• 0. - Sand-grayish brn. , fine, dry ::·. ·.:: 

••• 0 0. . ::: :' ~ r- ·, 

...... . .. . .. . 
•••• 0 • -• • • 0 • 0 ...... 

....!- . 
. .. .. . 
::!:·: 
~~g!: 
::~:·: -....... . ·:: ~ .·. 
.~ . .-::. -

SP-SM -~;;,:.- - -silty, -fine, dry to clamp 
:·w{ -L ~r· ... tl~.1· 
•. ~;:(!. 
w~;; ~ 
'~ :,:1 -·'tJ;',i. 
tl!J.,. 
~ :tlfJ 

"'~: ..a.. 
.I.!!•! I ,. 

·r J' ·'· -rm:~· 
.'\'171 -
H!~;.t. 

f..!i- Bnd of teat boring • 15 • 
Jro bedrock . , .. 
No groundwater l!' 

1--- Installed perc. pipe 

r--
r--
~ 

' r--
1---
,__.... 
~ 
---1 .. 

---; 

____... 

Groundwater: n/ a Sit~ !,.oca1ion Plate# 
Approx. Depth of Bedroct: n/a 
Datum: N/A 

NWC California St. & Fl9od Control Chal mel 
Elevation: N/A Redlands. , Ca1ifornia . P-3 

LL0/800 'd 6L91 ~~:£L LOO~/L0/90 



~~Sols So....,_· Inc. 897 Via Lata, Suite N · LOG OF BORING 4 Colton, CA 92324 . 
19091 370.0474 Fax 19091 37().3156 

Project: Soil Percolation Testina for BMP De sian I Job. No.: 07045BSN. 
L-edllv: J. Fli»»in I Borina Dlam.: 8" HSA TData: 4-27-07 . 
~ J :r; 

d JJJ JU Rfi f 
,s Description and Remarks 

~~ 1! ~ 
SP ...... 1\Weed & grass :·:=::·· - simd-lt. brn., fine, dry • w/rootlets . :;~:·:·: 

:";: ~ :· - ' ...... ... . . . . .. . . ...... -·::::· 
rL 

-.... -. . . . . . . . ~: ~:. 
.... : :: . r--. . . . . . .. ~: :·::. -• -~ .=:. 

SP-SM u~.~: '-- -color chal1ge to ·grayish l>rn. , slightly .tl :.:.· silty, fine >:flH: _!!_ 
U:r.l 

:.:l:t J -. ti~:.: 
• .t.l:s!l -.:m;: .. 
1 u~=• -:·n~-_. 
~ .,.,. .,.R_ 
"<'l+t 
:r;;,~··= - -some scattered rocks to 1/2• 
~u:, 

."i'j ;:<. -
·tl~:·· 

.tE>1 -
~ ~ :.~;·: 
-~3;«:!· 

_J.§... 

·u:a.1. r- -some caving rm:•: 
.'tl:t" J '---~! '"~: ..... 
.tl:l:l .._ 
m~·'· " ~:1:Y 20 

Bnd of test :boring e 20' 
r- No :bedrock 

'---
No ground,...ter 
Installed perc. pipe 

,__J 

_H._ 

- ' -
-
-

Groundwater: n/a Sila J.ocatioo Plate# 
Approx. Qepth of Bedrock: n/a 
Datum: N/A 

NWC California St. & Flood Control Cha nel 
Bevetion: N/A Redlands., California P-4 
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I~ Sols South-. Inc. 897 Vta Lata. Suite N LOG OF BORING 6 Colton, CA 92324 . · 
(909) 37Cl-0474 Fax 19091 370-3156 

Project: Soil Percolation TestitN_for BMP Des!~ Job No.: 07045BSN. 
BY: J. Fliti"Cin I 

. Diam.: 8" HSA Date: 4-27-07 

JJl 
J ~ 

d tb 
. 

~ I 
.. Description and "-ke 

·- I! ills 
$1? ••• iO •• i\Weed r. <1raas .. . . - . . .. .. . Sand·lt . brn.f fine, dry to damp .::::.·:. 

:::::·· i---...... 
:~g~: -
l{!~ ~-: -L 
.... :--::~~ ·: ....... . . .. . . .. 

:--..... . .. ·.:::. 
SI?·SM ~ :t~!; :-- -color change to grayish brn., traces of U:l:l 

..JL. 
silt/silty, fine, dry to dalllp .Tt:t".l 

!!~:·: 
• t):r:l - -color change to lt • gray, dry to dainp, 
fJ ~.!. some caving 

"ti!l!o" 
;--:n:a 

i1t:r ;--
Sl? .. ~=: .. ·. ..... ,.ll- -color change to grayish brn, fine, dalllp ·.• 

::: :·: ...... 
;--...... ... .. . . ... .. ... . . .. 

::::!: -..... 
· .. -:;:=: ,....._ ....... 

..1§... '!:~.-:· ...... 
/t::::. . ....... -.... 
::~:=: 

:--....... 
:':i!:'' 
::::·:. -...... .. . . . . . 

: :::: . 20 
Bnd of test boril>g lit 20 • 

r- lllo bedrock 

r-
lllo groundwater 
Iilstalled perc. pipe r. presoaked 

r-
f-ll-
r- .. 

r-
r--

Groundwater: n/ a Site Location l!l!!tA l 
Approx. Dapth of Bedrock: n/ a 
Datum: Ill/A 

NifC California st. r. Flood control Cha mel 
Elevation: N/A Redl.ands., California P-5 

. --·-~·.:. ':.__ _ ____ : :·. . . :-·.:....-... · 
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.... Soolallouthweat. .... 897 Via Lata. Suite N LOG OF BORING 6 Colton. CA 92324 
i908l 371).()474 Fax 19091 370-3168 

ProJect: Soil Percolation Testing for BMP Design I Job No.: 07045BSN. 
L By: J. Flippin I Borina Dlam.: s• HSA I Date: 4-27-07 

i I ' 

JJi L Ji ·tJJ .. Description n Remerlrs u 

I ~~ ll .... 1\Weed f. cn:ass· SP .... 
:::.:·: r-- Sand-lt. brn .• fine,· dry, loose . 
:~g{= ...... r--
:::: ... : •• 0. 1--.... ... . . . 
...... 0 f-L. -color change to lt. ghrayish brn., fine, .... dry .... ••• • 0. 
..... 0 • r--. . .. . . 

SP-SM i H~,:;: "--- -silty, fine, dry to damp 
:n:n r--m~= .. ,:.:. ,....!!.-. 
'fll·1· m;:,· r--:":r I :_w •. :;: ;;, -

SP :::::·: 1-- -fine, dry ...... ...... ~ . -.: ~ .... .. . . ... " .. 
... ::: ... : 1--. :::: 
:::.: ·: ;--::: ~;.: ...... 1-- . :::: ·.· 
::::!I :-u-:::: ...... . . . . . 
• • • 0 •• ....... ;--.. .. .. . 

•• • 0 ...... . -.... -.. -. 
0 •• 0 •• 

::~: 0: -
:::~;: _20 

lind of test boring li 2 o • ' - No bedrock 
No groundwater - Installed perc . pipe 

-
tM-
t-- .. 

t--
t-- .. 

Groundwater: n/ a Site Location Plate# 
Approx. Depth of Bedrock: n/ a 
Datum: N/A 

NWC california St. & Flood Control Cha nel 
Elevs1ion: N/A Redlands., ca1ifornia P-6 

no.,,
1 

• • , : i 
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March 17, 2006 05-333-02 

Mr. Andre Ohanian 
611 Wilshire Boulevard 
Suite 802 
Los Angeles, California 90017 

Subject: Supplement No. 1 
Geotechnical Investigation 
Soil Permeability Considerations 
Proposed Shopping Center 
931 California Street 
Redland, California 

Dear Mr. Ohanian: 

INTRODUCTION 

We are pleased to submit this Supplement No. 1 report presenting the results of 

our additional geotechnical engineering evaluation or the subject project. The original 

report of geotechnical investigation for the subject project was issued by this office on 

December 8, 2005. 

PROJECT CONSIDERATIONS 

Based on the newly provided grading data, it is believed that, as part of the 

proposed project, certain areas of the site should be used as basin for dissipating 

surface water. The areas will include the surface/open parking and the landscape 

zones. It is also believed that the accumulated water on the site, resulting from 

precipitation, should be dissipated into the subgrade within less than 48 hours. 

DISCUSSION OF RESULTS AND SUPPLEMENTAL RECOMMENDATIONS 

Based on the results of our review of the Site Grading Plan, it is believed that the 

areas of the propose d. buildings will be raised by less than 5 feet. Therefore, imported 

soils will be required to accomplish the site grading work. All imported soils should 

granular in nature (sand with little silt) having a coefficient of permeability of no less 

than 1 000 feet per year. 



-----------

-2-

Through our review of the boring logs made at the site, it appears that a silt layer 

extends to some 15 feet in the area of the north parking lot. Below the silt layer, the 

subgrade consists of relatively clean sand having very high permeability coefficient. 

For the purpose of this project, it is recommended that the silt layer in the area of 

the parking lot be excavated to expose the relatively clean sand soils. The silt layer can 

be used to rajg'1$~the grade in the areas of the proposed building. The sandy imported 

soils should then be used to fill the resulting cavities. 

With the above recommended grading procedure, it is our opinion that surface 

water from regular precipitation will dissipate into the subgrade within the less than 48 

hours. It should be noted, however, that the quality and permeability coefficient of the 

imported sand soils should be determined by this office during site grading to assure 

that it meets the recommended criteria. 

All the other recommendations presented in or original report will remain 

applicable. 

APPLIED EARTH SCIENCES 
05-333-02 

-oOo-
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Thank you for the opportunity to be of continued service on this project. Should 

you have any questions regarding this Supplement No. 1, or wish to discuss the project 

further, please do not hesitate to call us. 

Respectfully Submitted, 
APPLIED EARTH SCIENCES 

Geotechnical Engineer 

GE 601 

CJM/RCJ/mg 

Distribution: (4) 

APPLIED EARTH SCIENCES 
05-333-02 
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December 8, 2005 

Mr. Andre Ohanian 
611 Wilshire Boulevard 
Suite 802 
Los Angeles, California 90017 

Subject: Geotechnical Investigation 
Proposed Shopping Center 
931 California Street 
Redland, California 

Dear Mr. Ohanian: 

INTRODUCTION 

05-333-02 

This report presents the results of a geotechnical investigation performed at the 

subject site. During the course of this investigation, the engineering properties of the 

subsurface materials were evaluated in order to provide recommendations for design 

and construction of foundations, grade slabs, and grading. The investigation included 

subsurface exploration, soil sampling, laboratory testing, engineering evaluation and 

analysis, consultation and preparation of this report. 

The enclosed Site Plan; Drawing No. 1, shows the approximate location of the 

drilled borings in relation to the site boundaries. The enclosed Site Plan; Drawing No. 

1, shows the approximate location of the drilled borings in relation to the site 

boundaries and the proposed buildings. The attached Appendix I, describes the method 

of field exploration. Figure Nos. 1-1 through 1-5 present summaries of the materials 

encountered at the locations of our borings. Figure No. 1-6 presents the Uniform Soil 

Classification System Chart; a guide to the Log of Exploratory Boring. 

The attached Appendix II describes the laboratory testing procedures. Figure 

Nos. 11-1 And 11-2 present the results of direct shear and consolidation tests performed 

on selected undisturbed samples. 

Appendix Ill present the results of chemical testing as received from the offices 

of American Environmental Testing Laboratory, Inc. 
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PROJECT CONSIDERATION 

It is our understanding that the proposed project would consist of construction of 

a shopping center at the subject site. The center will consist of three separate 

buildings. Two of the proposed buildings (the large ones) will be partially two-story 

structures with lower floors constructed of concrete block walls and the upper floors 

being constructed of wood frame. The small (drive-through) building will be constructed 

of wood frame. The flooring systems of all structures will be in a form of concrete grade 

slabs established at or near the present grades (no basement is planned). 

It is believed that the subject site occurs within a potential flood zone. Therefore, 

the building pad may need to be raised above the potential flood zone level. 

Parking for the proposed facility will be provided in a form of open surface 

parking. (parking lot). 

Structural loading data was not available during the course of our investigation. 

For the purpose of this study, it is assumed that the magnitude of the collected loads 

would be on the order of 50 kips, combined dead plus frequently applied live loads. 

Continuous footings are expected to exert loads of on the order of 2 kips per lineal foot. 

SITE GRADING 

The grading is expected to involve removal and recompaction of any surficial fill 

and loose native soils (a maximum thickness of 2 to 3 feet; to be determined by the Soil 

Engineer). The recompacted soils can then be used to receive new fill for support of 

foundations and grade slabs. The required grading in the areas of surface parking will 

be limited to removal and recompaction of the top 12 inches of the existing soils. 

The zone of removal should be extended beyond the exterior walls of the 

proposed buildings a horizontal distance equal to the thickness of fill. The property line 

footings should be extended through any surficial fill and be established at least 12 

inches into native soils. 

Note that some 15 percent shrinkage should be considered when reusing the 

excavated materials in the areas of new fill (to higher densities). Considering this and 

the planned raise of the site grade above the potential flood zone, imported soils will be 

required to accomplish the site grading work. All imported soils should be 

non-expansive and granular in nature (similar to the site upper soils). 
APPLIED EARTH SCIENCES 
05-333-02 
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SITE CONDITIONS 
SURFACE CONDITIONS 

The site of the proposed commercial/shopping center is the existing vacant lot 

located at 941 California Street, Redland, California. The site is triangular in shape and 

covers a plan area of about 6 acres. See the enclosed Site Plan; Drawing No. 1 for site 

location. 

At the time of our field investigation, the site was vacant and covered with dirt. 

The site was noted to be generally level. 

An existing service station occurs to the northeast of the subject site. An 

unimproved floo~control channel also occurs to the south of the site. See the enclosed 

Site Plan; Drawing No. 1. 

SUBSURFACE CONDITIONS 

Correlation of the subsoil between the test borings was considered to be good. 

Generally, the site, to the depths explored, was found to be covered by surficial fill 

underlain by natural deposits of silty sand, sandy and/or clayey silt, and relatively clean 

sand soils. Thickness of the existing fill was found to be less than 12 inches at the 

location of our borings. Deeper fill, however, may be present between and beyond our 

borings and closer to the storm drain channel. 

The surficial fill and top 2 feet of the site native soils were found to be generally 

porous and compressible. At their present state, such soils should not be use for 

support of new fill, structural foundations and grade slabs. The existing fill, however, 

may be excavated and reused in the areas of compacted fill. 

The native soils found below the surficial fill were found to be generally firm 

in-place. The results of our laboratory testing indicated that the site native soils were of 

moderate strengths and moderately compressible. 

The site upper soils (including the existing fill) were found to be granular in 

nature. Such soils were found to be virtually non-expansive. 

During the course of our field investigation, no groundwater was encountered in 

our borings drilled to a maximum depth of 51.5 feet. Due to method of drilling, no 

caving was detected. Due to silty nature of the upper soils, however, forming will not 

be required during foundation construction. 

APPLIED EARTH SCIENCES 
05-333-02 
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EVALUATION OF LIQUEFACTION POTENTIAL 

As part of our field exploration, one boring was drilled at the subject site to a 

maximum depth of 51 feet. No groundwater was encountered in our deep borings. For 

the purpose of evaluating liquefaction potential, SPT (Standard Penetration Test) were 

conducted from a depth of 15 feet. The results of our in-situ testing indicated that the 

sand layers below the site were generally dense to very dense in-place (having 

minimum SPT value of 30). See the Log Of Exploratory Borings in Appendix I. The 

fine grained (silts and clays) layers with SPT blow counts of less than 30 were found to 

contain more than 15 percent clay by weight. See the Grain Size Distribution Chart; 

Figure No. 11-3 in the enclosed Appendix II. On this basis, it is our opinion that soil 

liquefaction will not occur at the subject site. 

SEISMIC DESIGN CONSIDERATIONS 

The subject site is located within UBC Seismic Zone 4. Based on the results of 

our field exploration, the subject site can be assumed to have a soil profile type of Sd in 

accordance with Table 16-J of 1997 Uniform Building Code. 

The closest active fault to the subject site is the San Jacinto (San Bernardino) 

which is designated as Type B seismic source in accordance with CDMG (California 

Division of Mines and Geology). The subject site occurs some 5 kilometers from this 

near source zone in accordance with Map M-32 of ICBO (International Conference of 

Building Officials February 1998). At this distance, for a seismic source B, the near 

source factors Na and Nv would be 1.0 and 1.3, respectively, in accordance with Tables 

16-S and 16-T of the 1997 UBC. 

EVALUATION AND RECOMMENDATIONS 
GENERAL 

Based on the geotechnical engineering data derived from this investigation, the 

site is considered to be suitable for the proposed development. The surficial fill and top 

zone of porous native soils (a total thickness of on the order of 2 to 3 feet) should be 

excavated until non-porous native soils (to be determined by the Soil Engineer) are 

exposed. The zone of removal should be extended beyond the exterior walls of the 

proposed building a horizontal distance equal to the thickness of fill. 
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After proper surface preparation (scarification and compaction in-place to a 

relative compaction of at least 90 percent at optimum moisture content) the excavated 

materials should be placed back and compacted, under engineering observation and 

testing until the proposed finished grades are established. 

After proper site grading, conventional spread footing foundation system can be 

used for support of the proposed structures. The foundation bearing soils are 

expected to be properly compacted fill soils. 

Grade slabs can be supported on the finished grades which will consist of 

properly compacted fill soils. Due to granular nature, soil expansion will not be an issue 

at this site. It is recommended, however, that the grade slabs for this project be taken 

at least 5 inches and be reinforced with # 4 bars placed at every 18 inches on center. 

The following sections present our specific recommendations for site grading, 

foundations, lateral design, grade slabs, minor walls, and observation during 

construction. 

SITE GRADING 

All surficial fill the disturbed soils generated from demolition of the existing 

building/paving should be excavated until native soils are exposed. Prior to placement 

of any fill on the site, the Soil Engineer should observe the excavation bottoms. The 

areas to receive compacted fill should be scarified to a depth of about 8 inches, 

moistened as required to bring to optimum moisture content, and compacted to at least 

90 percent of the maximum dry density as determined by the ASTM Designation D 

1557-02 Compaction Method. 

All import soils should be free of organic matter and rocks larger than 6 inches 

in diameter. Before import soils are brought to the site, a 40-pound sample of the 

proposed import soils should be submitted to the Soil Engineer (at least 48 hours in 

advance) so that the maximum density and expansion character of the import materials 

can be determined. All fill soils should be placed in layers not exceeding 8 inches in 

loose thickness and compacted to at least 90 percent of the maximum dry unit weight 

as determined by ASTM Designation D 1557-02 Compaction Method. 
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General guidelines regarding site grading are presented below in an itemized 

form which may be included in the earthwork specification. It is recommended that all 

fill be placed under engineering observation and in accordance with the following 

guidelines: 

I. All vegetation and debris should be collected and hauled off-site. In the 
areas of new fill, the existing fill should be excavated until native soils are 
exposed. 

2. The excavated areas should be observed and approved by the Soil 
Engineer prior to placing any fill. 

3. The excavated materials from the site are considered to be satisfactory 
for reuse in the compacted fill areas. Due to potentially expansive 
character, it would be desirable to use the site soils in deeper fill areas. 

4. Fill material, approved by the Soil Engineer, should be placed in 
controlled layers. Each layer should be compacted to at least 90 percent 
of the maximum unit weight as determined by ASTM designation 
D 1557- 02 for the material used. 

5. The fill material shall be placed in layers which, when compacted, shall 
not exceed 8 inches per layer. Each layer shall be spread evenly and 
shall be thoroughly mixed during the spreading to insure uniformity of 
material in each layer. 

6. When moisture content of the fill material is too low to obtain adequate 
compaction, water shall be added and thoroughly dispersed until the 
moisture content is near optimum. 

7. When the moisture content of the fill material is too high to obtain 
adequate compaction, the fill material shall be aerated by blading or other 
satisfactory methods until near optimum moisture condition is achieved. 

8. Inspection and field density tests should be conducted by the Soil 
Engineer during grading work to assure that adequate compaction is 
attained. Where compaction of less than 90 percent is indicated, 
additional compactive effort should be made with adjustment of the 
moisture content or layer thickness, as necessary, until at least 90 
percent compaction is obtained. 
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SITE DRAINAGE 

Site drainage should be provided to divert roof and surface waters from the 

property through nonerodible drainage devices to the street. In no case should the 

surface waters be allowed to pond adjacent to building or behind the retaining walls. A 

minimum slope of one and two percent is recommended for paved and unpaved areas, 

respectively. 

FOUNDATIONS 

Conventional spread footing foundation systems on firm native and/or properly 

compacted fill soils are expected to provide adequate support for the proposed building. 

Exterior and interior footings should be a minimum of 12 inches wide and should be 

placed at a minimum depth of 24 inches below the lowest adjacent final grades. 

Properly designed and constructed spread footings may be based on an 

allowable maximum bearing pressure of 1,800 pounds per square foot. This value can 

be increased at a rate of 100 and 200 pounds per square foot for each additional foot of 

footing width and depth, to a maximum value of 2,400 pounds per square foot. The 

footings for this project should be connected in both directions using tie beams. 

The above given values are for the total of dead and frequently applied live 

loads. For short duration transient loading, such as wind or seismic forces, these 

values may be increased by one-third. 

Under the allowable maximum soil pressure, footings carrying the assumed 

maximum concentrated loads of 50 kips is expected to settle on the order of 3/4 of an 

inch. Continuous footings, with loads of about 2 kips per lineal foot are expected to 

settle on the order of 1/2 of an inch. Maximum differential settlements are expected to 

be on the order of 1/4 of an inch. Major portion of the settlements are expected to occur 

during construction. 
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LATERAL DESIGN 

Lateral resistance at the base of footings in contact with native soils may be 

assumed to be the product of the dead load forces and a coefficient of friction of 0.3. 

Passive pressure on the face of footings may also be used to resist lateral forces. A 

passive pressure of zero at the ground surface and increasing at a rate of 200 pounds 

per square foot per foot of depth to a maximum value of 1,750 pounds per square foot 

may be used for footings poured against native and/or properly compacted fill soils. 

GRADE SLABS 

Assuming that site grading will be made in accordance with the 

recommendations in the preceding sections, grade slabs can be supported on the 

finished grades which will consist of properly compacted fill soils. Due to granular 

nature, soil expansion will not be an issue at this site. It is recommended, however, that 

the grade slabs for this project be taken at least 5 inches and be reinforced with # 4 

bars placed at every 18 inches on center. 

In the areas where moisture sensitive floor covering is used and slab dampness 

cannot be tolerated, a vapor-barrier should be used beneath the slabs. This normally 

consists of a 6-mil polyethylene film covered with 2 inches of clean sand. 

RETAINING WALLS 

Static design of minor retaining walls may be based on an equivalent fluid 

pressure of 40 pounds per square foot per foot of depth. This assumes that no 

hydrostatic pressure will occur behind the walls. Hydrostatic pressures should be 

relieved from the back of the retaining walls through properly designed and constructed 

subdrain. This normally consists of 4-inch in diameter perforated pipes encased in free 

draining gravel (at least one cubic foot per lineal foot of the pipe). To reduce the 

chances of siltation, an approved filter fabric should be used around the gravel. 

Uniform surcharge effects may be computed using a coefficient of 0.30 times the 

uniform loads. For allowable vertical and lateral pressures refer to the preceding 

sections. 
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OBSERVATION DURING CONSTRUCTION 

The presented recommendations in this report assume that all structural 

foundations will be established in native and/or properly compacted fill soils. All footing 

excavations should be observed by a representative of this office before reinforcing is 

placed. 

All site grading work should be observed and tested by a representative of this 

office. Please notify this office at least 24 hours before any observation work is 

required. 

CLOSURE 

The findings and recommendations presented in this report were based on the 

results of our field and laboratory investigations combined with professional engineering 

experience and judgment. The report was prepared in accordance with generally 

accepted engineering principles and practice. We make no other warranty, either 

express or implied. 

