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I. INTRODUCTION 
 

The municipal storm water National Pollutant Discharge Elimination System (NPDES) permit 
(Los Angeles County Permit) issued to the City of Santa Fe Springs (Permittee) by the Los 
Angeles Regional Water Quality Control Board (Regional Board) in 2012, requires the 
development and implementation of a program addressing storm water pollution issues in 
development planning for private projects. 
 
The requirement to implement a program for development planning is based on, federal and 
state statutes including Section 402 (p) of the Clean Water Act, Section 6217 of Coastal Zone 
Act Reauthorization Amendments of 1990 (“CZARA”) and the California Water Code.  The 
Clean Water Act Amendments of 1987 established a framework of regulating storm water 
discharges from municipal, industrial, and construction activities under the NPDES program. 
 
The permittee will approve the project plan as part of the development plan approval process 
and prior to issuing building and grading permits for the projects covered by the SUSMP 
requirements. 

  
 In accordance with NPDES requirements, a "Water Quality Management Plan" or “Standard 

Urban Storm Water Mitigation Plan” shall be prepared by a Civil or Environmental Engineer.  
“Best Management Practices” shall be identified and incorporated into the design. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Page 4 

II. PROJECT DESCRIPTION  
 

The project site is an 8.73-acre industrial development located on Lakeland Road in the City of 
Santa Fe Springs, California. The site is currently developed with four commercial/industrial 
buildings with footprints ranging from 4,000 to 50,000 ft 2. The buildings are single-story 
structures of concrete tilt-up and metal frame construction, which are assumed to be supported on 
conventional shallow foundations with concrete slab-on-grade floors. Several parallel steel beams 
transect the site east-to-west which are utilized to transport manufactured metal beams. The 
buildings are surrounded by asphaltic concrete pavements, with sparse regions of Portland Cement 
concrete (PCC). The pavements throughout the site are in poor condition, with extensive cracking 
throughout. The ground surface cover of the northwestern parking lot consists of open graded 
gravel.  
 
The proposed improvements include the construction of one warehouse building. The building will 
be 184,680 ft2 in size and will be in the east-central area of the subject site, Dock-high doors will 
be constructed along a portion of the west building wall, The building will be surrounded by 
asphaltic concrete pavements in the parking and drive areas, Portland cement concrete pavements 
in the truck court areas, and limited areas of concrete flatwork and landscape planters throughout.  
 
Currently, the site surface drains in a southwesterly direction. The westerly portion of the site flows 
westerly into an existing parkway drain thru the curb along Norwalk Boulevard. Similar, the 
westerly portion drains westerly and southerly and into an existing parkway drain thru the curb 
along Norwalk Boulevard. 
 
The proposed improvements to the site will generally maintain similar drainage patterns to the 
existing ones. At project completion, the site will include an on-site storm drain system with 
multiple inlets located on the easterly and southerly side of the site, ultimately discharging into the 
parkway drain by the sump pump.  Drainage area A-1 will be conveyed to one modular wetland 
system in the southwesterly corner of the site. Drainage area A-2 will be conveyed to one modular 
wetland system along the westerly side of the site. Drainage area A-4 will be conveyed to one 
modular wetland system along the westerly side of the site. Drainage area A-3 will be conveyed to 
three biofiltration trenches along the easterly side of the site.  

 
Potential pollutants generated from this project include metals, oil and grease (gasoline), suspended 
solids (sediments), pathogens, nutrients, trash and debris.  Sources of metals (total cadmium, total 
chromium, total copper, total lead and total zinc) in the stormwater may include vehicle paints, 
metal rooftops, preservatives and motor oil. Oil and grease are usually associated with leaking 
vehicles in driveways.  There will be no fueling areas located on site.  The major source of 
sediments is bare or poorly vegetated ground. In addition, wind and water have the potential to 
introduce sediments in stormwater runoff.  Sources of pathogens include wild bird and animal 
waste, garbage, and leaky sanitary systems.  Nutrients (total phosphorus) are generally associated 
with poor landscaping practices, leaks from sanitary systems, and animal wastes.  The major 
source for trash and debris in stormwater is poorly managed trash containers.   
 
To reduce pollutants from the urban runoff, various BMPs are proposed for the project.  As a first 
line of defense, Source Control BMPs will be employed, which include: street sweeping, litter 
control, and catch basin inspection.  To remove pollutants from the stormwater runoff, Treatment 
Control BMPs are implemented, which are the proposed Contech inserts and pretreatment units 
that filter the runoff prior to discharging into biorention systems.  
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III. SITE DESCRIPTION 
 
The street is bounded to the north by Lakeland Road, to the west by Norwalk Boulevard and an 
existing aerospace manufacturing facility, to the south by a parking lot and a commercial/industrial 
building, and to the east by Getty Drive.  The general location of the site is illustrated on the 
Vicinity Map included in Section VI. 
 
The site is not within or adjacent to a Significant Ecological Area (SEA).  The bioretention systems 
have been places away from Building and existing or proposed Utility lines. 
 
See the table provided on the site plan for a breakdown or area that shows pervious and impervious 
features (roof, sidewalk, pavement, and landscape). 
 
The site drains to a concrete lined channel and is not within a channel susceptible to hydro 
modification. 
 
The project site is within Region 4 of the Regional Water Quality Control Board (RWQCB) 
jurisdiction and within the San Gabriel River Watershed.  Street runoff from the project flows 
easterly from the site and ultimately discharges into the San Gabriel River Reach 2, which flows 
south and empties into the San Pedro Bay in Seal Beach.   
 
The 2010 Integrated Report 303(d) list identifies the following pollutants of concern in the 
receiving waters: 
 
San Gabriel River Reach 2:   
 303(d) List Pollutants of Concern: Cyanide, Lead 

TMDL List: Aluminum, Chloride, Coliform Bacteria, Copper, Cyanide, Iron, Lead, 
Nitrogen Nitrite, Total Dissolved Solids, Zinc 

 
 To the best of our knowledge, there are no pre-existing water quality problems. 
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IV.    SUSMP REQUIREMENTS AND PROVISIONS 
 

1. Peak Storm Water Runoff Discharge Rates 
 
The project is required to attenuate peak flows to the levels allowable by the public storm 
drain plan.   

 
2. Conserve Natural Areas 

 
There is no significant vegetation to save.    

 
3. Minimize Stormwater Pollutants of Concern 
 

The project is designed to minimize, to the maximum extent practicable, the introduction of 
pollutants of concern (POCs) that may result in significant impacts, generated from site 
runoff.  The BMPs described in Section IV are selected to minimize POCs.  Particularly, 
Treatment Control BMPs are employed to effectively remove POCs from the project’s 
stormwater runoff.  Site runoff will drain through Contech units and into underground sub-
surface infiltration systems.  This stormwater “treatment train” approach is an effective 
way to target a wider variety of pollutants while utilizing existing facilities.  

 
4. Protect Slopes and Channels 
 

There are no significant slopes within the project. 
 
5. Provide Storm Drain System Stenciling and Signage 
 

All catch basins within the project site will be stenciled as per City Standards to prohibit 
dumping of improper materials.  Legibility of stencils will be maintained.  A stencil detail 
is included in Section VI for reference.  Refer to Site Plan in Section VIII for locations of 
catch basins with stenciling.   

 
6.  Properly Design Outdoor Material Storage Areas 

 
There will be no outdoor material storage areas.   

 
7. Properly Design Trash Storage Areas 
 

There are no trash enclosures on the project site. 
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8. Provide Proof of Ongoing BMP Maintenance 
 
The owner is responsible for maintenance of on-site BMPs in accordance with Section VII. 
 A blank BMP Maintenance Form is provided on page 11.  This form will be used to record 
implementation, maintenance, and inspection of BMPs.  Records will be kept for at least 
five (5) years and must be made available for inspection upon request at any time.   
 

9. Design Standards For Structural or Treatment Control BMPs 
 

On-site BMPs are designed and sized to treat the BMP design flow.  See Section V for 
BMP Flow-Based Calculations.  See Attachment D for BMP Details and Specifications.   
 

10. Non-residential Developments (Commercial or Industrial) must comply with NPDES and/or 
LID as follows: 
 

Redevelopment projects, which are developments that result in creation or addition or 
replacement of either: (1) 5,000 square feet or more of impervious surface on a site that 
was previously developed; or (2) 10,000 square feet or more of impervious surface area on 
a site that was previously developed as a single family home. 
 

o Where 50 percent or more of the impervious surface of a previously developed site 
is proposed to be altered and the previous development project was not subject to 
post-construction stormwater quality control measures, the entire development site 
(e.g. both the existing development and the proposed alteration) must meet the 
requirements of the LID Standards Manual. 

o Where less than 50 percent of the impervious surface of a previously developed site 
is proposed to be altered and the previous development project was not subject to 
post-construction stormwater quality control measures, only the proposed alteration 
must meet the requirements of the LID Standards Manual. 

o Redevelopment does not include routine maintenance activities that are conducted 
to maintain original line and grade, hydraulic capacity, original purpose of facility 
or emergency redevelopment activity required to protect public health and safety. 
Impervious surface replacement, such as the reconstruction of parking lots and 
roadways, which does not disturb additional area and maintains the original grade 
and alignment, is considered routine maintenance activity. Redevelopment does not 
include repaving of existing roads to maintain original line and grade.  

 
Requirements: 

A. The 85th percentile, 24-hour rain event is equal to 0.85, which is greater than 0.75 
B. Treatment Control systems will be used. 
C. The site’s demand for green roofs and harvest and reuse is not potentially feasible 

due to the arid climate and high demand. 
 
 
 
 
 
 

11.  Catch Basin Inspection  
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DUKE REALTY will be responsible for having all inlets inspected, at a minimum of 
once per year and cleaned if necessary.   

 
12.  Street Sweeping 

 
DUKE REALTY will be responsible for having the driveways and parking areas swept 
immediately prior to October 1st of each year. 

 
13.  Water Conservation 

 
Irrigation of landscaped areas is only allowed on Monday, Thursday, and Saturday and between the 
hours of 4:00 pm and 9:00 am.  Over-watering of landscaped areas will be minimized.  Hosing down 
of driveways, sidewalks, parking areas, patios and other paved areas are prohibited. 
 
Source Control BMPs 

 
Education for Property Owners, Tenants and Occupants 
Owner will provide information contained within this report to educate its employees of general good 
housekeeping practices that contribute to the protection of storm water quality.  See all attachments. 

 
Common Area Landscape Management 
Owner will be responsible for ongoing landscape maintenance of the Project consistent with the County 
Management Guidelines for Use of Fertilizers and Pesticides (see Attachment B) and County Ordinance 
No. 0-97-3987, Water Management and Urban Runoff. 

  
BMP Maintenance 
Owner will be responsible for implementation of each non-structural BMP and scheduled cleaning of all 
structural BMP facilities.  See Table 1. 

 
Common Area Litter Control 
Owner will implement trash management and litter control procedures aimed at reducing off-site migration 
of trash and pollution of drainage water. Owner may contract with landscape maintenance firms to provide 
this service during regularly scheduled maintenance, which should consist of litter patrol and emptying of 
trash receptacles. 

  
Employee Training 
Owner will train its employees in the methods of storm water protection and public information.  This will 
include the use of the materials contained within this WQMP. 

 
Common Area Catch Basin Inspection 
Owner will be responsible for having the catch basins inspected and cleaned after major rain events and 
immediately prior to October 1st of each year. 

 
Private Street Sweeping 
Owner will be responsible for having the driveways and parking areas swept immediately prior to October 
1st of each year and on a regular basis (monthly at minimum). 
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Provide Storm Drain System Stenciling and Signage 
Storm drain stencils are highly visible source control messages, typically placed directly adjacent 
to storm drain inlets.  The stencils contain a brief statement that prohibits the dumping of improper 
materials into the storm drain system.  Graphical icons, either illustrating anti-dumping symbols or 
images of receiving water fauna, are effective supplements to the anti-dumping message.  Stencils 
and signs alert the public to the destination of pollutants discharged into storm water.  The 
following requirements shall be included in the project design and shown on the project plans: 
 
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-DRAINS TO 
OCEAN”) 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. 
 
Design and Construct Trash and Waste Storage Areas to Reduce Pollution Introduction 
The trash enclosure is designed to have drainage diverted around the area, not through the area.  
The trash bins will have rain tight lids installed.  
 
Use Efficient Irrigation Systems and Landscape Design 
The irrigation system will comply with the City and County requirements with respect to water 
conservation and programmable timers.  The landscape areas will comply with the City approved 
landscape plans and maintenance will comply with the County Management Guidelines on 
Fertilizers and Pesticides. 
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V. VOLUME AND FLOW RATE CALCULATIONS 
 

BMP flow quantities are shown below.  Calculations were performed using the LADPW 
HydroCalc (0.2.0-beta) program.  The 85th percentile, 24-hour event produces a 0.85-inch storm 
event, which is greater than the 0.75-inch storm and will be used as required by the LA County 
LID Manual.   
 

 
 
 
RESULTS:  

 

SUBAREA AREA (AC)
QPM85TH 

(cfs) 

 
QPM85TH  

Provided

 
BMP 

 Provided 

A-1 1.736 0.36 0.462 MWS-L-8-16-C 

A-2 2.766 0.6032 0.693 MWS-L-8-24-V 

A-4 0.877 0.1983 0.231 MWS-L-8-8-V 

 
 

SUBAREA AREA (AC)
VPM85TH 

(cf) 

 
VPM85TH x 1.5

(cf) 

Surface 
Area 

Required 

Surface 
Area 

Provided 

A-3 2.833 6,328 9,492 9,492 9,600 

 
 
 
 
 
 
 

 
NOTE:   Refer to Site Plan in Section VIII for BMP locations and catchment areas. 
 
. 

 
 

I I I I I 
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VI. BEST MANAGEMENT PRACTICES (BMPs) 

 
Best Management Practices (BMPs) are intended to provide measures which minimize or 
eliminate the introduction of pollutants into the storm water system.  Structural BMPs which are 
economical, practicable small scale measures to minimize pollutant runoff are to be constructed on 
new developments as appropriate.  Non-structural BMPs include education, cleanup and facility 
maintenance to prevent pollutants from entering the storm water system.  
  

 SELECTED BMPs 
 
 The following BMPs have been selected and included as applicable to this site.  They shall be 

implemented in an on going basis throughout the life of the project.   
 

 Contech MWS Units - Proprietary Treatment Controls 

 Biofiltration Trench 

 Standard Catch Basin Stencil    

 Storm Drain Signage (SD-13) 

 Building & Grounds Maintenance (SC-41) 

 
  
 

Details, Specifications and Fact Sheets are included in the following pages to offer guidelines and 
recommendations for installing, implementing and maintaining the BMPs listed above.    
  



Storm Drain Signage 

Description 

SD-13 
Design Objectives 

Maximize Infiltration 

Provide Retention 

Slow Runoff 

Minimize lmpewious Land 
Coverage 

✓ Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

Waste materials dumped into storm drain inlets can have severe impacts on receiving and 
ground waters. Posting notices regarding discharge prohibitions at storm drain inlets can 
prevent waste dumping. Storm drain signs and stencils are highly visible source controls that 
are typically placed directly adjacent to storm drain inlets. 

Approach 
The stencil or affixed sign contains a brief statement that prohibits dumping of improper 
materials into the urban runoff conveyance system. Storm drain messages have become a 
popular method of alerting the public about the effects of and the prohibitions against waste 
disposal. 

Suitable Applications 
Stencils and signs alert the public to the destination of pollutants discharged to the storm drain. 
Signs are appropriate in residential, commercial, and industrial areas, as well as any other area 
where contributions or dumping to storm drains is likely. 

Design Considerations 
Storm drain message markers or placards are recommended at all storm drain inlets within the 
boundary of a development project. The marker should be placed in clear sight facing toward 
anyone approaching the inlet from either side. All storm drain inlet locations should be 
identified on the development site map. 

Designing New Installations 
The following methods should be considered for inclusion in the project design and show on 
project plans: 

■ Provide stenciling or labeling of all storm drain inlets and catch 
basins, constructed or modified, within the project area with 
prohibitive language. Examples include "NO DUMPING-

January 2003 california Stormwater BMP Handbook 
New Development and Redevelopment 

www.cabmphandbooks.com 
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SD-13 Storm Drain Signage 

DRAINS TO OCEAN" and/or other graphical icons to discourage illegal dumping. 

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

Note - Some local agencies have approved specific signage and/or storm drain message placards 
for use. Consult local agency stormwater staff to determine specific requirements for placard 
types and methods of application. 

Redeveloping Existing Installations 
Various jurisdictional storm water management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces. If the project meets the definition of "redevelopment", then the 
requirements stated under" designing new insta11ations" above should be included in a11 project 
design plans. 

Additional Information 
Maintenance Considerations 
■ Legibility of markers and signs should be maintained. If required by the agency with 

jurisdiction over the project, the owner/operator or homeowner's association should enter 
into a maintenance agreement with the agency or record a deed restriction upon the 
property title to maintain the legibility of placards or signs. 

Placement 
■ Signage on top of curbs tends to weather and fade. 

■ Signage on face of curbs tends to be worn by contact with vehicle tires and sweeper brooms. 

Supplemental Information 
Examples 
■ Most MS4 programs have storm drain signage programs. Some MS4 programs will provide 

stencils, or arrange for volunteers to stencil storm drains as part of their outreach program. 

Other Resources 
A Manual for the Standard Urban Stormwater Mitigation Plan (SUSMP), Los Angeles County 
Department of Public Works, May 2002. 

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Port of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2003. 

Ventura Cow1tywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 

2 of 2 California Stormwater BMP Handbook 
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Building & Grounds Maintenance SC-41 

-

Description 

Sto1mwater runoff from building and grounds maintenance 
activities can be contaminated with toxic hydrocarbons in 
solvents, fertilizers and pesticides, suspended solids, heavy 
metals, abnormal pH, and oils and greases. Utilizing the 
protocols in this fact sheet will prevent or reduce the discharge of 
pollutants to stormwater from building and grounds 
maintenance activities by washing and cleaning up with as little 
water as possible, following good landscape management 
practices, preventing and cleaning up spills immediately, keeping 
debris from entering the storm drains, and maintaining the 
stormwater collection system. 

Approach 
Reduce potential for pollutant discharge through source control 
pollution prevention and BMP implementation. Successful 
implementation depends on effective training of employees on 
applicable BMPs and general pollution prevention strategies and 
objectives. 

Pollution hevention 
■ Switch to non-toxic chemicals for maintenance when 

possible. 

■ Choose cleaning agents that can be recycled. 

■ Encourage proper lawn management and landscaping, 
including use of native vegetation. 

January 2003 California Stormwater BMP Handbook 

Industrial and Commercial 
www.cabmphandbooks.com 

Objectives 

■ Cover 

■ Contain 

■ Educate 

■ Reduce/Minimize 

■ Product Substitution 

Targeted Constituents 

Sediment 

Nutrients 

Trash 

Metals 

Bacteria 

Oil and Grease 

Organics 

✓ 

✓ 

✓ 

✓ 

SOA 
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SC-41 Building & Grounds Maintenance 

■ Encourage use of Integrated Pest Management techniques for pest control. 

■ Encourage proper onsite recycling of yard trimmings. 

■ Recycle residual paints, solvents, lumber, and other material as much as possible. 

Suggested Protocols 
Pressure Washing of Buildings, Rooftops, and Other Large Objects 
■ In situations where soaps or detergents are used and the surrounding area is paved, pressure 

washers must use a water collection device that enables collection of wash water and 
associated solids. A sump pump, wet vacuum or similarly effective device must be used to 
collect the runoff and loose materials. The collected runoff and solids must be disposed of 
properly. 

■ If soaps or detergents are not used, and the surrounding area is paved, wash runoff does not 
have to be collected but must be screened. Pressure washers must use filter fabric or some 
other type of screen on the ground and/or in the catch basin to trap the particles in wash 
water runoff. 

■ If you are pressure washing on a grassed area (with or without soap), runoff must be 
dispersed as sheet flow as much as possible, rather than as a concentrated stream. The wash 
runoff must remain on the grass and not drain to pavement. 

Landscaping Activities 
■ Dispose of grass clippings, leaves, sticks, or other collected vegetation as garbage, or by 

composting. Do not dispose of collected vegetation into waterways or storm drainage 
systems. 

■ Use mulch or other erosion control measures on exposed soils. 

Building Repair, Remodeling, and Construction 
■ Do not dump any toxic substance or liquid waste on the pavement, the ground, or toward a 

storm drain. 

■ Use ground or drop cloths underneath outdoor painting, scraping, and sandblasting work, 
and properly dispose of collected material daily. 

■ Use a ground cloth or oversized tub for activities such as paint mixing and tool cleaning. 

■ Clean paintbrushes and tools covered with water-based paints in sinks connected to sanitary 
sewers or in portable containers that can be dumped into a sanitary sewer drain. Brushes 
and tools covered with non-water-based paints, finishes, or other materials must be cleaned 
in a manner that enables collection of used solvents (e.g., paint thinner, turpentine, etc.) for 
recycling or proper disposal. 

■ Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust, 
grit, wash water, or other pollutants may escape the work area and enter a catch basin. This 
is particularly necessary on rainy days. The containment device(s) must be in place at the 
beginning of the work day, and accumulated dirty runoff and solids must be collected and 
disposed of before removing the containment device(s) at the. end of the work day. 

2 of 5 California Stormwater BMP Handbook 
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Building & Grounds Maintenance SC-41 

■ If you need to de-water an excavation site, you may need to filter the water before 
discharging to a catch basin or off-site. If directed off-site, you should direct the water 
through hay bales and filter fabric or use other sediment filters or traps. 

■ Store toxic material under cover during precipitation events and when not in use. A cover 
would include tarps or other temporary cover material. 

Mowing, Trimming, and Planting 
■ Dispose of leaves, sticks, or other collected vegetation as garbage, by composting or at a 

permitted landfill. Do not dispose of collected vegetation into waterways or storm drainage 
systems. 

■ Use mulch or other erosion control measures when soils are exposed. 

■ Place temporarily stockpiled material away from watercourses and drain inlets, and berm or 
cover stockpiles to prevent material re1eases to the storm drain system. 

■ Consider an alternative approach when bailing out muddy water: do not put it in the storm 
drain; pour over landscaped areas. 

■ Use hand weeding where practical. 

Fertilizer and Pesticide Management 
■ Follow all federal, state, and local laws and regulations governing the use, storage, and 

disposal of fertilizers and pesticides and training of applicators and pest control advisors. 

■ Use less toxic pesticides that will do the job when applicable. Avoid use of copper-based 
pesticides if possible. 

■ Do not use pesticides if rain is expected. 

■ Do not mix or prepare pesticides for application near storm drains. 

■ Use the minimum amount needed for the job. 

■ Calibrate fertilizer distributors to avoid excessive application. 

■ Employ techniques to minimize off-target application (e.g., spray drift) of pesticides, 
including consideration of alternative application techniques. 

■ Apply pesticides only when wind speeds are low. 

■ Fertilizers should be worked into the soil rather than dumped or broadcast onto the surface. 

■ Irrigate slowly to prevent runoff and then only as much as is needed. 

■ Clean pavement and sidewalk if fertilizer is spilled on these surfaces before applying 
irrigation water. 

■ Dispose of empty pesticide containers according to the instructions on the container label. 

January 2003 Ca lifornia Stormwater BMP Handbook 
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SC-41 Building & Grounds Maintenance 

■ Use up the pesticides. Rinse containers, and use rinse water as product. Dispose of unused. 
pesticide as hazardous waste. 

■ Implement storage requirements for pesticide products with guidance from the local fire 
department and County Agricultural Commissioner. Provide secondary containment for 
pesticides. 