It is noted that the conclusions and recommendations presented are based on 

exploration "window" borings and excavations which is in conformance with accepted 

engineering practice. Some variations of subsurface conditions are common between 

"windows" and major variations are possible. 
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The following Figures and Appendices are attached and complete this report: 

Site Plan - Drawing No. 1 

Appendix 1-Method of Field Exploration 
Figure Nos. 1-1 through 1-6 

Appendix 11-Methods of Laboratory Testing 
Figure Nos. 11-1 and 11-2 

Grain Size Distribution Chart- Figure No. Ill 
Appendix Ill- Results Of Chemical Testing 

Respectfully submitted, 

Applied Earth Sciences 

Caro J. Minas 

Geotechnical Engineer 

GE 601 

CJM/mg 
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APPENDIX I 

METHOD OF FIELD EXPLORATION 

In order to define subsurface conditions, five borings were drilled on the site. The 

approximate locations of the drilled borings are shown on the enclosed Site Plan. The 

borings were extended to a maximum depth of 51.5 feet below the existing grade. The 

borings were drilled using a hollow stem drilling machine. 

Logs of the subsurface materials, as encountered in the borings, were recorded 

in the field and are presented Figure Nos. 1-1 and 1-2 within Appendix I. These figures 

also show the number and approximate depths of each of the recovered soil and rock 

samples. 

Relatively undisturbed samples of the subsoil were obtained by driving a steel 

sampler with successive drops of a 140-pound sampling hammer free-falling a vertical 

distance of about 30 inches. The number of blows required for one foot of sampler 

penetration was recorded at the time of drilling and are shown on the log of exploratory 

borings. The relatively undisturbed soil samples were retained in brass liner rings 2.5 

inches in diameter and 1.0 inch in height. 

Field investigation for this project was performed on February 26, 2005. The 

material excavated from the borings was placed back and compacted upon completion 

of the field work. Such material may settle. The owner should periodically inspect these 

areas and notify this office if the settlement creates a hazard to persons or property. 
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MAJOR DIVISIONS 

COARSE 
GRAINED 

SOILS 

(More than 50% of 
material is LARGER 
than No. 200 sieve 
size) 

FINE 
GRAINED 

SOILS 

(More than 50% of 
material is SMALLER 
than No. 200 sieve 
size) 

HIGHLY 

GRAVELS 
(More than 50% of 
coarse fraction is 
lARGER than the 
No.4 sieve size) 

SANDS 
(More than 50% of 
coarse fraction is 
SMALLER than the 
No.4 sieve size) 

CLEAN 
GRAVELS 

(Little or no fines) 

GRAVELS 
WITH FINES 

(Appreciable amt. 
of fines) 

CLEAN SANDS 
(Little or no fines) 

SANDS 
WITH FINES 

(Appreciable ami. 
of fines) 

SILTS AND CLAYS 
(liquid limit LESS than 50) 

SILTS AND CLAYS 
(liquid limit GREATER than 50) 

ORGANIC SOILS 

GROUP 
SYMBOLS 

GM 

GC 

sw 

SP 

SM 

~ sc 

ML 

~ CL 

OL 

MH 

CH 

OH 

PI 

BOUNDARY ClASSIFICATIONS: Soils possesing characteristics of two groups are des;gnated by 
combinations of group symbols. 

PARTICLE SIZE 

TYPICAL NAME 

Well graded gravels, gravel- Sand mixfures, 
little or no fines. 

Poorly graded gravels or gravel-sand mixtures, 
little or no fines. 

Silty gravels, gravel-sand-silt mixtures. 

Clayey gravels, gravel-sand-clay mixtures. 

Well graded sands, gravetty sands, 
little or no fines. 

Poorly graded sands or gravelty sands, 
litHe or no fines. 

Silty sands, sand-silt mixtures. 

Clayey sands, sand-clay mixtures. 

Organic silts and very fine sands, rock flour, 
snty or clayey fine sands or clayey 
silts with slight plasticity. 

Organic clay of low to medium plasticity, gravelly clays, 
sandy clays, silty clays, lean clays. 

Organic silts and organic silty clays of low plasticity. 

Organic silts, micaceous or diatomaceous fine 
sandy or silty soils, elastic silts. 

Organic clays of high plasticity, fat clays. 

Organic clays of medium to high plasticity, organic silts. 

Peat and other highly organic soils. 

LIMITS 

SILT OR CLAY 
I 
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MEDIUM I COARSE fiNE I COARSE I 

SAND GRAVEL 
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fiNE 

oo.= N0.40 NO. 10 , .. %in. 3in. (12ln.) 

U.S. STANDARD SIEVE SIZE 

UNIFIED SOIL CLASSIFICATION SYSTEM 
JOB NAME: Mr. Andre Ohanian JOB No. 05-333-02 

APPLIED EARTH SCIENCES FIGURE No. 1-6 
GEOTECHNICAL ENGINEERING CONSULTANTS 



APPENDIX II 

LA BORA TORY TESTING PROCEDURES 

MOISTURE DENSITY 
The moisture-density information provides a summary of soil consistency for 

each stratum and can also provide a correlation between soils found on this site and 

other nearby sites. The dry unit weight and field moisture content were determined for 

each undisturbed sample, and the results are shown on the log of exploratory borings. 

SHEAR TESTS 

Shear tests were made with a direct shear machine at a constant rate of strain. 

The machine is designed to test the soil without completely removing the samples from 

the brass rings. A range of normal stresses were applied vertically, and the shear 

strength was progressively determined at each load in order to determine the internal 

angle of friction and the cohesion. The results of direct shear tests are presented on 

Figure No. 11-1 within this Appendix. 

CONSOLIDATION 

The apparatus used for the consolidation tests is designed to receive the 

undisturbed brass ring of soil as it comes from the field. Loads were applied to the test 

specimen in several increments, and the resulting deformations were recorded at 

selected time intervals. Porous stones were placed in contact with the top and bottom 

of the specimen to permit the ready addition or release of water. 

Undisturbed specimens were tested at the field and added water conditions. The 

test results are shown on Figure No. 11-2 within this Appendix. 
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05-333-02 AETL Job Number Submitted 
Project Name: 941 California Street 32568 03/01/2005 

Method: (M8015D), TPH as Diesel and Heavy Hydrocarbons Using GC/FID 
QC Batch No: 030205 

OurLab I.D. Method Blanl 32568.02 32568.04 32568.05 
Client Sample J.D. Bl@30' Bl@40' B2@25' 
Date Sampled 02/28/2005 02/28/2005 02/28/2005 

Date Prepared 03/02/2005 03/02/2005 03/02/2005 03/02/2005 

Preparation Method 3550B 3550B 3550B 35SOB 

Date Analyzed 03/03/2005 03/03/2005 03/03/2005 03/03/2005 

Matrix Soil Soil Soil Soil 
Units mg!Kg mg!Kg mg!Kg mg!Kg 
Dilution Factor I I I I 

Analytes . MDL PQL Results- Results Results Results 
TPH as Diesel (Cl3-C22) 5.0 10.0 ND ND ND ND 

TPH as Heavy Hydrocarbons (C23-C40) 5.0 10.0 ND ND ND ND 

TPH Total as Diesel and Heavy HC.Cl3-C40 5.0 10.0 ND ND ND ND 

. 

OurLabi.D. .. 32568.02 :32568.04 ""32568.05 
surrOgates %Rec.Limi % Rec. % Rec .. % Rec. % Rec. 

Chlorobenzene 75 125 92 96 94 99 

Client 
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Date Prepared 03/02/2005 03/02/2005 03/02/2005 03/02/2005 

Preparation Method 5030B 5030B 5030B 5030B 

Date Analyzed 03/02/2005 03/02/2005 03/02/2005 03/02/2005 

Matrix Soil Soil Soil Soil 
Units mg/Kg mg!Kg mg/Kg mg/Kg 
Dilution Factor 1 1 1 I 

Anal.ytes I MDL PQL ResUlJls~: ,R~SUlts Results RE=sult:S' 
TPH as Gasoline and Light HC. (C4-CI2) I 0.500 1.000 ND ND ND ND 

OurLabi.D. .. ·. 32568.02 32568.04 32568.05 
Surrogates I%Rec.Limi % Rec. % Rec. % Reo. % Reo. 

Bromofluorobenzene I 75-125 88 89 89 88 
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Sample MS MS MS MSDUP MSDUP MSDUP RPD MSIMSD 

Analytes Result Concen Recov %REC Concen Recov %REC % %Limit 

Benzene 0.0 50.00 41.50 X 83 50.00 41.50 X 83 <1 75-125 

Ethylbenzene 0.0 50.00 43.00 X 86 50.00 42.00 X 84 2.4 75-125 

Toluene (Methyl benzene) 0.0 50.00 40.50 X 81 50.00 40,00 X 80 1.2 75-125 

o-Xylene 0.0 50.00 43.50 X 87 50.00 42.50 X 85 2.3 75-125 

m,p-Xylenes 0.0 100.00 77.00 X 77 100.00 75.00 X 75 2.6 75-125 
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QUALITY CONTROL REPORT 

QC Batch No: 030205 Sample Spiked: 32568.04 QC Prepared: 03/02/2005 QC Analyzed: 03/02/2005 Units: mg/Kg 

Sample MS MS MS MSDUP MSDUP MSDUP RPD MS/MSD 

Analytes Result Concen Recov %REC Concen Recov %REC % %Limit 

TPH as Diesel (C13-C22) 0.0 500.00 500.00 100 500.00 505.00 101 <1 75-125 

QC Batch No: 030205 Sample Spiked: 32568.04 QC Prepared: 03/02/2005 QC Analyzed: 03/02/2005 Units: mg/Kg 

LCS LCS LCS LCS/LCSD 

Analytes Concen Recov %REC %Limit 

TPH as Diesel (Cl3-C22) 500.00 510.00 102 75 125 

Client 
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April15, 2005 

Mr. Andre Ohanian 
611 Wilshire Boulevard 
Suite 802 
Los Angeles, California 90017 

Subject: Geotechnical Investigation 
Proposed Shopping Center 
941 California Street 
Redland, California 

Dear Mr. Ohanian: 

INTRODUCTION 

05-333-02 

This report presents the results of a geotechnical investigation performed at the 

subject site. During the course of this investigation, the engineering properties of the 

subsurface materials were evaluated in order to provide recommendations for design 

and construction of foundations, grade slabs, and grading. The investigation included 

subsurface exploration, soil sampling, laboratory testing, engineering evaluation and 

analysis, consultation and preparation of this report. 

The enclosed Site Plan; Drawing No. 1, shows the approximate location of the 

drilled borings in relation to the site boundaries. The enclosed Site Plan; Drawing No. 

1, shows the approximate location of the drilled borings in relation to the site 

boundaries and the proposed buildings. The attached Appendix I, describes the method 

of field exploration. Figure Nos. 1-1 through 1-5 present summaries of the materials 

encountered at the locations of our borings. Figure No. 1-6 presents the Uniform Soil 

Classification System Chart; a guide to the Log of Exploratory Boring. 

The attached Appendix II describes the laboratory testing procedures. Figure 

Nos. 11-1 And 11-2 present the results of direct shear and consolidation tests performed 

on selected undisturbed samples. 

Appendix Ill present the results of chemical testing as received from the offices 

of American Environmental Testing Laboratory, Inc. 

4742 SAN FERNANDO ROAD • GLENDALE, CA 91204 • TEL. (818) 552-6000 • FAX (818) 552-6007 • www.aessoil.com 

SOILS & FOUNDATION INVESTIGATION • MATERIAL TESTING • FOUNDATION INSTRUMENTATION • SEISMICITY INVESTIGATION 
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PROJECT CONSIDERATION 

It is our understanding that the proposed project would consist of construction of 

a shopping center at the subject site. The center will consist of two separate structures. 

Each building will be one or two-story wood frame structure. The flooring system will be 

in a form of concrete grade slabs established at or near the present grade (no 

basement is planned). 

It is believed that the subject site occurs within a potential flood zone. Therefore, 

the building pad may need to be raised above the potential flood zone level. 

Parking for the proposed facility will be provided in a form of open surface 

parking. (parking lot). 

Structural loading data was not available during the course of our investigation. 

For the purpose of this study, it is assumed that the magnitude of the collected loads 

would be on the order of 50 kips, combined dead plus frequently applied Jive loads. 

Continuous footings are expected to exert loads of on the order of 2 kips per lineal foot. 

SITE GRADING 

The grading is expected to involve removal and recompaction of any surficial fill 

and loose native soils (a maximum thickness of 2 to 3 feet; to be determined by the Soil 

Engineer). The recompacted soils can then be used to receive new fill for support of 

foundations and grade slabs. The required grading in the areas of surface parking will 

be limited to removal and recompaction of the top 12 inches of the existing soils. 

The zone of removal should be extended beyond the exterior walls of the 

proposed buildings a horizontal distance equal to the thickness of fill. The property line 

footings should be extended through any surficial fill and be established at least 12 

inches into native soils. 

Note that some 15 percent shrinkage should be considered when reusing the 

excavated materials in the areas of new fill (to higher densities). Considering this and 

the planned raise of the site grade above the potential flood zone, imported soils will be 

required to accomplish the site grading work. All imported soils should be 

non-expansive and granular in nature (similar to the site upper soils). 

APPLIED EARTH SCIENCES 
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SITE CONDITIONS 
SURFACE CONDITIONS 

The site of the proposed commercial/shopping center is the existing vacant lot 

located at 941 California Street, Red land, California. The site is triangular in shape and 

covers a plan area of about 6 acres. See the enclosed Site Plan; Drawing No. 1 for site 

location. 

At the time of our field investigation, the site was vacant and covered with dirt. 

The site was noted to be generally level. 

An existing service station occurs to the northeast of the subject site. An 

unimproved floor control channel also occurs to the south of the site. See the enclosed 

Site Plan; Drawing No. 1. 

SUBSURFACE CONDITIONS 

Correlation of the subsoil between the test borings was considered to be good. 

Generally, the site, to the depths explored, was found to be covered by surficial fill 

underlain by natural deposits of silty sand, sandy and/or clayey silt, and relatively clean 

sand soils. Thickness of the existing fill was found to be less than 12 inches at the 

location of our borings. Deeper fill, however, may be present between and beyond our 

borings and closer to the storm drain channel. 

The surficial fill and top 2 feet of the site native soils were found to be generally 

porous and compressible. At their present state, such soils should not be use for 

support of new fill, structural foundations and grade slabs. The existing fill, however, 

may be excavated and reused in the areas of compacted fill. 

The native soils found below the surficial fill were found to be generally firm 

in-place. The results of our laboratory testing indicated that the site native soils were of 

moderate strengths and moderately compressible. 

The site upper soils (including the existing fill) were found to be granular in 

nature. Such soils were found to be virtually non-expansive. 

During the course of our field investigation, no groundwater was encountered in 

our borings drilled to a maximum depth of 51.5 feet. Due to method of drilling, no 

caving was detected. Due to silty nature of the upper soils, however, forming will not 

be required during foundation construction. 

APPLIED EARTH SCIENCES 
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EVALUATION OF LIQUEFACTION POTENTIAL 

As part of our field exploration, one boring was drilled at the subject site to a 

maximum depth of 51 feet. No groundwater was encountered in our deep borings. For 

the purpose of evaluating liquefaction potential, SPT (Standard Penetration Test) were 

conducted from a depth of 15 feet. The results of our in-situ testing indicated that the 

sand layers below the site were generally dense to very dense in-place (having 

minimum SPT value of 30). See the Log Of Exploratory Borings in Appendix I. The 

fine grained (silts and clays) layers with SPT blow counts of less than 30 were found to 

contain more than 15 percent clay by weight. See the Grain Size Distribution Chart; 

Figure No. 11-3 in the enclosed Appendix II. On this basis, it is our opinion that soil 

liquefaction will not occur at the subject site. 

SEISMIC DESIGN CONSIDERATIONS 

The subject site is located within UBC Seismic Zone 4. Based on the results of 

our field exploration, the subject site can be assumed to have a soil profile type of Sd in 

accordance with Table 16-J of 1997 Uniform Building Code. 

The closest active fault to the subject site is the San Jacinto (San Bernardino) 

which is designated as Type B seismic source in accordance with CDMG (California 

Division of Mines and Geology). The subject site occurs some 5 kilometers from this 

near source zone in accordance with Map M-32 of ICBO (International Conference of 

Building Officials February 1998). At this distance, for a seismic source B, the near 

source factors Na and Nv would be 1.0 and 1.3, respectively, in accordance with Tables 

16-S and 16-T of the 1997 UBC. 

EVALUATION AND RECOMMENDATIONS 
GENERAL 

Based on the geotechnical engineering data derived from this investigation, the 

site is considered to be suitable for the proposed development. The surficial fill and top 

zone of porous native soils (a total thickness of on the order of 2 to 3 feet) should be 

excavated until non-porous native soils (to be determined by the Soil Engineer) are 

exposed. The zone of removal should be extended beyond the exterior walls of the 

proposed building a horizontal distance equal to the thickness of fill. 

APPLIED EARTH SCIENCES 
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After proper surface preparation (scarification and compaction in-place to a 

relative compaction of at least 90 percent at optimum moisture content) the excavated 

materials should be placed back and compacted, under engineering observation and 

testing until the proposed finished grades are established. 

After proper site grading, conventional spread footing foundation system can be 

used for support of the proposed structures. The foundation bearing soils are 

expected to be properly compacted fill soils. 

Grade slabs can be supported on the finished grades which will consist of 

properly compacted fill soils. Due to granular nature, soil expansion will not be an issue 

at this site. It is recommended, however, that the grade slabs for this project be taken 

at least 5 inches and be reinforced with # 4 bars placed at every 18 inches on center. 

The following sections present our specific recommendations for site grading, 

foundations, lateral design, grade slabs, minor walls, and observation during 

construction. 

SITE GRADING 

All surficial fill the disturbed soils generated from demolition of the existing 

building/paving should be excavated until native soils are exposed. Prior to placement 

of any fill on the site, the Soil Engineer should observe the excavation bottoms. The 

areas to receive compacted fill should be scarified to a depth of about 8 inches, 

moistened as required to bring to optimum moisture content, and compacted to at least 

90 percent of the maximum dry density as determined by the ASTM Designation D 

1557-02 Compaction Method. 

All import soils should be free of organic matter and rocks larger than 6 inches 

in diameter. Before import soils are brought to the site, a 40-pound sample of the 

proposed import soils should be submitted to the Soil Engineer (at least 48 hours in 

advance) so that the maximum density and expansion character of the import materials 

can be determined. All fill soils should be placed in layers not exceeding 8 inches in 

loose thickness and compacted to at least 90 percent of the maximum dry unit weight 

as determined by ASTM Designation D 1557-02 Compaction Method. 

APPLIED EARTH SCIENCES 
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General guidelines regarding site grading are presented below in an itemized 

form which may be included in the earthwork specification. It is recommended that all 

fill be placed under engineering observation and in accordance with the following 

guidelines: 

I. All vegetation and debris should be collected and hauled off-site. In the 
areas of new fill, the existing fill should be excavated until native soils are 
exposed. 

2. The excavated areas should be observed and approved by the Soil 
Engineer prior to placing any fill. 

3. The excavated materials from the site are considered to be satisfactory 
for reuse in the compacted fill areas. Due to potentially expansive 
character, it would be desirable to use the site soils in deeper fill areas. 

4. Fill material, approved by the Soil Engineer, should be placed in 
controlled layers. Each layer should be compacted to at least 90 percent 
of the maximum unit weight as determined by ASTM designation 
D 1557- 02 for the material used. 

5. The fill material shall be placed in layers which, when compacted, shall 
not exceed 8 inches per layer. Each layer shall be spread evenly and 
shall be thoroughly mixed during the spreading to insure uniformity of 
material in each layer. 

6. When moisture content of the fill material is too low to obtain adequate 
compaction, water shall be added and thoroughly dispersed until the 
moisture content is near optimum. 

7. When the moisture content of the fill material is too high to obtain 
adequate compaction, the fill material shall be aerated by blading or other 
satisfactory methods until near optimum moisture condition is achieved. 

8. Inspection and field density tests should be conducted by the Soil 
Engineer during grading work to assure that adequate compaction is 
attained. Where compaction of less than 90 percent is indicated, 
additional compactive effort should. be made with adjustment of the 
moisture content or layer thickness, as necessary, until at least 90 
percent compaction is obtained. 

APPLIED EARTH SCIENCES 
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SITE DRAINAGE 

Site drainage should be provided to divert roof and surface waters from the 

property through nonerodible drainage devices to the street. In no case should the 

surface waters be allowed to pond adjacent to building or behind the retaining walls. A 

minimum slope of one and two percent is recommended for paved and unpaved areas, 

respectively. 

FOUNDATIONS 

Conventional spread footing foundation systems on firm native and/or properly 

compacted fill soils are expected to provide adequate support for the proposed building. 

Exterior and interior footings should be a minimum of 12 inches wide and should be 

placed at a minimum depth of 24 inches below the lowest adjacent final grades. 

Properly designed and constructed spread footings may be based on an 

allowable maximum bearing pressure of 1 ,800 pounds per square foot. This value can 

be increased at a rate of 100 and 200 pounds per square foot for each additional foot of 

footing width and depth, to a maximum value of 2,400 pounds per square foot. The 

footings for this project should be connected in both directions using tie beams. 

The above given values are for the total of dead and frequently applied live 

loads. For short duration transient loading, such as wind or seismic forces, these 

values may be increased by one-third. 

Under the allowable maximum soil pressure, footings carrymg the assumed 

maximum concentrated loads of 50 kips is expected to settle on the order of 3/4 of an 

inch. Continuous footings, with loads of about 2 kips per lineal foot are expected to 

settle on the order of 1/2 of an inch. Maximum differential settlements are expected to 

be on the order of 1/4 of an inch. Major portion of the settlements are expected to occur 

during construction. 

APPLIED EARTH SCIENCES 
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LATERAL DESIGN 

Lateral resistance at the base of footings in contact with native soils may be 

assumed to be the product of the dead load forces and a coefficient of friction of 0.3. 

Passive pressure on the face of footings may also be used to resist lateral forces. A 

passive pressure of zero at the ground surface and increasing at a rate of 200 pounds 

per square foot per foot of depth to a maximum value of 1,750 pounds per square foot 

may be used for footings poured against native and/or properly compacted fill soils. 

GRADE SLABS 

Assuming that site grading will be made in accordance with the 

recommendations in the preceding sections, grade slabs can be supported on the 

finished grades which will consist of properly compacted fill soils. Due to granular 

nature, soil expansion will not be an issue at this site. It is recommended, however, that 

the grade slabs for this project be taken at least 5 inches and be reinforced with # 4 

bars placed at every 18 inches on center. 

In the areas where moisture sensitive floor covering is used and slab dampness 

cannot be tolerated, a vapor-barrier should be used beneath the slabs. This normally 

consists of a 6-mil polyethylene film covered with 2 inches of clean sand. 

RETAINING WALLS 

Static design of minor retaining walls may be based on an equivalent fluid 

pressure of 40 pounds per square foot per foot of depth. This assumes that no 

hydrostatic pressure will occur behind the walls. Hydrostatic pressures should be 

relieved from the back of the retaining walls through properly designed and constructed 

subdrain. This normally consists of 4-inch in diameter perforated pipes encased in free 

draining gravel (at least one cubic foot per lineal foot of the pipe). To reduce the 

chances of siltation, an approved filter fabric should be used around the gravel. 

Uniform surcharge effects may be computed using a coefficient of 0.30 times the 

uniform loads. For allowable vertical and lateral pressures refer to the preceding 

sections. 

APPLIED EARTH SCIENCES 
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OBSERVATION DURING CONSTRUCTION 

The presented recommendations in this report assume that all structural 

foundations will be established in native and/or properly compacted fill soils. All footing 

excavations should be observed by a representative of this office before reinforcing is 

placed. 

All site grading work should be observed and tested by a representative of this 

office. Please notify this office at least 24 hours before any observation work is 

required. 

CLOSURE 

The findings and recommendations presented in this report were based on the 

results of our field and laboratory investigations combined with professional engineering 

experience and judgment. The report was prepared in accordance with generally 

accepted engineering principles and practice. We make no other warranty, either 

express or implied. 

It is noted that the conclusions and recommendations presented are based on 

exploration "window" borings and excavations which is in conformance with accepted 

engineering practice. Some variations of subsurface conditions are common between 

"windows" and major variations are possible. 