Inspection 
■ Inspect irrigation system periodically to ensure that the right amount of water is being 

applied and that excessive runoff is not occurring. Minimize excess watering and repair 
leaks in the irrigation system as soon as they are observed. 

Training 
■ Educate and train employees on pesticide use and in pesticide application techniques to 

prevent pollution. 

■ Train employees and contractors in proper techniques for spill containment and cleanup. 

■ Be sure the frequency of training takes into account the complexity of the operations and the 
nature of the staff. 

Spill Response and Prevention 
■ Keep your Spill Prevention Control and Countermeasure (SPCC) Plan up-to-date. 

■ Place a stockpile of spill cleanup materials, such as brooms, dustpans, and vacuum sweepers 
(if desired) near the storage area where it will be readily accessible. 

■ Have employees trained in spill containment and cleanup present during the 
loading/unloading of dangerous wastes, liquid chemicals, or other materials. 

■ Familiarize employees with the Spill Prevention Control and Countermeasure Plan. 

■ Clean up spills immediately. 

Other Considerations 
Alternative pest/weed controls may not be available, suitable, or effective in many cases. 

Requirements 
Costs 
■ Cost will vary depending on the type and size of facility. 

■ Overall costs should be low in comparison to other BMPs. 

Maintenance 
Sweep paved areas regularly to collect loose particles. Wipe up spills with rags and other 
absorbent material immediately, do not hose down the area to a storm drain. 
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Building & Grounds Maintenance SC-41 

Supplemental Information 

Further Detail of the BMP 
Fire Sprinkler Line Flushing 
Building fire sprinkler line flushing may be a source of non-stormwater runoff pollution. The 
water entering the system is usually potable water, though in some areas it may be non-potable 
reclaimed wastewater. There are subsequent factors that may drastically reduce the quality of 
the water in such systems. Black iron pipe is usually used since it is cheaper than potable 
piping, but it is subject to rusting and results in lower quality water. Initially, the black iron pipe 
has an oil coating to protect it from rusting between manufacture and installation; this will 
contaminate the water from the first flush but not from subsequent flushes. Nitrates, poly
phosphates and other corrosion inhibitors, as well as fire suppressants and antifreeze may be 
added to the sprinkler water system. Water generally remains in the sprinkler system a long 
time (typically a year) and between flushes may accumulate iron, manganese, lead, copper, 
nickel, and zinc. The water generally becomes anoxic and contains living and dead bacteria and 
breakdown products from chlorination. This may result in a significant BOD problem and the 
water often smells. Consequently dispose fire sprinkler line flush water into the sanitary sewer. 
Do not allow discharge to storm drain or infiltration due to potential high levels of pollutants in 
fire sprinkler line water. 

References and Resources 
California's Nonpoint Source Program Plan http://www.swrcb.ca.gov/nps/index.html 

Clark County Storm Water Pollution Control Manual 
http://www.co.clark.wa.us/pubworks/bmpman.pdf 

King County Storm Water Pollution Control Manual htlJ)://dnr.metrokc.gov/wlr/dss/spcm.htm 

Mobile Cleaners Pilot Program: Final Report. 1997. Bay Area Stormwater Management 
Agencies Association (BASMAA). http: //www.basmaa.org/ 

Pollution from Smface Cleaning Folder. 1996. Bay Area Stormwater Management Agencies 
Association (BASMAA). htlJ)://www.basmaa.org/ 

Santa Clara Valley Urban Runoff Pollution Prevention Program http://www.scvurppp.org 

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 

January 2003 California Stormwater BMP Handbook 
Industrial and Commercial 

www.cabmphandbooks.com 

5 of 5 
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VII. OPERATION AND MAINTENANCE GUIDELINES 
 

Designated Responsible Party: 

DUKE REALTY or its successors will be responsible for ongoing maintenance of the BMPs listed below. 

  

Biofiltration Facility:   

Periodic and inspection, repair damaged areas as needed, mowing, and plants to be tolerant of summer 

drought.  See Planting/Storage Media above for clogging replacement and recommendations.  

Inspect/replace overflow device and underdrain when potential failure signs surface. 

 

Contech Catch Basin Filter Insert: 

Catch basin inserts should be inspected at regular intervals and maintained when necessary to ensure 

optimum performance. Remove and clean grates, remove litter and debris, and repair as needed. 

 

Employees Training Program:   

Maintenance Guidelines are included in the Attachments (Section IX) and will be provided to BMP 

maintenance personnel at the time of hiring. 

 

Recordkeeping 

Inspection and Maintenance logs are provided in the following pages.  A blank BMP Maintenance Form 

is provided following the Inspection and Maintenance logs for recording implementation, maintenance, 

and inspection of additional BMPs.  Records will be kept for at least five (5) years and must be made 

available for inspection upon request at any time.   

 

Transfer of Responsibility 

By signing the Maintenance Covenant for SUSMP Requirements (hereinafter referred to as “covenant”), 

DUKE REALTY, agrees that the maintenance responsibilities outlined in the Operation and Maintenance 

Guidelines will be transferred to future property owners.  At the time of transfer, the new property owner 

will sign the covenant and provide a copy of the recorded covenant to DUKE REALTY Department of 

Public Works. 

 

   

 

 

 

 



 
 
 
 
 
 

Operations and Maintenance (O&M) Plan 

 

Water Quality Management Plan 
for 

Lakeland Industrial 

12300 Lakeland Drive 

Santa Fe Springs, CA 90670 

 
 
 
 
 



Operations and Maintenance Plan  
 

 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and Inspection 
Frequency and Schedule 

Person or Entity with Operation & 
Maintenance Responsibility 

Non-Structural Source Control BMPs 

Y Education for Property Owners, Tenants and Occupants 

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 Permittees’ education program. Different 
materials for residential, office commercial, retail commercial, 
vehicle-related commercial and industrial uses will be 
developed.  

Provide education information to new owners, 
Tenants and occupants as needed 

DUKE REALTY 

N Activity Restrictions 

 

  

Y Common Area Landscape Management 

Identify on-going landscape maintenance requirements that 
are consistent with those in the County Water Conservation 
Resolution (or city equivalent) that include fertilizer and/or 
pesticide usage consistent with Management Guidelines for 
Use of Fertilizers. Statements regarding the specific 
applicable guidelines must be included.  

Manage landscaping in accordance with County of 
Orange Water Conservation Ordinance No. 3802 
and with Management Guidelines for Use of 
Fertilizers and Pesticides 

Construction Superintendent during 
construction; DUKE REALTY during 
post-construction.  

Y BMP Maintenance 

The Project WQMP shall identify responsibility for 
implementation of each non-structural BMP and scheduled 
cleaning and/or maintenance of all structural BMP facilities. 

See.  BMP table. DUKE REALTY 

N Title 22 CCR Compliance  

 

  

N Local Water Quality Permit Compliance  

 

  



Operations and Maintenance Plan   
 
 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and Inspection 
Frequency and Schedule 

Person or Entity with Operation & 
Maintenance Responsibility 

N Spill Contingency Plan 

 

  

N Underground Storage Tank Compliance 

 

  

N Hazardous Materials Disclosure Compliance 

 

  

N Uniform Fire Code Implementation 

 

  

Y Common Area Litter Control 

For industrial/commercial developments, the owner should be 
required to implement trash management and litter control 
procedures in the common areas aimed at reducing pollution 
of drainage water. The owner may contract with their 
landscape maintenance firms to provide this service during 
regularly scheduled maintenance, which should consist of 
litter patrol, emptying of trash receptacles in common areas, 
and noting trash disposal violations by tenants or businesses 
and reporting the violations to the owner for investigation. 

Litter Maintenance.  Daily. Construction Superintendent during 
construction; DUKE REALTY during 
post-construction. 

Y Employee Training 

Education program (see N1) as it would apply to future 
employees of individual businesses. Developer either 
prepares manuals for initial purchasers of business site or for 
development that is constructed for an unspecified use 
makes commitment of future business owner to prepare. An 
example would be training on the proper storage and use of 
fertilizers and pesticides, or training on the implementation of 
hazardous spill contingency plans. 

Include the education materials contained in the 
approved Water Quality Management Plan.  
Monthly for construction maintenance personnel 
and employees. 

DUKE REALTY 

N Housekeeping of Loading Docks 

 

  



Operations and Maintenance Plan   
 
 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and Inspection 
Frequency and Schedule 

Person or Entity with Operation & 
Maintenance Responsibility 

Y Common Area Catch Basin Inspection 

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, open drainage channels and lift 
stations. Records should be kept to document the annual 
maintenance. 

Catch Basins will be inspected and cleaned after 
major rain events and immediately prior to the start 
of the rainy season on October 1st. 

DUKE REALTY 

Y Street Sweeping Private Streets and Parking Lots 

Streets and parking lots are required to be swept prior to the 
storm season, in late summer or early fall, prior to the start of 
the rainy season or equivalent as required by the governing 
jurisdiction. 

 

 

Parking lot will be swept monthly at a minimum and 
immediately prior to the start of the rainy season on 
October 1st. 

DUKE REALTY 

  

 

 

 

 

 

 

 

 

 

 

  



Operations and Maintenance Plan   
 
 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and Inspection 
Frequency and Schedule 

Person or Entity with Operation & 
Maintenance Responsibility 

Structural Source Control BMPs 

Y Provide Storm Drain System Stenciling and Signage 

Storm drain stencils are highly visible source control 
messages, typically placed directly adjacent to storm drain 
inlets. The stencils contain a brief statement that prohibits the 
dumping of improper materials into the municipal storm drain 
system. Graphical icons, either illustrating anti-dumping 
symbols or images of receiving water fauna, are effective 
supplements to the anti-dumping message. Stencils and 
signs alert the public to the destination of pollutants 
discharged into stormwater. The following requirements 
should be included in the project design and shown on the 
project plans: 

 

1. 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 – DRAINS TO OCEAN”) and/or graphical 
icons to discourage illegal dumping. 

2. 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. 

3. Maintain legibility of stencils and signs. 

 

Repaint as necessary but at minimum once every 
five years. Annually 

DUKE REALTY 

N Design Outdoor Hazardous Material Storage Areas to 
Reduce Pollutant Introduction 

 

  



Operations and Maintenance Plan   
 
 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and Inspection 
Frequency and Schedule 

Person or Entity with Operation & 
Maintenance Responsibility 

Y Design Trash Enclosures to Reduce Pollutant 
Introduction 

Design trash storage areas to reduce pollutant introduction. 
All trash container areas shall meet the following 
requirements: 

1. Paved with an impervious surface, designed not to 
allow run-on from adjoining areas, designed to divert 
drainage from adjoining roofs and pavements 
diverted around the area, screened or walled to 
prevent off-site transport of trash; and 

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

Connection of trash area drains to the municipal storm drain 
system is prohibited. 

Potential conflicts with fire code and garbage hauling 
activities should be considered in implementing this source 
control. 

Clean trash container area to prevent buildup of 
excess trash in area. Daily 

Construction Superintendent during 
construction; DUKE REALTY during 
post-construction. 

Y Use Efficient Irrigation Systems and Landscape Design 

Projects shall design the timing and application methods of 
irrigation water to minimize the runoff of excess irrigation 
water into the municipal storm drain system. The following 
methods to reduce excessive irrigation runoff shall be 
considered, and incorporated on common areas of 
development and other areas where determined applicable 
and feasible by the Permittee: 

1. Employing rain shutoff devices to prevent irrigation 
after precipitation. 

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

Verify that runoff minimizing landscape design 
continues to function by checking that water 
sensors are functioning properly, that irrigation 
heads are adjusted properly to eliminate overspray 
to hardscape areas, and to verify that irrigation 
timing and cycle lengths are adjusted in 
accordance with water demands, given time of 
year, weather and day or night time temperatures.  
Verify that plants continue to be grouped according 
to similar water requirements in order to reduce 
excess irrigation runoff. Once a week, in 
conjunction with maintenance activities.   

DUKE REALTY 



Operations and Maintenance Plan   
 
 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and Inspection 
Frequency and Schedule 

Person or Entity with Operation & 
Maintenance Responsibility 

 Use Efficient Irrigation Systems and Landscape Design 

 

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

4. Implementing landscape plan consistent with 
County Water Conservation Resolution or city 
equivalent, which may include provision of water 
sensors, programmable irrigation times (for short 
cycles), etc. 

5. 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. 

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

7. Group plants with similar water requirements in 
order to reduce excess irrigation runoff and promote 
surface filtration. Choose plants with low irrigation 
requirements. 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. 

 

  



Operations and Maintenance Plan   
 
 

BMP 
Applicable? 

Yes/No 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and Inspection 
Frequency and Schedule 

Person or Entity with Operation & 
Maintenance Responsibility 

 • 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. 

  

N Protect Slopes and Channels  

 

  

N Loading Dock Areas 

 

  

N Maintenance Bays and Docks 

 

  

N Vehicle Wash Areas 

 

  

N Outdoor Processing Areas 

 

  

N Equipment Wash Areas 

 

  

N Fueling Areas 

 

  

N Site Design and Landscape Planning 

 

  

N Wash Water Controls for Food Preparation Areas 

 

  

N Community Car Wash Racks 

 

  

  



Operations and Maintenance Plan   
 
 

BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and Inspection 
Frequency and Schedule 

Person or Entity with Operation & 
Maintenance Responsibility 

Low Impact Development BMPs 

Hydrologic Source Control BMP # 1 

 

  

Hydrologic Source Control BMP # 2 

 

  

   

Miscellaneous BMP # 1 

Sump Pump 

Zoeler Model #M295 230V-2H.P.-17.1 Amp Single- Automatic Pump 

 

 

Record flow rate, amperage, smoothness of 
operation, check for leaks monthly.  Check seal fail 
circuit and motor bearings, megger the motor 
windings and record megohm values every 6 
months.   

Record flow rate, amperage, smoothness of 
operation, check for leaks monthly.  Check seal fail 
circuit and motor bearings, megger the motor 
windings and record megohm values every 6 
months.   
 

DUKE REALTY 

Infiltration BMP # 1 

 

  

Infiltration BMP # 2 

 

  

   

   

Harvest and use BMP # 1 

 

  

Harvest and use BMP # 2 
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BMP Name and BMP Implementation,  
Maintenance and Inspection Procedures 

Implementation, Maintenance, and Inspection 
Frequency and Schedule 

Person or Entity with Operation & 
Maintenance Responsibility 

Biotreatment BMP # 1 

Biofiltration Trench 

 

Periodic and inspection, repair damaged 

areas as needed, mowing, and plants to be 

tolerant of summer drought.  See 

Planting/Storage Media above for 

clogging replacement and 

recommendations.  Inspect/replace 

overflow device and underdrain when 

potential failure signs surface. 

 

DUKE REALTY 

Biotreatment BMP # 2 

MWS-L-8-16-C, MWS-L-8-24-V & MWS-L-8-8-V 

Periodic and inspection, repair damaged 

areas as needed, mowing, and plants to be 

tolerant of summer drought.  See 

Planting/Storage Media above for 

clogging replacement and 

recommendations.  Inspect/replace 

overflow device and underdrain when 

potential failure signs surface. 

 

DUKE REALTY 

Treatment Control BMPs 

Treatment Control BMP #1 

 

  

Pre-Treatment/Gross Solids Removal BMPs 

Pre-Treatment BMP # 1 

 

  

   

 



Section X, Operations and Maintenance Plan   
 
 

Required Permits 

No permits are required for the implementation, operation, and maintenance of the BMPs. 

If no permits are required, a statement to that effect should be made. 

 

 

Responsible Party 

The owner is aware of the maintenance responsibilities of the proposed BMPs. A funding mechanism is 
in place to maintain the BMPs at the frequency stated in the LID Plan. The contact information for the 
entity responsible is below: 

Name: 
DJ Arellano 

Company: 
DUKE REALTY 

Title: 
 

Address 1: 
200 Spectrum Center Drive, Suite 1600 

Address 2: 
Irvine, CA 92618 

Phone Number: 
 

Email: 
DJ.Arellano@DUKEREALTY.com 

 

 

 

 

 

 

 

Forms to Record BMP Implementation, Maintenance, and Inspection 

The form that will be used to record implementation, maintenance, and inspection of BMPs is 
attached. 

Recordkeeping 

All records must be maintained for at least five (5) years and must be made available for review 
upon request.   

 



Section X, Operations and Maintenance Plan Attachments 

 
 

 

 



RECORD OF BMP IMPLEMENTATION, MAINTENANCE, AND INSPECTION 
 

 

 

Today’s Date:  

Name of Person Performing Activity 
(Printed):  

Signature:  

 

 

BMP Name 
(As Shown in O&M Plan) 

Brief Description of Implementation, Maintenance, and 
Inspection Activity Performed 
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 BMP IMPLEMENTATION MAINTENANCE FORM 

 

 

Today’s Date:  

Name of Person Performing Activity 

(Printed):  

Signature:  

 

 

BMP Name 
Brief Description of Implementation, Maintenance, and 

Inspection Activity Performed 

  

  

  

  

  

  

  

  

 



 

Page 14 

SECTION VIII 
 

VICINITY MAP 
SITE PLAN 



2552 WHITE ROAD, SUITE B   IRVINE, CA  92614-6236

FAX: 660-0418(949) 660-0110

CIVIL ENGINEERS - LAND SURVEYORS - PLANNERS
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ATTACHMENT A 
 

EPA:  WHEN IT RAINS IT DRAINS 



-~ 
.. 

United States 
Envi,onmon\31 Pr0toedon 
Ago,,cy 

. Ollko of Waler 

Augus.1 1993 
832-F-93-<>0e 

WH-547 

oEPA When It Rains, 
It Drains 
What Everyone Should 
Know About Storm Water 

. 
p.. 

~. .. \""' • . . "' 

WHAT IS STORM 
WATER? 
Storm water is water from prcci pita

ti6n that nows across lhc gro11nd 

and pavement when it rains or 
when snow a n<.I kc melt. T he water 

seeps into t he ground or drai11s into 

whlll we call sto rm sewer.;. 1 hcsc 
arc the drains: you see at st reet 
corners or at low po in ts on th e sides 

of your streets. Collccth·cly, t he 
draining water is called storm wal er 

runoff and is a concern to us in 

com mercial and industrial sites as 
well as your neighborhood because 
o f the pollu ta nts i i cartics . 

F-0'~_ -~~~=~==-~~PJ_~~~.s·:~@~r1~=□□,.!,d,;, r...l =00~::r =~'bd,;~ 
Jrli1J --- ~1'1i]~ A 

C 



Debris along street picked UJJ by stonu water. 

WHY IS STORM WATER A PROBLEM? 

Storm water is a problem when it picks up 
debris, chemicals, and other pollutants as it 
flows or when it causes flooding and erosion 
of stream banks. The pollutants are deposited 
untreated into our waterways. The result can 
be the closing of our beaches; no swimming, 
fishing or bo,ating; and injury to the plants 
and animals that live in or use the water. 

WHAT ARE THESE POLLUTANTS? 
WHERE DO THEY COME FROM? 
WHAT ARE SOME OF THEIR 
EFFECTS ON PLANTS, ANIMALS, 
AND HUMANS? 
The following information will answer these 
questions and let you know what you and 
your community can do to help recognize 
where there could be a problem and what to 
do to help solve it I 

EPA has a storm water program that, with 
your help, can keep our rivers, lakes, streams, 
and oceans open to use and enjoyment, and 
healthy for plants and animals to live in. 

Debris washed uj} 01i tlte beC1cli by storm water. 



I NDUSTRY - At Industrial sites, c hcmic"l spills that 
cont.ti 11 toxic subsl11 nccs, smoke stacks that spew c1n is• 
slons, and unco"cr<'d or unprotected o u tdoor s torage 
or waste ;ttrc~,s cmt contribute pollut;mts to storm 
w(1ter runoff. 

AGRICULTURE - Pestic ides, fcrt ilitcrs, and hcrluid dcs 
u sed in CrOJ> product ifm can he toxic; l·oaqnatic life and 
ca n conlrihutc to 0\1Cr-cnrichmc11t of the WHlcr, caus• 
i11g cxccs.~ a lgae growth a nd oxygc•n clcplc•tion. Al
though storm waler runoff f r om agricultural a rc.as is 
not tCgu latcd ondc r th e EPA storm water pl'fmilting 
progrnm, ii is a 110 11poi11t source of storm w::ucr pollu
lion covered under other EPA programs. 

~ 

WHAT ARE SOME OF 
THEIR EFFECTS ON 
PLANTS, ANIMALS, 
AND HUMANS? 

W!Wn pollutccl storm water nunoff reaches our 
\W1tcrw~y:,1 it CiH1 IHWl' 1mmy 1:-u.lvcrsc cH<.·cts 0 11 
aquatic plant ;111<.1 animal lifr, oth('r \Vildl if<' lhat u.sc 
lh(.' water, h illllHUIS who dl'illk lhc wah..•r, "''-' ii for 

CONSTRUCTION - Waste from chemic.ils and mntcri-
11ls used In construction can wash into our watcrwa)'s 
during wet wcatiher. Soll th at erodes from conslrm.> 
tion sites ca n contribute to cn\liron mcnta l degrada
tion as well. 

Snlimcut uml otl,n ,ldJris rlos 
(J.fh .fllllS, <l1m1t1,'i!l' flf/11 

lw/Jltat, mul hlof k the 
@ light urrd('tl f<>r thr 
~ (•lams 10 smv il'C'. 

fishing. boating, swimming and other rccrrational 
activili'l'S, and on humar\S :,nd ani1nab who cal lhl' 
conta 1ni1HtlC<I fi,h (IIH.I olhl•r \l,.'Ufo-od . 



HOVHHOLP - Vi:hlclcs drip fluids (oil, grca,«.c, g11~11-

llnc, anlifrC<'ZC, l>rakc fluids, e tc.) onto paved ti r l 'l:IS 

where storm water runoff carries lhcm through our 
storm drriins :m<I into our wa t.crway:.. 

HOUSEHOLD - Chemicals used to grow a nd mai ntai n. 
l>cc\util"uJ Jawn:. .,11\d gardens, if not mi:<1 properly, c:1111 
run off into the11tor111 d ra in11 whC'n ii rai,"orw'hl.'11 we 
wnkr o ur lawns u ml 1,11rdc11s. 

HOUHHOLD - Pel wnslcs tell 0 11 lh.c ground gel 
carried nway h)' .:.to rn1 wntcr, contrihnlil\g hnrmful 
huc tcrin, 1Hirasitcs 011.d viru:.cs tu o ur watc1.wny!i. 

OTHER C:OMMON HOUSEHOLD PRODUC:TS 
·rHAr COULD CAUSE POLLUl'ION IF 
(AIHtlED OFF DY STORM WATER RUNOFF 
OR DUMPED DOWN STORM SEWERS: 

• Ammoni;J-l,.i~..:d d l.'am:n, d r,1in ch:;1111:r.. 
• Car c:-irc IHOdllCl~ ~uch as d ctcr~l'lll~ with Jlhmph,1lc 

and car w.ixcs 
• P.linl, paint thinners. varnish, furniture refinish ing 

p roducts, paint brush cleaners 
• concrete or woo<I sealants 
• Dcgrc1uc.--s 
• Chlorine h lci1chcs 11ml disinftcttulls (for :.wimmin g 

pools, etc.) 

If ,\ /c,1111 w1,ll-r um~;.m i'IJ;ti,'b 
our rl11rrs, lr1kr''>, tr1!1I t::".:,.'\.ll1s, 
wc wlll 1w f111tlll'r /1t 111/lt w 

Ilk tlii-lii (I:, f('(f("(1JI011l1I ftt"$,':!;s. 

Slwllfhh ilrrnm,· 
lflllrilt11it1illl'tl 

witlt 1m fl11tullr\ 

Sfmm w11lt"r c 1111 

( t111rrllmlt• to /mllllliu11 
11/ u,1,- wi,fcr ,11pt1ltn, 

11111ki11.~ 11u111IU1d11s 

1111rl ,r,•1111111·111 ,,f 
llltr tlri11l,,i1(,'( \l'IHl'I 

1/WJI" 1Ji/fit ulf 
11111/ 1/WTt' Ul\fl}', 

111111 <f:'lt/t' 111 011· IH,llmm 
uf ri1·rn, \111-mm. mul on:mr:., 
n•111fl'f'ill:( I/rt ,lu•ll/hl1 i111•,lit1/,•_ 



MUNICIPAL PROGRAM 
Herc a rc some of the most important steps your 
community can take to con trol storm water pollution: 

Prcn~nt the release into the storm sewer system of ha7..ardous substances 
such as used oil or household or yard c;hcmicab 

Make s,1rc 11cw commercial and r<'Sidc11tial devclOJ)ments include storm 
wah:r nia,na,g.,;:mcnt (;Onlrol.s, such ,u reducing ;m.·.1.s of pav,c<l su rfact;S to 
allow storm waler to S('CJ) into the ground. 

Promote practices such as street sweepi ng. limiling use of road salt, 
picking up litter. a nd dis1>0sing of le.aves and yard wc,stcs quickl)'· 

Collect s;nnplcs of storm wate r from industrial s ites to sec whether 
JK.Jllulm11~ ..in; bcill!:l, rt.:h:..1~cd. If ~u. idculify lhc type and llllillltlty 
of poll111an1s being released. 

Design and in.stilnlc flood control projcct.s in a w;iy that docs not 
im1>air water <Juality. 

Prc\'Clll runoffofcxccs; pcsticidcs1 rcrtili.zcrs, and herbicides hy using 
them properly ~md dfi<icnlly. (Commercial, institutional, and 
rcs-idcnli,11 landscapes <an be dc.s1gnccl lo 1ucvent pollution, couser-vc 
water, and look hcauH~1l al the same lime.) 

~·fokc s ure lh<•t COn$lnt<:tio u s ites control the ;:unount o( soil tlmt is 

Wilshcd off Uy rain into walen\'ays, 

Promote citizen 1:>artkipa1ion and public group activil)' to h1crc,uc 
awareness and education at all levels. E.ncour-agc local collcclion 
pick-up days and rctyding of household haz;udous wa.stc nrntcrials 
to prevent I heir c.Jisposal into storm dr.iins. 

A northwest city, recognizing the need for storm water management, set 
upaspcciul water utility to ovcrsee a ll local government storm wate r control 
activities and to raise the money for storm water projects. The city collects 
fees from citizens using the storm water sewer system and uses tbe funds to 
implement storm water programs. The program is still successfully provid
ing funds forsud1 varied purposes as flood control, maiu tcnancc of existing 
storm wa ter controls, and public educatio n. 

We can agree tha t the hcst way to protect 
water quality is to avoid polluting it in the first 
place. EPA has a Nat io nal Storm Water Permit 
Program that focuses o n municipal and indus
trial pollutio n prevention to help control storm 
water pollution. This program involves issuing 
permi ts to certain 1nunicipalitic.sand industries 
to control stonn water pollution. Dcvclopn1c11t· 
of State and local storm water 1nanagcn1cnt 
programs can he lp to achieve the Clean Water 
Act goals of fishablc and swimmable waters. 

Permits issued for municipal storm water sys
tems allow communities to design storm water 
management programs that arc suited for con
trolling pollutants in their own municipal sys
tems. EPA ho pes this flexibility will encourage 
comm1111ity interest and participation in solv
ing storm water runoff problems. 

Most permits issued under the storm water 
program require deve lopment and useofastorm 
water pollution prcveotion plan. Such plans 
describe how the facility will prevent sto rm 
water from becoming polluted by making sure 
that; 

Potential pollutants are not left outside un
covered 

• Spills arc prevented 

• 1f spil ls occur, they al'e cleaned up right 
away 

• There is no dumping of polluting subs tances 
into storm drains 

• Grass and other vegetation is p lanted as 
quickly as possible after soils arc disturbed 

Some permits may require more extensive po l
lution control. 



INDUSTRIAL PROGRAM 
Storm water permits require many i n dustrial facilities to 
p repare and implcmt:nt storm water pollution prevention 
plans. Listed below arc examples of industries and th eir 
pollution prevention a<.:tivities. 

Owners of construction s i1cs that disturb Sor more acres 11111s1 develop :a 
plan heforc beginning construction. The plan must limit the area of 
dis:rturhcd soil and provide controls - like sediment basins - lo keep 
sc<tiimc n1 f rom running orr. 

Opcrntors of saw mills can reduce poll ution IJy storing lhcir materials 
and processing their products indoorsj and removing any by -products 
fro m outdoor areas before lhcsc products com e in contact with storm 
wate r runoff. 

Opcmtors of landfills s hould keep the s torm water runoff rrom flowing 
over the po ll111ants and ca1rrying them off the landfill silc. 

Airport employees can reduce storm water runoff pollution hy using 
dc-ici11g chemicals only ill designated collection areas and by cleaning 
oil and g rease spills f rom pavement inunedialcly. 

Cllcn1ical p la rll operators should develo p spill prevent ion ph111s ,md use 
ty1)cs of containers that do not rust or leak, eliminating exposure of 
matcrfals to storm water runoff. 

Owners of automobile junkyards should drnio n,:aids from junked cars 
and properly dispose of hazardous chemicals. 

OJJC_ralors of trucking terminals should develop good housekeeping 
p ~1 cliccs thnt deem up leaks and spills of oil and grease from t he path of 
storm water runoff. 

Pow er plant operators often store piles o f coal and olhcr fuels thal have 
toxic compone nts. Runoff from coal piles must be treated; other 
sub:stanccs should be storc:•cl away from any possible conlact with storm 
water runoff. 

A manufacturing facility localed .in a large midwestcrn city took an 
innovative approach to storm water management. Employees at a plant 
with a large fueling station noticed that during a rain storm, the runoff 
flowing into the city's storm sewer system had an oily sheen, caused by 
spilled fuel. To prevent future spills, the plant trained it's drivers to avoicl 
overfilling fuel tanks, laid down sawdust around the fueling station to 
absorb any accidental spills (the plant is careful not to wash the sawdust 
down the drain), and installed an oil/water separator to remove oil from the 
runoff before the runoff en ters the storm drain. 



 

WHAT 
CAN I DO 
TO HELP? 

First, become more aware of what 
may be causing stonn water pollu
tion in your area. 

Second, help your municipality by: 

1. Reporting to your local munici
pal officials -

• Any dumping of inappropri
ate 1naterials into storm 
water drains (such as oil, 
antifreeze). 

• Construction sites over 5 
acres that do not have 
erosion or sediment controls. 

2. Using good housekeeping prac
tices with lawn care chemicals, 
oil, gasoline, pet wastes, etc. 

3. Helping to start or participating 
in programs to recycle and 
safely dispose of used oil and 
household hazardous wastes and 
containers. 

4. Telling others about pollution 
from stonn water runoff and 
what they can do to help. 

WHERE CAN I FIND OUT 
MORE INFORMATION? 
Your EPA Regional Office 
(Water Management Division) 

1. EPA Region I (CT, ME, MA, NH, RI, VT) 
JFK Federal Bldg.; Iloston, MA 02203 
617-565-3478 

2. EPA Region II (NJ, NY, PR, VI) 
26 Federal Plaza; New York, NY 10278 
212-264-2513 

3. EPA Region III (DE, MD, PA, VA, WV, DC) 
841 Chestnut Street; Philadelphia, PA 19107 
215-597-9410 

4 . EPA Region IV (AL, GA, FL, MS, NC, SC, TN, 
KY) 345 Courtland St., NE; Atlanta, GA 30365 
404-34 7-4450 

5. EPA Region V (IL, IN, OH, MI, MN, WI) 
77 W. Jackson Blvd.; Chicago, IL 60604 
312-353-2145 

6. EPA Region VI (AR, LA, OK, TX, NM) 
1445 Ross Ave., Suite 1200 
Dallas, TX 75202-2733 
214-655-7100 

7. EPA Region VII (IA, KS, MO, NE) 
726 Minnesota Ave.; Kansas City, KS 66101 
913-551-7030 

8. EPA Region VIII (CO, UT, WY, MT, ND, SD) 
999 18th St., Suite 500; Denver, CO 80202 
303-293-1542 

9. EPA Region IX (AZ, CA, GM, HJ, NV) 
75 Hawthorne Street; San Francisco, CA 
94105 
415-744-2125 

10. EPA Region X (AK, ID, OR, WA) 
1200 Sixth Ave.; Seattle, .WA 98101 
206-553-1793 

Other sources include: 

• Storm Water Hotline (703) 821-4823 

• State and Local Agencies 

w., Recycled/Recyclable n-~ Printed with Soy/Canola Ink on paper that 
'0(7 contains at least 50% rocydod filx,r 
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ATTACHMENT B 
 

EPA:  PREVENTING POLLUTION  
THROUGH EFFICIENT WATER USE 

 
  



&EPA 
For more information on what you and your 

community can do to use water more 
efficiently, contact: 

U.S. Envlrvnmental Protection Agency 
Offlc;e of Water 

401 II Street, S.W. 
Washington, D.C. 20460 

For more information on pollution 
prevention programs at U.S. EPA. contact: 

U.S. Environmental Protection Agency 
Offic;e of Pollution Prevention 

401 II Street, S.W. 
Washington, D.C. 20460 

&EPA 

United State• 
Environmental Protoction 
Agency 

0W i4204) 

20W-0002 
Reprinted 
April 1997 

OPPE (2164) 

. Preventing 
Pollution 
Through 
Efficient Water 
Use 

How Efficient Water Use 
Helps Prevent Pollution 

Other Reason& to Use 
Water Wisely 

What Individuals 
Can Do 

What Communities 
Can Do 



■ How Efficient Water Use Helps Prevent Pollution 

Using water more efficiently can help prevent pollution as well as protect and conserve our finite water 
resources. More efficient water use by you and your community has many other benefits. 

Fewer Pollutants 

a- Using less water reduces the amount of waste
water discharged into our lakes, streains, rivers, 
and marine waters. 

a- The amount of pollutants wastewater carries can 
also be reduced, as treatment efficiency improves. 

..- Recycled process water can reduce pollutants 
from industry. 

... More efficient irrigation can minimize runoff of 
agricultural pollutants and reduce the use of 
fertilizers and pesticides. 

Protection of Aquatic Habitats 

d' Building fewer and smaller new water projects 
can help preserve wetlands, which naturally 
treat pollutants. 

ar Diverting less water preserves more streamflow 
to maintain a healthy aquatic environJllent. 

Protection of Drinking Water Sources 

• Less pumping of groundwater lowers the chance 
that pollutants will be drawn into a water supply 
well. 

or With less water use, septic system performance 
can improve, reducing the risk of groundwater 
contamination. 

or Highest quality water sources are preserved for 
drinking water by using treated wastewater for 
other uses. 

Enorgy Conco rvatlon 

or Efficient water use means less power needed to 
pump and treat water and wastewater. 

a- Less water use reduces the amount of energy 
required for heating hot water. 

• Less energy demand results in fewer harmful by· 
products from power plants. 



Other Reasons to Use 
Water Wisely 

Preventing pollution is only one reason why using 
water efficiently makes sense. Here are a few more: 

Money Saved 

..- Less water use results in fewer pumping and 
treatment costs. 

... Saving money on water and wastewater opera
tions frees ·money for meeting water quality, 
public health and water treatment goals. 

« Water saved is also energy, and money, saved for 
you and your community. 

Improved Reliability 

sr Water conservation provides a hedge against 
drought impacts. 

., Improving water efficiency may be quicker and 
cheaper than developing a new supply. 

,.. Reduced water use may extend the life of your 
water or wastewater facility. 

... Reduced water use may increase the efficiency of 
wastewater treatment, and reduce overflows 
during storms. 

..,. Communities which use water efficiently are 
better prepared to cope with effects of possible 
future climate change. 

~ What Individuals Can Do 

More efficient warer use begins with individuals, in 
the home and place of work. Taking these and other 
steps, and encouraging others to do so, makes good' 
economic as well as environmental sense. 

lnThe Home 

... Install a toilet dam or plastic bottle in your toilet 
tank. 

..- Install a water-efficient showerhead (2.5 gallons 
or less per minute). 

... When you buy a new toilet, purchase a low flow 
model (1.6 gallons or less per flush). 

Outdoors 

ar Water in the morning or evening, to minimize 
evaporation. 

.a- Install a drip-inigation watering system for 
valuable plants . 

• Use drought-tolerant plants and grasses for land
scaping, and reduce grass-covered areas. 

At Work or School 

..- Adopt the same water-saving habits that are 
effective at home. 

... Ask about installing water-efficient equipment 
and reducing outdoor water use . 

.., Encourage employers to explore the use of 
recycled "gray-water" or reclaimed wastewater. 



 

[D lli!lliil What Communities Can Do 

A water svpplier O( wastewater system operator (pvblic or private) has cost-effective optiOns to process and 
deliver water more efficiently. A cornmvnity can do the same, and can foster ways to vse water wisely. 

Not all of these steps are expensive. The best choices vary by region and by commvnity; start by asking if 
these are appropriate where yov live and work. 

A Water Supplier or Wastewater 
Processor Can: 

a- Identify who uses water, and reduce unac
counted-for water use. 

rr Find and repair leaking pipes. 

a- Consider a new pricing scheme which encour
ages conservation. 

w Reduce excess pressure in water lines. 

a- Explore the reuse of treated wastewater for uses 
other than drinking water. 

rr Charge hookup fees which encourage more 
efficient water use in new buildings. 

"' Build water efficiency into future demand pro
jections, facility planning, and droug1't plan
ning. 

A Community Can: 

a- Adopt plumbing and building codes that require 
water-efficient equipment and practices. 

a- Adopt a water-efficient landscaping ordinance to 
reduce the water ·used for golf courses and com
mercial landscapes. 

rr Retrofit older buildings with water-efficient 
equipment, starting with public buildings. 

rr Reduce municipal water use for landscaping and 
other uses. 

rr Conduct a public education campaign. 

rr Require developers to build in water efficiency 
measures. 
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ATTACHMENT C 
 

SOLUTION TO POLLUTION 
TWENTY WAYS TO PROTECT YOUR WATER 

 
 



The Solution to Pollution - Begins with YOU! 
Here are 20 WAYS that YOU can make a difference. 

YOUR YARD 
1. Apply pesticides and lerlilizers 
carefully and sparingly. Do nol apply 
chemitals ii heavy rain is forecast. 

2. Use a broom, ralher than a hose, 
lo clean up garden clippings. Deposit 
leaves and clippings in a trash can or a 
compost pile. 

3. Divert rainwater runofl lrom hard 
surfaces onto grass and permeable soil 
lo help filler harmlul subslances. 

4. Don't overwater your lawn and 
garden . . . water will only run into the 
street and storm drain. 

5. Pick up animal waste and dispose 
of it in !rash cans. Animal waste contains 
coliform bacteria and can spread serious 
diseases. 

6. Control soil erosion. Prevent dirt 
and debris from washing into slorrn drains. 

YOUR HOME 
7. Use and dispose of household 
products carefully. Cleaning solutions 
and solvents often contain toxic 
elemenls. 

8 . Use non-hazardous cleaning 
substances such as baking soda, white 
vinegar or borax. 

9. Take unwanted household 
hazardous materials to a Countywide 
Household Hazardous Waste collection 
event or other local collection programs. 

10. When using water-based paints. 
clean brushes in a sink. Don'I pour clean
up water down the storm drain. Dispose 
ol oil-based products and solvenls at a 
hazardous waste collection event. 

11. Buy recycled products and recycie 
reusable materials. Many wasle haulers 
provide curb-side service. Call yours for 
more information. 

YOUR AUTO 
13. Take used motor oil, antifreeze 
and other toxic solvents lo collection 
centers. 

14. Fix oil, radiator. and transmission 
leaks. Don't leave oil slicks to wash oll 
in the rain. 

15. Take your car to a car wash or 
wash your car on the grass. Don't jusl 
wash grimy road dirt down the driveway 
and into the storm drain. 

16. Reduce p"ollullng automotive 
emissions. Keep your car tuned, carpool. 
and use public transportation. 

YOUR NEIGHBORHOOD 

17. Never pour anything Into • storm 
drain. 

18. Tell others how lo prevent 
stormwater pollution. Don't let others 
poll\Je wur water. 

19. Report illegal dumping to local 
authorities. 

20. Organize a stenciling campaign in 
your neighborhood. (Storm drain stencils 
remind us that there should be ·only rain 
in Ille drain.") Call us for information 011 

hnw to stencil. 



Twenty Ways 
to 

Protect Your Water 

1/._ou Can Make 
A Difference! 

Stormwater pollution . . . 
is fouling our water! 

Every day, water from garden /Joses, sprinklers and 
rainfall washes pollutants off roads and yards . . . right 
irtto neighborhood storm drains. Storm drains carry 
untreated water and pollutants directly to our water 
resources. 

Some pollutants, such as grease and dirt from streets. 
reach the storm drains unintentionally. But, many 
pollutants like used motor oil, detergents, paints, and 
solvents, are carelessly dumped into the storm drains. 

II 

Polluted stormwater harms wildlife, Jeopardizes the use of our rivers 
and lakes ror recreation ... and may eventually contaminate the water 
we drlnkl 
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SECTION X 
 

APPENDIX 
 



BIORETENTION SIZING CALCULATIONS 
STORMWATER BMP DESIGN AND MAINTENANCE MANUAL 

 
EXAMPLE: BIORETENTION “AREA A-1”: 
 
SOLUTION 
 
TREAT DETAINTED VOLUME USING QPM. 
 
FLOW 

SUBAREA AREA (AC) QPM85TH 
(cfs) 

QPM85TH  
Provided

BMP 
 Provided 

A-1 1.736 0.36 0.462 MWS-L-8-16-C 

A-2 2.766 0.6032 0.693 MWS-L-8-24-V 

A-4 0.877 0.1983 0.231 MWS-L-8-8-V 

 
 
EXAMPLE: BIORETENTION “AREA A-3”: 
 
GIVEN: 
REQUIRED WATER QUALITY WQ VOLUME = V = 6,328 C.F.  
Bioretention= Volume x 1.5= 9,492 C.F. 
tp = 96 HR. 
fdesign = 5.0 IN./HR. 
d= ponding depth; use 1’ 
SOLUTION: 
  
                     d = tp  x (fdesign/12) 
                     d = 40 ft 
                                         d = 1 ft ponding depth controls 
 
 
Where:                    A = Volume x 1.5 / d 
                     A = 9,492 / 1 = 9,492 S.F.    
 
 
Bioretention SURFACE = 9,600 S.F. 
 
    9,600 S.F. > 9,492 S.F. THEREFORE OK 
VOLUME 

 

SUBAREA AREA (AC)
VPM85TH 

(cf) 

 
VPM85TH x 1.5

(cf) 

Surface 
Area 

Required

Surface 
Area 

Provided 

A-3 2.833 6,328 9,492 9,492 9,600 
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STANDARD DETAIL
STORMWATER BIOFILTRATION SYSTEM

MWS-L-8-24-V

PLAN VIEW

ELEVATION VIEW

RIGHT END VIEW

LEFT END VIEW

GENERAL NOTES

INSTALLATION NOTES

SITE SPECIFIC DATA

0.693
       OFFLINE

N/AN/AN/A

  PEDESTRIAN
OPEN PLANTER

3.4

2.0

1.0

0.693

* PRELIMINARY NOT FOR CONSTRUCTION

PROJECT NUMBER 

PROJECT NAME 

PROJECT LOCATION 

STRUCTURE ID 

TREATMENT REQUIRED 

VOLUME BASED (CF) FLOW BASED (CFS) 

N/A 

PEAK BYPASS REQUIRED {CFS} - IF APPLICABLE 

PIPE DATA I.£ MATERIAL DIAMETER 

INLET PIPE 1 

INLET PIPE 2 

OUTLET PIPE 

PRETREATMENT BIOFILTRA TION DISCHARGE 

RIM ELEVATION 

SURFACE LOAD 

FRAME & COVER JEA ¢JO" 2EA ¢24" 
NOTES: 

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND 
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND 
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE 
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN 
MANUFACTURERS CONTRACT. 

2. UNIT MUST BE INSTALLED ON LEVEL BAS£ MANUFACTURER 
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY 
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY 
PROJECT ENGINEERS RECOMMENDED BASE SPECIF/CATIONS. 

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING IE IN 
PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF 
CONCRETE {PIPES CANNOT INTRUDE BEYOND FLUSH}. INVERT OF 
OUTFLOW PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. 

WETLANDMEDIA BED VERTICAL UNDERDRAIN MANIFOLD 

OUTLET PIPE 
SEE NOTES 

6" _J .-----a'-o"----~1.-----------9'-o"------

: cii~ ' ~~~ ~ ~ ±::;j~:r±-;~ ~:=.::!~~::itL:~ ~~:llj] __ __ ______________________ __ _ ---t===tt,___~-ou-T 
----'--.,;-~----~.-----;--;;;t--;==19'ii5Fii!iiFii5Fil!iiFi9--;J,.,,;,dl 

ALL PIPES SHALL BE SEALED WATER TIGHT PER MANUFACTURERS 
STANDARD CONNECTION DETAIL. 

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS, ,,~ 24 ,_0 ,, • f-6" 
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES A'iJD 25 ,_0,,-------------------i_. 
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE i-•--------------------

6. VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH 
VEGETATION MUST HAVE DRIP OR SPRAY IRRIGATION SUPPLIED AND 
INSTALLED BY OTHERS. 

7. CONTRACTOR RESPONSIBLE FOR CONTACTING BIO CLEAN FOR 
ACTIVATION OF UNIT. MANUFACTURERS WARRANTY IS VOID WITH OUT 
PROPER ACTIVATION BY A BIO CLEAN REPRESENTATIVE 

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED. 
2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO 

CHANG£ FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS 
AND ACCESSORIES PLEASE CONTACT BIO CLEAN. 

TREATMENT FLOW (CFS) 

OPERATING HEAD {FT) 

PRETREATMENT LOADING RATE (GPM/SF) 

WETLAND MEDIA LOADING RATE {GPM/SF} 

t<J ' " 0 D U \_ ,A R 
~ETLANDS THE INFORMATION CONTAINED IN THIS OOCUUENT IS THE SOLE 

PROPERTY OF FORTERRA AND fTS COUPANIES. THIS OOCUUENT, ::: :a 'fI. =-~~ ~4~-=- OF' NOR ANY PART THEREOF, AW 8£ USED, REPRODUCED OR MODIFIED 
7.0f,JlB; 4JIU614" REJJ,TED FrJREJGN P111fNTS OR IN ANY /JANNER WITH O1/T THE WRITTEN CONSENT OF FORTERRA. 
OTHER 1'111fNTS Pf1IJ/l/6 

PROPRIETARY AND CONFIDENTIAL: 

Bio~ Clean 
AForterra 



SITE SPECIFIC DATA 
PROJECT NUMBER 

ORDER NUMBER 

PROJECT NAME 

PROJECT LOCATION 

STRUCTURE ID 

TREATMENT REQUIRED 

VOLUME BASED {CF) FLOW BASED {CFS) 

TREATMENT HGL AVAILABLE (FT) 

PEAK BYPASS REQUIRED {CFS) - IF APPLICABLE 

PIPE DATA I.£ MATERIAL DIAMETER 

INLET PIPE 1 

INLET PIPE 2 

OUTLET PIPE 

PRETREATMENT BIOFILTRATION DISCHARGE 

RIM ELEVATION 

SURFACE LOAD PEDESTRIAN OPEN PLANTER PEDESTRIAN 

FRAME & COVER 2EA ¢JO" N/A ¢24" 

WETLANDMEDIA VOLUME {CY} TBD 

ORIFICE SIZE {DIA. INCHES) TBD 
NOTES: PRELIMINARY NOT FOR CONSTRUCTION. 