APPLIED EARTH SCIENCES 
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The following Figures and Appendices are attached and complete this report: 

Site Plan - Drawing No. 1 

Appendix !-Method of Field Exploration 
Figure Nos. 1-1 through 1-6 

Appendix 11-Methods of Laboratory Testing 
Figure Nos. 11-1 and 11-2 

Grain Size Distribution Chart- Figure No. Ill 
Appendix Ill- Results Of Chemical Testing 

Respectfully submitted, 

Applied Earth Sciences 

Caro J. Minas 

Geotechnical Engineer 

GE 601 

CJM/mg 
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APPENDIX I 

METHOD OF FIELD EXPLORATION 

In order to define subsurface conditions, five borings were drilled on the site. The 

approximate locations of the drilled borings are shown on the enclosed Site Plan. The 

borings were extended to a maximum depth of 51.5 feet below the existing grade. The 

borings were drilled using a hollow stem drilling machine. 

Logs of the subsurface materials, as encountered in the borings, were recorded 

in the field and are presented Figure Nos. 1-1 and 1-2 within Appendix I. These figures 

also show the number and approximate depths of each of the recovered soil and rock 

samples. 

Relatively undisturbed samples of the subsoil were obtained by driving a steel 

sampler with successive drops of a 140-pound sampling hammer free-falling a vertical 

distance of about 30 inches. The number of blows required for one foot of sampler 

penetration was recorded at the time of drilling and are shown on the log of exploratory 

borings. The relatively undisturbed soil samples were retained in brass liner rings 2.5 

inches in diameter and 1.0 inch in height. 

Field investigation for this project was performed on February 26, 2005. The 

material excavated from the borings was placed back and compacted upon completion 

of the field work. Such material may settle. The owner should periodically inspect these 

areas and notify this office if the settlement creates a hazard to persons or property. 
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BORING No.1 
·:DATE EXCAVATED: 02/26/05 GROUND ELEVATION: 

0 f- -' . w_ 0 0 0 f- O:f- \l: 0 w "' w >-
f- :OJ: u. Q. ::; w f-C!) :::> r: u. (ij "' "' >-({)-

CJJ ~ z- -W J: w --' MATERIAL w"- o;:: f- Q. 
~ -' DESCRIPTION J: 0~ ::;,_ (/) (/) "" f- ,_- Oo: (/) ;:: "' 0: Q. w 

w "' -"o <( 0 !;;: w 
0 ~~ Q. f-0 -' "" "#- "' ::; ::; 

- SAND ·~.,uounl dense, moist, brown, poorly graded sand with 

(SP-SM) silt 
-

-

-
5_ 

Firm, moist, olive brown, silt with sand 
98 13 5 SILT -

- (ML) 

-

10~ 
- 99 13 7 (ML) 

-

-

15~ 
I . 

- 94 21 71.1 10 (ML) Grades to clayey· 

- (SPT) 

-
-

20_ 

- 117 6 25.3 30 SAND Dense, very moist, olive brown, silty sand 
- (SPT) (SM) 

25~ 
Grades to clayey 

- 101 4 19.5 17 (SM) 

- (SPT) 

-
-

30_ 

- 104 15 65.7 22 SILT Stiff, moist, grayish brown, sandy silt, slightly clayey 

- (SPT) (ML) 

-
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. ~RING No.1 (CONTINUED)ooo 
:oATE EXCAVATED: 02/26/05 
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""' ;!'. al :;; 

115 2 11 33 SAND 

(SPT) (SP) 

113 3 7.9 43 (SW) 
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"' :;; 
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GROUND ELEVATION: 

MATERIAL DESCRIPTION 

(See Previous 

Very dense, wet, gray, poorly graded sand 

Grades to very dense, wet, gray, well graded sand 

Grades to well graded sand wilth silt 

End of Boring @ 51 Y, feet 
No Water 
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BORING No.2 
·-DATE EXCAVATED: 02/26/05 GROUND ELEVATION: 

0 t- -' w_ 0 0 0 t- \): w ~ 
O::t- 0 w "' :::n: (l_ :; w t-(9 :::> u. >-u. c;; 0:: 0:: >-(f)- t- (f) :;; z- -w :r: w -' MATERIAL w"- o;;: t- (l_ <( -' DESCRIPTION :r: oU :;>- <( 

t- (l_ (f) 

~ 0:: 0:: >-- Oo:: (f) (l_ 
0:: -'o <( w w w 
0 ~~ (l_ 0 ';( t-0 -' <( "-- ;!'. "' :; :; 

SAND Medium dense, poorly graded sand with 

(SP-SM) silt 

98 12 6 

5 

99 18 9 SILT Firm, very moist, olive brown, silt with sand 
(ML) 

96 17 10 (ML) 

1 

95 21 11 (ML) 

96 8 25 SAND Medium dense, moist, brown, poorly graded sand 
(SP) 

94 24 17 SILT Firm, moist, brown, silt with sand 

(ML) 

30 

100 20 57.5 30 (ML) Grades to stiff, grayish brown, sandy silt 

(SPT) 

LOG OF BORING 
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'"'onunue (See Previous Page) 
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-
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- (SPT) (SP-SM) 

-

45: 

- 110 4 11.4 38 (SP) Grades to poorly graded sand 

- (SPT) 
1 m 

-

50= 

- 111 5 9.1 41 (SP) 

- (SPT) 
End of Boring @ 51 Y. feet 

- No Water 
-

-

-
-

-

-

-

-

-

-
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MATERIAL DESCRIPTION 

Medium dense, moist, dark brown, poorly graded sand 
with silt 

Firm, moist, brown, sandy silt 

End of Boring @ 21 feet 
No water 
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MAJOR DIVISIONS 

GRAVELS 
(More than 50% of 
coarse fraction is 
LARGER than the 
No. 4 sieve size) 

CLEAN 
GRAVELS 

(little or no fines) 

GRAVELS 
WITH FINES 

GROUP 
SYMBOLS 

GW 

GP 

GM 

TYPICAL NAME 

Well graded gravels, gravel • Sand mixtures, 
little or no fines. 

Poorly graded gravels or gravel-sand mixtures, 
little or no fines. 

Silty gravels. gravel-sand-silt mixtures. 

COARSE 
GRAINED 

SOILS 

{More than 50% of 
material is lARGER 
than No. 200 sieve 
size) 

~----------------+--~-~_i_~r_:o_,,_';_'_''_'_m __ ' __ ~~~ ~/50>~-G-C--~---c_'_''_'_'_'_'_''_'_'_'· __ '~ __ '_'_'-'_'_"_'_-'_''_'_m_" __ '"_~_'_-__________ ~ 
SW Well graded sands, gravelty sands, 

CLEAN SANDS little or no tines. 

(l1ttle or no fines) lio'e.""'!f-----j-------------------------------------------j 

FINE 
GRAINED 

SOILS 

(More than 50% of 
material is SMALLER 
than No. 200 sieve 
size) 

HIGHLY 

SANDS 

(More than 50% of 
coarse fraction is 
SMALLER than the 
No.4 sieve size) 

SANDS 
WITH FINES 

~~!.~ SP 

SM 

(Appreciable amt. m 
of'"") 167.A¢1 SC 

SILTS AND CLAYS 
(Liquid limit LESS than 50) 

SILTS AND CLAYS 

(Liquid limit GREATER than 50) 

ORGANIC SOILS 

ML 

~CL 
OL 

MH 

CH 

OH 

Pt 

BOUNDARY CLASSIFICATIONS: Soils posseslng characteristics of two groups are desig>ated by 
combinations of group symbols. 

PARTICLE SIZE 

SAND GRAVEL 
SILT OR CLAY 

Poorly graded sands or gravelly sands, 
Jitue or no fines. 

Silty sands, sand-silt mixtures. 

Clayey sands, sand-day mixtures. 

Organic sills and very fine sands, rock flour, 
silty or clayey fine sands or clayey 
silts with slight plasticity. 

Organic clay of low to medium plasticity, gravelly clays, 
sandy clays, silty clays,lean clays. 

Organic silts and organic silty clays of low plasticity. 

Organic silts, micaceous Of diatomaceous fine 
sandy or silty soils, elastic silts. 

Organic clays of high plasticity, fat clays. 

Organic clays of medium to high plasticity, organic silts. 

Peat and other highly organic soils. 

LIMITS 

I 
BOULDERS COBBLES I 

FINE I MEDIUM I COARSE fiNE I COARSE I 
N0.200 ~~ N0.10 NO.~ :y,;in. 3in. (12 in.) 

u. s. SlANOARO SIEVE S l Z E 

UNIFIED SOIL CLASSIFICATION SYSTEM 
JOB NAME: Mr. Andre Ohanian JOB No. 05-333-02 
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APPENDIX II 

LABORATORY TESTING PROCEDURES 

MOISTURE DENSITY 
The moisture-density information provides a summary of soil consistency for 

each stratum and can also provide a correlation between soils found on this site and 

other nearby sites. The dry unit weight and field moisture content were determined for 

each undisturbed sample, and the results are shown on the log of exploratory borings. 

SHEAR TESTS 

Shear tests were made with a direct shear machine at a constant rate of strain. 

The machine is designed to test the soil without completely removing the samples from 

the brass rings. A range of normal stresses were applied vertically, and the shear 

strength was progressively determined at each load in order to determine the internal 

angle of friction and the cohesion. The results of direct shear tests are presented on 

Figure No. 11-1 within this Appendix. 

CONSOLIDATION 

The apparatus used for the consolidation tests is designed to receive the 

undisturbed brass ring of soil as it comes from the field. Loads were applied to the test 

specimen in several increments, and the resulting deformations were recorded at 

selected time intervals. Porous stones were placed in contact with the top and bottom 

of the specimen to permit the ready addition or release of water. 

Undisturbed specimens were tested at the field and added water conditions. The 

test results are shown on Figure No. 11-2 within this Appendix. 

APPLIED EARTH SCIENCES 
05-333-02 
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APPENDIX Ill 

RESULTS OF CHEMICAL TESTING 

BY 

AMERICAN ENVIRONMENTAL TESTING LABORATORY, INC. 
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1941 California Street 

I Redlands, CA 
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Project ID: 

2 

05-333-02 AETL Job Number Submitted 
Project Name: 941 California Street 32568 03/01/2005 

Our Labi.D. 

Client Sample !.D. 
Date Sampled 
Date Prepared 
Preparation Method 
Date Analyzed 
Matrix 

Units 

Dilution Factor 

Analytes .·· 

Benzene 
Ethylbenzene 

Toluene (Methyl benzene) 

Xylenes (Total) 

OllrLabl.h. 
$;:iri:9_9"~f:~S 

~·· 

Bromofluorobenzene 
Trifluorotoluene 

Method: (8021B), Aromatic Volatiles by GC 
QC Batch No: 030205 

Method Blank ~2568.01 

Bl@25' 
02/28/2005 

03/02/2005 03/02/2005 

5030B 5030B 

03/02/2005 03/02/2005 

Soil Soil 

ug/Kg ug/Kg 

I I I 

MDL . PQL 
. -Resul-tS Resul-ts 

2.5 5.0 ND ND 

2.5 5.0 ND ND 

2.5 5.0 ND ND 
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... 
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·~ 
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our Labr:1:f ...... ·. : .. 3256ii:02 32568:04 325.68i05 
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Project Name: 

Our Lab I:D. 
Client Sample J.D. 
Date Sampled 
Date Prepared 
Preparation Method 
Date Analyzed 
Matrix 
Units 
Dilution Factor 

i=ui"-lyt~s 

941 California Street 32568 03/01/2005 

Method: (M8015G), TPH as Gasoline and Light Hydrocarbons Using GC/FID 
QC Batch No: 030205 

.. Method BlanJ< 32568.02 32568:04 32568.05 
81@30' 81@40' 82@25' 

02/28/2005 02/28/2005 02/28/2005 

03/02/2005 03/02/2005 03/02/2005 03/02/2005 

5030B 5030B 5030B 5030B 

03/02/2005 03/02/2005 03/02/2005 03/02/2005 

Soil Soil Soil Soil 

mg!Kg mg/Kg mg!Kg mg!Kg 
I 1 I 1 

I MDL PQL Resi.il:.tS 'Resulb3 R~~#J.·ps: RS:sul-ts_ 
TPH as Gasoline and Light HC. (C4-C12) I 0.500 1. 000 ND ND ND ND 

OurLabJJ). . · . .32sos.o2.· .· 325~~!04 32568.05·.· 
sur~oga_t~S • 

j%Rec.Lind % Re·c-; J·% Rec-. % R~C':;- % Rec. •· 
Bromofluorobenzene I 75-125 88 89 89 88 

Client 
APPES 

32568:07 
82@35' 

02/28/2005 

03/02/2005 

5030B 

03/02/2005 

Soil 

mg!Kg 
1 

R"$Si.ilts 
ND 

32568,07 
% Rec·. 

90 
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Ordered By 
1 Applied Earth Science 
:4742 San Fernando Road 
iGiendale, CA 91204-

Ameri_ Environmental Testing LabM;IIIory Inc . 
1834 North Naomi Street Burbank. CA 91504 • DOHS NO: 1541. LACSD NO: 10181 
Tel: (888) 288-AETL • (818) 845-8200 • Fax: (818) 845-8840 • www.aetlab.com 

ANALYTICAL RESULTS 

Site 

1941 California Street 
Redlands, CA 

Telephone: (818)552-6000 
Attn: Caro J. Minas 

Page: 
Project ID: 

5 
05-333-02 AETL Job Number Submitted 

Project Name: 941 California Street 32568 

Method: (8021B), Aromatic Volatiles by GC 

QUALITY CONTROL REPORT 

03/01/2005 

QC Batch No: 030205 Sample Spiked: 030205 QC Prepared: 03/02/2005 QC Analyzed: 03/02/2005 Units: ug/Kg 

. Sample MS MS MS MSDUP MSDUP MSDUP RPD MS/MSD 

Ana lyles Result Concen Recov %REC Concen Recov %REC % %Limit 

Benzene 0.0 50.00 41.50 X 83 50.00 41.50 X 83 <1 75-125 

Ethylbenzene 0.0 50.00 43.00 X 86 50.00 42.00 X 84 2.4 75-125 

Toluene (Methyl benzene) o.o 50.00 40.50 X 81 50.00 40.00 X 80 1.2 75-125 

o-Xylene o.o 50.00 43.50 X 87 50.00 42.50 X 85 2.3 75 125 

m,p-Xyleries 0.0 100.00 77.00 X 77 100.00 75.00 X 75 2.6 75-125 

Clien_t 

APPES 

MSRPD 

%Limit 

<20 

<20 

<20 

<20 

<20 
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Amer:iiiiaa Environmental Testing Lab :±±±ory Inc . 
2834 North Naomi Street Burbank, CA 91504 • DOHS NO: 1541, LACSD NO: 10181 
Tel: (888) 288-AETL • (818) 845-8200 • Fax: (818) 845-8840 • www.aetlab.com 

Ordered By 
i Applied Earth Science 
!4742 San Fernando Road 
Glendale, CA 91204-

Telephone: (818)552-6000 
Attn: Caro J. Minas 

Page: 6 

Project ID: 05-333-02 

Project Name: 941 California 

ANALYTICAL RESULTS 

Street 

Site 
941 California Street 
Redlands, CA 

AETL Job Number 
32568 

Submitted 
03/01/2005 

Method: (M8015D), TPH as Diesel and Heavy Hydrocarbons Using GC/FID 

QUALITY CONTROL REPORT 

QC Batch No: 030205 Sample Spiked: 32568.04 QC Prepared: 03/02/2005 QC Analyzed: 03/02/2005 Units: mg/Kg 

Sample MS MS MS MSDUP MSDUP MSDUP RPD MS/MSD 

Analytes Result Concen Recov %REC Concen Recov o/oREC % %Limit 

TPH as Diesel (CI3-C22) 0.0 500.00 500.00 100 500.00 505.00 101 <1 75-125 

QC Batch No: 030205 Sample Spiked: 32568.04 QC Prepared: 03/02/2005 QC Analyzed: 03/02/2005 Units: mg/Kg 

LCS LCS LCS LCS/LCSD 

Alial}rtes Concen Recov %REC %Limit 

TPH as Diesel (C13-C22) 500.00 510.00 102 75-125 

Client 

APPES 

MS RPD 

%Limit 

<20 
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\Applied Earth SCience 
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Ameri= Environmental Testing Labc=:::::::>ry Inc . 
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Tel: (888) 288-AETL • (818) 845-8200 • Fax: (818) 845-8840 • www.aetlab.com 

ANALYTICAL RESULTS 

Site 
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Redlands, CA 

Telephone: (818)552-6000 
Attn: Caro J. Minas 
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05-333-02 AETL Job Number SUbmitted 

Project Name: 941 California Street 32568 03/01/2005 

Ana lyles 

Method: (M8015G), TPH as Gasoline and Light Hydrocarbons Using GC/FID 

QUALITY CONTROL REPORT 

QC Batch No: 030205 Sample Spiked: 32576.02 QC Prepared: 03/02/2005 QC Analyzed: 03/02/2005 Units: mg/Kg 

.. Sample MS MS MS MSDUP MSDUP MSDUP RPD MS/MSD 

Result Concen Recov %REC Concen Recov %REC % %Limit 

TPH as Gasoline and Light HC 0.0 2.50 2.00 80 2.50 2.10 84 4.9 75-125 

(C4-C12) 

QC Batch No: 030205 Sample Spiked: 32576.02 QC Prepared: 03/0212005 QC Analyzed: 03/0212005 Units: mg/Kg 

• LCS LCS LCS LCS/LCSD 

AnaiYte_ll_ . Concen Recov %REC %Limit 

TPH as Gasoline and Light HC. 2.50 2.08 83 75-125 

(C4-C12) 

Client 
APPES 

MSRPD 

%Limit 

<20 
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FOREWORD 

A soil percolation report is a technical document which establishes whether on-site sewage disposal systems 
can be used for a specific parcel of land to serve a given type of development (such as single/multiple family 
dwellings, restaurant, campground, etc.). 

The soil's percolation condition is determined by testing at the specific site and topographical, geologic, and 
hydrologic conditions are determined and described in the report. The on-site system is then designed in 
accordance with this information and County Standards. A properly installed, operated and maintained system 
should not be subject to premature failure causing nuisances, odors or public health hazards. 

Complete reports must be submitted, and all appropriate fees paid to the Division of Environmental Health 
Services (DEHS), prior to the approval of the use of any on-site percolation system and the application of the 
design rate. 
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' ()>0-"\!'j 
sOIL PERCOLATION (PERC) TEST REPORT STANDARDS; s:: ,'0 . . \)!>:... n 

SUITABILITYOFLOTSANDSOILSFOR I T-\~' '~ 
USE OF LEACHLINES OR SEEPAGE PITS 1 -:;71 tJ;,<')~v"'":; 

oom: / ~~ 
At least two working days before conducting routinely scheduled percolation tests, you must contact the (_:: ~· 
Division of Environmental Health Services. Please provide the following: assessor's parcel number, firm's ~,... 
name and person to contact, date(s) of testing, and telephone number. At the option of the specialist, a field 
inspection during testing or shortly thereafter may be conducted. The date that the specialist (or DEHS Water/ 
Wastewater Section) was contacted must be stated in the report. 

I. A perc report is required by DEHS: 

a) For all subdivisions of land, except those for which a waiver has been granted. (see pg A-10, 
item 4 for criteria.) 

b) For any parcel or land division where existing data will not allow the county liquid waste 
specialist to set a sewage disposal rate. 

c) For auy single lot where space or soil conditions for on-site sewage disposal are critical (i.e., 
very small or steep lots, very slow perc times, shallow groundwater with fast perc times, etc.) 

d) For all new on-site septic systems within the San Bernardino or Angeles National Forest 
boundaries and in other mountain areas. 

e) For all on-site septic systems requiring an exemption from California Regional Water Quality 
Control Board (CRWQCB) wastewater discharge prohibitions. (Check with Specialist/ 
RWQCB for designated areas.) 

f) For any commercial or sanitary wastes from industrial developments utilizing on-site 
percolation systems. 

g) For a replacement system where existing data will not allow the county liquid waste specialist 
to set a design rate. 

II. Those who prepare perc reports must have professional experience and be knowledgeable 
in assessing the site's on-site sewage disposal feasibility. They assume responsibility for the 
report's contents in accordance with the obligations of their professional registration and may 
be held liable if false or misleading information is presented. Preparers must possess one of the 
following professional registrations: 

a) A State of California Registered Civil Engineer, 

b) A State of California Certified Engineering Geologist, 

c) A State of California Registered Environmental Health Specialist, 

d) A State of California Registered Geologist, 

e) A State of California Geotechnical Engineer 



Reports must be properly documented with the original signature, stamp, professional registration 
number and license expiration date of the preparer. Photo copied signatures are not acceptable. 
Preparers shall be identified by name, field technicians by initial. 

III. Format and other requirements: 

1. DESCRIPTION OF SITE AND OF PROPOSAL 

1.0 Date/individual that was notified of testing. 

1.1 Prepared for: Name of client, address and phone number. 

1.2 Location ofland: 

a) Provide a sufficiently detailed vicinity map, township, range, section, assessor's 
parcel map or subdivision map, and/or legal description of property. Make sure you 
have the right parcel; state how the property is identified. (Owner's word alone is not 
acceptable.) Indicate landmarks and street addresses when possible. Specify those 
survey monuments found and if the property lines were surveyed, by whom. 

1.3 Proposed Development/Project/Land use: 

a) State the type of project: i.e., condominium, subdivision tract, lot sale, parcel map, 
shopping center, etc. 

b) State the total acreage, the number of lots, and the average and range of the lot sizes. 
c) State the type of sewage disposal system: i.e., septic tank or package plant, 

leachline(s),or seepage pit(s), separate or common system, other. 
d) State if grading is proposed for the development, and how much. 

1.4 Description of site and surroundings: (A photograph is often useful.) 

a) Topography: Include a topographic map prepared by a Registered Civil Engineer or 
Licensed Land Surveyor, unless the site and the surroundings are flat or have a uniform, 
constant slope ( + or - I% variation) of less than 20%. For instance, "slope of I 0% 
downward from north property line to south property line". 

o/o Slope 
0-2 

>2-10 
>10 

Maximum Interval 
of Contours in Feet 
ForTopoMap 

2 
4 
10 

Describe the topography in the area of the proposed disposal site(s) and its location 
relative to the proposed development. 

b) Water courses: Indicate and show on the plot plan any floodway, floodplain, spring(s), 

2 



stream(s), and drainage course(s) which encroach within a distance of 1 Yz times the 
required minimum setback from the disposal area(s). 

c) Vegetation type and density (especially groundwater indicators such as willows, reed 
grasses, cattails, and smoke trees) as well as trees in general, area(s) of proposed 
system(s). 

d) Existing structures: (I) General description of proximity, density, probable kind and 
number of neighboring septic systems. (2) Indicate whether the proposed system could 
adversely impact any existing structure's disposal system(s) or replacement area on or 
in the vicinity of the parcel being tested where known. (3) Indicate location of nearest 
sewer, and any sewer manholes observed. 

e) Indicate the location of any active or inactive well(s) (and their construction details 
where known) located within 300 feet of the proposed disposal area. Indicate proposed 
source of domestic water. IdentifY future well sites, when appropriate. 

f) Rock outcroppings: SpecifY the type of rock (shale, slate, schist, granite). 

g) Indicate the depth to historic groundwater and how it was determined. Provide the 
date and source of information used (Flood Control Agency, local water companies, 
California Department of Water Resources Bulletin, USGS, DEHS Water/ Wastewater 
Section, etc.) 

h) Any other feature that may affect sewage disposal: fill material, spots of vegetation, 
obvious signs of slope instability, fractured bedrock, root channels, cracks in the soil 
profile, suspected infiltration galleries or old mine tunnels, proposed grading over the 
system, etc. 

2. EQUIPMENT 

Describe in detail equipment used to perform perc test- backhoe with 12" bucket, rig with 8" 
diameter, screw-type auger (identifY type), 6" posthole digger, shovel, fork and spoon, measuring 
tape with 1/8" divisions, wire-onfloat sliding on 1/1 0'' gradation scale, etc. 

3. METHODOLOGY AND PROCEDURES 

3.1 Location of borings and trenchings. Under most circumstances, the random grid method 
should be utilized. In the event that other methods are used, explain the method and state 
the specific reason(s) it was used in lieu of the grid method. It is the report preparer's 
responsibility to ensure that tests were conducted where described in the report. Indicate 
locations on the plot plan. For easy identification leave three-foot laths marked with your ) "}:( 
initials, hole/trench number, and the date the test was conducted at each backfilled hole. / 

_)d /Estimate theoretical cuts and fills and p~rform the tests and borings at the depths at whicli. 
-"~f'""' '"'-,percolat:ton will occur when the system IS mstalled. When final grading 1s unknown, md1cate 

that leachlines will be located in natural soil± two (2) feet of cut or fill(± five (5) feet if pits) 
or at tested depths. If the final system design is not located within the stated range, additional 
testing will be required prior to final recordation or issuance of a building permit. 

3.2 Soil characteristics to determine number of borings or trenchings and tests. Unless 
deviations are permitted in advance by the county liquid waste specialist, the minimum 
number of explorations and tests in Tables 3.3, 3.4, and 3.5 is determined based on the 
following soil characteristics: 

3 



A. Favorable is defined by the following: 
1. Ideal soil conditions are anticipated. 

2. There is no visnal evidence of shallow groundwater, bedrock, impervious materials, etc. 
Tests and borings performed agree with the visual evidence. Natural or finished slope of the 
disposal area is 20% or less. 

B. Moderate is defined by the following: 
1. Only isolated areas of the property are suspected to encounter problems due to groundwater, 

bedrock, impervious materials, etc. 
2. No more than 10% of the tests and deep borings fail to meet standards. 
3. The minimum number oftests and borings should be spaced in a random grid, the 

additional tests describe the limits of the problem area(s). 
4. Natural or finished slope of the disposal area is less than 30%. 

C. Severe is defined by the following: 
1. Obvious surface features indicating site conditions that will hinder subsurface disposal are 

present. 
2. Through random testing, more than 10% of the tests and borings do not meet standards. 
3. Acceptable testing rates approach the upper limit of approval, or a nonuniform pattern of 

test rates develop. 
4. Natural or finished slopes ofthe disposal area equal or exceed 30%. 

3.3 Minimum number of exploratory borings 

Subdivisions 
and individual 
lot sales 

Residential 
lot 

Commercial lot, 
confluent 
systems under 
one ownership 

Parcel Map 

Gross 
Lot Size 

<1 acre 

1-5 acres 

>5 acres 

5 acres or 
less 

Soil Conditions 

Favorable to Moderate 

3 borings first 10 lots 
1 boring every 10 
thereafter 

5 borings first 10 lots 
3 borings every 10 
thereafter 

1 boring per lot* 

1 boring* 

1 boring per4,000 
gallons septic tank · 
capacity* · 

1 boring in the 
center of the undivided 
parcel 

* In the area of the disposal system, if known. 
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Severe 

8 borings first 10 lots 
5 borings every I 0 
thereafter 

2 per lot* 

2 per lot* 

2 per lot* 

1 boring per 2,000 
gallons septic tank 
capacity* 

2 borings evenly 
spaced in the 
undivided parcel 



3.3.1 Boring/Trenching Results- Number each hole or excavation. Graphically describe soil 
strata at each hole or excavation. 

a) Soil profile descriptions shall be written under the supervision of the registrant for all of 
the excavations. The thickness (in inches or tenths of a foot) of the different soil horizons 
observed shall be indicated. Soil horizons shall be described on the basis of color, field 
texture analyses, soil mottles, bedrock, structure, roots, and pores. Depths shall be 
measured from the existing ground surface. 

b) Where the soil lithology is stratified and low-permeability layers such as sandy silts and 
clays, or caliche could affect the on-site disposal system performance (leachlines and 
seepage pits bottomed less than 20 feet below grade), the soil profile shall be described by 
direct visual observation: i.e., in a backhoed trench, road cut, suitable large (> two (2) feet 
diameter) boring, or splitspoon sampling. 

c) Textures- Use any of the classifications in Appendix pagesAl-4. State the approximate 
percentage of cobbles, gravel, sand, silt, and clay. 

d) Colors (dry/moist), reduction-oxidation mottling. (See Appendix.) The Munsell soil color 
chart shall be the descriptive tool utilized to determine the background soil color. 

e) Presence and extent of small/large roots. 

f) Ease of excavating/drilling, depth to bedrock and rock competency (soft, firm, hard, 
refusal). 

g) Moisture - If soil at or near the point of saturation is encountered in the exploratory 
boring, observe the borehole after 24 hours to determine the presence of free water. 

h) Free water- The depth to groundwater, if present, shall be reported. Observed 
groundwater shall be repmted at the level groundwater reaches in the excavation, or at 
the highest level of sidewall seepage into the excavation after 24 hours. Measurements 
shall he made from the ground level. Soil above the water level in the excavation shall be 
checked for conditions associated with saturation (mottles). 

i) Structural characteristics, stratigraphy, and geologic origin shall be described when 
determined necessary by the consultant for severe sites only. 

j) Indicate method of boring abandonment. 
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3.4 Minimum Number of Tests for Leachlines: 

Gross Lot Size Soil Conditions 

Favorable Moderate Severe 
Subdivisions <2.5 acres 6 tests first !0 lots, 9 first !0, !/lot 
(Note-Individual I test every 10 6 next 10 
lot sales 
requires I 00% 
lot testing) 

Residential lot 

Commercia! lot, 
confluent 
systems under 
one ownership 

Parcel Map 

2.5 acres to 5 acres 

>5 acres 

thereafter 

8 tests first I 0 lots, 
3 tests every I 0 
thereafter 

!/lot 

Minimum 4 tests* 

4 tests/3,000 gallons 
septic tank capacity*, 
I test for each 
additional 2, 000 
gallons septic tank 
capacity 

Minimum one test for 
each lot in the area 
of the disposal 
system or County 
assigned rate per 
waiver criteria 
(minimum 4 tests) 

!0 first 
!0, 7 
next 10 

!/lot 

4* 

5/3, 000* 
2/2,000 

2 tests 
per lot* 
(minimum 
6 tests) 

!/lot 

!/lot 

6* 

6/3,000* 
3/2,000 

3/lot* 
(minimum 
8 tests) 

Note: *In the general area of the disposal systems (primary and expansion); if known or where proposed. 

" 
3.4.1 Standard Percolation Test Procedure for Leachlines 

511 
. '~ -

Excavation: 
/"v 

Test holes shall be angered or excavated to within 13 inches of the actual test depth which 
corresponds to the anticipated depth of the leachline or the bed trench bottom. Vary depths to 
include testing of side wall if the disposal system will be more than three feet below the ground 
surface. In addition, perform one test in the least permeable soil stratum found during the deep 
excavation if the soil type changes within 5 feet of the proposed trench bottom. 
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Test Hole: I. A hole of diameter 5.5"- 8'' (D) or square 5"- 7" (S) should normally be used. 

2. Larger holes than stipulated in coarse soils with a rate of less than 8 minutes/inch (mpi) 
will require a correction factor using the formula: 

mpi (test) x 6 
= mpi corrected 

actual "D" or "S" dimension 

Rates greater than 8 mpi do not need to be corrected. 

3. Depth- The minimum test hole depth is 13". All sides to be vertical. (Below the test 
excavation bottom or at least 5 feet horizontal distance to daylight in a trench bench.) 

4. All loose material must be removed from the test hole and the bottom of the hole should 
be in natural, undisturbed soil. 

5. Place two (2) inches of 114" to 3/4" gravel over the bottom of the test hole. A perforated 
can may be placed over the gravel. (Note: if the can has a bottom, gravel may not be 
necessary.) 

Pre-Soak: Fill the hole with 12" of clear water (10" above the gravel or the bottom of the perforated 
can.) 

Testing: 

I. If ten (I 0) inches of clear water seeps away in two consecutive readings in less than ten 
(10) minutes each and the soil is of coarse texture, testing can be conducted inunediately. 
Otherwise: 

2. Pre-soak by: 

a. Maintain the water level in the test hole at ten (I 0) inches above the gravel, for at 
least four ( 4) hours, or; 

b. For augered test holes with a total depth over four (4) feet from the surface to 
the gravel, fill the entire hole to the surface. This pre-soak method may require 
recleaning of the hole and new gravel placement prior to testing, or; 

c. For augered test holes ofless than four (4) feet total depth, fill the test hole to 
the surface and invert a five (5) gallon bottle of water in the hole. This pre-soak 
method may require recleaning of the hole and new gravel placement prior to 
testing. 

I. 

NOTE: All of the above procedures are designed to allow a minimum of 
five (5) gallons of water to percolate and saturate the lower 12 inches of the 
test hole. Other pre-soak methods that also accomplish this may be used, but 
should be fully described in the final report. 

Begin testing 15-26 honrs after the beginning of soaking (except for sandy soils as 
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Readings: 

Accuracy: 

Results: 

noted), to allow time for swelling of clays but prevent soil from drying out. 

2. Fill or refill the hole with clear water to eight (8) inches from the bottom of the hole, 
(6) six inches over the gravel. 

I. 

2. 

3. 

If more than five (5) inches of water is gone in 30 minutes, take readings every 10 
minutes for one hour minimum. Refill after each reading. All final time intervals shall 
provide a minimum of a one (1) inch drop and not more than a three (3) inch drop. 

If less than one (1) inch is gone in 30 minutes, take 60 minute readings for three (3) 
hours minimum. Do not refill until at least a one (I) inch drop has occurred. 

For all other cases, take 30 minute readings for three (3) hours minimum. Refill after 
each reading. All readings shall provide a minimum I inch drop, and a maximum 3 inch 
drop. 

All measurements will be read to the closest 118". If the difference between the last two 
readings is greater than 10%, additional measurements shall be made. 
The reported results shall be the most conservative reading in minutes/inch drop. 

3.4.2 Continuous Pre-Soak Percolation Test Procedure-Leachlines 

DESCRIPTION 

This method requires the use of a water reservoir. to provide a continuous volume of water in the hole during 
the pre-soak period. After a predetermined volume of water has seeped through the test hole, the measurement 
of the percolation rates may comm'ence. 

\_,__ ___ ./ .. / _ _.........---.. 
The method described in the following procedure utilizes a 5-gallpn water bottle inverted in the test hole. This 
procedure can be modified to use a reservoir and a flpat device to d,ontrol the water level as described: 

PROCEDURE: 

Excavation: 

Test Hole: I. 

\~ 
The test excavation shall be constructed so as to facilitate the placement of the 5-gallon 
reservoir of water over the test hole. The excavation shall reach to within 13 inches of 
the actual test depth which corresponds to the approximate depth of the leachline or 
the bed trench bottom. Vary the depths in order to include testing of the sidewall if the 
disposal system is to be more than three feet below the ground surface. In addition, 
perform one test if the soil type changes within 5 feet of the proposed trench bottom. 

Auger or hand excavation. 

2. A hole of diameter 5.5"- 8" (D) or square 5"- 7" (S) shall normally be used. 

3. Larger holes than stipulated in coarse soils with a rate ofless than 8 minutes/inch (mpi) 
will require a correction factor using the formula: 

mpi (test) x 6 
mpi corrected ~ 

actual "D" or "S" dimension 
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Pre-Soaking: 

Testing: 

Rates greater than 8 mpi do not need to be corrected. 

4. The minimum test hole depth is l3 inches. 

5. All loose material must be removed from the test hole and the bottom of the hole 
should be in natural, undisturbed soil. 

6. 

A. 

Place 2 inches of 1/4" to 3/4" gravel over the bottom of the test hole. A perforated pipe 
is then placed in the hole to prevent caving and to support the water bottle. The pipe 
length shall be approximately the same as the test hole depth. 

To start, fill the test hole with water to 8 inches above the gravel. Invert a full 5-
gallon bottle of clear water over the hole (in a bottle support) so that the hole is filled 
continuously to approximately 8 inches over the gravel. 

When the 5 gallons of water has percolated through the test hole, or after 15 hours but 
before 26 hours from initiating pre-soak, testing may commence. 

Same day testing - When the 5 gallons has percolated while the tester is present, the 
test may proceed the same day as the pre-soak. 

I. Remove the bottle and adjust the water level to 6 inches above the gravel: 

2. Take a minimum of four (4) consecutive measurements at timed intervals that 
provide not less than a one (I) inch nor more than a 3 inch drop. Refill the water 
level to 6 inches above the gravel after each measurement. 

B. Next day testing- (15-26 hours after starting pre-soak) 

1. If water is still present in the test hole, the test shall not start less than 15 hours 
from initiating the pre-soak. 
a. Remove the bottle and adjust the water level to 6 inches above the 

gravel. 
b. Take a minimum of two (2) consecutive measurements at time intervals 

that provide not less than a I inch nor more than a 3 inch drop in the 
water level. Refill the water level to 6 inches above the gravel after 
each measurement. 

2. If no water is left in the test hole, the test shall begin within 26 hours from 
starting the pre-soak. (Repeat the pre-soak procedure if more than 26 hours 
have passed.) 
a. Remove the bottle and adjust the water level to 6 inches above the 

gravel. 

b. Take a series of readings for a minimum of two hours, or four 
consecutive readings at time intervals that provide not I ess than a I 
inch nor more than a 3 inch drop in the water level. Refill the water 
level to 6 inches above the gravel after each measurement. 
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Accuracy: 

Results: 

All measurements shall be read to 118". If the difference between the last two readings is greater than 
I 0%, additional measurements shall be made. 

The reported results shall be the most conservative reading in minutes/inch drop. 

3.4.3 Leachline Test Results 

3.4.3.1 Tabulate all the results, including all tests that "failed" to meet the minimum acceptable standards. 

3.4.3.2 Provide copies of all the field data and calculations using the following format: 

Leachline Test: 
I. HoleNo: 

Diameter in inches: 2. 
3. Hours presaturation; gallons used, time presoak initiated: 
4. 
5. 
6. 
7. 
8. 
9. 

Depth (of bottom) below grade: 
Types of strata tested: 
Condition of hole: caving or siltation? 
Any method used to prevent sidewall caving? 
Name oftester: 
Date tested: 

Provide numerical values for each of these parameters 
t1 I depth, I t2 1 depth, I At lAd l~mpi (or mpc) 

Ad 

Where: 

~. ;/7 .' ! .' j 

\~·// 

t
1 
~ initial time when filling or refilling 

is completed - minutes 

d
1 
~ initial depth of water in hole 

t
2 

= final time in minutes 

d
2 
~ final depth of water in hole 

, .. t = change in time - minutes 

Ad ~ change in depth - inches 
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3.5 Minimum Number of Tests for Seepage Pits: 

Subdivisions 
(Note: Individual 
lot sales 
require 100% 
testing) 

Residential lot 

Commercial lot, 
confluent 
systems under 
one ownership 

Parcel Map 

Gross Lot Size 

<1 acre 

1 acre to 2.5 
acres 

>2.5 acres to 
5 acres 

>5 acres 

Soil Conditions 

~~:;;J 
'=------

3 tests first 10 
lots; 2 tests for 
every 10 1 ots 
thereafter 

4 tests first 10 
lots; 2 tests for 
every 10 lots 
thereafter 

5 tests first 10 
lots; 3 tests for 
every 10 lots 
thereafter 

6 tests for first 
10 lots; 4 tests 
for every 10 lots 
thereafter 

6 first 10 
3 next 10 

7 first 10 
4 next 10 

8 first 10 
5 next 10 

1/lot* 

2 tests* 2._test~ 3 tests* 

~000*,.. \ 2/3,000* 
' gallons septic tank 1/2 000 
\ capacity In sewage / 

··disposal area / 
'-...:'-.. // 

1/lot* 

1/lot* 

!/lot* 

2/lot* 

2/3,000* 
2/2,000 

+ ~e:d:~o;:~::~ li<'-1, co0 ~·, \ 
of septic tank 
capacity or fractional 
part thereof 

2 tests evenly 
spaced on the 
undivided parcel 

3 tests 
evenly 
spaced on 
the undivided 
parcel 

4 tests 
evenly 
spaced 

Note: *In the general area of the disposal systems (primary and expansion); if known or where proposed. 
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3.5.1 Seepage Pit, Weighted Average Percolation Test Procedure 

3.5.2 

Test each stratum as for leachlines, in Section 3.4.1. Multiply the thickness of each stratum by 
its perc time; add the results. Divide the total by the sum of all the thicknesses. The result is 
the average mpi for the given total depth. Exclude all strata with pi> 30. This is not an easy 
procedure to perform without very accurate instruments. 

vt o+ .s 0 ; ~n6 \ <2 ~ v 

YY\C\ v\ceJ.\~ ol,(f~ · 
Sewage Pit, Falling Head Percolation Test Procedure 1?:: 

Test Holes: · 

a) 

b) 

c) 

Holes are 6" to 8" in diameter. Exploratory borings (6"-8") may be backfilled at least 10 
feet and used for testing. When backfilling, if soils are too coarse (less than 20% fines) 
mix top of backfill with driller's mud or other material approved by the Division of 
Environmental Health Services; cover with one (1) foot of gravel. 

Depth - Same as the depth estimated for the pit based on the soil log. If distinctly lower 
permeable stratum (strata) are found with higher permeable stratum within the test 
boring, the lower permeable stratum should be tested separately. Vary depths when 
unsure. 

Because ~~~;:;>ay i valid_£!~ the results in anticipated adverse areas of percolation, 
precautions, such as ravel pac lng, should be used. 

Measuremei1ts 

a) Carefully fill the hole with clear water until the water level is even with the surface of 
the ground. Refill to the surface for all but the last two (2) readings. The final refills 
shall be to the proposed depth of the inlet or a minimum of 4 feet below the ground 
surface. 

b) In very sandy soils, where the water on two consecutive readings seeps faster than half 
the initial wetted depth in 30 minutes, the time intervals shall be I 0 minutes or shorter 
and measurements shall be taken for at least one additional hour until three consecutive 
readings do not vary by more than 10%. Gravel packed holes mnst have four (4) 
consecutive readings where the water seeps faster than half the initial wetted depth in 
30 minute intervals to compensate for the reduced water volume of each pre-soak. 

c) In soils with fines, soak the hole and let it set overnight. The perc rate measurements 
shall be made on the day following the soaking, not more than 26 hours after the 
pre-soak. From the reference point, measure the drop in water level over thirty 
minute. periods for at least six hours. For the final two readings, read every 30 minutes 
without refilling and check for possible nonuniform absorption; measure how fast 
the water level keeps on falling until it gets down to the bottom or slows down. The 
consultant must determine if the minimum six hour testing should be extended for 
another 30-60 minutes. 

d) Remeasure the depth of the hole with each reading to see if caving has occurred. 
Caving in excess of 15% of total depth may invalidate the results of shallow test holes. 

3.5.3 Seepage Pit Test Results 

3.5.3.1 Tabulate all the final results, including all tests that "failed" to meet the standards. 

3.5.3.2 Provide copies of all the field data and calculations nsing the following format: 
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a) Seepage Pit Test (Falling Head): 
1. Boring number 
2. Diameter of hole in feet: 
3. Hours presaturation, time presoak initiated: 
4. Depth (of bottom) below grade 
5. Strata peculiarities: 
6. Name oftester: 
7. Date tested: 
8. Method to prevent sidewall caving: Gravel Packed. See Appendix, page A-13. 

Provide numerical values for each of these parameters 
t, t, A( d., d, d, F~d,-d, 

~Ad 

Where: 

Lave~ I Q~FD9 
LaveAt 

t, initial time when filling or refilling 
is completed, hour: minute 

t, final, end-time of fall, hour: minute 
At usually .5 or(i66 holJ!"_; 1 b 'N•.: "'· 
d., depth to wate;-boiiom, feet 
d, depth to water surface at t0 feet 
d, depth to water surface at t0 feet 
Lave average length of water column, feet 

d.,- (d, + d,) /2 
D diameter of hole in feet 

pitmpi~ 180 

Q 

Q gallons of sewage (or septic tank capacity, whichever is greater) per square 
- --~ foot per day (g/sf/d). 

Show your work!! 

b) Seepage pit- weighted average method- use format per 3.4.3.2 

4. Discussion of Results 

4.1 Discuss the uniformity of the soils in regards to the soil classification (favorable, moderate 
or severe) and percolation times obtained. (Uniform is defined as 4 test results failing within 
+ 1/4 of their mean percolation time.) Based on boring/trenching data, discuss how the most 
restrictive layer below the disposal area was tested, or can be avoided by proper separation or 
design. For a given system, at least 3/4 of tests must show acceptable results. For example, if 
there is a failing test on a lot in a proposed tract/minor subdivision, three additional acceptable 
tests must be shown on that lot 

4.2 Discuss possible sources of error or variability of results such as: measurement accuracy, 
cavings, one atypical location, etc. Siltation or caving of test holes may require special 
construction measmes to prevent the soil absorption system from suffering the same fate. 
Discuss in #7 under Recommendations. 

4.3 Especially if seepage pit testing was done by procedure 3.5.2, interpret the results in light of 
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the soils profile and the final readings. Do not rely only on the formula results. The falling 
head test is not a suitable test procedure for markedly different strata, unless the strata are 
tested separately, or mounding analyses performed. (Check references) Discuss under 7.3. 

5. Design 

5.1 General Criteria 

5.1.1 For uniform soil units, usc a mpi between mean and most conservative mpi(s), i.e., average 
mpi = 7, most conservative mpi = 9, design mpi = 8. If there are no uniform soil units, use the 
most conservative mpi for the entire area. (See 4.1- Note: Usc pit mpi, not Q, for averaging.) 

5.1.2 Unless an area has been determined to have degraded groundwater by a CRWQCB, there 

5.1.3 

5.1.4 

5.2 

shall be a minimum of5 feet (leachlines) or 10 feet (seepage pits) of original soil between the 
bottom of the soil absorption system and groundwater. If a soil has a perc time less than 5 mpi, 
then the soil for a total thickness of five (5) feet below the bottom of a leachline to groundwater 
shall contain at least 15% of material passing the #200 U.S. standard sieve (and less than one 
fourth (1/4) of the representative soil cross-section shall be occupied by stones larger than 
6"). Where this requirement is not met, a 40-foot separation shall be maintained below the 
bottom of the leachline and the highest historic groundwater level based on recorded data or on 
observed mottling. Fairly uniform coarse-textured soils (SM or more coarse) shall not be used 
for seepage pits when a "pit mpi" is less than I 0 and where a sieve analysis shows less than 
15% fines passing the #200 U.S. standard sieve for a thickness of 10 feet and the separation to 
groundwater is less than 40 feet. Lahontan Region criteria are more stringent; Board clearance 
is required. 

Basis for 100% passing - 3/8" sieve. 

The design Q for seepage pits must be> 1.1 g/s£'day of sewage, but < 4 g/s£'day. Q's greater 
than 4 g/sf/d will not be credited. Caving seepage pit test holes in coarse textured soils shall not 
be credited with rates greater than 3 g/s£'day. 

Gallons per day are calculated per the most current addition of the UPC Table 1-4/UBC Table 
33A and either UPC Table I-2 or Table I-3. 5.2 

Convert percolation times to leachline design rates s· e e._ \ 

5.2.1 Leachline application rates for domestic sewage (Source: EPA's Design Manual, 1980) 
minimum square feet of absorption area per gallon of effluent per day 

UTILIZE GRAPH FOR APPLICATION RATE 
For single homes you may use: 

Bedrooms 
1-2 
3 
4 

5-6 

Gallons of 
Effluent Per Day 

500 
670 
800 

1,000 

14 

Gallons of Septic 
Tank Capacity 

750 
1,000 
1,200 
1,500 



5.3 Convert Q to seepage pit design rates 

5.3.1 Seepage Pit Design- Falling Head Method 

Square feet! gallons septic tank capacity (sf/gstc) 

1/Q X 100 = sf/100 gstc 

Design depth below inlet= septic tank capacity 
QxDa 

D =Diameter of pit in feet a= 3.14 

Depth below inlet shall be limited to tested depth or by groundwat~r. 

5.3.2 Seepage Pit Design- Weighted Average Method. 
Use EPA Design Graph for square feet of pit sidewall. 

5.4 Special Criteria 

5.4.1 Ifleachlines or pits serve a common system for two or more units, add 30% more square 
I 

footage. \ 
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Nidpoints of ranges for leachfield design~ from the 
EPA Desi;Jn Manual (l\:!80 
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5.42 For laundromats, restaurants, and confluent systems serving mobilehome parks or shopping <~kj~-~ 
centers (three or more retail shops), or if septic tank volume is calculated for flows> 2000 . n 
gpd with Vol~ .75 flow +1125, multiply square footage by 2.5. 