INSTALLATION NOTES 
1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND 

INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND 
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE 
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN 
MANUFACTURERS CONTRACT. 

2. UNIT MUST BE INSTALLED ON LEVEL BASE. MANUFACTURER 
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY 
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY 
PROJECT ENGINEERS RECOMMENDED BASE SPECIFICATIONS. 

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING 
PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF 
CONCRETE. {PIPES CANNOT INTRUDE BEYOND FLUSH). INVERT OF 
OUTFLOW PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. 
ALL PIPES SHALL BE SEALED WATER TIGHT PER MANUFACTURERS 
STANDARD CONNECTION DETAIL. 

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS, 
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND 
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE. 

6. VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH 
VEGETATION MUST HAVE DRIP OR SPRAY IRRIGATION SUPPLIED AND 
INSTALLED BY OTHERS. 

7. CONTRACTOR RESPONSIBLE FOR CONTACTING BIO CLEAN FOR 
ACTIVATION OF UNIT. MANUFACTURERS WARRANTY IS VOID WITH OUT 
PROPER ACTIVATION BY A BIO CLEAN REPRESENTATIVE. 

GENERAL NOTES 
1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED. 
2. ALL DIMENSIONS, ELEVATIONS, SPECIFICATIONS AND CAPACITIES ARE SUBJECT TO 

PRE-ALTER 
CARTRIDGE 

C/L 

PLAN VIEW 

C/L 

CURB OPENING 

FLOW 
CONTROL 
RISER 

~~~~~~~~hl--------- -t===t¥----------.... 
6·7~------------:~:=~:------------<•--ir6· 

ELEVATION VIEW 

OD ULA~ 

VEGETATION--...._ 

PLANT 
ESTABLISHMENT 

MEDIA 

LEFT END VIEW 

RIGHT END VIEW 

TREATMENT FLOW {CFS) 

OPERATING HEAD {FT) 

PRETREATMENT LOADING RATE {GPM/SF) 

WETLAND MEDIA LOADING RATE {GPM/SF) 

MWS-L-8-16-C 

0.462 

3.4 

2.0 

1.0 

CHANGE. FOR PROJECT SPECIFIC DRAWINGS DETAILING EXACT DIMENSIONS, WEIGHTS 

h PROPRIETARY AND CONFIDENTIAL: 

ETLANDS THE INFORMATION CONTAINED IN THIS DOCUMENT IS THE SOLE 
PROPERTY OF FO/?TERRA AND llS COMPANIES. THIS DOCUMENT, = =«: 'fJi ~~ ~4~ OF NOR ANY PART THEREOF, MAY BE USED, REPRODUCED OR MOD/RED Bio6 Clean STORM WATER 8/0FIL TRA TION SYSTEM 

AND ACCESSORIES PLEASE CONTACT BIO CLEAN. 7,674,J7//; ~lit IEATED RJREJGN PlllfNIS OR IN ANY MANNER WfTH OUT THE WRITTEN CONSENT OF FORTERRA. 
ll1IER PlllfNIS Pf1IJ/N/J 
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STANDARD DETAIL
STORMWATER BIOFILTRATION SYSTEM

MWS-L-8-8-V

PLAN VIEW

ELEVATION VIEW

RIGHT END VIEW

LEFT END VIEW

GENERAL NOTES

INSTALLATION NOTES

SITE SPECIFIC DATA

0.693
       OFFLINE

N/AN/AN/A

  PEDESTRIAN
OPEN PLANTER

3.4

2.0

1.0

0.693

* PRELIMINARY NOT FOR CONSTRUCTION

PROJECT NUMBER 

PROJECT NAME 

PROJECT LOCATION 

STRUCTURE ID 

TREATMENT REQUIRED 

VOLUME BASED (CF) FLOW BASED (CFS) 

N/A 

PEAK BYPASS REQUIRED {CFS} - IF APPLICABLE 

PIPE DATA I.£ MATERIAL DIAMETER 

INLET PIPE 1 

INLET PIPE 2 

OUTLET PIPE 

PRETREATMENT BIOFILTRA TION DISCHARGE 

RIM ELEVATION 

SURFACE LOAD 

FRAME & COVER ¢JO" ¢24" 
NOTES: 

1. CONTRACTOR TO PROVIDE ALL LABOR, EQUIPMENT, MATERIALS AND 
INCIDENTALS REQUIRED TO OFFLOAD AND INSTALL THE SYSTEM AND 
APPURTENANCES IN ACCORDANCE WITH THIS DRAWING AND THE 
MANUFACTURERS SPECIFICATIONS, UNLESS OTHERWISE STATED IN 
MANUFACTURERS CONTRACT. 

2. UNIT MUST BE INSTALLED ON LEVEL BAS£ MANUFACTURER 
RECOMMENDS A MINIMUM 6" LEVEL ROCK BASE UNLESS SPECIFIED BY 
THE PROJECT ENGINEER. CONTRACTOR IS RESPONSIBLE TO VERIFY 
PROJECT ENGINEERS RECOMMENDED BASE SPECIF/CATIONS. 

4. CONTRACTOR TO SUPPLY AND INSTALL ALL EXTERNAL CONNECTING 
PIPES. ALL PIPES MUST BE FLUSH WITH INSIDE SURFACE OF 
CONCRETE {PIPES CANNOT INTRUDE BEYOND FLUSH}. INVERT OF 
OUTFLOW PIPE MUST BE FLUSH WITH DISCHARGE CHAMBER FLOOR. 
ALL PIPES SHALL BE SEALED WATER TIGHT PER MANUFACTURERS 
STANDARD CONNECTION DETAIL. 

5. CONTRACTOR RESPONSIBLE FOR INSTALLATION OF ALL RISERS, 
MANHOLES, AND HATCHES. CONTRACTOR TO GROUT ALL MANHOLES AND 
HATCHES TO MATCH FINISHED SURFACE UNLESS SPECIFIED OTHERWISE 

6. VEGETATION SUPPLIED AND INSTALLED BY OTHERS. ALL UNITS WITH 
VEGETATION MUST HAVE DRIP OR SPRAY IRRIGATION SUPPLIED AND 
INSTALLED BY OTHERS. 

7. CONTRACTOR RESPONSIBLE FOR CONTACTING BIO CLEAN FOR 
ACTIVATION OF UNIT. MANUFACTURERS WARRANTY IS VOID WITH OUT 
PROPER ACTIVATION BY A BIO CLEAN REPRESENTATIVE 

1. MANUFACTURER TO PROVIDE ALL MATERIALS UNLESS OTHERWISE NOTED. 

WETLANDMEDIA 
BED 

PATENTED 
PERIMETER 
VOID AREA 

IE IN 

C/L 

DRAIN DOWN LINE 

C/L 

VERTICAL 
UNDERDRAIN 
MANIFOLD 

RIM/FG 

FLOW CONTROL 
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Catch Basin Inlet  Filter  |  Full Capture Type
The Catch Basin Inlet Filters are insertable systems designed to capture fine to coarse 
sediments, floatable trash, debris, total suspended solids (TSS), nutrients, metals, and 
hydrocarbons conveyed in stormwater runoff. The filter system is available in four different 
model types: Full Capture Type, Multi-Level Screen Type, Kraken Filter Type, and the Media 
Filter Type.
Notable Approvals
• California Water Board, Full Capture Certification

Debris Separating Baffle Box (DSBB)
The Debris Separating Baffle Box (DSBB) is an advanced stormwater treatment system utilizing a non-
clogging screen technology and hydrodynamic separation to capture pollutants. The non-clogging 
screening system stores trash and debris in a dry state, suspended above the sedimentation chambers, 
minimizing nutrient leaching, bacterial growth, bad odors, and allows for easier maintenance.
Notable Approvals
• California Water Board, Full Capture Certification
• NJCAT Verified

Bio Clean CPS
The Bio Clean CPS (Connector Pipe Screen) can be retrofitted into any curb or drop inlet to help 
municipalities meet stormwater regulations and comply with their National Pollutant Discharge 
Elimination System (NPDES) or municipal separate storm sewer system (MS4) permit. Bio Clean 
CPS devices can be used as the first line of defense to prevent trash from reaching downstream 
stormwater systems, where debris can cause clogging and unnecessary maintenance burdens.
Notable Approvals
• California Water Board, Full Capture Certification

Modular Wetlands® Linear
The Modular Wetlands® Linear (MWS Linear) represents a pioneering breakthrough 
in stormwater technology as the only biofiltration system to utilize patented horizontal 
flow, allowing for a smaller footprint and higher treatment capacity. Unlike most 
biofiltration products, the Modular Wetlands Linear offers an advanced pretreatment 
chamber that includes separation and pre-filter boxes.
Notable Approvals
• Washington State TAPE/GULD, Approval
• California Water Board, Full Capture Certification
• California Water Board Approved MS4 System

FULL CAPTURE INSERTS

FULL CAPTURE HIGH FLOW SYSTEMS

COMPREHENSIVE STORMWATER SOLUTIONS

STORAGE BIOFILTRATION SEPARATION FILTRATION TRASH CAPTURE SPECIALTY FILTERS

California Full Capture
Product Line CardBio~ Clean 

A Forterra Company 

~ ., 



Modular Wetlands® Linear
A Stormwater Biofiltration Solution

OPERATION & MAINTENANCE 
MANUAL

A FcHierra Companf 
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Inspection Guidelines for  
Modular Wetland System - Linear 

 
 

Inspection Summary 
 

o Inspect Pre-Treatment, Biofiltration and Discharge Chambers – average inspection interval is 6 to 

12 months. 

 (15 minute average inspection time). 
 

o NOTE: Pollutant loading varies greatly from site to site and no two sites are the same. Therefore, 

the first year requires inspection monthly during the wet season and every other month during the 

dry season in order to observe and record the amount of pollutant loading the system is receiving.  

 

System Diagram 

 

 

 

 

 

 

 

  

 

 

 

 

 

 
 
 
 

 

Access to separation chamber 
and pre-filter cartridges 

1   Pre-treatment Chamber 

2   Biofiltration Chamber 

3   Discharge Chamber 

Access to discharge 
chamber and orifice control 

Pre·filter Cartridge 

Vertical Underdrain 
Manifold 
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Inspection Overview  
 

As with all stormwater BMPs inspection and maintenance on the MWS Linear is necessary. 

Stormwater regulations require that all BMPs be inspected and maintained to ensure they are 

operating as designed to allow for effective pollutant removal and provide protection to receiving water 

bodies. It is recommended that inspections be performed multiple times during the first year to assess 

the site specific loading conditions. This is recommended because pollutant loading and pollutant 

characteristics can vary greatly from site to site. Variables such as nearby soil erosion or construction 

sites, winter sanding on roads, amount of daily traffic and land use can increase pollutant loading on 

the system. The first year of inspections can be used to set inspection and maintenance intervals for 

subsequent years to ensure appropriate maintenance is provided. Without appropriate maintenance a 

BMP will exceed its storage capacity which can negatively affect its continued performance in 

removing and retaining captured pollutants. 

 

Inspection Equipment 
 

Following is a list of equipment to allow for simple and effective inspection of the MWS Linear: 

 Modular Wetland Inspection Form  

 Flashlight 

 Manhole hook or appropriate tools to remove access hatches and covers 

 Appropriate traffic control signage and procedures 

 Measuring pole and/or tape measure.  

 Protective clothing and eye protection.  

 7/16” open or closed ended wrench. 

 Large permanent black marker (initial inspections only – first year) 

 Note: entering a confined space requires appropriate safety and certification. It is generally not 

required for routine inspections of the system.  
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Inspection Steps   
 

The core to any successful stormwater BMP maintenance program is routine inspections. The 

inspection steps required on the MWS Linear are quick and easy. As mentioned above the first year 

should be seen as the maintenance interval establishment phase. During the first year more frequent 

inspections should occur in order to gather loading data and maintenance requirements for that 

specific site. This information can be used to establish a base for long term inspection and 

maintenance interval requirements.  

 

The MWS Linear can be inspected though visual observation without entry into the system. All 

necessary pre-inspection steps must be carried out before inspection occurs, especially traffic control 

and other safety measures to protect the inspector and near-by pedestrians from any dangers 

associated with an open access hatch or manhole. Once these access covers have been safely 

opened the inspection process can proceed: 

 

 Prepare the inspection form by writing in the necessary information including project name, 

location, date & time, unit number and other info (see inspection form).  

 Observe the inside of the system through the access hatches. If minimal light is available and 

vision into the unit is impaired utilize a flashlight to see inside the system and all of its 

chambers.  

 Look for any out of the ordinary obstructions in the inflow pipe, pre-treatment chamber, 

biofiltration chamber, discharge chamber or outflow pipe. Write down any observations on the 

inspection form.  

 Through observation and/or digital photographs estimate the amount of trash, debris and 

sediment accumulated in the pre-treatment chamber. Utilizing a tape measure or measuring 

stick estimate the amount of trash, debris and sediment in this chamber. Record this depth on 

the inspection form.  
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 Through visual observation inspect the condition of the pre-filter cartridges. Look for excessive 

build-up of sediments on the cartridges, any build-up on the top of the cartridges, or clogging 

of the holes. Record this information on the inspection form. The pre-filter cartridges can 

further be inspected by removing the cartridge tops and assessing the color of the 

BioMediaGREEN filter cubes (requires entry into pre-treatment chamber – see notes above 

regarding confined space entry). Record the color of the material. New material is a light green 

in color. As the media becomes clogged it will turn darker in color, eventually becoming dark 

brown or black. Using the below color indicator record the percentage of media exhausted.  

 
 

 The biofiltration chamber is generally maintenance free due to the system’s advanced pre-

treatment chamber. For units which have open planters with vegetation it is recommended that 

the vegetation be inspected. Look for any plants that are dead or showing signs of disease or 

other negative stressors. Record the general health of the plants on the inspection and 

indicate through visual observation or digital photographs if trimming of the vegetation is 

needed.  

 The discharge chamber houses the orifice control structure, drain down filter and is connected 

to the outflow pipe. It is important to check to ensure the orifice is in proper operating 

conditions and free of any obstructions. It is also important to assess the condition of the drain 

down filter media which utilizes a block form of the BioMediaGREEN. Assess in the same 

manner as the cubes in the Pre-Filter Cartridge as mentioned above. Generally, the discharge 

chamber will be clean and free of debris. Inspect the water marks on the side walls. If possible, 

inspect the discharge chamber during a rain event to assess the amount of flow leaving the 

system while it is at 100% capacity (pre-treatment chamber water level at peak HGL). The 

water level of the flowing water should be compared to the watermark level on the side walls 

which is an indicator of the highest discharge rate the system achieved when initially installed. 

Record on the form is there is any difference in level from watermark in inches.  

0%                             -- Percent Clogged --                          100% 

New 

BioMediaGREEN 

Exhausted 

BioMediaGREEN 

85% 
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 NOTE: During the first few storms the water level in the outflow chamber should be observed 

and a 6” long horizontal watermark line drawn (using a large permanent marker) at the water 

level in the discharge chamber while the system is operating at 100% capacity. The diagram 

below illustrates where a line should be drawn. This line is a reference point for future 

inspections of the system: 

 

 

 

 

 

 

 

 

 

 

 

 

 Water level in the discharge chamber is a function of flow rate and pipe size. Observation of 

water level during the first few months of operation can be used as a benchmark level for 

future inspections. The initial mark and all future observations shall be made when system is 

at 100% capacity (water level at maximum level in pre-treatment chamber). If future water 

levels are below this mark when system is at 100% capacity this is an indicator that 

maintenance to the pre-filter cartridges may be needed.  

 Finalize inspection report for analysis by the maintenance manager to determine if 

maintenance is required.  

 
 
 

Water Level 
Mark 

Water Level 
Marks 

Using a permanent marker draw a 6 inch long horizontal line, as shown, at the 
higher water level in the MWS Linear discharge chamber.  
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Maintenance Indicators  
 

Based upon observations made during inspection, maintenance of the system may be required based 

on the following indicators:  

 

 Missing or damaged internal components or cartridges.  

 Obstructions in the system or its inlet or outlet.  

 Excessive accumulation of floatables in the pre-treatment chamber in which the length and 

width of the chamber is fully impacted more than 18”.  

 

 

 

 

 

 

 

 

 

 Excessive accumulation of sediment in the pre-treatment chamber of more than 6” in depth.  
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 Excessive accumulation of sediment on the BioMediaGREEN media housed within the pre-

filter cartridges. The following chart shows photos of the condition of the BioMediaGREEN 

contained within the pre-filter cartridges.  When media is more than 85% clogged replacement 

is required. 

 

 

 
 
 
 
 
 

 
 

 
 
 
 

 Excessive accumulation of sediment on the BioMediaGREEN media housed within the drain 

down filter. The following photos show of the condition of the BioMediaGREEN contained 

within the drain down filter.  When media is more than 85% clogged replacement is required. 
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 Overgrown vegetation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Water level in discharge chamber during 100% operating capacity (pre-treatment chamber 

water level at max height) is lower than the watermark by 20%.  
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Inspection Notes 

 
1. Following maintenance and/or inspection, it is recommended the maintenance operator 

prepare a maintenance/inspection record.  The record should include any maintenance 

activities performed, amount and description of debris collected, and condition of the 

system and its various filter mechanisms.  

 

2. The owner should keep maintenance/inspection record(s) for a minimum of five years from 

the date of maintenance.  These records should be made available to the governing 

municipality for inspection upon request at any time. 

 

3. Transport all debris, trash, organics and sediments to approved facility for disposal in 

accordance with local and state requirements. 

 

4. Entry into chambers may require confined space training based on state and local 

regulations.  

 

5. No fertilizer shall be used in the Biofiltration Chamber.  

 

6. Irrigation should be provided as recommended by manufacturer and/or landscape 

architect. Amount of irrigation required is dependent on plant species. Some plants may 

not require irrigation after initial establishment. 
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Maintenance Guidelines for  

Modular Wetland System - Linear 
 
 

Maintenance Summary 
 

o Remove Sediment from Pre-Treatment Chamber – average maintenance interval is 12 to 24 

months.  

 (10 minute average service time).  

o Replace Pre-Filter Cartridge Media – average maintenance interval 12 to 24 months. 

  (10-15 minute per cartridge average service time). 

o Trim Vegetation – average maintenance interval is 6 to 12 months. 

  (Service time varies).  

 

System Diagram 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 
 
 
 

Access to separation chamber 
and pre-filter cartridge 

1   Pre-treatment Chamber 

2   Biofiltration Chamber 

3   Discharge Chamber 

Curb Inlet 

Pre-filter Cartridge 

Vertical Underdrain 
Manifold 
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Maintenance Overview  
 

The time has come to maintain your Modular Wetland System Linear (MWS Linear). To ensure 

successful and efficient maintenance on the system we recommend the following. The MWS Linear 

can be maintained by removing the access hatches over the systems various chambers.  All 

necessary pre-maintenance steps must be carried out before maintenance occurs, especially traffic 

control and other safety measures to protect the inspector and near-by pedestrians from any dangers 

associated with an open access hatch or manhole. Once traffic control has been set up per local and 

state regulations and access covers have been safely opened the maintenance process can begin. It 

should be noted that some maintenance activities require confined space entry. All confined space 

requirements must be strictly followed before entry into the system. In addition the following is 

recommended:  

 

 Prepare the maintenance form by writing in the necessary information including project name, 

location, date & time, unit number and other info (see maintenance form).  

 Set up all appropriate safety and cleaning equipment.  

 Ensure traffic control is set up and properly positioned.  

 Prepare a pre-checks (OSHA, safety, confined space entry) are performed.  

 

Maintenance Equipment 
 

Following is a list of equipment required for maintenance of the MWS Linear: 

 Modular Wetland Maintenance Form  

 Manhole hook or appropriate tools to access hatches and covers 

 Protective clothing, flashlight and eye protection.  

 7/16” open or closed ended wrench. 

 Vacuum assisted truck with pressure washer. 

 Replacement BioMediaGREEN for Pre-Filter Cartridges if required (order from manufacturer). 
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Maintenance Steps   

 
1. Pre-treatment Chamber (bottom of chamber) 

 

A. Remove access hatch or manhole cover over pre-treatment chamber and position vacuum 

truck accordingly. 

B. With a pressure washer spray down pollutants accumulated on walls and pre-filter 

cartridges.  

C. Vacuum out Pre-Treatment Chamber and remove all accumulated pollutants including 

trash, debris and sediments. Be sure to vacuum the floor until pervious pavers are visible 

and clean.  

D. If Pre-Filter Cartridges require media replacement move onto step 2. If not, replace access 

hatch or manhole cover. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Removal of access hatch to gain access below. Insertion of vacuum hose into separation chamber. 

Removal of trash, sediment and debris.  Fully cleaned separation chamber. 

MODULAP-

WETLANDS 



 

www.modularwetlands.com 

 

 

 

 

2. Pre-Filter Cartridges (attached to wall of pre-treatment chamber) 

 

A. After finishing step 1 enter pre-treatment chamber. 

B. Unscrew the two bolts holding the lid on each cartridge filter and remove lid. 

 

 

 

 

 

 

 

 

 

 

 

 

C. Place the vacuum hose over each individual media filter to suck out filter media.  

 

 

 

 

 

 

 

 

 

 

 

D. Once filter media has been sucked use a pressure washer to spray down inside of the 

cartridge and it’s containing media cages. Remove cleaned media cages and place to the 

side. Once removed the vacuum hose can be inserted into the cartridge to vacuum out any 

remaining material near the bottom of the cartridge.  

Pre-filter cartridges with tops on.   

Inside cartridges showing media filters ready for 

replacement.  

Vacuuming out of media filters.   
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E. Reinstall media cages and fill with new media from manufacturer or outside supplier. 

Manufacturer will provide specification of media and sources to purchase. Utilize the 

manufacture provided refilling trey and place on top of cartridge. Fill trey with new bulk 

media and shake down into place. Using your hands slightly compact media into each filter 

cage. Once cages are full removed refilling trey and replace cartridge top ensuring bolts 

are properly tightened.  

 

 

 

 

 

 

 

  

 

F. Exit pre-treatment chamber. Replace access hatch or manhole cover.  

 
 

3. Biofiltration Chamber (middle vegetated chamber) 

 

A. In general, the biofiltration chamber is maintenance free with the exception of maintaining 

the vegetation. Using standard gardening tools properly trim back the vegetation to healthy 

levels. The MWS Linear utilizes vegetation similar to surrounding landscape areas 

therefore trim vegetation to match surrounding vegetation. If any plants have died replace 

plants with new ones:  

 
 
 
 
 
 
 
 
 

Refilling trey for media replacement. Refilling trey on cartridge with bulk 

media. 
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4. Discharge Chamber (contains drain down cartridge & connected to pipe) 

 

A. Remove access hatch or manhole cover over discharge chamber. 

B. Enter chamber to gain access to the drain down filter. Unlock the locking mechanism and 

left up drain down filter housing to remove used BioMediaGREEN filter block as shown 

below:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C. Insert new BioMediaGREEN filter block and lock drain down filter housing back in place. 

Replace access hatch or manhole cover over discharge chamber.  
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Inspection Notes 

 
1. Following maintenance and/or inspection, it is recommended the maintenance operator 

prepare a maintenance/inspection record.  The record should include any maintenance 

activities performed, amount and description of debris collected, and condition of the 

system and its various filter mechanisms.  

 

2. The owner should keep maintenance/inspection record(s) for a minimum of five years from 

the date of maintenance.  These records should be made available to the governing 

municipality for inspection upon request at any time. 

 

3. Transport all debris, trash, organics and sediments to approved facility for disposal in 

accordance with local and state requirements. 

 

4. Entry into chambers may require confined space training based on state and local 

regulations.  

 

5. No fertilizer shall be used in the Biofiltration Chamber.  

 

6. Irrigation should be provided as recommended by manufacturer and/or landscape 

architect. Amount of irrigation required is dependent on plant species. Some plants may 

not require irrigation after initial establishment. 
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Inspection Form 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Modular Wetland System, Inc. 
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Maintenance Report 
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BIO-1:  Biofiltration 

Definition 

A biofiltration area is a vegetated shallow depression 
that is designed to receive and treat stormwater 
runoff from downspouts, piped inlets, or sheet flow 
from adjoining paved areas.  A shallow ponding 
zone is provided above the vegetated surface for 
temporary storage of stormwater runoff.  During 
storm events, stormwater runoff accumulates in the 
ponding zone and gradually infiltrates the surface 
and filters through the biofiltration soil media before 
being collected by an underdrain system. 

Stormwater runoff treatment occurs through a 
variety of natural mechanisms as stormwater runoff filters through the vegetation root 
zone.  In biofiltration areas, microbes and organic material in the biofiltration soil media 
help promote the adsorption of pollutants (e.g., dissolved metals and petroleum 
hydrocarbons) into the soil matrix.  Plants utilize soil moisture and promote the drying of 
the soil through transpiration.  Biofiltration areas are typically planted with native, 
drought-tolerant plant species that do not require fertilization and can withstand wet 
soils for at least 96 hours. 

A schematic of a typical biofiltration area is presented in Figure E-7. 

LID Ordinance Requirements 

Biofiltration can be used as an alternative compliance measure.   

Pollutant of Concern Treated by Biofiltration? 

Suspended solids No 

Total phosphorus No 

Total nitrogen Yes 

Total Kjeldahl nitrogen Yes 

Cadmium, total No 

Chromium, total Yes 

Copper, total No 

Lead, total Yes 

Zinc, total No 

Source: Treatment Best Management Practices Performance, Los Angeles Regional Water Quality 
Control Board, December 9, 2013. 
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Advantages 

• Has a low cost for installation 

• Enhances site aesthetics 

• Requires little maintenance 

Disadvantages 

• May require individual owner/tenants to perform maintenance 
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Figure E-7.  Biofiltration Area Schematic 
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General Constraints and Implementation Considerations 

• Biofiltration areas can be applied in various settings including, but not limited to: 

o Individual lots for rooftop, driveway, and other on-site impervious surface  

o Shared facilities located in common areas for individual lots 

o Areas within loop roads or cul-de-sacs 

o Landscaped parking lot islands 

o Within right-of-ways along roads 

o Common landscaped areas in apartment complexes or other multi-family 
housing designs 

o Parks and along open space perimeter 

• If tire curbs are provided and parking stalls are shortened, cars are allowed to 
overhang the biofiltration area. 

• Biofiltration areas must be located sufficiently far from structure foundations to 
avoid damage to structures (as determined by a certified structural or 
geotechnical engineer). 

• Any parking areas bordering the biofiltration area must be monolithically poured 
concrete or deepended curb concrete to provide structural stability to the 
adjacent parking section. 

• Geomembrane liners must be used in areas subject to spills or pollutant hot 
spots. 

• During construction activities should avoid compaction of native soils below 
planting media layer or gravel zone. 

• Stormwater runoff must be diverted around the biofiltration area during the period 
of vegetation establishment.  If diversion is not feasible, the graded and seeded 
areas must be protected with suitable sediment controls (i.e., silt fences).All 
damaged areas should be repaired, seeded, or re-planted immediately. 

• The general landscape irrigation system should incorporate the biofiltration area, 
as applicable. 

Design Specifications 

The following sections describe the design specifications for biofiltration areas. 

Geotechnical 

Due to the potential to contaminate groundwater, cause slope instability, impact 
surrounding structures, and potential for insufficient infiltration capacity, an extensive 
geotechnical site investigation must be conducted during the site planning process to 
verify site suitability for biofiltration.  All geotechnical investigations must be performed 
according to the most recent GMED Policy GS 200.1.  Soil infiltration rates and the 
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groundwater table depth must be evaluated to ensure that conditions are satisfactory for 
proper operation of a biofiltration area.  The project applicant must demonstrate through 
infiltration testing, soil logs, and the written opinion of a licensed civil engineer that 
sufficiently permeable soils exist on-site to allow the construction of a properly 
functioning biofiltration system. 

Biofiltration areas are appropriate for soils with a minimum corrected in-situ infiltration 
rate of 0.3 in/hr.  The geotechnical report must determine if the proposed project site is 
suitable for a biofiltration area and must recommend a design infiltration rate (see 
“Design Infiltration Rate” under the “Sizing” section).  The geotechnical investigation 
should be such that a good understanding is gained as to how the stormwater runoff will 
move through the soil (horizontally or vertically) and if there are any geological 
conditions that could inhibit the movement of water. 

Pretreatment 

Pretreatment refers to design features that provide settling of large particles before 
stormwater runoff enters a stormwater quality control measure in order to reduce the 
long-term maintenance burden.  Pretreatment should be provided to reduce the 
sediment load entering a biofiltration area in order to maintain the infiltration rate of the 
biofiltration area.  To ensure that biofiltration areas are effective, the project applicant 
must incorporate pretreatment devices that provide sediment removal (e.g., vegetated 
swales, vegetated filter strips, sedimentation manholes, and proprietary devices).  The 
use of at least two pretreatment devices is highly recommended for biofiltration areas. 

Geometry 

• Biofiltration areas must be sized to capture and treat 1.5 times the SWQDv that is 
not reliably retained on the project site with an 18-inch maximum ponding depth. 

• The planting soil depth must be a minimum of two feet, although three feet is 
preferred.  The planting soil depth should provide a beneficial root zone for the 
chosen vegetation and adequate water storage for the stormwater runoff.  A 
deeper planting soil depth will also provide a smaller surface area footprint. 

• A gravel storage layer below the biofiltration area soil media is required to 
provide adequate temporary storage to retain 1.5 times the SWQDv that is not 
reliably retained on the project site and to promote infiltration. 

Sizing 

Biofiltration areas are sized using a simple sizing method where 1.5 times the SWQDv 
that is not reliably retained on the project site must be completely filtered within 96 
hours.  If the incoming stormwater runoff flow rate is lower than the long term filtration 
rate, above ground storage does not need to be provided.  If the incoming stormwater 
runoff flow rate is higher than the long term filtration rate, above ground storage shall be 
provided (see steps below). 
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Step 1: Calculate the design volume 

Biofiltration areas should be sized to capture and treat 1.5 times the portion of the 
SWQDv (see Section 6 for SWQDv calculation procedures) that is not reliability retained 
on the project site, as calculated by the equation below: 

%& = 1.5 × )����� − %+, 
 Where: 

  VB = Biofiltration volume [ft3]; 
  SWQDv = Stormwater quality design volume [ft3]; and 
  VR = Volume of stormwater runoff reliably retained on-site [ft3]. 

Step 2: Calculate the design infiltration rate 

Determine the corrected in-situ infiltration rate (fdesign) of the native soil using the 
procedures described in the most recent GMED Policy GS 200.1. 

Step 3: Calculate the surface area 

Select a surface ponding depth (d) that satisfies the geometric criteria and meets the 
site constraints.  Selecting a deeper ponding depth (up to 1.5 ft) generally yields a 
smaller footprint, however, it will require greater consideration for public safety, energy 
dissipation, and plant selection. 

Calculate the time for the selected ponding depth to filter through the planting media 
using the following equation: 

d = �� × f��� !"
12  

 Where: 

d = Ponding depth (max 1.5 ft) [ft];  
tp = Required detention time for surface ponding (max 96 hr) [hr]; and  
fdesign = Design infiltration rate [in/hr]. 

If tp exceeds 96 hours, reduce surface ponding depth (d).  In nearly all cases, tp should 
not approach 96 hours unless fdesign is low. 

Calculate the required infiltrating surface (filter bottom area) using the following 
equation: 

� = %&
�  

 Where: 
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A = Bottom surface area of biofiltration area [ft2]; 
VB = Biofiltration design volume [ft3]; and 
d = Ponding depth (max 1.5 ft) [ft]. 

Flow Entrance and Energy Dissipation 

Maintain a minimum slope of 1 percent for pervious surfaces and 0.5 percent for 
impervious surfaces to the biofiltration area inlet.  The following types of flow entrance 
can be used for biofiltration cells: 

• Level spreaders (i.e., slotted curbs) can be used to facilitate sheet flow. 

• Dispersed, low velocity flow across a landscape area.  Dispersed flow may not 
be possible given space limitations or if the biofiltration area is controlling 
roadway or parking lot flows where curbs are mandatory. 

• Dispersed flow across pavement or gravel and past wheel stops for parking 
areas. 