5.4.3 Credit for Alternating Fields: 
A credit of 10% reduction in square footage may be given for installation of alternating 
leach fields or seepage pits (unless the consultant specifies otherwise). 

Single houses on lots less than 10,000 square feet in area or with leach fields on ground 
naturally sloping >30% (with CRWQCB approval) may require alternating leach fields. 

, The 100% expansion area can be used for one of the alternating leach fields. The report 
preparer must recommend that adequate future access to install the replacement system 
be maintained. Alternating systems, as well as standard systems, are not recommended in 
areas where mechanical obstruction of the system( s) may occur due to root intrusion. 

Alternating systems may be considered when future access, or critical soils are limiting 
factors. 

5.4.4 Special considerations: See Appendix page A-7, Section B.l.a. 

6. Plot System Per Currently Adopted Uniform Plumbing Code 

6.1 

6.2 

6.3 

6.4 

Draw tested property to scale: 

Single Family Home, Small Commercial Minimum I" ~ 30' 
Parcel Map, Subdivision, Large Commercial Minimum I" ~ 40' 

Plot system and 100% expansion area, show existing and potential structures, wells, 
streams, etc. (Check Appendix for allowable separations.) Include contours, significant 
vegetation (including trees), rock outcropping, location of all borings and tests, and the 
proposed house pad. 

For lot sales zoned for single family homes (lot sale subdivisions) show a hypothetical 
system for a five (5) bedroom home on each and every Jot; if zoned for multi-unit 
development, show a hypothetical system sufficient for the effiuent discharged by an 
average of three bedrooms per unit. 

Where grading is expected, include original and finished elevations. If the grading plan was 
prepared by others, comment as it regards the recommendations set forth in the reportJL_, 
grading is unknown, include qualifying statements in area(s) for the primary and expansion 
systems (see 3.1), or title the repo~"Preliminary". (Preliminary reports must still be 
adequate for purposes of recordation with recommendations to be followed for building 
permit purposes.) 

The proposed dwelling/development shall be located so that the initial subsurface sewage 
disposal system and the required 100% expansion area shall function by gravity flow 
unless otherwise approved. 
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6.5 A pump system will be considered only under the following hardship conditions: 

a. To salvage an existing structure when an adequate disposal area cannot be 
reached by gravity flow. 

b. To allow new house construction on an existing lot when there is absolutely no other 
alternative to pumping. This hardship consideration will be based on reasonable site 
development. 

c. See Appendix, Page A-9. 

6.6 All designed systems construction details are subject to review by the DEHS and approval by 
the Department of Building & Safety. Minimum conventional construction details are to be 
found in the currently adopted Uniform Plumbing Code. 

7. General Discussion and Conclusions or Recommendations 

7.1 Specify any pertinent CRWQCB requirements and state whether they are being met. All 
systems must meet the CRWQCB requirements. See Appendix pages A-17-A-22. 

7.2 State whether each lot has sufficient area to support an individual sewage disposal system that 
will meet DEHS standards for the use intended. Include a qualifying statement if swimming 
pools, building expansions, etc. are or may be allowed; also if grading must be restricted, or 
if grading plans must be reviewed prior to grading, and installation inspected after grading by 
soils consultant, or if special construction techniques are required. 

7.3 
• 

7.4 

Discuss sewage mounding if lots are to be developed commercially or industrially with flows 
of 1500 g/d or greater and/or as determined necessary under 4.3. In addition, for commercial 
and industrial discharges, discuss the on-site system's ability to adequately treat harmful waste 
constituents prior to entering the groundwater if other than sanitary wastes may be discharged. 
Indicate if a special treatment process study should be done after the exact nature of the 
discharge( s) has been determined. 

Recommend that a copy of the DEHS septic system handout Taking Care of Your Septic System 
be obtained by the owner/developer, or provide a copy in report Appendix. 
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Note: 

**APPENDIX** 
August 1992 

The Regional Water Quality Control Board criteria are current at time of publication, but may 
change. It is the consultant's responsibility to be aware of the minimum criteria. Changes will 
be made as necessary to the Appendix by the Department. 
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Soil Class 

Sand 

Sandy Loam 

Loam 

Silt Loam 

Clay Loam 

Clay 

SOURCE: EPA DESIGN MANUAL FOR ON-SITE SYSTEMS 
TEXTURAL PROPERTIES OF MINERAL SOILS 

Characteristics & Appearance 

Dry Soil Moist Soil 

MINIMUM REQUIREMENTS FOR LOCATION OF 

Loose, single grains which feel 
gritty. Squeezed in the hand, the soil 
mass falls apart when the pressure 
is released. 

Aggregates easily crushed; very 
faint velvety feeling initially but 
with continued rubbing the gritty 
feeling of sand soon dominates. 

Aggregates are crushed under 
moderate pressure; clods can be 
quite firm. When pulverized, loam 
has velvety feel that becomes gritty 
with continued rubbing. Casts bear 
careful handling. 

Aggregates are firm but may be 
crushed under moderate pressure. 
Clods are firm to hard. Smooth, 
flour-like feel dominates when soil 
is pulverized. 

Very firm aggregates and hard clods 
that strongly resist crushing by hand. 
When pulverized, the soil takes on 
a somewhat gritty feeling due to 
the harshness of the very small 
aggregates which persist. 

Aggregates are hard; clods are 
extremely hard and strongly resist 
crushing by hand. When pulverized, 
it has a grit-like texture due to the 
harshness of numerous very small 
aggregates which persist. 

A-2 

Squeezed in the hand, it forms a 
cast which crumbles when touched. 
Does not form a ribbon between 
thumb and forefinger. 

Forms a cast which bears careful 
handling without breaking. Does not 
form a ribbon between thumb and 
forefinger. 

Cast can be handled quite freely 
without breaking. Very slight 
tendency to ribbon between thumb 
and forefinger. Rubbed surface is 
rough. 

Cast can be freely handled without 
breaking. Slight tendency to ribbon 
between thumb and forefinger. 
Rubbed surface has a broken or 
rippled appearance. 

Cast can bear much handling 
without breaking. Pinched between 
the thumb and forefinger, it forms 
a ribbon whose surface tends to 
feel slightly gritty when dampened 
and rubbed. Soil is plastic, sticky 
and puddles easily. (Thumbprints 
visible) 

Casts can bear considerable 
handling with breaking. Forms a 
flexible ribbon between thumb and 
forefinger and retains its plasticity 
when elongated. Rubbed surface 
has a very smooth, satin feeling. 
Sticky when wet and easily pnddled. 



TEXTURAL TRIANGLE DEFIINING TWELVE TEXTURAL CLASSES OF THE USDA 
(ILLUSTRATED FOR A SAMPLE CONTAINING 37% SAND, 45% Sll T. AND 18% CLAY) 

30 

90 

100% 0 
clay 

50 40 30 20 10 
Percent Sand 

by Weight 
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!._/ \_. ! (!. /./0 
METHOD OF SOIL CLASSIFICATION 

(•\STM 0 2487) 

COARSE-GRAINED SOILS 

GROUP 
OESCRfPliON SYMBOlS 

GW \VHL-GRADED -GAAV£l'S OR GRAVEl· 
SANUMIXltJRtS, tESS JHAN !l"r.. lJX£S 

I GP POORt'Y.QL\OED GRAVElS OK GRAVEl· 
SA.'•m MtXTURlS. USS THAN 3'1)- f!NfS 

SJLTYGfV\VHS, GAAVU•SANMtlT GM .\\IXl\Jil:tS, MOil:£ lHAN 12"t.. ftNES 

I GC CLAYEY GRAVflS, GR.\Vfl·SA!'I.'D-CtAV 
MIX1UR(5, MORE THAN 12~ fiN£5 

WUl..Cltt\OED SAJ\'OS- OR CRAvtU V SW 
SA.~OS, USS IHAN i'- fiN£S 

I POORl Y.(;lt-\DED St\NOS OR GltAVIL\ Y •• SA'<{)$, liSSlHAN S<s. fiNE$ 

SftTY SA 'NOS, SANf>.Silf Mf:Xl\1-R(S, 
SM M()IU lltA.'O 1i~ JIN[S 

sc ClAVfY 5.\.'-iOS. SA!I.:D-C\AV MIXlVRES. 
MORE THAN 12"f.. HN($ 

NOr£: 
Coa~4ined soils ntti\o"C du.U 5'(mbol~ ii 
thty con1ain 5 to 1~ fine-s (e.g. SW·SM, 
CP..CC .. ~t<.} 

SOIL SIZES 

I COMPONENt SJlf RA"Ct 

i BOUlOUS A$0\'E 121n, 
I <:OBBlf:S lfft.hlllin. 
' 

,\L\)OR 
I>IVJSSONS. 

GRAVElS 
Mor~ th.;m Wit 

of rD.liW 
IT.wtion ti tM,;er 

Uwn No.4 
~~(' ;.4«-

SANDS 
M<HT tb.m halt 

oi co.\1"'(' 
fr.l<CWn 

».una!kt 
th.m No.4 
.,;.,,-vt"W.: 

fiNE-GRAINED SOILS 

GROUP 
OESGHPIIOX S\'M.ROLS 

Ml l-.,OMGA!'IIIC StttS, \'UtY UN£ SA-"'DS. 
$.()()( ftO\Jit. SU fY Oil ClAYft H'lt~l'.O\ 

1:\0R(>~'\;1( (V.~Of tO\'' JO~UIIJ\t 
Ct J'U.STI(IlY. OUVUH' CJ..;\'1'5, SAND\' 

CL\H, sn lYCtAYS.lL-\."0' CL\¥5. 

CKCA~ ~lt fS OR O.CAMC SltfY.(tA'fS Ol 
Of lO\V 1'1AS110n' 

tsORCA..\:ICSIU'S,,\VCJ\ct~OA 
MH OfMOMA.O:(UJ5ff-'£_$ANOS 0.: Sitts, 

UMnCSUTS 

CH IS0RGASIC CV.'r$ Of tHC.It PtA5JK11V, 
fATCtAYS 

OtGk.,.tCC'-A"fSOf Mf{)IIJM fO OH ill(:.:ttn.ASTIOfY 

f'fA.l, MI.JCii:.A.,.DQTHUt PI UJGHl¥ O.RG\M<: sons 

NOT£: 
fl~ained soils reccl~ dual symbo1s it their 
limits plot in 1he h.ltehtd ZQM.r>n lh(' PlMtidl~ 
Ch•ut <Mt.(l) 

PLASTICITY CHART 

"' 
"' 
"' 

I 
ftNf..Gil:AINto SOh$ 

' 
f (Jt ANt) fiN[ fltACU()S ()f 

coM!st<>IV.JNm sons 

I GRAVU Xo..4Mlin.. 

""""' 'i in. to J. in, 

g 
iZ ,. ,. 
0 

l/1 

I 

fin£> "''o. .. t4 !~ ill. 

SAND No, 2001nNo-..J 

(""""' !lie,. lO lo Nt>. 4 

Medium No. .-:0 lo Sto. iO 

fin<' No. 200 to No. 40 

·fl~tSil1 or ClAy) snow No. 200 

NOll" 
Only siz& ~aller I ban three indt~ .1r<" ~ 
to <lilS~f}' ~il$-. 

!;; 
:$ 

,. 
~ 

•• 7 

' • 
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GROUP TYPICAl NAMES MAJOR DIVISIONS 'MouLS 

GW 
!fkll g.N,t.d«J gr:~oJM. ~\'t!t-$ttl'ld mt>;l~es 

CLEAN \ttlc or no fines 

GRAVELS 
GRAVELS {tt.UI: Ol (t¢ ~) f)oorty graded gtavots et ~e}.sarnJ mtX1Ures, 

tMore et;m SO% eft ~;~; GP 
im~arnof~ 

<:031$e fracwm tS 

t.AAGEA: ~ tmt 
NQ4~~C} GRAVELS GM Silty ora..,.. grave!.U~nd>s.tt ~es 

VVITH FINES 

COARSE 
(ApptWil~ amt 

GRAIN EO 
of titles) GC Clayey ~r~. gf~W(rl~<tay ~!l 

SOilS 
';.~ 

(More #ian 50% ot ,.~il Wett graded sands. gravelly ~ 1m1e 
ma1e~l$~ $W 

"""'""" thll!tNQ,200 CLEANSANOS 

S~SJU) 
SANDS (lltt!e ty 1'0 f~j 

~ (More~SO% or $P 
PoorlY 9!~ sarwu or gra\'C'Hy ~. MCe 
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LIQUID WASTE DISPOSAL SYSTEMS 

The minimum requirements for the installation of new sewage disposal systems for either new or 
existing structures shall generally be as follows: 
A. Minimum Separations 

1. Septic tank to: 

2. 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

Water supply well 

Buildings or structures1 

Property line adjoining 
private property 

Perennial streams~'_ 

Epheme~s3 

Largetr~-~ 
Seepage pits or disposal 
fields 

Private domestic water lines 
(building service line) 

Public domestic water lines 
(water purveyor's line) 

J. Groundwater 

' ;- ~ ' ,) l ·" . \ 
Soil absomtion system to: Lee< C. j~~~~·-'•/(' ', (. 

a. Water supply well- 100, 150, or 200ft. 
depending on whether system has a: 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

Leaching field 
Seepage pit 
Any system discharging 
5,000 gallons/day or more 

Building or structures 1 

Property line adjoining 
private property (leacblines) 

Property line adjoining 
private property (seepage pits) 

Large trees' (seepage pits) 

Perennial streams2 

Colorado River/Mojave River 

Ephemeral streams/ Drainage Courses3 

Septic tank 

Distribution box 
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100 feet 

5 feet 

5 feet 

50 feet 

50 feet 

10 feet 

5 feet 

5 feet 

10 feet 

5 feet 

100 feet 
150 feet 
200 feet 

8 feet 

5 feet 

8 feet 

10 feet 

100 feet 

200 feet 

50 feet 

5 feet 

5 feet 

--------.,... 



k. 

l. 

m. 

n. 

0. 

Private domestic water line 
(building service line) 

Public domestic water line 
(water purveyor's line) 

High groundwater table level' 
Leachline 
Seepage pit 

Ground surface on sloping ground 
(When disposal fields and/or seepage 
pits are installed in sloping ground, the 
minimum horizontal distance between 
any part of the leaching system and ground 
surface shall be 15 feet.) Also seepageA-16. 

Lakes, water reservoirs 

5 feet 

10 feet 

5 feet 
10 feet 

15 feet 

200 feet 

3. The minimum separations listed herein are largely derived from the Uniform Plumbing Code. 
In some cases, additions or changes have been made in order to adequately protect the public 
health. Where differences exist, the greater separation prevails unless specifically waived for 
cause by the Department of Enviromnental Health Services. 

Footnotes: 
1 Includes porches and steps whether covered or uncovered, breezeways, roofed porte cocheres, roofed 

patios, carports, covered walls, covered driveway, and similar structures or appurtenances. 

2 A listing of perennial streams will be maintained by the Division ofEnviromnental Health Services. See 
pagesA-14. 

3 An ephemeral stream/drainage course is any stream not listed as a perennial stream by the Division of 
Environmental Health Services (see Footnote 2). To determine where the setback restrictions should be 
applied, the U. S. Geological Survey Maps are used as a guide. If a stream is desiguated on the USGS Map 
by a blue dash/dotted line, the setback requirements must be met. If not shown, but there is obvious visual 
evidence of water flow, the setback is determined by the topography and the geology of the proposed site, 
but is not less than 25'. Distances are measured from the edge of the channel or assumed 0- 100 year flow. 

4 Any tree with a trunk diameter of one foot or more within 5' of the system that are not to be removed during 
construction. 

5 The highest known level to which groundwater is known to have occnrred rather than the level at the time 
when testing occurred. 

B. Other Factors 

1. Special Soil Conditions 

a. Special soil conditions may require special consideration by the Division of 
Enviromnental Health Services and must be considered on a case-by-case basis, 
particularly in areas of high rainfall or in proximity to water sources. 
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b. In the Carbon Canyon area for an individual system, the area of the disposal 
system tests must be located and tested such that borings are spaced 25 feet or 
less from proposed disposal area(s). 

c. San Bernardino County is known to be criss-crossed with flood control channels, 

water infiltration basins, perc ponds, tunnels and pipelines which supply water tor 
water districts. Special care must be taken in siting the disposal systems. Check 
with county liquid waste specialist during notification. -

d. Mottled soil -A mottled soil is a soil that is marked with spots or blotches of 
contrasting color which is usually caused by saturation for some period during a 
normal year. 

If this process has prevailed for significant periods over the recent geologic past, 
the resulting mottled soil colors can be readily observed. 

Zones of seasonal or periodic soil saturation shall be estimated at tbe highest 
level of soil mottles. However, soil mottles can occur that are not due to zones 
of seasonal or period soil saturation; therefore, consult with County Specialist. 
Monitoring wells may be required to verify lack of groundwater. The abundance, 
size, contrast and color of tbe soil mottles shall be described in the following 
manner: (except frozen soils and soils with rapid permeability). 

Abundance shall be described as "few" if tbe mottled color occupies less tban 
2% of the exposed surface; "common" if tl1e mottled color occupies from 2% to 
20% of tbe exposed surface; or "many" if the mottled color occupies more tban 
20% of the exposed surface. 

Size refers to the length of the mottle measured along tbe longest dimension and 
shall be described as fine if the mottle is less than 5 millimeters (mm); medium if 
the mottle is from 5-15 mm; or coarse if the mottle is greater than 15 mm. 

Contrast refers to the difference in color between the soil mottle aud tbe 
background color of the soil and is described as faint if the mottle is evident, but 
recognizable with close examination; distinct if the mottle is readily seen but not 
striking; or prominent if the mottle is obvious and one of the outstanding features 
of the horizon. The color(s) of the mottle(s) shall be indicated. 

e. A leachline test hole 12 inches (30.5 em) in diameter is used only when the soil 
is so stoney or coarse-textured that it is not feasible to dig or bore a standard 
diameter test hole. The results obtained witb this larger diameter hole in minutes 
per inch or minutes per centimeter are multiplied by the correction factor 
contained in the leachline formula. 
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f. Technical Modifications 
Where sidewall soil materials may ;Iough into the test hole during soaking, two 
techoiques are applied: gravel packing and manual removal. 

For gravel packing, a perforated open-top cylinder is placed over the 2 inch (5.1 em) 
layer of gravel at the bottom of the test hole. The cylinder is centered in the test hole. 
The I to 2 inch (2.5 to 5.1 em) space between the hole sidewall and the cylinder is 
filled with loose, uncompacted, pea-sized gravel. The cylinder may be made out of a 
perforated piece of pipe, tin can, or hardware cloth. The measured water level drops 
must be corrected after calculating the effect of the gravel volume. 

2. Special discharge conditions: 

a. Local hydrogeological conditions may necessitate more separation of the sewage 
disposal system for protection of special resources (drinking water supply, 
recreation areas, water storage reservoirs, lakes, etc). 

b. Fractured bedrock (decomposed granite is not included) and impervious strata 
are not suitable for sewage disposal. Impervious is defined for design purposes as 
a stratum with perc times of> 120 mpi. 

c. The discharge of surface, rain or other clear water into a sewage disposal system 
is prohibited. 

d. Water softener and iron filter discharge to a sewage disposal system or on the 
ground surface is prohibited unless specifically approved by RWQCB. Discharge 
shall be by physical or manual removal to an approved disposal site. 

e. Discharge of toxic or hazardous chemicals to a domestic system is prohibited. 
Industrial developments shall have individual monitoring ports for each unit 
connected to a confluent sewage disposal system if there is a single owner of the 
development. Multi-owner industrial units (condo type) shall have a separate 
system for each unit. 

f. Other (Sand and grease interceptors and traps will be considered on a case-by
case basis). 

3. Alternative On-Site Sewage Disposal Options 

a. Pumr> systems -All proposals for pumping shall be detailed in the perc report 
and shall be subject to DEHS and Building & Safety approval. A pump system 
may be approved when it is determined that the proposal is a hardship as defined. 
The following information is required for review: 

I. Percolation data 

2. Pump data 

3. Design of the pump chamber, to include a storage volume equal to 24 hours 
design flow, in the event of a power outage or a pump failure, or make provision 
for overflow to an adequately sized back-up gravity disposal area. 

4. Alarm system design 

5. Force main and backflow prevention design certified by A WWA Grade II cross-
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connection specialist 

6. Design of a receiving chamber at the disposal site which allows the simulation 
of gravity flow to the disposal system. In all cases, gravity flow to the septic tank 
is required, such that only settled effluent is pumped from the pump chamber. 
All components shall comply with the latest edition of the UPC and UBC 
standards. 

b. Where site conditions are such that individual septic systems are not feasible for 
the proposed development, the use of a multiple ownership septic system may 
be used, complying with the San Bernardino Connty Code, Title 3, Chapter 8, 
Article 7, and Water Quality Control Board Waste Discharge Requirements. 

c. The use of designed (demonstration) sewage disposal systems may be allowed 
with the concurrent approval of the appropriate Regional Water Quality 
Control Board, DEHS and the Department of Building & Safety. Designed 
sewage disposal systems include, but are not limited to: monnd systems, 
evapotranspiration systems, denitri:tying systems, and sand filtration systems. 
These systems shall not be approved for the creation of new lots nnless 
specifically approved first by the Board of Supervisors and California Water 
Quality Control Board, but as a remediation for otherwise nnsuitable existing lots 
on a case by case basis. 

The conditions of approval and any required monitoring shall be part of the 
property's recorded deed. 

d. The use of holding tanks shall not be approved for subdivision purposes except if 
there is documented evidence that a sewer connection will be available within 24 
months and the use of the holding tanks complies with San Bernardino Connty 
Code, Title 3, Chapter 8, Article 4. 

e. Utilization of advanced wastewater package treatment plants may be utilized 
on or off site for those developments which do not meet the Regional Board's 
guidelines for septic systems. A percolation report will be required for all 
developments. Siting of the system and the design of the disposal system shall 
meet DEHS and the Department of Building & Safety standards. The plant shall 
have a Waste Discharge Requirement (WDR) or National Pollutant Discharge 
Elimination System (NPDES) permit from the Regional Water Quality Control 
Board. The plant shall be nnder the control of: I) a public entity or 2) serviced on 
a regnlar basis by qualified, certified wastewater treatment plant personnel. 

4. Percolation Report Waiver Criteria 
The percolation report requirement for non-critical area development (minor 
subdivision parcel maps) may be waived by the Division of Environmental Health 
Services upon presentation of the following: 

a. The person or consultant requesting the waiver shall refer to actual approved 
percolation tests performed on the land in question, or a contiguous parcel, 
and submit copies of the percolation reports (with the property owner's and 
consultant's written permission), or, 

b. The consultant shall provide a soil horizon identification study per the following 
criteria. 

(I) The study shall be performed by a qualified professional: a Registered Civil 
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Engineer, Certified Engineering Geologist, Registered Environmental Health 
Specialist, Registered Geologist, or Geotechnical Engineer. 

(2) The site evaluation shall include soil descriptions, properties and expected 
permeabilities per 3.3.1, depth to zones of soil saturation, depth to impermeable 
material (s), slope, potential for flooding and type(s) of vegetation. 

(3) The depth of the soil profile shall be a minimum 8 feet below the proposed depth 
of the leachline and 10 feet below the proposed depth of a seepage pit, and shall 
be of sufficient dimension to be accessible for soil evaluation: in addition, a 
minimum of two excavations for each lot will be required. Use a backhoe for 
leachlines, use a bucket rig for seepage pits (or sample in place the soils). 

c. The consultant shall provide a statement that there are no factors (list mitigation 
measures) which would adversely affect the installation of a subsurface sewage 
disposal system. These would include: water table levels (historic, source of 
information), drainage channels, cuts and fills, rock ledges and outcrops, steep 
slopes, and the location of any wells. 

d. The document shall include the assessor parcel number, size of the parcels in 
acres or square feet, location of the property, proposed development on the 
property, and a plot plan showing building pad, sewage disposal area and I 00% 
expansion. 

e. The consultant shall state that the proposed sewage disposal system meets 
RWQCB standards, DEHS standards, shall not cause a public health nuisance nor 
degrade surface and/or groundwater. The consultant shall sign the document and 
include his/her stamp with registration number. 

f. A fee shall be paid to the Division of Envirournental Health Services as 
determined by the current fee schedule for review. 
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DAYLIGHT REQUIREMENTS 
Any portion of the disposal field located to the top of a cut or on sloping ground shall maintain a 15 foot 
horizontal distance from daylight to any portion of the leachline or leach bed. The table gives the minimum 
cover required versus the percent of slope in the area of the disposal field to meet the 15 foot requirement. 
This table also gives a factor "f' by which to increase the length of the trench due to the assumed loss in 
evapotranspiration caused by the added cover. 