• Flow spreading trench around perimeter of biofiltration area.  May be filled with 
pea gravel or vegetated with 3:1 side slopes similar to a swale.  A vertical-walled 
open trench may also be used at the discretion of LACDPW. 

• Curb cuts for roadside or parking lot areas, if approved by LACDPW:  curb cuts 
should include rock or other erosion controls in the channel entrance to dissipate 
energy.  Flow entrance should drop two to three inches from curb line and 
provide an area for settling and periodic removal of sediment and coarse material 
before flow dissipates to the remainder of the biofiltration area. 

• Piped entrances, such as roof downspouts, should include rock, splash blocks, or 
other erosion controls at the entrance to dissipate energy and disperse flows. 

• Woody plants (trees, shrubs, etc.) can restrict or concentrate flows and can be 
damaged by erosion around the root ball and must not be placed directly in the 
entrance flow path. 

Drainage 

Biofiltration areas must be designed to drain below the planting soil in less than 96 
hours.  Soils must be allowed to dry out periodically in order to restore hydraulic 
capacity to receive stormwater runoff from subsequent storm events, maintain infiltration 
rates, maintain adequate soil oxygen levels for healthy soil biota and vegetation, and 
provide proper soil conditions for biodegradation and retention of pollutants. 

Underdrain 

Biofiltration areas require an underdrain to collect and discharge stormwater runoff that 
has been filtered through the soil media, but not infiltrated, to another stormwater quality 
control measure, storm drain system, or receiving water.  The underdrain must have a 
mainline diameter of eight inches using slotted PVC SDR 26 or PVC C9000.  Slotted 
PVC allows for pressure water cleaning and root cutting, if necessary.  The slotted pipe 
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should have two to four rows of slots cut perpendicular to the axis of the pipe or at right 
angles to the pitch of corrugations.  Slots should be 0.04 to 0.1 inches wide with a 
length of 1 to 1.25 inches.  Slots should be longitudinally-spaced such that the pipe has 
a minimum of one square inch opening per lineal foot and should face down. 

The underdrain should be placed in a gravel envelope (Class 2 Permeable Material per 
Caltrans Spec. 68-1.025) that measures three feet wide and six inches deep.  The 
underdrain is elevated from the bottom of the biofiltration area by six inches within the 
gravel envelope to create a fluctuating anaerobic/aerobic zone below the underdrain to 
facilitate denitrification within the anaerobic/anoxic zone and reduce nutrient 
concentrations.  The top and sides of the underdrain pipe should be covered with gravel 
to a minimum depth of 12 inches.  The underdrain and gravel envelope should be 
covered with a geomembrane liner to prevent clogging.  The following aggregate should 
be used for the gravel envelope: 

Particle Size 
(ASTM D422) 

% Passing by 
Weight 

¾ inch 100% 

¼ inch 30-60% 

#8 20-50% 

#50 3-12% 

#200 0-1% 

 
Underdrains should be sloped at a minimum of 0.5 percent and must drain freely to an 
approved discharge point. 

Rigid non-perforated observation pipes with a diameter equal to the underdrain 
diameter should be connected to the underdrain to provide a clean-out port as well as 
an observation well to monitor drainage rates.  The wells/clean-outs should be 
connected to the perforated underdrain with the appropriate manufactured connections.  
The wells/clean-outs should extend six inches above the top elevation of the biofiltration 
area mulch, and should be capped with a lockable screw cap.  The ends of underdrain 
pipes not terminating in an observation well/clean-out should also be capped. 

Hydraulic Restriction Layer 

Lateral infiltration pathways may need to be restricted due to the close proximity of 
roads, foundations, or other infrastructure.  A geomembrane liner, or other equivalent 
waterproofing, may be placed along the vertical walls to reduce lateral flows.  This 
geomembrane liner must have a minimum thickness of 30 mils and meet the 
requirements of Table E-12.  Generally, waterproof barriers should not be placed on the 
bottom of the biofiltration unit, as this would prevent incidental infiltration which is 
important to meeting the required pollutant load reduction.  

Table E-12.  Geomembrane Liner Specifications for Biofiltration Areas 
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Parameter Test Method Specifications 

Material  Nonwoven geomembrane liner 

Unit weight  8 oz/yd
3
 (minimum) 

Filtration rate  0.08 in/sec (minimum) 

Puncture strength ASTM D-751 (Modified) 125 lbs (minimum) 

Mullen burst strength ASTM D-751 400 lb/in
2
 (minimum) 

Tensile strength AST D-1682 300 lbs (minimum) 

Equiv. opening size US Standard Sieve No. 80 (minimum) 

Planting/Storage Media 

• The planting media placed in the biofiltration area should achieve a long-term, in-
place infiltration rate of at least 5 in/hr.  Higher infiltration rates of up to 12 in/hr 
are permissible.  The biofiltration soil media must retain sufficient moisture to 
support vigorous plant growth. 

• The planting media mix must consist of 60 to 80 percent sand and 20 to 40 
percent compost. 

• Sand should be free of wood, waste, coatings such as clay, stone dust, 
carbonate, or any other deleterious material.  All aggregate passing the No. 200 
sieve size should be non-plastic.  Sand for biofiltration should be analyzed by an 
accredited laboratory using #200, #100, #40, #30, #16, #8, #4, and 3/8 sieves 
(ASTM D422 or as approved by the local permitting authority) and meet the 
following gradations (Note:  all sand complying with ASTM C33 for fine aggregate 
comply with the gradation requirements listed below): 

Particle Size 
(ASTM D422) 

% Passing by 
Weight 

3/8 inch 100% 

#4 90-100% 

#8 70-100% 

#16 40-95% 

#30 15-70% 

#40 5-55% 

#110 0-15% 

#200 0-5% 

 
Note:  The gradation of the sand component of the biofiltration soil media is 
believed to be a major factor in the infiltration rate of the media mix.  If the 
desired hydraulic conductivity of the biofiltration soil media cannot be achieved 
within the specified proportions of sand and compost (#2), then it may be 
necessary to utilize sand at the coarser end of the range specified minimum 
percent passing. 
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• Compost should be a well-decomposed, stable, weed-free organic matter source 
derived from waste materials including yard debris, wood wastes, or other 
organic material not including manure or biosolids meeting standards developed 
by the USCC.  The product shall be certified through the USCC STA Program (a 
compost testing and information disclosure program).  Compost quality shall be 
verified via a laboratory analysis to be: 

o Feedstock materials must be specified and include one or more of the 
following:  landscape/yard trimmings, grass clippings, food scraps, and 
agricultural crop residues. 

o pH between 6.5 and 8.0 (may vary with plant palette) 

o Organic Matter: 35 to 75 percent dry weight basis 

o Carbon and Nitrogen Ratio: 15:1 < C:N < 25:1 

o Maturity/Stability:  Compost must have a dark brown color and a soil-like 
odor.  Compost exhibiting a sour or putrid smell, containing recognizable 
grass or leaves, or is hot (120°F) upon delivery or rewetting is not 
acceptable. 

o Toxicity:  any one of the following measures is sufficient to indicate non-
toxicity: 

� NH4:NH3 < 3 

� Ammonium < 500 ppm, dry weight basis 

� Seed germination > 80 percent of control 

� Plant trials > 80 percent of control 

� Solvita® > 5 index value 

o Nutrient content: 

� Total Nitrogen content ≥ 0.9 percent preferred 

� Total Boron should be < 80 ppm; soluble boron < 2.5 ppm 

o Salinity:  < 6.0 mmhos/cm 

o Compost for biofiltration area should be analyzed by an accredited 
laboratory using #200, ¼-inch, ½-inch, and 1-inch sieves (ASTM D422) 
and meet the gradation requirements in the table below: 

Particle Size 
(ASTM D422) 

% Passing by 
Weight 

1 inch 99-100 

½ inch 90-100 

¼ inch 40-90 

#200 2-10 
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Tests should be sufficiently recent to represent the actual material that is 
anticipated to be delivered to the site.  If processes or sources used by the 
supplier have changed significantly since the most recent testing, new tests 
should be requested. 

The gradation of compost used in biofiltration soil media is believed to play an 
important role in the saturated infiltration rate of the media.  To achieve a higher 
saturated infiltration rate, it may be necessary to utilize compost at the coarser 
end of the range (minimum percent passing).  The percent passing the #200 
sieve (fines) is believed to be the most important factor in hydraulic conductivity. 

In addition, coarser compost mix provides more heterogeneity of the biofiltration 
soil media, which is believed to be advantageous for more rapid development of 
soil structure needed to support healthy biological processes.  This may be an 
advantage for plant establishment with lower nutrient and water input. 

• Biofiltration soil media not meeting the above criteria should be evaluated on a 
case-by-case basis.  Alternative biofiltration soil media must meet the following 
specifications: 

“Soils for biofiltration facilities must be sufficiently permeable to infiltrate 
stormwater runoff at a minimum of rate of 5 in/hr during the life of the facility, and 
provide sufficient retention of moisture and nutrients to support healthy 
vegetation.”  The following steps shall be followed by LACDPW to verify that 
alternative biofiltration soil media mixes meet the specification: 

o Submittals – The applicant must submit to LACDPW for approval: 

� A sample of mixed biofiltration soil media. 

� Certification from the soil supplier or an accredited laboratory that 
the biofiltration soil media meets the requirements of this 
specification. 

� Certification from an accredited geotechnical testing laboratory that 
the biofiltration soil media has an infiltration rate between 5 and 12 
in/hr. 

� Organic content test results of the biofiltration soil media.  Organic 
content test shall be performed in accordance with the Testing 
Methods for the Examination of Compost and Composting 
(TMECC) 05.07A, “Loss-On-Ignition Organic Matter Method”. 

� Organic grain size analysis results of mixed biofiltration soil media 
performed in accordance with ASTM D422, Standard Test Method 
for Particle Size Analysis of Soils. 

� A description of the equipment and methods used to mix the sand 
and compost to produce the biofiltration soil media. 

o The name of the testing laboratory(ies) and the following information: 
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� Contact person(s) 

� Address(es) 

� Phone contact(s) 

� E-mail address(es) 

� Qualifications of laboratory(ies) and personnel including date of 
current certification by STA, ASTM, or approved equal. 

o Biofiltration soils shall be analyzed by an accredited laboratory using #200 
and ½-inch sieves (ASTM D422 or as approved by LACDPW), and meet 
the gradation described in the table below: 

Particle Size 
(ASTM D422) 

% Passing by 
Weight 

½ inch 97-100 

#200 2-5 

 
• Biofiltration soil media shall be analyzed by an accredited geotechnical laboratory 

for the following tests: 

o Moisture – density relationships (compaction tests) must be conducted on 
biofiltration soil media.  Biofiltration soil media for the permeability test 
shall be compacted to 85 to 90 percent of the maximum dry density 
(ASTM D1557). 

o Constant head permeability testing in accordance with ASTM D2434 shall 
be conducted on a minimum of two samples with a 6-inch mold and 
vacuum saturation. 

• Mulch is recommended for the purpose of retaining moisture, preventing erosion, 
and minimizing weed growth.  Projects subject to the California Model Water 
Efficiency Landscaping Ordinance (or comparable local ordinance) will be 
required to provide at least 2 inches of mulch.  Aged mulch, also called compost 
mulch, reduces the ability of weeds to establish, keeps soil moist, and 
replenishes soil nutrients.  Biofiltration areas must be covered with two to four 
inches (average three inches) of mulch at the start and an annual placement 
(preferably in June after weeding) of one to two inches of mulch beneath plants. 

• The planting media design height must be marked appropriately, such as a collar 
on the overflow device or with a stake inserted two feet into the planting media 
and notched, to show biofiltration surface level and ponding level. 

Vegetation 

Prior to installation, a licensed landscape architect must certify that all plants, unless 
otherwise specifically permitted, conform to the standards of the current edition of 
American Standard for Nursery Stock as approved by the American Standards Institute, 
Inc.  All plant grades shall be those established in the current edition of American 
Standards for Nursery Stock. 
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• Shade trees must have a single main trunk.  Trunks must be free of branches 
below the following heights: 

CALIPER (in) Height (ft) 

1½-2½ 5 

3 6 

 
• Plants must be tolerant of summer drought, ponding fluctuations, and saturated 

soil conditions for 96 hours. 

• It is recommended that a minimum of three types of tree, shrubs, and/or 
herbaceous groundcover species be incorporated to protect against facility failure 
due to disease and insect infestations of a single species. 

• Native plant species and/or hardy cultivars that are not invasive and do not 
require chemical inputs must be used to the maximum extent practicable. 

The biofiltration area should be vegetated to resemble a terrestrial forest community 
ecosystem, which is dominated by understory trees, a shrub layer, and herbaceous 
ground cover.  Select vegetation that: 

• Is suited to well-drained soil; 

• Will be dense and strong enough to stay upright, even in flowing water; 

• Has minimum need for fertilizers; 

• Is not prone to pests and is consistent with Integrated Pest Management 
practices; and 

• Is consistent with local water conservation ordinance requirements. 

Irrigation System 

Provide an irrigation system to maintain viability of vegetation, if applicable.  The 
irrigation system must be designed to local code or ordinance specifications. 

Restricted Construction Materials 

The use of pressure-treated wood or galvanized metal at or around a biofiltration area is 
prohibited. 

Overflow Device 

An overflow device is required at the 18-inch ponding depth.  The following, or 
equivalent, should be provided: 

• A vertical PVC pipe (SDR 26) to act as an overflow riser. 

• The overflow riser(s) should be eight inches or greater in diameter, so it can be 
cleaned without damage to the pipe. 
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• The inlet to the riser should be at the ponding depth (18 inches for fenced 
biofiltration areas and 6 inches for areas that are not fenced), and be capped with 
a spider cap to exclude floating mulch and debris.   Spider caps should be 
screwed in or glued (e.g., not removable).  The overflow device should convey 
stormwater runoff in excess of 1.5 times the SWQDv that is not reliably retained 
on the project site to an approved discharge location (another stormwater quality 
control measure, storm drain system, or receiving water). 

Maintenance Requirements 

Maintenance and regular inspections are important for proper function of biofiltration 
areas.  Biofiltration areas require annual plant, soil, and mulch layer maintenance to 
ensure optimal infiltration, storage, and pollutant removal capabilities.  In general, 
biofiltration maintenance requirements are typical landscape care procedures and 
include: 

• Irrigate plants as needed during prolonged dry periods.  In general, plants should 
be selected to be drought-tolerant and not require irrigation after establishment 
(two to three years). 

• Inspect flow entrances, ponding area, and surface overflow areas periodically, 
and replace soil, plant material, and/or mulch layer in areas if erosion has 
occurred.  Properly-designed facilities with appropriate flow velocities should not 
cause erosion except potentially during in extreme events.  If erosion occurs, the 
flow velocities and gradients within the biofiltration area and flow dissipation and 
erosion protection strategies in the pretreatment area and flow entrance should 
be reassessed.  If sediment is deposited in the biofiltration area, identify the 
source of the sediment within the tributary area, stabilize the source, and remove 
excess surface deposits. 

• Prune and remove dead plant material as needed.  Replace all dead plants, and 
if specific plants have a high mortality rate, assess the cause and, if necessary, 
replace with more appropriate species. 

• Remove weeds as needed until plants are established.  Weed removal should 
become less frequent if the appropriate plant species are used and planting 
density is attained. 

• Select the proper soil mix and plants for optimal fertility, plant establishment, and 
growth to preclude the use of nutrient and pesticide supplements.  By design, 
biofiltration facilities are located in areas where phosphorous and nitrogen levels 
are often elevated such that these should not be limiting nutrients.  Addition of 
nutrients and pesticides may contribute pollutant loads to receiving waters. 

• In areas where heavy metals deposition is likely (i.e., tributary areas to industrial, 
vehicle dealerships/repair, parking lots, roads), replace mulch annually.  In areas 
where metals deposition is less likely (i.e., residential lots), replace or add mulch 
as needed to maintain a two to three inch depth at least once every two years. 
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• Analyze soil for fertility and pollutant levels if necessary.  Biofiltration soil media 
are designed to maintain long-term fertility and pollutant processing capability. 

• Eliminate standing water to prevent vector breeding. 

• Inspect overflow devices for obstructions or debris, which should be removed 
immediately.  Repair or replace damaged pipes upon discovery. 

• Inspect, and clean if necessary, the underdrain. 

A summary of potential problems that need to be addressed by maintenance activities is 
presented in Table E-13. 

The County requires execution of a maintenance agreement to be recorded by the 
property owner for the on-going maintenance of any privately-maintained stormwater 
quality control measures.  The property owner is responsible for compliance with the 
maintenance agreement.  A sample maintenance agreement is presented in Appendix 
H. 
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Table E-13.  Biofiltration Troubleshooting Summary 

Problem 
Conditions When Maintenance Is 

Needed 
Maintenance Required 

Vegetation Overgrown vegetation Mow and prune vegetation as 
appropriate. 

Presence of invasive, poisonous, 
nuisance, or noxious vegetation or 
weeds 

Remove this vegetation and 
plant native species as needed. 

Trash and Debris Trash, plant litter, and dead leaves 
present 

Remove and properly dispose of 
trash and debris. 

Irrigation (if applicable) Not functioning correctly Check irrigation system for clogs 
or broken lines and repair as 
needed. 

Inlet/Overflow Inlet/overflow areas clogged with 
sediment and/or debris 

Remove material. 

Overflow pipe blocked or broken Repair as needed. 

Erosion/Sediment 
Accumulation 

Splash pads or spreader incorrectly 
placed 

Presence of erosion or sediment 
accumulation 

Check inlet structure to ensure 
proper function.  Repair, or 
replace if necessary, the inlet 
device.  Repair eroded areas 
with gravel as needed.  Re-grade 
the biofiltration area as needed. 

Contaminants and Pollution Any evidence of oil, gasoline, 
contaminants, or other pollutants 

Remove any evidence of visual 
contamination from floatables 
such as oil and grease. 

Standing water Standing water observed more 
than 96 hours after storm event 

Inspect, and clean as needed, 
the underdrain to ensure proper 
function.  Clear clogs as needed.  
Remove and replace planter 
media (sand, gravel, topsoil, 
mulch) and vegetation. 
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December 8, 2021 
 
Duke Realty 
200 Spectrum Center Drive, Suite 1600 
Irvine, California 92618 
  
Attention: Mr. D.J. Arellano, P.E. 
    Director, Development Services 
        
Project No.:  21G248-1 
 
Subject:  Geotechnical Investigation  
    Proposed Warehouse  
    SEC Lakeland Road and Norwalk Boulevard 
  Santa Fe Springs, California 
 
Dear Mr. Weber: 
 
In accordance with your request, we have conducted a geotechnical investigation at the subject 
site. We are pleased to present this report summarizing the conclusions and recommendations 
developed from our investigation.  
 
We sincerely appreciate the opportunity to be of service on this project. We look forward to 
providing additional consulting services during the course of the project. If we may be of further 
assistance in any manner, please contact our office. 
 

Respectfully Submitted, 
 

SOUTHERN CALIFORNIA GEOTECHNICAL, INC. 
 
 
 
 
Daniel W. Nielsen, GE 3166     
Senior Engineer  
 
 

 
 
 
Robert G. Trazo, M.Sc., GE 2655 
Principal Engineer 
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1.0 EXECUTIVE SUMMARY         

Presented below is a brief summary of the conclusions and recommendations of this investigation.  
Since this summary is not all inclusive, it should be read in complete context with the entire 
report. 
 
Geotechnical Design Considerations 
• Artificial fill soils were encountered at all of the boring locations, extending from the ground 

surface or beneath the pavements to depths of 2½ to 6½± feet.  
• The fill soils and near-surface alluvial soils possess variable strengths and densities. The 

existing fill soils are considered to represent undocumented fill. These soils, in their present 
condition, are not considered suitable for support of the foundation loads of the new structure. 
Additionally, it is anticipated that demolition of the existing structures and associated 
improvements will cause disturbance of the upper 3 to 5± feet of soil. 

• Remedial grading will be necessary within the proposed building area to remove the 
undocumented fill soils in their entirety, the upper portion of the near-surface native alluvial 
soils, and any soils disturbed during the demolition process, and replace these materials as 
compacted structural fill soils. 

 
Site Preparation Recommendations 
• Demolition of the existing structures will be necessary to facilitate the proposed development. 

Demolition debris should be disposed of off-site. Alternatively, concrete and asphalt debris 
may be crushed into miscellaneous base (CMB) and used as fill on the site. 

• If the existing trees will not remain with the proposed development, then the entire root mass 
should also be stripped from the site.  

• Remedial grading is recommended to be performed within the proposed building area in order 
to remove all of the undocumented fill soils in their entirety, the upper portion of the near-
surface native alluvial soils, and any soils disturbed during site stripping and demolition 
operations. The soils within the proposed building pad area should be overexcavated to a 
depth of 5 feet below existing grade and to a depth of at least 4 feet below proposed building 
pad subgrade elevations, whichever is greater. 

• The depth of overexcavation should also be sufficient to remove any existing fill soils. The 
proposed foundation influence zones should be overexcavated to a depth of at least 3 feet 
below proposed foundation bearing grade. 

• Based on conditions encountered at the exploratory boring locations, moist to very moist soils 
may be encountered at or near the base of the recommended overexcavation. Scarification 
and air drying of these materials may be sufficient to obtain a stable subgrade. However, if 
highly unstable soils are identified, and if the construction schedule does not allow for delays 
associated with drying, mechanical stabilization, usually consisting of coarse crushed stone 
and/or geotextile, may be necessary. 

• After the overexcavation has been completed, the resulting subgrade soils should be 
evaluated by the geotechnical engineer to identify any additional soils that should be removed. 
The resulting subgrade should then be scarified to a depth of 12 inches and moisture 
conditioned (or air dried) to 2 to 4 percent above optimum. The previously excavated soils 
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may then be replaced as compacted structural fill. All structural fill soils should be compacted 
to at least 90 percent of the ASTM D-1557 maximum dry density. 

• The new pavement and flatwork subgrade soils are recommended to be scarified to a depth 
of 12± inches, moisture conditioned and recompacted to at least 90 percent of the ASTM D-
1557 maximum dry density. 

• Based on the results of corrosivity testing, the on-site soils are considered to be severely 
corrosive to ductile iron pipe. 

 
Foundation Design Recommendations 
• Spread footing foundations, supported in newly placed structural fill soils.  
• Maximum, net allowable soil bearing pressure: 2,500 lbs/ft2.  
• Maximum, net allowable soil bearing pressure: 1,500 lbs/ft2 for new footings if the full lateral 

extent of the recommended remedial grading cannot be achieved. 
• Reinforcement consisting of at least six (6) No. 5 rebars (3 top and 3 bottom) in strip footings. 

Additional reinforcement may be necessary for structural considerations. 
 

Building Floor Slab Design Recommendations 
• Conventional Slab-on-Grade: Minimum 6 inches thick. 
• Modulus of Subgrade Reaction: k = 100 psi/in. 
• Minimum slab reinforcement: No. 3 bars at 16 inches on-center, in both directions, due to the 

medium expansive potential of the near-surface soils. The actual thickness and reinforcement 
of the floor slab should be determined by the structural engineer. 

 
Pavements 

ASPHALT PAVEMENTS (R = 10) 

 
Materials 

Thickness (inches) 
Auto Parking and 
Auto Drive Lanes 

(TI =  4.0 to 5.0) 

Truck Traffic 

TI = 6.0 TI = 7.0 TI = 8.0 TI = 9.0 

Asphalt Concrete 3 3½ 4 5 5½  

Aggregate Base 9 12 15 16 19 

Compacted Subgrade  12 12 12 12 12 

 

PORTLAND CEMENT CONCRETE PAVEMENTS (R = 10) 

Materials 

Thickness (inches) 
Autos and Light 

Truck Traffic 

(TI = 6.0) 

Truck Traffic  

TI =7.0 TI = 8.0 TI = 9.0 

PCC 5 5½ 7 8½ 

Compacted Subgrade 

(95% minimum compaction) 
12 12 12 12 
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2.0 SCOPE OF SERVICES         

The scope of services performed for this project was in accordance with our Proposal No. 21P435, 
dated October 6, 2021. The scope of services included a visual site reconnaissance, subsurface 
exploration, field and laboratory testing, and geotechnical engineering analysis to provide criteria 
for preparing the design of the building foundations, building floor slab, and parking lot pavements 
along with site preparation recommendations and construction considerations for the proposed 
development. The evaluation of the environmental aspects of this site was beyond the scope of 
services for this geotechnical investigation. 
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3.0 SITE AND PROJECT DESCRIPTION      

3.1  Site Conditions 

The site is located at the southeast corner of Lakeland Road and Norwalk Boulevard in Santa Fe 
Springs, California. The street address of the site is 12300 Lakeland Boulevard. The site is 
bounded to the north by Lakeland Road, to the west by Norwalk Boulevard and an existing 
aerospace manufacturing facility, to the south by a parking lot and a commercial/industrial 
building, and to the east by Getty Drive. The general location of the site is illustrated on the Site 
Location Map, included as Plate 1 of this report. 
 
The site consists of an L-shaped parcel, 8.45± acres in size. The site is developed with a two-
story office building in the northeastern corner of the property, two small metal buildings in the 
western portion of the property, and a large steel-frame-supported canopy structure in the 
east/central portion of the site. This canopy structure possesses a footprint area of about 50,000 
ft2. The northwesternmost portion of the site is covered with open-graded gravel, and is presently 
used as a parking lot. Large crane/lift equipment is present on the north and south sides of the 
large canopy structure. These cranes/lifts consist of permanent structures with elevated steel 
tracks, supported by steel frames which are presumably supported by a concrete foundation 
located beneath the pavements. The crane systems extend from the east property line along the 
north and south perimeters of the canopy to the west property line on the south side of the 
canopy structure, and about 250 feet west of the structure on the north side. These crane systems 
are about 65± feet wide. No structural information for the existing structures has been provided 
to our office, but we assume that the buildings and crane/lift structures are supported by 
conventional shallow foundation systems.   
 
The buildings are surrounded by asphaltic concrete pavements, with sparse areas of Portland 
Cement concrete (PCC) pavements. The pavements throughout the site are generally in poor 
condition, with extensive cracking throughout. he ground surface cover of the northwestern 
parking lot consists of open graded gravel. 
 
Detailed topographic information was not available at the time of this report. Based on elevations 
obtained from Google Earth and visual observations made at the time of the subsurface 
investigation, the overall site is relatively flat, with less than 4± feet of elevation differential 
throughout the site. The site slopes gently to the west with a gradient of less than 1± percent. 

3.2  Proposed Development 

A conceptual site plan, identified as Scheme 1 and prepared by HPA, Inc., for the proposed 
development was provided to our office by the client. Based on this plan, the site will be developed 
with one (1) warehouse building. The building will be 184,680± ft² in size and will be located in 
the east-central area of the subject site. Dock-high doors will be constructed along a portion of 
the west building wall. The building will be surrounded by asphaltic concrete pavements in the 
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parking and drive areas, Portland cement concrete pavements in the truck court areas, and limited 
areas of concrete flatwork and landscape planters throughout. 
 
Detailed structural information has not been provided. It is assumed that the new building will be 
a single-story structure of tilt-up concrete construction, supported on a conventional shallow 
foundation system with a concrete slab-on-grade floor. Based on the assumed construction, 
maximum column and wall loads are expected to be on the order of 100 kips and 4 to 7 kips per 
linear foot, respectively. 
 
No significant amounts of below grade construction, such as basements or crawl spaces, are 
expected to be included in the proposed development. Based on the assumed topography, cuts 
and fills of up to 3 to 4± feet are expected to be necessary to achieve the proposed site grades. 
It should be noted that this estimate does not include any remedial grading, recommendations 
for which are presented in a subsequent section of this report. 
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4.0  SUBSURFACE EXPLORATION        

4.1  Scope of Exploration/Sampling Methods 

The subsurface exploration conducted for this project consisted of eight (8) borings advanced to 
depths of 15 to 25± feet below the existing site grades. All of the borings were logged during 
drilling by a member of our staff.  
 
The borings were advanced with hollow-stem augers, by a conventional truck-mounted drilling 
rig. Representative bulk and relatively undisturbed soil samples were taken during drilling. 
Relatively undisturbed soil samples were taken with a split barrel “California Sampler” containing 
a series of one inch long, 2.416± inch diameter brass rings. This sampling method is described 
in ASTM Test Method D-3550. In-situ samples were also taken using a 1.4± inch inside diameter 
split spoon sampler, in general accordance with ASTM D-1586. Both of these samplers are driven 
into the ground with successive blows of a 140-pound weight falling 30 inches. The blow counts 
obtained during driving are recorded for further analysis. Bulk samples were collected in plastic 
bags to retain their original moisture content. The relatively undisturbed ring samples were placed 
in molded plastic sleeves that were then sealed and transported to our laboratory.  
 
The approximate locations of the borings are indicated on the Boring Location Plan, included as 
Plate 2 in Appendix A of this report. The Boring Logs, which illustrate the conditions encountered 
at the boring locations, as well as the results of some of the laboratory testing, are included in 
Appendix B. 

4.2  Geotechnical Conditions 

Pavements 

Asphaltic concrete pavements (AC) were encountered at the ground surface of all boring 
locations, with the exception of Boring No. B-5. The AC pavements generally consist of 3 to 5± 
inches in thickness with 0 to 5± inches aggregate base at the boring locations. 

Artificial Fill 

Artificial fill soils were encountered at the ground surface or beneath the pavements at all boring 
locations, extending to depths of 2½ to 6½± feet below existing site grades. The fill soils consist 
of medium stiff to very stiff fine sandy clays and silty clays, as well as loose to medium dense 
silty fine sands and fine sandy silts. The fill soils possess a disturbed and mottled appearance, 
resulting in their classification as artificial fill. 
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Alluvium 

Native alluvium was encountered beneath the fill soils at all of the boring locations, extending to 
at least the maximum depth explored of 25± feet below ground surface. The alluvium consists of 
stiff to very stiff fine sandy clays, silty clays, occasional very stiff to hard clayey silts, and loose 
to dense silty fine sands and fine sandy silts, stiff to hard clayey silts, medium dense clayey fine 
sands, and very stiff fine sandy clays. Various amounts of calcareous veining and nodules and 
iron oxide staining were encountered throughout various strata within the native soils. 

Groundwater 

Free water was not encountered during the drilling of any of the borings. Based on the moisture 
content of the recovered soil samples and the lack of free water in the borings, the static 
groundwater table is at a greater depth than 25± feet below existing site grades. 
 
As part of our research, we reviewed available groundwater data in order to determine the historic 
high groundwater level for the site. The primary reference used to determine the historic 
groundwater depths in this area is the California Geological Survey (CGS) Open File Report 98-
28, the Seismic Hazard Zone Report for the Whittier 7.5-Minute Quadrangle, which indicates that 
the historic high groundwater level for the site was about 20 to 22± feet below the ground 
surface. 
 
Recent water level data was obtained from the California State Water Resources Control Board, 
GeoTracker, website, https://geotracker.waterboards.ca.gov/. One monitoring wells on record is 
located 175± feet north of the site. Water level readings within this monitoring wells indicate a 
high groundwater level of 119± feet below the ground surface in June 2021. 
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5.0 LABORATORY TESTING         

The soil samples recovered from the subsurface exploration were returned to our laboratory for 
further testing to determine selected physical and engineering properties of the soils. The tests 
are briefly discussed below. It should be noted that the test results are specific to the actual 
samples tested, and variations could be expected at other locations and depths. 

Classification 

All recovered soil samples were classified using the Unified Soil Classification System (USCS), in 
accordance with ASTM D-2488. The field identifications were then supplemented with additional 
visual classifications and/or by laboratory testing. The USCS classifications are shown on the 
Boring Logs and are periodically referenced throughout this report. 

Density and Moisture Content 

The density has been determined for selected relatively undisturbed ring samples. These densities 
were determined in general accordance with the method presented in ASTM D-2937. The results 
are recorded as dry unit weight in pounds per cubic foot. The moisture contents are determined 
in accordance with ASTM D-2216, and are expressed as a percentage of the dry weight. These 
test results are presented on the Boring Logs. 

Consolidation 

Selected soil samples were tested to determine their consolidation potential, in accordance with 
ASTM D-2435. The testing apparatus is designed to accept either natural or remolded samples in 
a one-inch-high ring, approximately 2.416 inches in diameter. Each sample is then loaded 
incrementally in a geometric progression and the resulting deflection is recorded at selected time 
intervals. Porous stones are in contact with the top and bottom of the sample to permit the 
addition or release of pore water. The samples are typically inundated with water at an 
intermediate load to determine their potential for collapse or heave. The results of the 
consolidation testing are plotted on Plates C-1 through C-12 in Appendix C of this report. 

Maximum Dry Density and Optimum Moisture Content  

One representative bulk sample has been tested for its maximum dry density and optimum 
moisture content. The results have been obtained using the Modified Proctor procedure, per ASTM 
D-1557 and are presented on Plate C-13 in Appendix C of this report. This test is generally used 
to compare the in-situ densities of undisturbed field samples, and for later compaction testing. 
Additional testing of other soil types or soil mixes may be necessary at a later date. 

Expansion Index 

The expansion potential of the on-site soils was determined in general accordance with ASTM D-
4829. The testing apparatus is designed to accept a 4-inch diameter, 1-in high, remolded sample. 
The sample is initially remolded to 50± 1 percent saturation and then loaded with a surcharge 
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equivalent to 144 pounds per square foot. The sample is then inundated with water, and allowed 
to swell against the surcharge. The resultant swell or consolidation is recorded after a 24-hour 
period. The results of the EI testing are as follows: 

 

Sample Identification Expansion Index Expansive Potential 

B-3 @ 0 to 5 feet 83 Medium 

Soluble Sulfates 

A representative sample of the near-surface soil was submitted to a subcontracted analytical 
laboratory for determination of soluble sulfate content. Soluble sulfates are naturally present in 
soils, and if the concentration is high enough, can result in degradation of concrete which comes 
into contact with these soils. The results of the soluble sulfate testing are presented below, and 
are discussed further in a subsequent section of this report. 
 

Sample Identification Soluble Sulfates (%) Sulfate Classification 

B-8 @ 0 to 5 feet 0.003 Not Applicable (S0) 

Corrosivity Testing 

One representative sample of the near-surface soils was submitted to a subcontracted corrosion 
engineering laboratory to identify potentially corrosive characteristics with respect to common 
construction materials. The corrosivity testing included a determination of the electrical resistivity, 
pH, and chloride and nitrate concentrations of the soils, as well as other tests. The results of 
some of these tests are presented below. 
 

Sample Identification Saturated Resistivity 
(ohm-cm) pH Chlorides 

(mg/kg) 
Nitrates 
(mg/kg) 

B-4 @ 0 to 5 feet 6,800 7.6 4.0 3.6 
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6.0 CONCLUSIONS AND RECOMMENDATIONS     

Based on the results of our review, field exploration, laboratory testing and geotechnical analysis, 
the proposed development is considered feasible from a geotechnical standpoint. The 
recommendations contained in this report should be taken into the design, construction, and 
grading considerations. 
 
The recommendations are contingent upon all grading and foundation construction activities 
being monitored by the geotechnical engineer of record. The recommendations are provided with 
the assumption that an adequate program of client consultation, construction monitoring, and 
testing will be performed during the final design and construction phases to verify compliance 
with these recommendations. Maintaining Southern California Geotechnical, Inc., (SCG) as the 
geotechnical consultant from the beginning to the end of the project will provide continuity of 
services. The geotechnical engineering firm providing testing and observation services shall 
assume the responsibility of Geotechnical Engineer of Record.  
 
The Grading Guide Specifications, included as Appendix D, should be considered part of this 
report, and should be incorporated into the project specifications. The contractor and/or owner 
of the development should bring to the attention of the geotechnical engineer any conditions that 
differ from those stated in this report, or which may be detrimental for the development. 

6.1  Seismic Design Considerations 

The subject site is located in an area which is subject to strong ground motions due to 
earthquakes. The performance of a site-specific seismic hazards analysis was beyond the scope 
of this investigation. However, numerous faults capable of producing significant ground motions 
are located near the subject site. Due to economic considerations, it is not generally considered 
reasonable to design a structure that is not susceptible to earthquake damage. Therefore, 
significant damage to structures may be unavoidable during large earthquakes. The proposed 
structure should, however, be designed to resist structural collapse and thereby provide 
reasonable protection from serious injury, catastrophic property damage and loss of life. 

Faulting and Seismicity 

Research of available maps indicates that the subject site is not located within an Alquist-Priolo 
Earthquake Fault Zone. Furthermore, SCG did not identify any evidence of faulting during the 
geotechnical investigation. Therefore, the possibility of significant fault rupture on the site is 
considered to be low.  
 
The potential for other geologic hazards such as seismically induced settlement, lateral spreading, 
tsunamis, inundation, seiches, flooding, and subsidence affecting the site is considered low. 
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Seismic Design Parameters 

The 2019 California Building Code (CBC) provides procedures for earthquake resistant structural 
design that include considerations for on-site soil conditions, occupancy, and the configuration of 
the structure including the structural system and height. The seismic design parameters 
presented below are based on the soil profile and the proximity of known faults with respect to 
the subject site. 
 
Based on standards in place at the time of this report, the proposed development is expected to 
be designed in accordance with the requirements of the 2019 edition of the California Building 
Code (CBC), which was adopted on January 1, 2020. 
 
The 2019 CBC Seismic Design Parameters have been generated using the SEAOC/OSHPD Seismic 
Design Maps Tool, a web-based software application available at the website 
www.seismicmaps.org. This software application calculates seismic design parameters in 
accordance with several building code reference documents, including ASCE 7-16, upon which 
the 2019 CBC is based. The application utilizes a database of risk-targeted maximum considered 
earthquake (MCER) site accelerations at 0.01-degree intervals for each of the code documents. 
The table below was created using data obtained from the application. The output generated 
from this program is included as Plate E-1 in Appendix E of this report.  
 
The 2019 CBC requires that a site-specific ground motion study be performed in accordance with 
Section 11.4.8 of ASCE 7-16 for Site Class D sites with a mapped S1 value greater than 0.2. 
However, Section 11.4.8 of ASCE 7-16 also indicates an exception to the requirement for a site-
specific ground motion hazard analysis for certain structures on Site Class D sites. The 
commentary for Section 11 of ASCE 7-16 (Page 534 of Section C11 of ASCE 7-16) indicates that 
“In general, this exception effectively limits the requirements for site-specific hazard analysis to 
very tall and or flexible structures at Site Class D sites.” Based on our understanding of the 
proposed development, the seismic design parameters presented below were 
calculated assuming that the exception in Section 11.4.8 applies to the proposed 
structure at this site. However, the structural engineer should verify that this 
exception is applicable to the proposed structure. Based on the exception, the spectral 
response accelerations presented below were calculated using the site coefficients (Fa and Fv) 
from Tables 1613.2.3(1) and 1613.2.3(2) presented in Section 16.4.4 of the 2019 CBC. 

 
2019 CBC SEISMIC DESIGN PARAMETERS 

Parameter Value 

Mapped Spectral Acceleration at 0.2 sec Period SS 1.697 

Mapped Spectral Acceleration at 1.0 sec Period S1 0.607 

Site Class --- D 

Site Modified Spectral Acceleration at 0.2 sec Period SMS 1.697 

Site Modified Spectral Acceleration at 1.0 sec Period SM1 1.032 

Design Spectral Acceleration at 0.2 sec Period SDS 1.132 

Design Spectral Acceleration at 1.0 sec Period SD1 0.688 
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It should be noted that the site coefficient Fv and the parameters SM1 and SD1 were not included 
in the SEAOC/OSHPD Seismic Design Maps Tool output for the ASCE 7-16. We calculated these 
parameters-based on Table 11.4-2 in Section 11.4.4 of ASCE 7-16 using the value of S1 obtained 
from the Seismic Design Maps Tool, assuming that a site-specific ground motion hazards analysis 
is not required for the proposed building at this site. 

Liquefaction 

Liquefaction is the loss of the strength in generally cohesionless, saturated soils when the pore-
water pressure induced in the soil by a seismic event becomes equal to or exceeds the overburden 
pressure. The primary factors which influence the potential for liquefaction include groundwater 
table elevation, soil type and grain size characteristics, relative density of the soil, initial confining 
pressure, and intensity and duration of ground shaking. The depth within which the occurrence 
of liquefaction may impact surface improvements is generally identified as the upper 50 feet 
below the existing ground surface. Liquefaction potential is greater in saturated, loose, poorly 
graded fine sands with a mean (d50) grain size in the range of 0.075 to 0.2 mm (Seed and Idriss, 
1971). Clayey (cohesive) soils or soils which possess clay particles (d<0.005mm) in excess of 20 
percent (Seed and Idriss, 1982) are generally not considered to be susceptible to liquefaction, 
nor are those soils which are above the historic static groundwater table. 
 
The Earthquake Zones of Required Investigation, Whittier Quadrangle, published by the CGS 
indicates that the subject site is not located within a designated liquefaction hazard zone. In 
addition, the subsurface conditions encountered at the subject site are not considered to be 
conducive to liquefaction. Based on the lack of a static groundwater table within the upper 50± 
feet, and the mapping performed by the CGS, liquefaction is not considered to be a significant 
design concern for this project.  

6.2  Geotechnical Design Considerations 

General 

Artificial fill soils were encountered at all of the boring locations, extending from the ground 
surface to depths of 2½ to 6½± feet. The fill soils and near-surface alluvial soils possess varying 
strengths. The existing fill soils are considered to represent undocumented fill. These soils, in 
their present condition, are not considered suitable to support the foundation and floor slab loads 
of the new structure. Additionally, it is anticipated that demolition of the existing structures and 
associated improvements will cause disturbance within the upper 3 to 5± feet of the near-surface 
soils. Therefore, remedial grading is considered warranted to remove the undocumented fill soils 
in their entirety, the upper portion of the near-surface native alluvial soils, and any soils disturbed 
during the demolition of the existing buildings and improvements, and replace these materials as 
compacted structural fill soils. 
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Settlement 

The recommended remedial grading will remove the existing undocumented fill soils and a portion 
of the near-surface native alluvial soils and replace these materials as compacted structural fill. 
The native soils that will remain in place below the recommended depth of overexcavation will 
not be subject to significant stress increases from the foundations of the new structure. Therefore, 
following completion of the recommended grading, post-construction settlements are expected 
to be within tolerable limits. 

Expansion 

The near-surface soils at this site generally consists of silty clays, sandy clays, clayey sands, and 
silty sands and sandy silts. Laboratory testing performed on a representative sample of the near-
surface soils indicates that these materials possess a medium expansion potential (EI = 83). 
Based on the presence of expansive soils at this site, care should be given to proper moisture 
conditioning of all building pad subgrade soils to a moisture content of 2 to 4 percent above the 
ASTM D-1557 optimum during site grading. In addition to adequately moisture conditioning the 
subgrade soils and fill soils during grading, special care must be taken to maintaining moisture 
content of these soils at 2 to 4 percent above the optimum moisture content. This will require the 
contractor to frequently moisture condition these soils throughout the grading process, unless 
grading occurs during a period of relatively wet weather. Additional design considerations related 
to the expansive soils are presented in Section 6.4 of this report. 

Soluble Sulfates 

The result of the soluble sulfate testing indicates that the tested soil sample possesses a level of 
soluble sulfates that is considered to be “not applicable” (S0) with respect to the American 
Concrete Institute (ACI) Publication 318-14 Building Code Requirements for Structural Concrete 
and Commentary, Section 4.3. Therefore, specialized concrete mix designs are not considered to 
be necessary, with regard to sulfate protection purposes. It is, however, recommended that 
additional soluble sulfate testing be conducted at the completion of rough grading to verify the 
soluble sulfate concentrations of the soils which are present at pad grade within the building area. 

Corrosion Potential 

The results of laboratory testing indicate that the tested sample of the on-site soils possesses a 
saturated resistivity value of 6,800 ohm-cm, and a pH value of 7.6. These test results have been 
evaluated in accordance with guidelines published by the Ductile Iron Pipe Research Association 
(DIPRA). The DIPRA guidelines consist of a point system by which characteristics of the soils are 
used to quantify the corrosivity characteristics of the site. Resistivity and pH are two of the five 
factors that enter into the evaluation procedure. Redox potential, relative soil moisture content 
and sulfides are also included. Although sulfide testing was not part of the scope of services for 
this project, we have evaluated the corrosivity characteristics of the on-site soils using resistivity, 
pH and moisture content. Based on these factors, and utilizing the DIPRA procedure, the tested 
soils are not considered to be corrosive to ductile iron pipe.  
 
Based on American Concrete Institute (ACI) Publication 318 Building Code Requirements for 
Structural Concrete and Commentary, reinforced concrete that is exposed to external sources of 
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chlorides requires corrosion protection for the steel reinforcement contained within the concrete. 
ACI 318 defines concrete exposed to moisture and an external source of chlorides as “severe” or 
exposure category C2. ACI 318 does not clearly define a specific chloride concentration at which 
contact with the adjacent soil will constitute a “C2” or severe exposure. However, the Caltrans 
Memo to Designers 10-5, Protection of Reinforcement Against Corrosion Due to Chlorides, Acids 
and Sulfates, dated June 2010, indicates that soils possessing chloride concentrations greater 
than 500 mg/kg are considered to be corrosive to reinforced concrete. The results of the 
laboratory testing indicate a chloride concentration of 4.0 mg/kg. Therefore, a chloride exposure 
category of C1 is considered appropriate for this site. 
 
Nitrates present in soil can be corrosive to copper tubing at concentrations greater than 50 mg/kg. 
The tested sample possesses a nitrate concentration of 3.6 mg/kg. Based on this test result, the 
on-site soils are not considered to be corrosive to copper pipe. 
 
It should be noted that SCG does not practice in the field of corrosion engineering. Therefore, 
the client may wish to contact a corrosion engineer to provide a more thorough evaluation. 

Shrinkage/Subsidence 

Removal and recompaction of the near-surface existing soils and bedrock materials is estimated 
to result in an average shrinkage of 4 to 12  percent. However, shrinkage estimates for the 
individual samples range between 1 and 22 percent based on the results of density testing and 
the assumption that the onsite soils will be compacted to about 92 percent of the ASTM D-1557 
maximum dry density. It should be noted that the shrinkage estimate is based on the results of 
dry density testing performed on small-diameter samples of the existing soils taken at the boring 
locations. If a more accurate and precise shrinkage estimate is desired, SCG can perform a 
shrinkage study involving several excavated test-pits where in-place densities are determined 
using in-situ testing methods instead of laboratory density testing on small-diameter samples. 
Please contact SCG for details and a cost estimate regarding a shrinkage study, if desired. 
 
Minor ground subsidence is expected to occur in the soils below the zone of removal, due to 
settlement and machinery working. The subsidence is estimated to be 0.1 feet. This estimate 
may be used for grading in areas that are underlain by native alluvial soils. 
 
These estimates are based on previous experience and the subsurface conditions encountered at 
the boring locations. The actual amount of subsidence is expected to be variable and will be 
dependent on the type of machinery used, repetitions of use, and dynamic effects, all of which 
are difficult to assess precisely. 

Grading and Foundation Plan Review 

Grading and foundation plans were not available at the time of this report. It is therefore 
recommended that we be provided with copies of the preliminary grading and foundation plans, 
when they become available, for review with regard to the conclusions, recommendations, and 
assumptions contained within this report. 
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6.3  Site Grading Recommendations 

The grading recommendations presented below are based on the subsurface conditions 
encountered at the boring locations, and our understanding of the proposed development. We 
recommend that all grading activities be completed in accordance with the Grading Guide 
Specifications included as Appendix D of this report, unless superseded by site-specific 
recommendations presented below.  

Site Stripping and Demolition 

Demolition of the existing pavements and structures will be necessary, in order to facilitate the 
construction of the proposed development. Any existing improvements that will not remain in 
place for use with the new development should be removed in their entirety. This should include 
all utilities, and any other subsurface improvements associated with the existing structures. The 
existing pavements are not expected to be reused with the new development. Debris resultant 
from demolition should be disposed of off-site. Concrete and asphalt debris may be re-used as 
compacted fill, provided they are pulverized to a maximum particle size of less than 2 inches and 
mixed with sandy soils. Mixing concrete and asphalt debris with clayey soils is not recommended. 
Alternatively, existing asphalt and concrete materials may be crushed into miscellaneous base 
(CMB) and re-used at the site. 
 
Detailed structural information regarding the existing buildings and crane structures has not been 
provided to our office. Therefore, the foundation systems supporting the existing buildings and 
equipment are not known by SCG. We expect that the existing buildings and crane structures are 
supported on conventional shallow foundations. However, if the buildings or structures are 
supported on deep foundations, any existing piles or drilled piers located within the proposed 
building area should be cut off at a depth of at least 2 feet below the bottom of the planned 
overexcavation. Where drilled pier or pile foundations are encountered within proposed pavement 
areas, they should be cut off at a depth of at least 2 feet below the proposed pavement subgrade 
or at a depth of at least 1 foot below the bottom of any planned utilities. 
 
If the trees in the northern parking lot area will not remain with the proposed development, then 
initial site stripping should also remove the root systems associated with the trees should be 
removed in their entirety, and the resultant excavations should be backfilled with compacted 
structural fill soils. Any organic materials should be removed and disposed of off-site, or in non-
structural areas of the property. The actual extent of site stripping should be determined in the 
field by the geotechnical engineer, based on the organic content and stability of the materials 
encountered. 

Treatment of Existing Soils:  Building Pad 

Remedial grading should be performed within the proposed building area in order to remove the 
existing undocumented fill soils, and a portion of the near-surface alluvium. Based on conditions 
encountered at the boring locations, the existing soils within the proposed building area are 
recommended to be overexcavated to a depth of at least 5 feet below existing grades and to a 
depth of at least 4 feet below proposed building pad subgrade elevations, whichever is greater. 
The depth of the overexcavation should also extend to a depth sufficient to remove all 
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undocumented fill soils, which extend to depths of 2½ to 6½± feet below the existing site grades. 
Within the influence zones of the new foundations, the overexcavation should extend to a depth 
of at least 3 feet below proposed foundation bearing grade. 
  
The overexcavation areas should extend at least 5 feet beyond the building and foundation 
perimeters, and to an extent equal to the depth of fill placed below the foundation bearing grade, 
whichever is greater. If the proposed structure incorporates any exterior columns (such as for a 
canopy or overhang) the area of overexcavation should also encompass these areas. 
 
Following completion of the overexcavation, the subgrade soils within the building area should 
be evaluated by the geotechnical engineer to verify their suitability to serve as the structural fill 
subgrade, as well as to support the foundation loads of the new structure. This evaluation should 
include proofrolling and probing to identify any soft, loose or otherwise unstable soils that must 
be removed. Some localized areas of deeper excavation may be required if additional fill materials 
or loose, porous, or low-density native soils are encountered at the base of the overexcavation. 
 
After a suitable overexcavation subgrade has been achieved, the exposed soils should be scarified 
to a depth of at least 12 inches and moisture conditioned or air dried to achieve a moisture 
content of 2 to 4 percent above optimum moisture content. The subgrade soils should then be 
recompacted to at least 90 percent of the ASTM D-1557 maximum dry density. The building pad 
area may then be raised to grade with previously excavated soils or imported structural fill.  

Treatment of Existing Soils:  Retaining Walls and Site Walls 

The existing soils within the areas of any proposed retaining walls and site walls should be 
overexcavated to a depth of 3 feet below foundation bearing grade and replaced as compacted 
structural fill as discussed above for the proposed building pad. Any undocumented fill soils or 
disturbed native alluvium within any of these foundation areas should be removed in their 
entirety. The overexcavation areas should extend at least 3 feet beyond the foundation 
perimeters, and to an extent equal to the depth of fill below the new foundations. Any erection 
pads for tilt-up concrete walls are considered to be part of the foundation system. Therefore, 
these overexcavation recommendations are applicable to erection pads. The overexcavation 
subgrade soils should be evaluated by the geotechnical engineer prior to scarifying, moisture 
conditioning to within 2 to 4 percent above the optimum moisture content, and recompacting the 
upper 12 inches of exposed subgrade soils. The previously excavated soils may then be replaced 
as compacted structural fill. 
 
If the full lateral recommended remedial grading cannot be completed for the proposed retaining 
walls and site walls located along property lines, the foundations for those walls should be 
designed using a reduced allowable bearing pressure. Furthermore, the contractor should take 
necessary precautions to protect the adjacent improvements during rough grading. Specialized 
grading techniques, such as A-B-C slot cuts or temporary shoring, will likely be required during 
remedial grading. The geotechnical engineer of record should be contacted if additional 
recommendations, such as shoring design recommendations, are required during grading.   
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Treatment of Existing Soils: Parking and Drive Areas 

Based on economic considerations, overexcavation of the existing near-surface existing soils in 
the new parking and drive areas is not considered warranted, with the exception of areas where 
lower strength or unstable soils are identified by the geotechnical engineer during grading. 
Subgrade preparation in the new parking and drive areas should initially consist of removal of all 
soils disturbed during stripping and demolition operations. 

 
The geotechnical engineer should then evaluate the subgrade to identify any areas of additional 
unsuitable soils. Any such materials should be removed to a level of firm and unyielding soil. The 
exposed subgrade soils should then be scarified to a depth of 12± inches, moisture conditioned 
to 2 to 4 percent above the optimum moisture content, and recompacted to at least 90 percent 
of the ASTM D-1557 maximum dry density. Based on the presence of variable strength surficial 
soils throughout the site, it is expected that some isolated areas of additional overexcavation may 
be required to remove zones of lower strength, unsuitable soils. 

 
The grading recommendations presented above for the proposed parking and drive areas assume 
that the owner and/or developer can tolerate minor amounts of settlement within these areas. 
The grading recommendations presented above do not mitigate the extent of undocumented fill 
or compressible/collapsible native alluvium in the parking and drive areas. As such, some 
settlement and associated pavement distress could occur. Typically, repair of such distressed 
areas involves significantly lower costs than completely mitigating these soils at the time of 
construction. If the owner cannot tolerate the risk of such settlements, the parking and drive 
areas should be overexcavated to a depth of 2 feet below proposed pavement subgrade elevation, 
with the resulting soils replaced as compacted structural fill. 

Treatment of Existing Soils: Flatwork Areas 

Subgrade preparation in the new flatwork areas should initially consist of removal of all soils 
disturbed during stripping and possible demolition operations. The geotechnical engineer should 
then evaluate the subgrade to identify any areas of additional unsuitable soils. The subgrade soils 
should then be scarified to a depth of 12± inches, moisture conditioned or air dried to 2 to 4 
percent above optimum, and recompacted to at least 90 percent of the ASTM D-1557 maximum 
dry density. Based on the presence of variable strength alluvial soils throughout the subject site, 
it is expected that some isolated areas of additional overexcavation may be required to remove 
zones of lower strength, unsuitable soils. 
 
As noted previously, the subject site is underlain by medium expansive soils. Support of new 
flatwork on medium expansive soils carries additional risk with respect to flatwork movement and 
potential distress. This report provides recommendations for moisture conditioning and additional 
steel reinforcement in the flatwork areas in order to minimize the potential effects of the 
expansive soils. However, if additional protection is desired, the client should consider the 
placement of a 1 to 2-foot thick layer of non-expansive soil beneath all flatwork. 

Fill Placement 

• Fill soils should be placed in thin (6± inches), near-horizontal lifts, moisture conditioned 
(or air dried) to 2 to 4 percent above the optimum moisture content, and compacted. 
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• On-site soils may be used for fill provided they are cleaned of any debris to the satisfaction 
of the geotechnical engineer. Some drying will likely be required to achieve a moisture 
content suitable for reuse as structural fill. 

• All grading and fill placement activities should be completed in accordance with the 
requirements of the 2019 CBC and the grading code of the city of Santa Fe Springs. 

• All fill soils should be compacted to at least 90 percent of the ASTM D-1557 maximum dry 
density. Fill soils should be well mixed. 

• Compaction tests should be performed periodically by the geotechnical engineer as 
random verification of compaction and moisture content. These tests are intended to aid 
the contractor. Since the tests are taken at discrete locations and depths, they may not 
be indicative of the entire fill and therefore should not relieve the contractor of his 
responsibility to meet the job specifications. 

Imported Structural Fill 

All imported structural fill should consist of very low to low expansive (EI < 50), well graded soils 
possessing at least 10 percent fines (that portion of the sample passing the No. 200 sieve). 
Additional specifications for structural fill are presented in the Grading Guide Specifications, 
included as Appendix D. 

Utility Trench Backfill 

In general, all utility trench backfill should be compacted to at least 90 percent of the ASTM D-