Slope of the Ground in the Minimum Cover Over 
Area of the Disposal System the Drain Lines f 

5% 1.00 ft 1.0 
10% 1.50 ft 1.0 
15% 2.25 ft 1.0 
20% 3.00 ft 1.0 
25% 3.75 ft 1.1 
30% 4.50 ft 1.2 
35% 5.25 ft 1.3 
40% 6.00 ft 1.4 
45% 7.00 ft 1.5 
(Slopes greater than 30% require CRWQCB approval) 

Note: If for design purposes additional cover is required over drain lines (e.g.; below fill), the cover 
factor is still applicable. 

SPECIAL CONSIDERATIONS FOR ABSORPTION FIELD 
PLACEMENT IN SLOPING GROUND 

I. If ground slope is > 30%, any portion of an absorption field (except solid pipe) shall be 
a minimum of 10 feet (horizontally) from the downslope property line(s). It is the report 
preparer's responsibility to certify that this minimum is applied or expanded if the slope is less 
than or equal to 30%, but the soil conditions are such that a basement or curtain drain already 
built 5 feet downslope from the lower property line(s) may be affected by sewage effluent. 
Show setback on plot. 

2. The minimum horizontal distance between any portion of an absorption field (except solid pipe) and 
an exposed downward sloping impermeable stratum or bedrock in "cut" slope shall be 50 feet. It is 
the report preparers responsibility to make recommendations so that systems do not daylight. It 
is the owner/contractor(s) responsibility to install systems per the recommendations. The consultant 
may wish to inspect installations to be assured that recommendations are followed. If so desired by 
consultant, make it a requirement of approval. Upon presentation of pertinent engineering data, the 
County Specialist may stipulate this requirement. 
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GRAVEL PACKING CORRECTIONS 
If gravel packing was used, correct rates for the effect of the gravel volume. Show in detail measurements 
of the gravel volume and the calculations. The easiest way to calculate per cent gravel voids in the field is as 
follows: 
Fill a 23Y, oz. cylindrical tin can "A" with graveL The gravel should be loose, uncompacted, just like in the test 
hole. Don't shake the can* If the gravel is fine (pea size), fill with water and then drain thoroughly. Fill another 
identical can "B" with water; pour this water into can "A" until water barely drips out of its rim. (No spillages.) 
Per cent gravel void is equal to height of water missing in B divided by total height of can, times I 00. Add 
formula correction factor to seepage pit or leachline design. 

Correction Factor 

Formula~ [1 + P (C'- 1)] I C' 

C ~ r
2 
I r

1 

r
2 
~radius of hole 

r, ~radius of pipe 

P~% of voids 

Another method for gravel packing corrections is by weighing the can with gravel, with gravel+water and with 
water using the formula below. By using this method, you do not have to assume to have two identical cans. 

1. Weigh the can ~A 
2. Fill can with water to top; weigh ~ B 
3. Empty can and fill with gravel (wet or dry as in other method); weigh~ C 
4. Fill gravel-packed can with water to top; weigh ~ D 
5. Calculate the gravel correction factor using the following equation: 

D-C~ Gravel Correction Factor 
B- A (i.e. -%voids) 

* If during field testing the gravel in the test hole is observed to compact, shake the can. 
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PERENNIAL STREAMS OF SAN BERNARDINO COUNTY 

The following list of streams has been provided to the Department by the Regional Water Quality Control 
Boards. These are the streams which they consider to be wholly or in part perennial. The list may be amended 
from time to time in order to reflect better or more complete information as it becomes known to the 
Department. 

A. California Regional Water Quality Control Board, Lahontan Region 
(Regional Board No. 6) 
I. East Fork of the West Fork of the Mojave River 
2. Seeley Canyon Creek 
3. Houston Creek 
4. Deep Creek 
5. Holcomb Creek 
6. Hooks Creek 
7. Shale Creek 
8. Crab Creek 
9. Little Bear Creek (Lake Arrowhead Dam to confluence with Deer Creek) 

10. Salt Creek (North of Baker, California) 
11. Heath Canyon Creek 
12. Swarthout Creek 
13. Sheep Creek (North of Highway 2) 

B. California Regional Water Quality Control Board 
Colorado River Basin Region (Regional Board No. 7) 

I. Colorado River 
2. Whitewater River 
3. San Gorgonio River 
4. Pinto Creek 
5. Copper Basin Creek 
6. Arrastre Creek 

C. California Regional Water Quality Control Board, 
Santa Ana Region (Regional Board No. 8) 

1. Santa Ana River - Reach 6 (Above confluence with Bear Creek) 
a. Deer Creek 
b. Hamilton Creek 
c. Wildhorse Creek 
d. Cienaga Seca Creek 
e. Coon Creek 
f. Fish Creek 
g. Lost Creek 
h. South Fork- Santa Ana River 
i. Frog Creek 
j. Barton Creek (east and west forks) 
k. F orsec Creek 
I. Schneider Creek 
m. Gold Creek 
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PERENNIAL STREAMS OF SAN BERNARDINO COUNTY (Cont'd) 

2. Mill Creek (above upper powerhouse) 
a. Mountain Home Creek 
b. Monkey Face Creek 
c. Alger Creek 
d. Fails Creek 
e. Vivian Creek 

3. Oak Glen Creek (above Oak Glen) 
a. Birch Creek 

4. Bear Creek 
a. North Fork- Bear Creek 
b. Grout Creek 
c. Caribou Creek 
d. Rathbone Creek 
e. Metcalf Creek 
f. Kidd Creek 
g. Siberia Creek 

5. Lytle Creek (above upper powerhouse) 
a. Middle Fork- Lytle Creek 

6. Devil Canyon Creek (east and west forks above power plant) 

7. Cajon Creek (above Keenbrook) 

8. Waterman Canyon Creek 

9. City Creek (above gaging stations) 
a. West Fork- City Creek 
b. East Fork- City Creek 
c. Middle Fork- City Creek 

l 0. Plunge Creek (above gaging stations) 
a. Little Mill Creek 
b. Fredalba Creek 

ll. Alder Creek (tributary to Santa Ana Reach 5) 
a. Middle Fork- Alder Creek 
b. Hemlock Creek 
c. Keller Creek 
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PERENNIAL STREAMS OF SAN BERNARDINO COUNTY (Con!' d) 

12. East Twin Creek (above gaging stations) 
a. Strawbeny Creek 

13. East Etiwanda Creek (within National Forest) 

14. Day Canyon Creek (above gaging station) 

15. Cucamonga Creek (above gaging station) 

16. San Antonio Creek (1 mile above community ofMt. Baldy) 
a. Ice House Canyon Creek 

17. Chino Creek (from confluence with Santa Ana River to Pine Avenue) 

18. Carbon Canyon 
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REGIONAL WATER QUALITY CONTROL BOARD (RWQCB) 
MINIMUM ON-SITE SEWAGE DISPOSAL CRITERIA 

1 .g ?- 4 \ 3 t) fV"i VI / 3\-5v 'M..v.r~ -t- J 
SANTA ANA REGION q s \ ... - .. N ~ ; I \ tl .,1 

t!JM ( i"\C\V\o\J U0lQI ]l'\\ · ;\i.i 

A. Unless the developer demonstrates by substantial evidence or the local health: authority 
finds that ~pollution, nuisance: or contamination ':ill not occur as a result of the discharg~ \k';:~~-
of domestic wastes, the followmg cntena are considered necessary for the protectiOn of ~ 

water quality objectives, to prevent impairment of beneficial uses, to prevent pollution, 
nuisance, or contamination, and to prevent unreasonable degradation of water quality: 

I. Depth of soil between ground surface and anticipated high groundwater in the 
disposal area shall not be less than 10 feet. 

2. Depth of soil containing at least 10 percent of the particles smaller than 0.08 
millimeters between the bottom of the disposal facilities and anticipated high 
groundwater shall not be less than 5 feet. 

3. Depth of soil between the bottom of any leaching system and impermeable strata 
shall not be less than 8 feet. 

4. Nattnal or finished ground slope in the disp()sal area sh_all not be greater than 30 
perce11t. 

5. The percolation rate in the disposal area shall not be greater than 60 minutes per 
/ ··inch if the discharge is to be leachfield, and not less than 1.1 gallons of effluent 

/ ( per square foot per day if the discharge is through a seepage pit. If the percolation 
i rates are faster than 5 minutes per inch, additional testing will be required to 

determine compliance with 2., or if percolation rates are faster than 5 minutes per 
inch, minimum depth to groundwater between the bottom of ,the disposal facilities . 
and the anticipated high groundwater shall be 40 feet. (The percolation rates shali/ 
be determined in accordance with procedures presgibed_by the appropriate -p~blic 
agency.) 

6. Compliance is required with all applicable local requirements, including but not limited 
to requirements on lot size, distance from wells, streams, drainage courses, reservoirs, 
adjoining properties, or other points. 

B. Minimum lot size requirements and exemption criteria for new developments using on-site septic 
tank-subsurface leaching/percolation systems: 

I. A minimum lot size of one-half acre (average gross) per dwelling unit is required for new 
developments in the Region using on-site septic tank-subsurface leaching/percolation 
systems. 

a. The term "one-half acre" specified as the minimum lot size requirement means an 
average gross area of land of one-half acre per dwelling unit. In the calculation of 
the average lot size, areas set aside for streets, curbs, commons, greenbelts, and 
other easements may be included. 
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b. A "new" development is defined as a proposed tract, parcel, industrial or commercial 
development that has not been granted one or more of the following on or prior to 
September 7, 1989: 

I. Conditional approval or approval of a tentative parcel or tract map by the local 
agency such as the county/city Planning Commission, City Council, or the 
Board of Supervisors. 

2. A conditional use permit. 

3. Conditional approval or approval by the San Bernardino County Division 
of Enviromnental Health Services, Riverside County Department of Health, 
Orange County Health Care Agency, or other local agency. 

c. The minimum lot size requirement does not apply to existing developments where 
septic tank-subsurface disposal systems have been installed on or prior to September 7, 
1989. 

d. Those tracts, parcels, industrial or commercial developments which have received one 
or more of the approvals listed in "b", above, on or prior to September 7, 1989 are 
exempt from minimum lot size requirements for use of septic tank-subsurface disposal 
systems. 

e. A residential tract or parcel of five acres or less which is completely surrounded by 
tract(s) and/or parcel(s) with high density (i.e., less than one-half acre gross average 
per dwelling unit) residential developments and which has received zoning identical to 
that of the surrounding developments may be granted an exemption from the minimum 
lot size requirement, provided that all of the surrounding tract(s) and/or parcel(s) have 
been granted one or more of the approvals identified in "b", above, on or prior to 
September 7, 1989. Non-residential property such as schools, churches, public utilities, 
shopping centers, etc. which border the tracts/parcels in questions are to be disregarded 
when conformance with this criterion is determined; conformance is to be based solely 
on the nature of the remaining developments surrounding the property. 

This exemption criterion expires after December 31, 1991. 

f. For new industriaVeommereial developments utilizing septic tank-subsurface 
disposal systems, the wastewater flow for each one-half acre of land may not 
exceed that from a three-bedroom, two-bath house as specified in the Uniform 
Plumbing Code (20 fixture units). 

g. This minimum lot size requirement does not affect the lot size criterion for 
continuing exemptions in prohibition areas (I acre minimum). 

h. This minimum lot size requirement does not preclude the prescription of more 
stringent lot size requirements in specific areas if it is determined necessary to 
protect water quality. 

1. No exemptions may be granted for new developments on tracts/parcels which 
are 660 feet or less from a sewer which could serve that tract/parcel, barring 
legal impediments to such use. 
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J. New lots of less than one-half acre may be formed by combining two or more 
lots which have received one of the approvals specified in Section l.bl, above, on 
or prior to September 7, 1989. Individually, these existing lots would be eligible 
for an exemption from the minimum lot size requirement. Developments on the 
combined lots may also be granted an exemption provided that the 
total number of units proposed for the new parcel is equal to or less than the 
total number of units proposed for the existing parcel. For the purposes of this 
subsection, a combined lot of less than one-half acre formed from two or more 
existing lots shall not be considered a new development. 

COLORADO RIVER BASIN REGION 

l. In areas overlying ground waters which are usable or potentially usable for domestic purposes: 

a. Depth of soil between ground surface and high groundwater level or impervious strata 
in the disposal area shall not be less than l 0 feet. 

b. Depth of soil between the bottom of the disposal facility and fractured rock or high 
groundwater level shall be at least five feet for leachlines and l 0 feet for seepage 
pits where the soil strata consists of at least l 0 percent of the material passing a No. 
200 sieve. Additional soil depth will be required as the effective grain size of the soil 
increases. 

c. Natural or finished ground slope in the disposal area shall not exceed 30 percent. 

d. The percolation rate in the disposal area shall not be greater than 60 minutes per inch 
if the discharge is to a leachfield, and not less than l.l gallons of eftlueut per square 
foot per day if the discharge is through a seepage pit. If the percolation rates are faster 
than 5 minutes per inch, additional testing will be required to determine compliance 
with 1-b, or if percolation rates are faster than 5 minutes per inch, minimum depth 
to groundwater between the bottom of the disposal facilities and the anticipated high 
groundwater shall be 40 feet. (The percolation rates shall be determined in accordance 
with procedures prescribed by the appropriate public agency.) 

2. Other structural limitations, such as horizontal distance between a sewage leaching facility 
and a water well used for domestic purposes, a surface water used for domestic purposes or 
for water-contact sports, or other surface impoundment accessible to the public shall be as 
specified by the local regulatory agency. 

3. In areas overlying groundwaters which are unusable for domestic or agricultural purposes: 

a. Depth of permeable soil between ground surface and groundwater level shall not be 
less than four feet. 

b. Depth of permeable soil between the bottom of the disposal facility and impervious 
strata shall not be less than four feet. 

c. The acceptable percolation rate shall be determined by the county regulatory agency in 

A-19 



consideration of the required disposal area and other technical factors, in consultation 
with the Regional Board's Executive Officer or his designee. 

d. Compliance with the above-listed Criteria I through 3, as well as compliance with local 
codes and/or policies regulating sewage disposal, will be as determined technically by 
the appropriate county regulatory agency, subject to review by the Regional Board as to 
the provisions of said Criteria I through 3. 

LAHONTAN REGION 

I. Maximum Density 

Individual waste disposal systems associated with new developments which have a gross density 
greater than two (2) single family equivalent dwelling units per acre will be required to have 
secondary-level treatment of wastewater. Equivalent dwelling units (EDUs) are defined as a unit 
of measure used for sizing a development based on the amount of waste generated from that 
development; the value used in implementation of these criteria is 250 gallons per day per EDU. 
For the purposes of these criteria, the discharge from a single family dwelling is equal to one EDU. 
For the purposes of these amendments, senior citizen dwelling units and second units as defined 
in Government Code Sections 65852.1 and 65852.2 will not be considered as additional dwelling 
units. In addition to residential developments, this secondary level treatment policy also applies to 
wastewater discharges from commercial, industrial, recreational and all other developments with 
wastewater discharge volumes exceeding two EDU per acre density (500/gal/day/acre based on 
250 gallday/EDU). Use of new septic systems is permitted in existing developments as of June 16, 
1988 with lot sizes having a net area greater than or equal to 15,000 square feet. The net area is that 
contained within the boundaries as set forth in the legal lot description. 

2. Minimum Distances 

The Board has established the minimum distances (see Table entitled, "Minimum Distances for 
Siting Individual Waste Disposal Systems") necessary to provide protection to water quality 
and/or public health. 
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RWQCB MINIMUM ON-SITE SEWAGE DISPOSAL CRITERIA CONT'D 

3. Additional Minimum Criteria 

a. The percolation rate in the disposal area shall not be slower than 60 minutes per inch if 
the discharge is to a leachfield or 30 minutes per inch if discharge is to a seepage pit. If 
percolation rates are faster than 5 minutes per inch, minimum distance to groundwater 
between the bottom of the disposal facilities and the anticipated high groundwater shall 
be 40 feet. (The percolation rates shall be determined in accordance with procedures 
prescribed by the appropriate local public health agency.) 

b. Clay, bedrock, or other material impermeable to the passage of water shall not be 
less than 5 feet below the bottom of the leaching trench or less than 10 feet below the 
bottom of the seepage pit. 

c. Depth to anticipated high groundwater below the bottom of the leaching trench shall 
not be less than 5 feet. Depth to anticipated high groundwater below the bottom of the 
seepage pit shall not be less than 10 feet. Greater depths are required if native material 
does not provide adequate filtration. 

d. Natural ground slope in the disposal area shall not be greater than 30 percent. 

Exemptions to the Criteria for Individual Waste Disposal Systems 

In certain locations and under special circumstances, the Board or its Executive Office may waive individual 
criteria. 

1. Waiver of one or more individual criteria may occur if: 

a. The area beneath the proposed septic system discharge has no significant amount 
of groundwater having present or future beneficial uses; or 

b. It can be proven that no pollution, nuisance or unreasonable degradation of either 
surface or groundwaters will occur as a result of the proposed septic system 
density when considered individually or cumulatively with other discharges in 
the area; or 

c. Construction of a community collection, treatment, and disposal system is 
imminent. Short term, interim use of individual waste disposal systems may be 
allowed. 
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MINIMUM DISTANCES FOR SITING INDIVIDUAL WASTE DISPOSAL SYSTEMS (in feet) 

Facility 

Septic tank 
or sewer line 

Leaching field 
Seepage pit 

Facility 

Septic tank 
or sewer line 

Leaching field 
Seepage pit 

Domestic 
Well 

!00 

100 
150 

Cut or 
Fill 

Bank' 

lO 

4h 
4h6 

Public Flowing 
Well Streaml 

100 50 

100 !00 
150 100 

Property Lake or 
Line1 Reservoir' 

25 50 

50 200 
75 200 

' As measured from the line which defines the limit of a 100-year frequency flood. 

2 As measured from the edge of the channel. 

Drainage 
Course or 

Ephcrmeral 
Stream~ 

25 

50 
50 

3 Distance in feet equals four times the vertical height of the cut or fill bank. Distance is 
measured from the top edge of the bank. 

4 When individual wells are used on the same lot. (Distauces are to those property lines 
contiguous with neighboring lots and not street easements.) 

5 As measured from the high water line. 

' As measured from the high seepage level. 
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ADDITIONAL REQUIREMENTS FOR SAN BERNARDINO MOUNTAIN AREAS 

PER BOARD ORDERS 6-84-93,6-81-3 

I. Depth of soil* between gronnd surface and bedrock or any other material of low permeability 
shall not be less than 10 feet (3.0 m). 

2. Depth of soil* between the bottom of the disposal facilities and groundwater shall not be less 
than 10 feet (3.0 m). 

3. All facilities used for collection, transport, treatment or disposal of waste shall be adequately 
protected against either structural damage or a significant reduction in efficiency resulting from 
a storm or flood having a recurrence interval of once in 100 years. 

* Soil is defrned as a granular or weathered material having an effective porosity of greater than 
15 percent. 

A-23 



Suggested References 

EHS 

UPC 

US EPA 

Canter & Knox 

Kaplan 

Winneberger, J.T. 

Our Current "Standards" Booklet 

Current Edition 

(1980) Design Manual, Onsite Wastewater Treatment and Disposal 
Systems. EPA 625/1-80-012. Available from NTIS, U.S. Department 
ofCommercc, 5285 Port Royal Road, Springfield, VA 22151. 

( 1985) Septic Tank Systems Effects on Ground Water Quality - Lewis Publishers 

(1987) Septic Systems Handbook - Lewis Publishers 

(1984 Septic Tank Systems, Ann Arbor Science (Butterworth Pub!.) Boston 

American Society of Agricultural Engineers, On-Site Wastewater Treatment Proceedings of the Third, Fourth, 
Fifth and Sixth National Symposia on Individual and Small Community Sewage Systems, ASAE Publications 
1-82,07-85, 10-87, 10-91, ASAE, 2950 Niles Road, St. Joseph, Michigan 49085-9659 

Perkins (1989) On-site Wastewater Disposal, Lewis Publishers 

All of the cited references are of interest, none is the last word on the subject. 
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Attachment A- Santa Ana 

MINIMUM LOT SIZE REQUIREMENTS AND EXEMPTION CRITERIA FOR NEW 
DEVELOPMENTS USING ON-SITE SEPTIC TANK-SUBSURFACE LEACHING 

PERCOLATION SYSTEMS 

On October 13, 1989, the Regional Board adopted Resolution No. 89-157, amending the Water Quality Control 
Plan to add a one-half acre minimum lot size requirement for new developments using on-site septic tank
subsurface leaching/percolation systems regionwide. Certain exemptions from the minimum lot size requirement 
were specified in Resolution No. 89-157. On December 7, 1990, the Regional Board adopted Resolution No. 90-
158, which revised the exemption criteria. However, on June 7, 1991, the Regional Board adopted Resolution No. 
91-51, rescinding Resolution No. 90-158 and revising the exemption criteria in Resolution No. 89-157. On July 
16, 1993, the Regional Board adopted Resolution No. 93-40, revising the requirements and exemption criteria in 
Resolution No. 89-157, as amended by Resolution No. 91-51. Resolution No. 89-157, as amended by Resolution 
No. 93-40, stipulates the following: 

I. A minimum lot size of one-half acre (average gross) per dwelling unit is required for new 
developments in the Region using on-site septic tank-subsurface leaching/percolation systems. 

A. The term "one-half acre" specified as the minimum lot size requirement means an 
average gross area of land of one-half acre per dwelling unit. Easements (including 
streets, curbs, commons, and greenbelts), or those portions thereof which are part of the 
property proposed for development shall be included in the calculation of the average 
gross area ofland. 

B. A "new" development is defined as a proposed tract, parcel, industrial or commercial 
development for which: 

I. One or more of the following has not been granted on or prior to September 7, 
1989: 

a. Conditional approval or approval of a tentative parcel or tract map by the 
local agency such as the county/city Planning Commission, City Council 
or the Board of Supervisors. 

b. A conditional use permit. 

c. Conditional approval or approval by the San Bernardino County 
Department of Environmental Health Services, Riverside County 
Department of Health, Orange County Health Care Agency or other local 
agency; or 

2. One or more of the conditional approvals or approvals listed under B. I., above, 
were granted on or prior to September 7, 1989 but had expired prior to 
September 7, 1989. 

C. The minimum lot size requirement does not apply to existing developments where septic 
tank-subsurface disposal systems have been installed on or prior to September 7, 1989. 
Replacement of the existing septic tank-subsurface disposal systems shall be exempt 
from the minimum lot size requirements under the following conditions. 
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1. For Residential. Commercial and Industrial Developments 
Replacement of the existing septic tank-subsurface disposal systems is necessary to bring the 
system up to code as required by the local health care agencies and/or the building and safety 
departments. 

2. For Single Family Residential Only 
Replacement of the existing septic tank-subsurface disposal systems is proposed to allow 
additional flows resulting from additions to the existing dwelling unit. (This does not include 
any free-standing additional structures.) 
(Note: Board staff does not consider the number of bedrooms and/or bathrooms for existing 
or proposed single-family dwelling m1its in determining compliance with the exemption 
criteria.) 
a. An existing development on land zoned single-family residential will be considered 

as a new development if the addition of any free-standing structures which will result 
in additional wastewater flows to the septic system is proposed. Commercial and/or 
industrial developments will be considered as new development if any additions to the 
existing structures are proposed which will result in additional wastewater flows to the 
septic system. 

b. For single-family residential developments, if the existing septic system could 
accommodate additional wastewater flows, then additional installations (rooms/ 
bathroom) to these developments shall be exempt from the minimum lot size 
requirements. 

D. Those tracts, parcels, industrial or commercial developments which have received one or more of 
the approvals listed in B.!., above, on or prior to September 7, 1989 are exempt from minimum lot 
size requirements for use of septic tank-subsurface disposal systems. However, those tracts, parcels, 
industrial or commercial developments which had received one or more of the approvals listed in 
B.l., above, but for which the approval had expired prior to September 7, 1989 are considered as new 
development and are subject to the minimum lot size requirements. 

E. Industrial/commercial developments are developments other than single-family residential 
developments. For new industrial/commercial developments utilizing septic tank-subsurface disposal 
systems, the wastewater flow for each one-half acre gross area of land may not exceed that from a 
three-bedroom, two-bathroom single-family dwelling unit. For determining compliance with this 
criterion, a flow rate of 300 gallons per day shall be considered as the flow equivalent to that from a 3-
bedroom, 2-bathroom single family dwelling. For industrial/commercial developments with lots smaller 
than one-half acre, this flow rate requirement shall be prorated. (For example, an industrial/commercial 
development on a one-quarter (1/4) acre parcel will be in compliance with this requirement if the 
wastewater flow does not exceed 150 gallons per day.) 

F. This minimum lot size requirement does not affect the lot size criterion for continuing exemptions in 
prohibition areas (!-acre minimum). 

G. This minimum lot size requirement does not preclude the prescription of more stringent lot size 
requirements in specific areas if it is determined necessary to protect water quality. 

H. No exemptions shall be granted for new developments on lots less than one-half acre which are 200 
feet or less from a sewer which could serve that trac1fparcel, barring legal impediments to such use. 
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All other developments shall be considered on a sliding scale, e.g., for each additional unit (any 
development which is more than a single family dwelling), this requirement should be increased by 
100-feet per dwelling unit. For example, a 10-lot subdivision shall be required to connect to a sewer if 
the sewer is within I, I 00 feet (200 + 9 x 100 feet~ 1,100 feet) of the proposed development barring 
legal impediments to connection to the sewer. For this subsection, a commercial/industrial development 
which produces a wastewater flow of up to 300 gallons per day would be considered equivalent to a 
single family dwelling unit. 

I. New lots of less than one-half acre may be formed by combining two or more lots which have received 
one of the approvals specified in Section B. I., above, on or prior to September 7, 1989. Individually, 
these existing lots would be eligible for an exemption from the minimum lot size requirement. 
Developments on the combined lots may also be granted an exemption provided that the total number 
of units proposed for the new parcel is equal to or less than the total number of units proposed for the 
existing parcel. For the purposes of this subsection, a combined lot of less than one-half acre formed 
from two or more existing lots shall not be considered a new development. 

J. Exemptions from the minimum lot size requirements for the use of septic tank-subsurface disposal 
systems on lots smaller than one-half acre may be granted if the following conditions are met: 

I. The project proponent implements an acceptable offset program. Under an offset program, 
the project proponent can proceed with development using septic systems on lots smaller 
than one-half acre if the proponent connects an equivalent number of septic systems to the 
sewer. The unsewered developments must be those which would not otherwise be required to 
connect to the sewer. 

2. If the septic systems (developments) proposed are not identical to the ones connected to the 
sewer (the offset), an engineering report shall be submitted certifYing that the nitrogen loading 
rate from the proposed development(s) is( are) equivalent to or less than the nitrogen loading 
rate from the septic systems in the offset program. 

3. The proposed use of septic tank-subsurface disposal systems complies with the Regional 
Board's "Guidelines for Sewage Disposal from Land Developments." 

K. The project proponent may propose an alternative treatment system for sewage disposal as the basis 
for an exemption from the minimum lot size requirement. Each request for use of an alternative 
treatment system shall be reviewed on a ease-by-case basis and submitted to the Regional Board for 
consideration. 
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Attachment B - Lahontan 

Individual Wastewater Treatment Systems 
(Septic Systems) 

The following principles and policies will be applied by the Regional Board in review of water quality factors 
relating to land developments and waste disposal from individual waste disposal systems: 

I. The following criteria will be applied as the minimum to ensure continued adequate protection of water 
quality, protection of present and future beneficial uses, and prevention of pollution, contamination and 
nuisance conditions. The Regional Board will prohibit the discharge from individual disposal systems which 
do not conform to these criteria. 

2. These criteria prescribe minimum conditions for waste disposal from individual on-site systems and do not 
preclude the establishment of more stringent criteria by local agencies or the Regional Board. The Regional 
Board does not intend to preempt the authority of local agencies and wilt support local agencies to the fullest 
extent possible, particularly in the implementation of more stringent regulations. 

3. Detailed procedures to implement these criteria and to process exemptions to these criteria are included in 
"Regional Board Guidelines for Implementation of Criteria for Individual Waste Disposal Systems" (see 
Appendix C). 

4. The criteria contained herein are applicable to the entire Lahontan Region and pertain to any and all 
proposed building that involves wastewater discharges to other than a community sewer system. The criteria 
apply to: (I) proposed building on lots within new subdivisions or parcels, and (2) proposed building on 
existing subdivided lots or parcels, and (3) proposed subdivisions. The criteria do not apply to: (I) existing 
individual waste disposal systems, or (2) projects which have final building permits prior to June 16, 
1988, unless evidence exists which necessitates retrofit of septic systems to conform with current criteria. 
The "Regional Board Guidelines for Implementation of Criteria for Individual Waste Disposal Systems" 
specifies separate exemption procedures for existing developments and for new developments. Existing 
development includes projects for which final development plans, such as a final tract map, were approved 
by local agencies prior to June 16, 1988. New development includes subdivisions or individual parcels 
which do not have final development plans approved by local agencies prior to June 16, 1988. 

5. These criteria do not apply to projects within septic system prohibition areas where the criteria are more 
stringent (for prohibitions, see Section 4.1 of this Chapter); and these criteria will preempt less stringent 
criteria in septic system prohibition areas. 

6. Where community sewer systems are available, the Board will encourage connection to the sewer system in 
lieu of use of individual disposal systems. 
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Criteria for Individual Waste Disposal Systems 

1. Maximum Density 
Individual waste disposal systems associated with new developments which have a gross density greater than 
two (2) single family equivalent dwelling units per acre will be required to have secondary level treatment of 
wastewater. Equivalent dwelling units (EDUs) arc defined as a unit of measure used for sizing a development 
based on the amount of waste generated from that development; the value used in implementation of these criteria 
is 250 gallons per day per EDU. For the purposes of these criteria, the discharge from a single family dwelling 
is equal to one EDU. Senior citizen dwelling units and second units as defined in Government Code Sections 
65852.1 and 65852.2 will not be considered as additional dwelling units. In addition to residential developments, 
this secondary level treatment policy also applies to wastewater discharges from commercial, industrial, 
recreational and all other developments with wastewater discharge volumes exceeding two EDU per acre density 
(500/gal/day/acre based on 250 gal/day/EDU). Use of new septic systems is permitted in existing developments 
with lot sizes having a net area greater than or equal to 15,000 square feet. The net area is that contained within 
the boundaries as set forth in the legal lot description. 

2. Minimum Distances 
The Regional Board has established the minimum distances (see Table 4.4-1 entitled, "Minimum Distances 
For Siting Individual Waste Disposal Systems") necessary to provide protection to water quality and/or public 
health. Local hydrogeological conditions may necessitate greater separation of the sewage disposal system from 
a well or watercourse for protection of beneficial uses (e.g., drinking supply and water contact recreation). 

3. Additional Minimum Criteria 
a. The percolation rate in the disposal area shall not be slower than 60 minutes per inch if the discharge is 

to a leachfield or 30 minutes per inch if discharge is to a seepage pit. If percolation rates are faster than 
5 minutes per inch, then the soil for a total thickness of five feet below the bottom of the leaching trench 
shall contain at least 15% of material passing the No. 200 U.S. Standard Sieve and less than one-fourth of 
the representative soil cross-section shall be occupied by stones larger than 6 inches in diameter. Where 
the percolation rates are faster than 5 minutes per inch and the above requirement is not met, the minimum 
distance to ground water between the bottom of the disposal facilities and the anticipated high ground water 
shall be 40 feet. (The percolation rates shall be determined in accordance with procedures prescribed by the 
appropriate local public health agency.) 

b. Clay, bedrock, other material impervious to the passage of water, or fractured bedrock, shall not be less 
than 5 feet below the bottom of the leaching trench or less than 10 feet below the bottom of the seepage pit. 
Impervious is defined for design purposes as a stratum with percolation times of greater than 120 minutes 
per inch. 

c. Depth to anticipated high ground water below the bottom of the leaching trench shall not be less than 5 
feet. Depth to anticipated high ground water below the bottom of the seepage pit shall not be less than I 0 
feet. Greater depths are required if native material does not provide adequate filtration. 

d. Ground slope in the disposal area shall not be greater than 30 percent. 

e. Minimum criteria specified above must be met within the area of the proposed system and within the 
I 00% expansion area for the proposed system. 
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Exemptions to the Criteria for Individual Waste Disposal Systems 
In certain locations and under special circumstances, the Board or its Executive Officer may waive individual 
criteria. 
1. Waiver of one or more individual criteria may occur if: 

a. The area beneath the proposed septic system discharge has no significant amount of ground water 
having present or futnre beneficial uses; or 

b. It can be proven that no pollution, nuisance or unreasonable degradation of either surface or ground 

waters will occur as a result of the proposed septic system density when considered individually or 
cumulatively with other discharges in the area; or 

c. Construction of a community collection, treatment, and disposal system is imminent. Short-term, 
interim use of individual waste disposal systems may be allowed. 

Implementation of Criteria for Individual Waste Disposal Systems 

I . The Regional Board and the local agencies have adopted, through Memoranda of Understanding, criteria 
which are compatible with or more stringent than these criteria. 

2. The Memoranda of Understanding include the procedures of the review and processing of applications for 
proposed discharge of wastewater from land developments which only discharge domestic waste, including 
single-family-unit residential, multi-unit residential, commercial, industrial and recreational developments. 
The Memoranda of Understanding include provisions for Regional Board review and processing of specific 
application (e.g., for industrial waste discharges). 

3. For those local agencies which have adopted these or more stringent criteria, land developments which 
only discharge domestic waste, including single-family-unit residential, multi-unit residential, commercial, 
industrial and recreational developments, will be permitted entirely by the local agency. (However, the 
Regional Board reserves the authority to take action, if necessary, as described in item 6 below.) 

4. Whenever the proposed development will not meet the minimum criteria and no Memorandum of 
Understanding or other equivalent document exists between the Regional Board and the local agency, 
applications for all projects shall be transmitted to the Regional Board along with a complete report of 
waste discharge and a filing fee. 

5. The Regional Board will review, on a project-by-project basis, proposals for commercial, industrial, 
recreational and all other types of developments which discharge industrial waste. If required, the report of 
waste discharge will contain information on estimated wastewater flows, types of wastes, and occupancy 
rates which will enable the Regional Board to evaluate the discharge in terms of ED Us. 

6. In any case, the Regional Board will prohibit the discharge of wastes from land developments which will 
result in violation of water quality objectives, will impair present or future beneficial uses of water, or will 
cause pollution, nuisance, or contamination, or will unreasonably degrade quality of any waters of the 
State. 

Implementation for Other Types of Waste Disposal from Land Developments 

I. Severe impact on water quality can result from failure to implement adequate measures to control storm 
drainage and erosion. Land developers must provide plans for the control of such runoff from initial 
construction up to the complete build-out of the development. (See "Land Development" section.) 

2. The disposal of solid waste can have adverse impacts on water quality and public health. Land developers 
must submit a plan which conforms to the regional or county master plan and contains adequate provisions 
for solid waste disposal for complete build-out of the development. 
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3. The disposal of septic tank sludge is an important part of any area-wide master plan for waste disposal. 
Land developers must submit a plan which conforms to the regional or connty master plan and contains 
adequate provisions for septic tank sludge disposal for complete build-on! of the development. 

4. The responsibility for the timely submittal of information necessary for the Board to determine compliance 
with these guidelines rests with persons submitting proposals for development or discharge. The Porter
Cologne Water Quality Control Act provides that no person shall initiate discharges of waste prior to filing 
a report of waste discharge and prior to (I) issuance of waste discharge requirements, (2) the expiration of 
120 days after submittal of an adequate report of waste discharge, or (3) the issuance of a waiver by the 
Regional Board. 

Alternative Individual Waste Disposal Systems 
In areas where conditions do not support the use of conventional individual subsurface waste disposal systems 
(e.g., septic systems), the use of engineered alternative systems can be considered. Alternative waste disposal 
systems include, but are not limited to, monnd systems, evapotranspiration beds, sand filters (intermittent and/ 
or recirculating), and lined evaporation ponds. The Regional Board supports the use of engineered alternative 
systems for waste disposal as a remedy for otherwise unsuitable existing lots. However, the Regional Board 
discourages the use of engineered alternative systems for new construction, lots, or subdivisions. 

Several factors the Local Health Officer and/or the Regional Board staff will consider when evaluating a 
proposal for the use of an alternative system include, but are not limited to: 

I. size of parcel 
2. density of surrounding development 
3. depth to ground water and bedrock 
4. depth of soils suitable for waste disposal as classified onder the USDA classification system 
5. climate 
6. access 

(a) for maintenance and puroping year-ronnd 
(b) control to prevent public contact 

7. emergency contingency plans (including plans for expansion, replacement or repair) 
8. operation and maintenance requirements 
9. distance to sewer 

Criteria for Alternative Systems 

I. The conditions (soils, ground water, slope) which limit the use of conventional septic tank systems may also 
apply to alternative systems which rely on soil absorption for treatment and/or disposal of all or most of the 
wastewater generated (see Criteria for Individual Waste Disposal Systems). 

2. Mound Systems. Mound systems shall be installed in accordance with criteria established in the State 
Board's Guidelines for Monnd Systems (1980) or other criteria acceptable to the Executive Officer in 
conformance with standard engineering practices. 

3. Evapotranspiration Systems. Evapotranspiration systems shall be installed in accordance with criteria 
contained in the State Board's Guidelines for Evapotranspiration Systems (1980) or other criteria acceptable 
to the Executive Officer in conformance with standard engineering practices. 

4. Sand Filters. Sand filters shall be installed in accordance with the specifications for sand fitters in the State 
of Oregon, Department of Environmental Quality's On-site Sewage Disposal Rules (July I, 1991) or other 
criteria acceptable to the Executive Officer in conformance with standard engineering practices. 
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5. Grey Water Systems. Under certain circumstances, grey water systems may be an acceptable method 
of disposal in conjunction with a composting toilet or holding tank to handle black water. Examples of 
appropriate applications include recreational areas such as campgrounds, day use facilities, and !railheads. 
Grey water systems shall be installed in accordance with the California Plumbing Code (24 Cal. Code 
of Regs., Part 5) and the local administrative authority. If properly constructed and operated, grey water 
systems are not expected to create a nuisance or pollution. 

6. Other proposals for alternative systems shall be evaluated jointly by the local regulatory agency and 
Regional Board staff on a case-by-case basis. Some engineered systems may be considered experimental by 
the Regional Board. Experimental systems will be handled with caution. A trial period of at least one year 
should be established whereby proper system operation must be demonstrated. Under such an approach, 
experimental systems are granted a one-year conditional approval. 

7. All proposals for alternative systems shall be designed by a Civil Engineer, Engineering Geologist or 
Sanitarian licensed to practice in California. 

Maintenance Requirements 
System designers should be responsible for developing specifications and procedures for proper system operation. 
Designers should provide to system owners an informational operation and maintenance document that includes: 
(I) clear and concise procedures for operation and maintenance, and (2) instructions for repair and/or replacement 
of critical items within forty-eight hours following failure. Engineered systems should be inspected by a licensed 
Civil Engineer, Engineering Geologist or Sanitarian during installation to insure conformance with approved 
plans. 

Permitting Authority 
The County Health Officer may approve alternative systems when all of the following conditions are met: 

I. The Health Officer has found the system to be in compliance with criteria approved by the Regional Board 
Executive Officer (see Criteria for Individual Waste Disposal Systems and Criteria for Alternative Systems 
above); and 

2. The Health Officer has either: (I) informed the Regional Board Executive Officer of the proposal to use the 
alternative system and the Executive Officer agrees that it complies with the finding in (a) above; or (2) a 
written agreement that the Executive Officer has delegated approval authority to the County Health Officer; 
and 

3. A public or private entity has agreed in writing to assume responsibility for the inspection, monitoring, 
maintenance, and eventual decommissioning/reclamation of the system. 

If all of the above conditions cannot be met, the Regional Board will consider issuing waste discharge 
requirements for alternative systems. 
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6.4.2 Precipitation Data  

 

  











 
6.4.6  Educational Materials 

1. SD-10 (Site Design & Landscape Planning) 
2. SD-12 (Efficient Irrigation) 
3. SD-13 (Storm Drain Signage) 
4. SD-32 (Trash Storage Areas) 
5. SD-33 (Vehicle Washing Areas) 
6. TC-11 (Infiltration Basin) 
7. SC-60 (Housekeeping Practices) 
8. SC-70 (Road & Street Maintenance) 
9. SC-73 (Landscape Maintenance) 
10. SC-74 (Storm Drain System Maintenance) 

San Bernardino Flood Control NDPES Educational Handouts 























































































Regulatory Information

The Federal Water Pollution Control Act prohibits the discharge of any pollutant to navigable 
waters from a point source unless the discharge is authorized by a National Pollutant 
Discharge Elimination System (NPDES) permit. The 1987 passage of the Water Quality Act 
established NPDES permit requirements for discharges of storm water. The NPDES permit 
program controls water pollution by regulating point sources that discharge pollutants into 
waters of the United States.

Industrial facilities and construction sites are regulated by the Regional Water Quality 
Control Board and State Water Resources Control Board, through general storm water 
permits. Most industrial, manufacturing or transportation businesses that store materials, 
products or equipment outdoors, or conduct vehicle washing or process operations 
outdoors are required to obtain coverage under the State Water Resources Control Board’s 
General Industrial Activities Stormwater Permit. For more information about this permit, 
visit http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/industrial.
shtml or contact your local storm water coordinator.

If your business conducts construction activities, including clearing, grading, stockpiling or 
excavation that results in soil disturbances of at least one acre, you are subject to the State 
Water Resources Control Board’s General Construction Activities Stormwater Permit. To find 
out more about this storm water permit for construction, visit
https://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/construction_
new.shtml.
Cities and counties are regulated through permits issued by the Regional Boards. Since 
1990 operators of large storm drain systems such as San Bernardino County’s have been 
required to:

• Develop a storm water management program designed to prevent harmful pollutants 
from being dumped or washed by storm water runoff, into the storm water system, 
then discharged into local water bodies; and

• Obtain a National Pollutant Discharge Elimination System (NPDES) permit.

The NPDES permit programs in California are administered by the State Water Resources 
Control Board and by nine regional boards that issue NPDES permits and enforce 
regulations within their respective region.

San Bernardino County lies within the jurisdiction of the Santa Ana Region. This regional 
board issues a permit to the San Bernardino County Permittees, which includes the County 
of San Bernardino, San Bernardino County Flood Control District and incorporated cities of 
San Bernardino County. Since the program’s inception, the County of San Bernardino has 
served as the principal permittee.

https://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/construction_new.shtml
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/industrial.shtml


For more information about how you can prevent stormwater pollution:

www.sbcountystormwater.org

Documents & Reports:

The following documents describe the regulations and programs for water quality in San 
Bernardino County. You can review the latest Basin Plan. National Pollutant Discharge 
Elimination System (NPDES) Permit and Drainage Area Management Plan (DAMP).

• Basin Plans: The document for each region of the State Water Quality Board’s 
jurisdiction, including Santa Ana, is the Water Quality Control Plan, commonly referred 
to as the Basin Plan. It is the foundation for the regulatory programs of each regional 
board. The Basin Plan documents the beneficial uses of the region’s ground and surface 
waters, existing water quality conditions, problems, and goals, and actions by the 
regional board and others that are necessary to achieve and maintain water quality 
standards.

Water Control Plan for the Santa Ana River Basin

• Municipal National Pollutant Discharge Elimination System (NPDES) Permits: The 
permits of each region outline additional steps for a storm water management program 
and specify requirements to help protect the beneficial uses of the receiving waters. 
They require permittees to develop and implement Best Management Practices (BMPs) 
to control/reduce the discharge of pollutants to waters of the United States to the 
maximum extent practicable (MEP).

Santa Ana Regional Water Quality Control Board Municipal NPDES Permit Order No. 
R8-2002-0Q12

• Report of Waste Discharge: The Report of Waste Discharge (ROWD) describes the San 
Bernardino Stormwater Program, implemented by the County and cities to comply with 
their jointly held stormwater permit. It is the principle policy and guidance document for 
the NPDES Stormwater Program.

Report of Waste Discharge 2000

• San Bernardino County Storm Water Program Annual Status Report: The Annual 
Status Report is a requirement of the NPDES permit for submittal to the Regional Boards 
and United States Environmental Protection Agency. The report presents an analysis and 
assessment of permit compliance activities.

Annual Report - will be posted soon

http://www.sbcountystormwater.org
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GENERAL HOA
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SAN BERNARDINO COUNTY STORMWATER PROGRAM

WHERE WATER
MEETS COMMUNITY

To report illegal dumping or toxic spills, call (877) WASTE18 
or visit sbcountystormwater.org/report

To dispose of hazardous waste, call 1 (800) OILYCAT

sbcountystormwater.org

In San Bernardino County, stormwater pollution is caused 
by food waste, landscape waste, chemicals, and other 
debris that are washed into storm drains and end up in our 
waterways - untreated! You can be part of the solution by 
maintaining a water-friendly trash enclosure.



PUT TRASH INSIDE KEEP TOXICS OUTCLOSE THE LID

Place trash inside 
the bin (preferably in 
sealed bags).

Prevent rain from entering 
the bin in order to avoid 
leakage of polluted water 
runoff.

SWEEP 
FREQUENTLY
Sweep trash 
enclosure areas 
frequently, instead of 
hosing them down, 
to prevent polluted 
water from flowing 
into the streets and 
storm drains.

FIX  
LEAKS
Address trash bin 
leaks immediately 
by using dry 
clean-up methods 
and reporting 
to your waste 
hauler to receive a 
replacement.

CONSTRUCT 
ROOF
Construct a solid 
cover roof over the 
existing trash enclosure 
structure to prevent 
rainwater from coming 
into contact with trash 
and garbage. Check with 
your local City/County 
for Building Codes.

COMMERCIAL
TRASH ENCLOSURES
REQUIREMENTS

FOLLOW THESE 
REQUIREMENTS TO KEEP 
OUR WATERWAYS CLEAN

These items should be disposed of at a 
local hazardous waste collection center

• Paint
• Grease
• Fats
• Used Oils

• Batteries
• Electronics
• Fluorescent 

Lights

NO:
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SAN BERNARDINO COUNTY STORMWATER PROGRAM
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To report illegal dumping or toxic spills, call (877) WASTE18 
or visit sbcountystormwater.org/report

To dispose of hazardous waste, call 1 (800) OILYCAT

sbcountystormwater.org

• Enforce anti-litter laws.

• Place trash cans in busy, high pedestrian traffic areas of the community, 
at recreational facilities, and at community events.

• Ensure trash cans remain covered at all times.

• Clean out trash cans frequently to prevent leaking/spillage or overflow.

• When cleaning 
sidewalks and plazas, 
use dry methods 
such as sweeping, 
vacuuming, and using 
backpack blowers whenever practical, 
rather than hosing, pressure washing, 
or steam cleaning.

• DO NOT sweep or blow material into 
the street or gutter.

• Sweep or vacuum parking facilities on a regular basis.

• Sweep all parking lots at least once before the onset 
of the wet season.

• Use absorbents to pick up oil; then dry sweep.

• Appropriately dispose of spilled materials and 
absorbents.

• Consider increasing sweeping frequency based 
on factors such as traffic volume, land use, field 
observations of sediment and trash accumulation, 
and proximity to water courses.

LITTER CONTROL

SIDEWALKS AND 
PLAZAS

PARKING AREAS, DRIVEWAYS, 
DRIVE-THRU

Littering and vehicle use can leave behind pollutants on sidewalks, plazas, and other pedestrian traffic 
areas. Properly inspecting, cleaning, and repairing pedestrian areas and HOA-owned surfaces and 
structures can reduce pollutant runoff from these areas.

Maintain these areas by following the best management practices listed below.

SIDEWALK +
PARKING LOT CLEANING

TIP: POST “NO LITTERING” SIGNS.

TIP: IF WATER MUST BE USED, BLOCK STORM DRAIN INLETS TO CONTAIN RUNOFF. WHEN DONE, DISCHARGE WASH WATER 

TO LANDSCAPING OR CONTAIN AND DISPOSE OF PROPERLY.
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To report illegal dumping or toxic spills, call (877) WASTE18 
or visit sbcountystormwater.org/report

To dispose of hazardous waste, call 1 (800) OILYCAT

sbcountystormwater.org

If water must be used, block storm drain inlets and contain runoff. 
Discharge wash water to landscaping or contain and dispose of properly.

• Use high-pressure water,  
no soap.

• If using a biodegradable or 
another cleaning agent to 
remove deposits, contain and 
dispose of them properly.

• Avoid graffiti abatement activities during rain events.

• Protect nearby storm drain inlets prior to removing graffiti from 
walls, signs, sidewalks, or other structures needing graffiti 
abatement. Clean up afterward by sweeping or vacuuming 
thoroughly, and/or by using absorbent and properly disposing of the 
absorbent.

• Take care when disposing of water since it may need to be disposed 
of as hazardous waste.

WHEN CLEANING BUILDING SURFACES

BUILDING SURFACES, DECKS, 
ETC., WITHOUT LOOSE PAINT

UNPAINTED BUILDING 
SURFACES, WOOD DECKS, ETC.

GRAFFITI REMOVAL

Proper inspection, cleaning, and repair of pedestrian areas and HOA-owned surfaces and structures can 
reduce pollutant runoff from these areas. Discharges of wash water to the stormwater drainage system 
from cleaning or hosing of impervious surfaces is prohibited. 

Maintain these areas by following the best management practices listed below.

SURFACE CLEANING

TIP: CONSIDER USING A WATERLESS AND NON-TOXIC CHEMICAL CLEANING 

METHOD FOR GRAFFITI REMOVAL (E.G. GELS OR SPRAY COMPOUNDS).
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To report illegal dumping or toxic spills, call (877) WASTE18 
or visit sbcountystormwater.org/report

To dispose of hazardous waste, call 1 (800) OILYCAT

sbcountystormwater.org

• Avoid mixing excess amounts of fresh 
concrete or cement mortar on-site. Only 
mix what is needed for the job.

• Wash concrete trucks off-site or in 
designated areas on-site, such that there 
is no discharge of concrete wash water 
into storm drain inlets, open ditches, 
streets, or other stormwater conveyance 
structures.

• Store dry and wet concrete materials 
under cover, protected from rainfall 
and runoff, and away from drainage 
areas. After the job is complete, remove 
temporary stockpiles such as asphalt 
materials and sand as soon as possible.

• Return leftover materials to the transit 
mixer. Dispose of small amounts of excess 
concrete, grout, and mortar in the trash.

• When washing concrete to remove fine 
particles and expose the aggregate, 
contain the wash water for proper disposal.

• DO NOT wash sweepings from exposed 
aggregate concrete into the street or 
storm drain. Collect and return sweepings 
to aggregate base stockpile, or dispose of 
in the trash.

• Protect applications of fresh concrete 
from rainfall and runoff until the material 
has hardened.

• Schedule surface removal activities for dry weather.

• Avoid creating excess dust when breaking asphalt or 
concrete.

PROTECT NEARBY STORM DRAIN INLETS

• Prior to breaking up asphalt or concrete,  
take measures such as placing straw 
waddles or gravel bags around inlets.  
Clean afterward by sweeping up material.

• During the sawing operation, cover each storm drain inlet 
with filter fabric and contain the slurry by placing straw 
bales, sandbags, or gravel dams around the inlets.

CLEAN UP

• Designate an area for clean-up and 
proper disposal of excess materials.

• Remove and recycle as much of the 
broken pavement as possible.

• When making saw cuts in the pavement, use as little water as 
possible. After the liquid drains, shovel or vacuum the slurry, 
remove it from the site, and dispose of it properly.

• Once dry sweeping is complete, the area may be hosed down 
if needed.

• Discharge wash water to landscaping, pump to the sanitary 
sewer if permitted to do so, or contain and dispose of 
properly.

• ALWAYS dry sweep first with a street sweeper or vacuum 
truck to clean up tracked dirt. DO NOT dump vacuumed liquid 
in storm drains.

CONCRETE INSTALLATION  
+ REPAIR

SIDEWALK REMOVAL + REPAIR

Properly inspecting and repairing pedestrian areas and HOA-owned surfaces and structures can reduce 
pollutant runoff.

Maintain these areas by following the best management practices listed below.

CONCRETE
+ SIDEWALK REPAIR
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Locate the nearest storm drain and ensure nothing can enter or be 
discharged into it.

Ubique el desagüe de aguas pluviales más cercano y asegúrese de que 
nada pueda ingresar a éste ni descargarse en él.

Isolate your area to prevent material from potentially flowing or being 
blown away.

Aísle su área para evitar que el material pueda discurrirse o ser llevado 
por el viento.

Sweep up debris and place it in the trash. Clean up spills with an absorbent 
material (e.g. kitty litter) or vacuum with a Wet-Vac and dispose of properly.

Recoja los restos y colóquelos en la basura. Limpie los derrames con un 
material absorbente (como la arena para gatos) o aspírelos con una Wet-
Vac (aspiradora de humedad) y deséchelos correctamente.

CONTROL • CONTROL

CONTAIN • CONTENER

CAPTURE • CAPTURAR

CUANDO TRABAJE AL AIRE LIBRE 
UTILICE LAS 3Cs3

Use the

Cs

SAN BERNARDINO COUNTY STORMWATER PROGRAM

WHERE WATER
MEETS COMMUNITY

To report illegal dumping or toxic spills, call (877) WASTE18 
or visit sbcountystormwater.org/report

To dispose of hazardous waste, call 1 (800) OILYCAT

sbcountystormwater.org
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DISCHARGE TO THE STORM DRAIN, ACCIDENTAL OR NOT, 
COULD LEAD TO ENFORCEMENT ACTIONS AND FINES

Sustainable Practices for Landscape Maintenance
Your contributions make a difference in the way you maintain your yard. 

Learn how to truly be a “green” thumb and prevent stormwater pollution.

Recycle Yard Waste

Yard waste, like grass and leaves, 
can block the storm drain or carry 
harmful chemicals into it.

 z Recycle yard waste by placing 
them into your greenwaste 
container. 

 z Do not blow, sweep, rake, or 
hose yard waste into the street 
or catch basin.

 z Try grasscycling by leaving 
clippings on the lawn when 
mowing. 

For more information, visit 
www.calrecycle.ca.gov/
organics/grasscycling. 

 

Use Safe Products

Fertilizers, herbicides, and 
pesticides are often carried into 
the storm drain by sprinkler runoff. 

 z Use natural and non-toxic 
alternatives as often as 
possible.

 z Spot-apply, rather than 
blanketing entire areas.  

Apply chemicals directly to the 
area that needs treatment. 

 z Read the product label and use 
only as directed. 

 z Never apply before a rain.

Use Water Wisely

Conserving water minimizes the 
amount of urban runoff going into 
the street.

 z Control the amount of water 
and direction of sprinklers. 

The average lawn only needs 
about an inch of water a week or 
10 to 20 minutes of watering.  

 z Periodically inspect and fix 
sprinklers for leaks.  

Realign sprinkler heads to make 
sure water is distributed onto the 
lawn and not onto the sidewalk. 

 z Plant native vegetation to 
reduce the need of water.



Leftover pesticides, fertilizers, and herbicides contaminate landfills and 
should be disposed of through a Household Hazardous Waste Center*. 

For more information on proper disposal, call 1 (800) OILYCAT or visit 
tootoxictotrash.com.

*FREE for San Bernardino County residents.
Businesses can call for cost inquiries and to schedule an appointment.

HOMEOWNERS

Keep these tips 
in mind when 
hiring professional 
landscapers and 
remind them as 
necessary. 
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What’s the difference 
between discharging to 
the sewer vs storm drain?

When discharged to the street, 
gutters, or storm drains, pool 
chemicals and filter solids  
DO NOT GET TREATED before 
reaching the Santa Ana River.



WHEN ACID CLEANING OR OTHER CHEMICAL CLEANING:

Neutralize the pool water to pH of 6.5 to 8.5, then 
discharge to the sewer.

FOR SWIMMING POOL AND SPA 
FILTER BACKWASH:

Dispose of solids into trash 
bag, then wash filter into a 
landscape area. Discharge 
water to the sewer, never to 
the storm drain.

POOL 
MAINTENANCE

FOLLOW THESE TIPS FOR PROPER DISPOSAL OF POOL WATER:







De-chlorinate – Chlorine naturally 
dissipates over time and should be 
completely gone if the water is left 
standing for 3-5 days. Use a pool testing 
kit prior to discharge to ensure the 
concentration of chlorine is zero.

Check pH – determine the pH of the pool 
water before discharging on your own or ask 
your pool maintenance company to check it 
for you. It should be between 6.5 and 8.5.

 

Free and clear – Make certain the water is 
free of any discoloration, dirt or algae.

Use your grass – When discharging to a 
grassy area, the flow should be controlled 
so it doesn’t cause any erosion problems or 
enter a neighbor’s property.

Avoid metal-based algaecides (i.e. copper 
sulfate). If used, empty your pool or spa 
into the sewer.
Chlorine, acid cleaning chemicals and metal-based 
algaecides used in pools can kill beneficial organisms in the 
food chain and pollute our drinking water.

 





To sewage 
treatment 
plant

Storm drain

Sewer line clean-out

Storm drain flows 
directly to local streams

Sewer 
line

Many pools are plumbed 
to discharge directly to 
the sanitary sewer but 
call your plumber or pool 
maintenance company 
if you are unsure.



WHEN DRAINING YOUR POOL:

Before draining your pool, contact your city for approval 
to drain your pool water into the sewer or storm drain.

Saltwater pools must only be drained to the sewer 
or hauled away. Check with your pool maintenance 
company for draining requirements.

SAN BERNARDINO COUNTY STORMWATER PROGRAM

WHERE WATER
MEETS COMMUNITY

To report illegal dumping or toxic spills, call (877) WASTE18 
or visit sbcountystormwater.org/report

To dispose of hazardous waste, call 1 (800) OILYCAT

sbcountystormwater.org
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HHW RESOURCES
Here are some resources with useful information for your HOA 
residents. You may add these free resources to your newsletters, 
websites, and any other communication channels you use.

HHW Locations Insert
Ideal for newsletters

HHW Flyer
Ideal for printing

HHW Tote Bin Insert
Ideal for newsletters

HHW Materials Insert
Ideal for newsletters
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PET WASTE DISPOSAL RESOURCES
Here are some resources with useful information for your HOA residents. 
You may add these free resources to your newsletters, websites, and any 
other communication channels you use.

Dog Waste Insert
Ideal for newsletters

Dog Waste Insert
Ideal for newsletters

Dog Waste Coupon Insert
Ideal for newsletters

Spot’s Trash Match-Up Game Insert
Ideal for newsletters
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RESIDENTS
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To report illegal dumping or toxic spills, call (877) WASTE18 
or visit sbcountystormwater.org/report

To dispose of hazardous waste, call 1 (800) OILYCAT

sbcountystormwater.org

WHEN PAINTING YOUR HOME, 
PROTECT YOUR FAMILY AND 
COMMUNITY.

PAINTS that are water-based are less  
toxic and should be used whenever possible.

BRUSHES with water-based paint should 
be washed in the sink. Those with oil-based 
paint should be cleaned with paint thinner.

SAFELY dispose of unwanted paint and paint thinner at a 
household hazardous waste collection center near you.

WE DID IT
OURSELVES
AND WE DID
IT RIGHT

For a list of acceptable materials, location information, 
and hours of operation, visit TooToxicToTrash.com.



Vehicle Cleaning and Maintenance
Discharge into storm drain, accidental or not, can lead to enforcement 
actions which can include fines.

Engine cleaning must be performed at a facility 
that has the equipment to properly process the 
contaminated wash water runoff.

SBCOUNTYSTORMWATER.ORG

6

1

3

5
4

2

Wash in a contained area that has been 
bermed up to contain the wash water.

1

If washing items contaminated by hazardous 
materials, ensure the wash water is collected 
and hauled off-site for proper disposal.

2

Locate the nearest storm drain and place a 
barrier in front to ensure nothing can enter or 
be discharged into it.

3

Use a tarp to catch drips and contain spills.4

If a spill occurs, use absorbent material like kitty 
litter or absorbent pads to soak up the spill, 
then place in a bucket and properly dispose of 
at a local household hazardous waste facility.

5

Motor Oil
Oil Filters 
Antifreeze
 

Batteries 
Gasoline 

Properly dispose of toxic materials at your 
local household hazardous waste facility.
 

6

Follow these best practices to prevent polluted water and other materials from flowing into the 
street, gutter, and storm drain. Residents should first check HOA rules to see if vehicle maintenance 
is allowed on site. 

Wash Water Disposal
Hazardous Waste Spill 
Clean-Up and Disposal

SAN BERNARDINO COUNTY STORMWATER PROGRAM

WHERE WATER
MEETS COMMUNITY sbcountystormwater.org

To report illegal dumping, call (877) WASTE18 
To report toxic spills, call (800) 33 TOXIC

To dispose of hazardous waste from a business, 

call San Bernardino County Fire at (909) 386-8401
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Step 1

Step 2 Step 3

sbcountystormwater.org

https://www.facebook.com/sbcountystormwater

WHY SHOULD I PICK UP?
BAG IT AND TRASH IT!

Steps and Tips

Dog waste can infect children and adults with 
disease-causing bacteria and parasites.

Your dog can get infected from the waste of 
other dogs.

Dog waste can affect the quality of our 
rivers and oceans and make the water 
unsafe for swimming, drinking, or fishing.

Keep a supply of bags
tied to your dog leash.

Step 1:

Bag the poop and tie
the bag.

Step 2:

Dispose of the tied bag 
properly by  throwing it  
into a trash can.

Step 3:

Scan code for a 
FREE CANISTER

freedoggiebags.com

SAN BERNARDINO COUNTY STORMWATER PROGRAM

WHERE WATER
MEETS COMMUNITY

#S
B

C
Fr

ee

Canister

@sbcountystormwater

NEED A

DOGGIE
CANISTER?
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Website
sbcountystormwater.org

Facebook
facebook.com/sbcountystormwater

Instagram
instagram.com/sbcountystormwater

Youtube
youtube.com/sbcountystormwater

Report Pollution Violations
sbcountystormwater.org/report

Email
info@sbcountystormwater.org











 

GET IN TOUCH WITH US ONLINE!

SAN BERNARDINO COUNTY STORMWATER PROGRAM

WHERE WATER
MEETS COMMUNITY

https://sbcountystormwater.org/
https://www.facebook.com/sbcountystormwater
https://www.instagram.com/sbcountystormwater/
https://www.youtube.com/user/sbcountystormwater
https://sbcountystormwater.org/report
mailto:info@sbcountystormwater.org


Pollution
Prevention

S T O R M W A T E R

San Bernardino County Flood Control
(909) 387-8112

County of San Bernardino
(909) 387-8109

City of Big Bear Lake
(909) 866-5831

City of Chino (909) 591-9850

City of Chino Hills (909) 364-2722

City of Colton (909) 370-6128

City of Fontana (909) 350-6772

City of Grand Terrace
(909) 824-6671 x 226

City of Highland (909) 864-8732 x 230

City of Loma Linda (909) 799-4405

City of Montclair (909) 625-9470

City of Ontario (909) 395-2025

City of Rancho Cucamonga
(909) 477-2740 x 4063

City of Redlands (909) 798-7655

City of Rialto (909) 421-4921

City of San Bernardino (909) 384-5154

City of Upland (909) 931-4370

City of Yucaipa (909) 797-2489 x 243

INDUSTRIAL AND COMMERCIAL FACILITIES

Pollution Prevention
S T O R M W A T E R

Important Phone Numbers
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Pollution Prevention
S T O R M W A T E R

To report illegal dumping or for more information on
stormwater pollution prevention, call:
1 (800) CLEANUP

or visit our websites at:
www.sbcounty.gov/stormwater

www.1800cleanup.org

Prohibited           Discharges
• Discontinue all non-stormwater discharges to the 

storm drain system. It is prohibited to discharge 
any chemicals, wastes or wastewater into the gutter,
street or storm drain.

Outdoor           Storage
• Install covers and secondary containment areas for

all hazardous materials and wastes stored outdoors
in accordance with County and/or City standards.

• Keep all temporary waste containers covered, except
when in direct use.

• Sweep outdoor areas instead of using a hose or 
pressure washer.

Outdoor           Processes
• Move all process operations including vehicle and 

equipment maintenance inside of the building or into
a covered and contained area.

• Wash equipment and vehicles in a contained and
covered wash bay which is closed-loop or connected to
a clarifier sized to city standards, then discharged to
a sanitary sewer or take them to a commercial car wash.

Spills            and            Clean            Ups
• Clean up spills immediately when they occur, using

dry clean up methods such as absorbent
materials and followed by proper disposal

of materials.
• Always have a spill kit available near
  chemical loading dock doors, vehicle
maintenance and fueling areas.

• Follow your Business Emergency Plan,
as filed with the County Fire

  Department at (909) 386-8401.

Industrial and
Commercial Facilities
• Report all prohibited discharges and non-

implementation of BMPs to your local Stormwater 
Coordinator either at (800) CLEANUP or as listed at
www.sbcounty.gov/stormwater.

• Report hazardous materials spills to (800) 33 TOXIC
and your local Fire Department Hazmat Team at 911.

Training
Train employees in spill response procedures and 
prohibited discharges to the storm drain system, as 
prescribed in your local Stormwater Ordinance and 
in applicable Best Management Practices available 
at www.cabmphandbooks.com and
www. sbcounty.gov/stormwater.

Permitting
Stormwater discharges associated with specific
categories of commercial and industrial facilities are
regulated by the State Water Resources Control Board
(SWRCB) through an Industrial Storm Water General
Permit. A copy of the General Permit and application
forms are available at:
www.waterboards.ca.gov/stormwtr/industrial.html

To reduce the amount of pollutants reaching our
storm drain system, which leads to the Santa Ana
River and Pacific Ocean, the San Bernardino
County Stormwater Program has developed Best
Management Practices (BMPs) for Industrial and
Commercial Facilities. City and County ordinances
require that businesses comply with these BMPs,
where applicable, to protect local water quality.
Local cities and the County are required to verify
implementation of these BMPs by performing
regular facility inspections.
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Pollution
LANDSCAPE MAINTENANCE
Prevention

S T O R M W A T E R



Stormwater Management
Practices for Commercial
Landscape Maintenance

Pollution Prevention
S T O R M W A T E R

Recycle Yard Waste
Recycle leaves, grass clippings and other yard waste. Do not blow, sweep,
rake or hose yard waste into the street. Try grasscycling - the natural recycling
of grass by leaving clippings on the lawn when mowing. Grass clippings will
quickly decompose, returning valuable nutrients to the soil. Further information
can be obtained at www.ciwmb.ca.gov/Organics.

Use Fertilizers, Herbicides and Pesticides Safely
Fertilizers, herbicides and pesticides are often carried into the storm drain
system by sprinkler runoff. Use of natural, non-toxic alternatives to the
traditional fertilizers, herbicides and pesticides is highly recommended. If you
must use chemical fertilizers, herbicides, or pesticides:

 Spot apply pesticides and herbicides, rather than blanketing entire areas.
 Avoid applying near curbs and driveways, and never apply before a rain.
 Apply fertilizers as needed, when plants can best use it, and when the

    potential for it being carried away by runoff is low.

Recycle Hazardous Waste
Pesticides, fertilizers, herbicides and motor oil contaminate landfills and should
be disposed of through a Hazardous Waste Facility, which accepts these types
of materials. For information on proper disposal call, (909) 386-8401.

Use Water Wisely
Conserve water and prevent runoff by controlling the amount of water and
direction of sprinklers. Sprinklers should be on long enough to allow water to
soak into the ground but not so long as to cause runoff. Periodically inspect,
fix leaks and realign sprinkler heads. Plant native vegetation to reduce the
need of water, fertilizers, herbicides, and pesticides.

Prevent Erosion
Erosion washes sediments, debris and toxic runoff into the storm drain system,
polluting waterways.

 Prevent erosion and sediment runoff by using ground cover, berms and
    vegetation down-slope to capture runoff.

 Avoid excavation or grading during wet weather.

Store Materials Safely
Keep landscaping materials and debris away from the street, gutter and storm
drains. On-site stockpiles of materials must be covered with plastic sheeting
to protect from rain, wind and runoff.

To report illegal dumping or for more information on
stormwater pollution prevention, call:

1 (800) CLEANUP
or visit our websites:

www.co.san-bernardino.ca.us/flood/npdes
www.1800cleanup.org

Yard waste, sediments, and toxic lawn/garden chemicals used in
commercial landscape maintenance often make their way into the
San Bernardino County storm drain system and do not get treated
before reaching the Santa Ana River. This pollutes our drinking water
and contaminates local waterways, making them unsafe for people
and wildlife. Following these best management practices will prevent
pollution, comply with regulations and protect public health.
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Pollution
CARPET CLEANING ACTIVITIES
Prevention

S T O R M W A T E R



These guidelines apply even if the cleaning products are labeled “nontoxic”
or “biodegradable”. Although these products may be less harmful to the
environment, they can still have harmful effects if they enter the storm
drain untreated.

Dispose of Wastewater Properly
Wastewater from cleaning equipment must be discharged into a sink,
toilet, or other drain connected to the sanitary sewer system within
sanitary sewer discharge limits, hauled off and disposed of properly, or
may be discharged to a pervious area, for example, a lawn area, as long
as it does not overflow into the street, gutter, parking lot or storm drain.
Wastewater should never be discharged into a street, gutter, parking lot
or storm drain.

Filter Wastewater
Carpet cleaning wastewater should be filtered before discharging it to
the sanitary sewer since fibers and other debris in the wastewater can
clog pipes. The filtered material can be disposed of in the garbage,
provided that the waste is not contaminated with hazardous pollutants.

Stormwater Management
Practices for Carpet
Cleaning Activities

Pollution Prevention
S T O R M W A T E R

To report illegal dumping or for more information on
stormwater pollution prevention, call:

1 (800) CLEANUP
or visit our websites:

www.co.san-bernardino.ca.us/flood/npdes
www.1800cleanup.org

Toxic chemicals and discharged waste water from carpet, drapery,
furniture and window cleaning often make their way into the
San Bernardino County storm drain system and do not get treated before
reaching the Santa Ana River. This pollutes our drinking water and
contaminates local waterways, making them unsafe for people and
wildlife. Following these best management practices will prevent pollution,
comply with regulations and protect public health.
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SAN BERNARDINO COUNTY STORMWATER PROGRAM

WHERE WATER
MEETS COMMUNITY

To report illegal dumping or toxic spills, call (877) WASTE18 
or visit sbcountystormwater.org/report

To dispose of hazardous waste, call 1 (800) OILYCAT

sbcountystormwater.org

THE WRONG WAY
LA FORMA INCORRECTA

THE RIGHT WAY
LA FORMA CORRECTA

Do not pour cooking residue 

directly into the drain.

No vierta residuos de cocinar 

directamente en el  desague.

Wipe pots, pans, and cooking 

areas prior to washing.

Limpie con una toallita las 
ollas, cazuelas, y areas de 
trabajo antes de lavarlos.

Do not dispose of food waste 

into the garbage disposal.

No ponga desperdicios de 
comida en el triturador de 
comida.

Dispose of food waste into 

organics container.

Deseche los restos de 
comida en su contenedor de 
orgánicos.

Do not pour waste oil directly 

into the drain.

No ponga desperdicio de 
aceite directamente en el 
desague.

Collect waste oil and store it 

for recycling.

Junte el desperdicio de 
aceite y guardelo para que 
sea reciclado.

Do not wash floor mats 
where water will run off 

directly into the storm drain.

No lave tapetes de piso en 
un lugar donde el agua corra 
hacia el desague.

Clean mats inside over a 

utility sink.

Limpie los tapetes de 
piso detro de un lavabo o 
fregador.

MANAGING

FATS, OIL AND GREASE
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