1557 maximum dry density. As an alternative, a clean sand (minimum Sand Equivalent of 30) 
may be placed within trenches and compacted in place (jetting or flooding is not recommended). 
Compacted trench backfill should conform to the requirements of the local grading code, and 
more restrictive requirements may be indicated by the city of Santa Fe Springs. All utility trench 
backfills should be witnessed by the geotechnical engineer. The trench backfill soils should be 
compaction tested where possible; probed and visually evaluated elsewhere. 
 
Utility trenches which parallel a footing, and extending below a 1h:1v (horizontal to vertical) plane 
projected from the outside edge of the footing should be backfilled with structural fill soils, 
compacted to at least 90 percent of the ASTM D-1557 standard. Pea gravel backfill should not be 
used for these trenches. 
 
Any soils used to backfill voids around subsurface utility structures, such as manholes or vaults, 
should be placed as compacted structural fill. If it is not practical to place compacted fill in these 
areas, then such void spaces may be backfilled with lean concrete slurry. Uncompacted pea gravel 
or sand is not recommended for backfilling these voids since these materials have a potential to 
settle and thereby cause distress of pavements placed around these subterranean structures. 
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6.4  Construction Considerations 

Excavation Considerations 

The near-surface soils generally consist of silty clays, sandy clays, silty sands and sandy silts. 
Some of these materials may be subject to caving within shallow excavations. Where caving 
occurs within shallow excavations, flattened excavation slopes may be sufficient to provide 
excavation stability. On a preliminary basis, the inclination of temporary slopes should not exceed 
2h:1v within sandy soils. In addition, the inclination of temporary slopes should not exceed 
1.5h:1v within clayey soils. Deeper excavations may require some form of external stabilization 
such as shoring or bracing. Maintaining adequate moisture content within the near-surface soils 
will improve excavation stability. All excavation activities on this site should be conducted in 
accordance with Cal-OSHA regulations. 

Moisture Sensitive Subgrade Soils 

Some of the near-surface soils possess appreciable silt and clay content and may become unstable 
if exposed to significant moisture infiltration or disturbance by construction traffic. The base of 
the recommended building pad overexcavation will also be subject to subgrade instability, due 
the clay content of the native soils at this depth. Based on their granular content, some of the 
on-site soils will also be susceptible to erosion.  The site should, therefore, be graded to prevent 
ponding of surface water and to prevent water from running into excavations. 
 
If the construction schedule dictates that site grading will occur during a period of wet weather, 
allowances should be made for costs and delays associated with drying the on-site soils or import 
of a less moisture sensitive fill material. Grading during wet or cool weather may also increase 
the depth of overexcavation in the pad areas as well as the need for and or the thickness of the 
crushed stone stabilization layer, discussed in Section 6.3 of this report. 

Expansive Soils 

The near-surface soils within the subject site have been determined to possess a medium 
expansion potential. Therefore, care should be given to proper moisture conditioning of all 
subgrade soils to a moisture content of 2 to 4 percent above the Modified Proctor optimum during 
site grading. All imported fill soils should have low expansive (EI < 50) characteristics. In 
addition to adequately moisture conditioning the subgrade soils and fill soils during 
grading, special care must be taken to maintain the moisture content of these soils at 
2 to 4 percent above the Modified Proctor optimum. This will require the contractor 
to frequently moisture condition these soils throughout the grading process, unless 
grading occurs during a period of relatively wet weather. 

 
Due to the presence of expansive soils at this site, provisions should be made to limit the potential 
for surface water to penetrate the soils immediately adjacent to the new structure. These 
provisions should include directing surface runoff into rain gutters and area drains, reducing the 
extent of landscaped areas around the structures, and sloping the ground surface away from the 
building. Where possible, it is recommended that landscaped planters not be located immediately 
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adjacent to the proposed building. If landscaped planters around the building are necessary, it is 
recommended that drought tolerant plants or a drip irrigation system be utilized, to minimize the 
potential for deep moisture penetration around the structure. Presented below is a list of 
additional soil moisture control recommendations that should be considered by the owner, 
developer, and civil engineer:  
 

• Ponding and areas of low flow gradients in unpaved walkways, grass and planter areas should be 
avoided. In general, minimum drainage gradients of 2 percent should be maintained in unpaved 

areas. 

• Bare soil within five feet of proposed structure should be sloped at a minimum five percent gradient 

away from the structure (about three inches of fall in five feet), or the same area could be paved 
with a minimum surface gradient of one percent. Pavement is preferable. 

• Decorative gravel ground cover tends to provide a reservoir for surface water and may hide areas 

of ponding or poor drainage. Decorative gravel is, therefore, not recommended and should not be 
utilized for landscaping unless equipped with a subsurface drainage system designed by a licensed 

landscape architect. 

• Positive drainage devices, such as graded swales, paved ditches, and catch basins should be 

installed at appropriate locations within the area of proposed development. 

• Concrete walks and flatwork should not obstruct the free flow of surface water to the appropriate 
drainage devices. 

• Area drains should be recessed below grade to allow free flow of water into the drain. Concrete or 

brick flatwork joints should be sealed with mortar or flexible mastic.  

• Gutter and downspout systems should be installed to capture all discharge from roof areas. 
Downspouts should discharge directly into a pipe or paved surface system to be conveyed off-site. 

• Enclosed planters adjoining, or in close proximity to proposed structures, should be sealed at the 

bottom and provided with subsurface collection systems and outlet pipes.  

• Depressed planters should be raised with soil to promote runoff (minimum drainage gradient two 
percent or five percent, see above), and/or equipped with area drains to eliminate ponding. 

• Drainage outfall locations should be selected to avoid erosion of slopes and/or properly armored 

to prevent erosion of graded surfaces. No drainage should be directed over or towards adjoining 

slopes. 

• All drainage devices should be maintained on a regular basis, including frequent observations 
during the rainy season to keep the drains free of leaves, soil and other debris. 

• Landscape irrigation should conform to the recommendations of the landscape architect and should 

be performed judiciously to preclude either soaking or excessive drying of the foundation soils. 
This should entail regular watering during the drier portions of the year and little or no irrigation 

during the rainy season. Automatic sprinkler systems should, therefore, be switched to manual 
operation during the rainy season. Good irrigation practice typically requires frequent application 

of limited quantities of water that are sufficient to sustain plant growth, but do not excessively wet 

the soils. Ponding and/or run-off of irrigation water are indications of excessive watering.  
 

Other provisions, as determined by the landscape architect or civil engineer, may also be 
appropriate. 

Groundwater 

The static groundwater table is considered to have existed at a depth in excess of 25± feet at 
the time of the subsurface exploration. Therefore, groundwater is not expected to impact the 
grading or foundation construction activities. 
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6.5  Foundation Design and Construction 

Based on the preceding grading recommendations, it is assumed that the new building pad will 
be underlain by structural fill soils used to replace existing undocumented fill soils and a portion 
of the near-surface alluvial soils. These new structural fill soils are expected to extend to a depth 
of at least 3 feet below proposed foundation bearing grade, underlain by 1± foot of additional 
soil that has been densified and moisture conditioned in place. Based on this subsurface profile, 
the proposed structure may be supported on conventional shallow foundations. 

Building Foundation Design Parameters 

New square and rectangular footings may be designed as follows: 
 

• Maximum, net allowable soil bearing pressure: 2,500 lbs/ft2. 
 

• Maximum, net allowable soil bearing pressure: 1,500 lbs/ft2 if the full recommended lateral 
extent of remedial grading cannot be achieved, typically for new footings along the 
property lines. 
 

• Minimum wall/column footing width:  14 inches/24 inches. 
 

• Minimum longitudinal steel reinforcement within strip footings: Six (6) No. 5 rebars (3 top 
and 3 bottom) due to the presence of expansive soils. 

 
• Minimum foundation embedment: 12 inches into suitable structural fill soils, and at least 

18 inches below adjacent exterior grade. Interior column footings may be placed 
immediately beneath the floor slab. 

  
• It is recommended that the perimeter building foundations be continuous across all 

exterior doorways. Any flatwork adjacent to the exterior doors should be doweled into the 
perimeter foundations in a manner determined by the structural engineer. 

 
The allowable bearing pressures presented above may be increased by 1/3 when considering 
short duration wind or seismic loads. The minimum steel reinforcement recommended above is 
based on geotechnical considerations; additional reinforcement may be necessary for structural 
considerations. The actual design of the foundations should be determined by the structural 
engineer. 

Foundation Construction 

The foundation subgrade soils should be evaluated at the time of overexcavation, as discussed 
in Section 6.3 of this report. It is further recommended that the foundation subgrade soils be 
evaluated by the geotechnical engineer immediately prior to steel or concrete placement. Soils 
suitable for direct foundation support should consist of newly placed structural fill, compacted to 
at least 90 percent of the ASTM D-1557 maximum dry density. Any unsuitable materials should 
be removed to a depth of suitable bearing compacted structural fill or suitable native alluvium 
(where reduced bearing pressures are utilized), with the resulting excavations backfilled with 
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compacted fill soils. As an alternative, lean concrete slurry (500 to 1,500 psi) may be used to 
backfill such isolated overexcavations. 
 
The foundation subgrade soils should also be properly moisture conditioned to 2 to 4 percent 
above the Modified Proctor optimum, to a depth of at least 12 inches below bearing grade. Since 
it is typically not feasible to increase the moisture content of the floor slab and foundation 
subgrade soils once rough grading has been completed, care should be taken to maintain the 
moisture content of the building pad subgrade soils throughout the construction process. 

Estimated Foundation Settlements 

Post-construction total and differential settlements of shallow foundations designed and 
constructed in accordance with the previously presented recommendations are estimated to be 
less than 1.0 and 0.5 inches, respectively. Differential movements are expected to occur over a 
30-foot span, thereby resulting in an angular distortion of less than 0.002 inches per inch.  

Lateral Load Resistance 

Lateral load resistance will be developed by a combination of friction acting at the base of 
foundations and slabs and the passive earth pressure developed by footings below grade. The 
following friction and passive pressure may be used to resist lateral forces:  

 
• Passive Earth Pressure:  250 lbs/ft3 
• Friction Coefficient:  0.28 

 
These are allowable values, and include a factor of safety. When combining friction and passive 
resistance, the passive pressure component should be reduced by one-third. These values assume 
that footings will be poured directly against compacted structural fill. The maximum allowable 
passive pressure is 2,500 lbs/ft2. 

6.6  Floor Slab Design and Construction 

Subgrades which will support the new floor slab should be prepared in accordance with the 
recommendations contained in the Site Grading Recommendations section of this report.  
Based on the anticipated grading which will occur at this site, and based on the design 
considerations presented in Section 6.1 of this report, the floor of the proposed structure may be 
constructed as a conventional slab-on-grade supported on newly placed structural fill, extending 
to a depth of at least 4 feet below finished pad grade. Based on geotechnical considerations, the 
floor slab may be designed as follows: 
 

• Minimum slab thickness:  6 inches. 
 
• Minimum slab reinforcement: No. 3 bars at 16 inches on-center, in both directions, 

due to the medium expansive potential of the near-surface soils. The actual floor slab 
reinforcement should be determined by the structural engineer, based on the imposed 
loading. 
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• Modulus of Subgrade Reaction: k = 100 psi/in. 
 

• Slab underlayment: If moisture sensitive floor coverings will be used then minimum 
slab underlayment should consist of a moisture vapor barrier constructed below the 
entire area of the proposed slab where such moisture sensitive floor coverings are 
anticipated. The moisture vapor barrier should meet or exceed the Class A rating as 
defined by ASTM E 1745-97 and have a permeance rating less than 0.01 perms as 
described in ASTM E 96-95 and ASTM E 154-88. A polyolefin material such as Stego® 
Wrap Vapor Barrier or equivalent will meet these specifications. The moisture vapor 
barrier should be properly constructed in accordance with all applicable manufacturer 
specifications. Given that a rock free subgrade is anticipated and that a capillary break 
is not required, sand below the barrier is not required. The need for sand and/or the 
amount of sand above the moisture vapor barrier should be specified by the structural 
engineer or concrete contractor. The selection of sand above the barrier is not a 
geotechnical engineering issue and hence outside our purview. Where moisture 
sensitive floor coverings are not anticipated, the vapor barrier may be eliminated. 

 
• Moisture condition the floor slab subgrade soils to 2 to 4 percent above the Modified 

Proctor optimum moisture content, to a depth of 12 inches. The moisture content of 
the floor slab subgrade soils should be verified by the geotechnical engineer within 24 
hours prior to concrete placement. 

 
• Proper concrete curing techniques should be utilized to reduce the potential for slab 

curling or the formation of excessive shrinkage cracks. 
 
The actual design of the floor slab should be completed by the structural engineer to verify 
adequate thickness and reinforcement. 

6.7  Trash Enclosure Design Parameters 

We expect that the proposed development will include a trash enclosure. It is expected that the 
trash enclosure as well as the approach slab will be subjected to relatively heavy wheel loads, 
imposed by trash removal equipment. 
 
The subgrade soils in the area of the trash enclosure and the approach slab should be prepared 
in accordance with the recommendations for the parking areas, presented in Section 6.3 of this 
report. As such, it is expected that the trash enclosure will be underlain by structural fill soils, 
extending to a depth of 1 foot below proposed subgrade elevation. Based on geotechnical 
considerations, the following recommendations are provided for the design of the trash enclosure 
and the trash enclosure approach slab: 
 

• The trash enclosure may consist of a 6-inch thick concrete slab incorporating a 
perimeter footing or a turned down edge, extending to a depth of at least 12 inches 
below adjacent finished grade.  If the trash enclosure will incorporate rigid walls such 
as masonry block or tilt-up concrete, the perimeter foundations should be designed in 
accordance with the recommendations previously presented in Section 6.5 of this 
report. 
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• Reinforcement within the trash enclosure slab should consist of at least No. 4 bars at 

18-inches on-center, in both directions.  
 

• The trash enclosure approach slab should be constructed of Portland cement concrete, 
at least 6 inches in thickness.  Reinforcement within the approach slab should consist 
of at least No. 4 bars at 18-inches on-center, in both directions.   

 
• The trash enclosure and approach slab subgrades should be moisture conditioned to 

2 to 4 percent above the optimum moisture content to a depth of 12 inches. The trash 
enclosure slab and the approach slab should be structurally connected, to reduce the 
potential for differential movement between the two slabs.  

 
• The actual design of the trash enclosure and the trash enclosure approach slab should 

be completed by the structural engineer to verify adequate thickness and 
reinforcement. 

6.8  Exterior Flatwork Design and Construction 

Subgrades which will support new exterior slabs-on-grade for sidewalks, patios, and other 
concrete flatwork, should be prepared in accordance with the recommendations contained in the 
Grading Recommendations section of this report. Based on geotechnical considerations, 
exterior slabs on grade may be designed as follows: 
 

• Minimum slab thickness: 4½ inches. 
 

• Minimum slab reinforcement: No. 4 bars at 18 inches on center, in both directions. 
 

• The flatwork at building entry areas should be structurally connected to the perimeter 
foundation that is recommended to span across the door opening. This recommendation 
is designed to reduce the potential for differential movement at this joint. 

 
• Moisture condition the slab subgrade soils to at least 2 to 4 percent of optimum moisture 

content, to a depth of at least 12 inches. Adequate moisture conditioning should be 
verified by the geotechnical engineer 24 hours prior to concrete placement.  

 
• Proper concrete curing techniques should be utilized to reduce the potential for slab 

curling or the formation of excessive shrinkage cracks. 
 
• Control joints should be provided at a maximum spacing of 8 feet on center in two 

directions for slabs and at 6 feet on center for sidewalks. Control joints are intended to 
direct cracking. Minor cracking of exterior concrete slabs on grade should be expected. 

 
Expansion or felt joints should be used at the interface of exterior slabs on grade and any fixed 
structures to permit relative movement. 
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6.9  Retaining Wall Design and Construction 

Retaining walls are expected to be necessary in the new truck dock areas. The parameters 
recommended for use in the design of these walls are presented below. 

Retaining Wall Design Parameters 

Based on the soil conditions encountered at the boring locations, the following parameters may 
be used in the design of new retaining walls for this site. We have provided parameters assuming 
the use of clayey sands, silty sands, and sandy silts for retaining wall backfill. The potentially 
expansive fine sandy clays and silty clays should not be used for retaining wall 
backfill. Based on their composition, the on-site clayey sands, silty sands, and sandy silts have 
been assigned a friction angle of 28 degrees when compacted to at least 90 percent of the ASTM 
D-1557 maximum dry-density.  
 
If desired, SCG could provide design parameters for an alternative select backfill material behind 
the retaining walls. The use of select backfill material could result in lower lateral earth pressures. 
In order to use the design parameters for the imported select fill, this material must be placed 
within the entire active failure wedge. This wedge is defined as extending from the heel of the 
retaining wall upwards at an angle of approximately 60° from horizontal. If select backfill material 
behind the retaining wall is desired, SCG should be contacted for supplementary 
recommendations. 
 

RETAINING WALL DESIGN PARAMETERS 
 

 
Design Parameter 

Soil Type 
On-Site Clayey Sands  

Internal Friction Angle () 28 

Unit Weight 128 lbs/ft3 

 

 
Equivalent Fluid 

Pressure: 

Active Condition 

(level backfill) 
46 lbs/ft3 

Active Condition 
(2h:1v backfill) 

81 lbs/ft3 

At-Rest Condition 

(level backfill) 
68 lbs/ft3 

 
Regardless of the backfill type, the walls should be designed using a soil-footing coefficient of 
friction of 0.28 and an equivalent passive pressure of 250 lbs/ft3. The structural engineer should 
incorporate appropriate factors of safety in the design of the retaining walls. 
 
The active earth pressure may be used for the design of retaining walls that do not directly 
support structures or support soils that in turn support structures and which will be allowed to 
deflect. The at-rest earth pressure should be used for walls that will not be allowed to deflect 
such as those which will support foundation bearing soils, or which will support foundation loads 
directly.  
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Where the soils on the toe side of the retaining wall are not covered by a "hard" surface such as 
a structure or pavement, the upper 1 foot of soil should be neglected when calculating passive 
resistance due to the potential for the material to become disturbed or degraded during the life 
of the structure. 

Seismic Lateral Earth Pressures  

In accordance with the 2019 CBC, any retaining walls more than 6 feet in height must be designed 
for seismic lateral earth pressures. If walls 6 feet or more are required for this site, the 
geotechnical engineer should be contacted for supplementary seismic lateral earth pressure 
recommendations. 

Retaining Wall Foundation Design 

The retaining wall foundations should be supported within newly placed compacted structural fill, 
extending to a depth of at least 3 feet below the proposed bearing grade. Foundations to support 
new retaining walls should be designed in accordance with the general Foundation Design 
Parameters presented in a previous section of this report. 

Backfill Material 

On-site soils may be used to backfill the retaining walls, provided that they are low expansive (EI 
< 50) sandy soils. All backfill material placed within 3 feet of the back wall-face should have a 
particle size no greater than 3 inches. The retaining wall backfill materials should be well graded. 

 
It is recommended that a minimum 1-foot thick layer of free-draining granular material (less than 
5 percent passing the No. 200 sieve) be placed against the face of the retaining walls. This 
material should extend from the top of the retaining wall footing to within 1 foot of the ground 
surface on the back side of the retaining wall. This material should be approved by the 
geotechnical engineer. In lieu of the 1-foot thick layer of free-draining material, a properly 
installed prefabricated drainage composite such as the MiraDRAIN 6000XL (or approved 
equivalent), which is specifically designed for use behind retaining walls, may be used. If the 
layer of free-draining material is not covered by an impermeable surface, such as a structure or 
pavement, a 12-inch thick layer of a low permeability soil should be placed over the backfill to 
reduce surface water migration to the underlying soils. The layer of free draining granular material 
should be separated from the backfill soils by a suitable geotextile, approved by the geotechnical 
engineer.  
 
All retaining wall backfill should be placed and compacted under engineering controlled conditions 
in the necessary layer thicknesses to ensure an in-place density between 90 and 93 percent of 
the maximum dry density as determined by the Modified Proctor test (ASTM D1557). Care should 
be taken to avoid over-compaction of the soils behind the retaining walls, and the use of heavy 
compaction equipment should be avoided.  
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Subsurface Drainage 

As previously indicated, the retaining wall design parameters are based upon drained backfill 
conditions. Consequently, some form of permanent drainage system will be necessary in 
conjunction with the appropriate backfill material. Subsurface drainage may consist of either: 
 

• A weep hole drainage system typically consisting of a series of 2-inch diameter holes in 
the wall situated slightly above the ground surface elevation on the exposed side of the 
wall and at an approximate 10-foot on-center spacing. Alternatively, 4-inch diameter holes 
at an approximate 20-foot on-center spacing can be used for this type of drainage system. 
In addition, the weep holes should include a 2 cubic foot pocket of open graded gravel, 
surrounded by an approved geotextile fabric, at each weep hole location. 

 
• A 4-inch diameter perforated pipe surrounded by 2 cubic feet of gravel per linear foot of 

drain placed behind the wall, above the retaining wall footing. The gravel layer should be 
wrapped in a suitable geotextile fabric to reduce the potential for migration of fines. The 
footing drain should be extended to daylight or tied into a storm drainage system. The 
actual design of this type of system should be determined by the civil engineer to verify 
that the drainage system possesses the adequate capacity and slope for its intended use.  
 

Weep holes or a footing drain will not be required for building stem walls. 

6.10 Pavement Design Parameters 

Site preparation in the pavement area should be completed as previously recommended in the 
Site Grading Recommendations section of this report. The subsequent pavement 
recommendations assume proper drainage and construction monitoring, and are based on either 
PCA or CALTRANS design parameters for a twenty (20) year design period. However, these 
designs also assume a routine pavement maintenance program to obtain the anticipated 20-year 
pavement service life. 

Pavement Subgrades 

It is anticipated that the new pavements will be primarily supported on a layer of compacted 
structural fill, consisting of scarified, thoroughly moisture conditioned and recompacted existing 
soils. The near-surface soils generally consist of silty clays, sandy clays, clayey sands, and silty 
sands and sandy silts. These soils are generally considered to possess poor to fair pavement 
support characteristics with estimated R-values ranging from 10 to 30. The subsequent pavement 
design is therefore based upon an assumed R-value of 10. Any fill material imported to the site 
should have support characteristics equal to or greater than that of the on-site soils and be placed 
and compacted under engineering-controlled conditions. It is recommended that R-value testing 
be performed after completion of rough grading. Depending upon the results of the R-value 
testing, it may be feasible to use thinner pavement sections in some areas of the site. 
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Asphaltic Concrete 

Presented below are the recommended thicknesses for new flexible pavement structures 
consisting of asphaltic concrete over a granular base. The pavement designs are based on the 
traffic indices (TI’s) indicated. The client and/or civil engineer should verify that these TI’s are 
representative of the anticipated traffic volumes. If the client and/or civil engineer determine that 
the expected traffic volume will exceed the applicable traffic index, we should be contacted for 
supplementary recommendations. The design traffic indices equate to the following approximate 
daily traffic volumes over a 20-year design life, assuming six operational traffic days per week. 
 

Traffic Index No. of Heavy Trucks per Day 
4.0 0 

5.0 1 

6.0 3 

7.0 11 

8.0 35 

9.0 93 

 
For the purpose of the traffic volumes indicated above, a truck is defined as a 5-axle tractor trailer 
unit with one 8-kip axle and two 32-kip tandem axles. All of the traffic indices allow for 1,000 
automobiles per day. 
 

ASPHALT PAVEMENTS (R=10) 

 
Materials 

Thickness (inches) 
Auto Parking and 
Auto Drive Lanes 

(TI =  4.0 to 5.0) 

Truck Traffic 

TI = 6.0 TI = 7.0 TI = 8.0 TI = 9.0 

Asphalt Concrete 3 3½ 4 5 5½  

Aggregate Base 9 12 15 16 19 

Compacted Subgrade  12 12 12 12 12 

 
The aggregate base course should be compacted to at least 95 percent of the ASTM D-1557 
maximum dry density. The asphaltic concrete should be compacted to at least 95 percent of the 
batch plant-reported maximum density. The aggregate base course may consist of crushed 
aggregate base (CAB) or crushed miscellaneous base (CMB), which is a recycled gravel, asphalt 
and concrete material. The gradation, R-Value, Sand Equivalent, and Percentage Wear of the CAB 
or CMB should comply with appropriate specifications contained in the current edition of the 
“Greenbook” Standard Specifications for Public Works Construction. 

Portland Cement Concrete 

The preparation of the subgrade soils within concrete pavement areas should be performed as 
previously described for proposed asphalt pavement areas. The minimum recommended 
thicknesses for the Portland Cement Concrete pavement sections are as follows: 
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PORTLAND CEMENT CONCRETE PAVEMENTS (R = 10) 

Materials 

Thickness (inches) 
Autos and Light 

Truck Traffic 
(TI = 6.0) 

Truck Traffic  

TI =7.0 TI = 8.0 TI = 9.0 

PCC 5 5½ 7 8½ 

Compacted Subgrade 
(95% minimum compaction) 

12 12 12 12 

 
The concrete should have a 28-day compressive strength of at least 3,000 psi. The maximum 
joint spacing within all of the PCC pavements is recommended to be equal to or less than 30 
times the pavement thickness. Any reinforcement within the PCC pavements should be 
determined by the project structural engineer. 
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7.0 GENERAL COMMENTS         

This report has been prepared as an instrument of service for use by the client, in order to aid in 
the evaluation of this property and to assist the architects and engineers in the design and 
preparation of the project plans and specifications.  This report may be provided to the 
contractor(s) and other design consultants to disclose information relative to the project.  
However, this report is not intended to be utilized as a specification in and of itself, without 
appropriate interpretation by the project architect, civil engineer, and/or structural engineer.  The 
reproduction and distribution of this report must be authorized by the client and Southern 
California Geotechnical, Inc.  Furthermore, any reliance on this report by an unauthorized third 
party is at such party’s sole risk, and we accept no responsibility for damage or loss which may 
occur.  The client(s)’ reliance upon this report is subject to the Engineering Services Agreement, 
incorporated into our proposal for this project. 

 
The analysis of this site was based on a subsurface profile interpolated from limited discrete soil 
samples.  While the materials encountered in the project area are considered to be representative 
of the total area, some variations should be expected between boring locations and sample 
depths.  If the conditions encountered during construction vary significantly from those detailed 
herein, we should be contacted immediately to determine if the conditions alter the 
recommendations contained herein. 

 
This report has been based on assumed or provided characteristics of the proposed development.  
It is recommended that the owner, client, architect, structural engineer, and civil engineer 
carefully review these assumptions to ensure that they are consistent with the characteristics of 
the proposed development.  If discrepancies exist, they should be brought to our attention to 
verify that they do not affect the conclusions and recommendations contained herein.  We also 
recommend that the project plans and specifications be submitted to our office for review to 
verify that our recommendations have been correctly interpreted. 

 
The analysis, conclusions, and recommendations contained within this report have been 
promulgated in accordance with generally accepted professional geotechnical engineering 
practice.  No other warranty is implied or expressed. 
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  BORING LOG LEGEND 
SAMPLE TYPE GRAPHICAL 

SYMBOL SAMPLE DESCRIPTION 

AUGER 
 

SAMPLE COLLECTED FROM AUGER CUTTINGS, NO FIELD 
MEASUREMENT OF SOIL STRENGTH. (DISTURBED) 

CORE 
 ROCK CORE SAMPLE: TYPICALLY TAKEN WITH A 

DIAMOND-TIPPED CORE BARREL. TYPICALLY USED 
ONLY IN HIGHLY CONSOLIDATED BEDROCK.  

GRAB  

SOIL SAMPLE TAKEN WITH NO SPECIALIZED 
EQUIPMENT, SUCH AS FROM A STOCKPILE OR THE 
GROUND SURFACE. (DISTURBED) 

CS 
 CALIFORNIA SAMPLER: 2-1/2 INCH I.D. SPLIT BARREL 

SAMPLER, LINED WITH 1-INCH HIGH BRASS RINGS. 
DRIVEN WITH SPT HAMMER. (RELATIVELY 
UNDISTURBED) 

 
NSR 

 NO RECOVERY: THE SAMPLING ATTEMPT DID NOT 
RESULT IN RECOVERY OF ANY SIGNIFICANT SOIL OR 
ROCK MATERIAL. 

SPT  
STANDARD PENETRATION TEST: SAMPLER IS A 1.4 
INCH INSIDE DIAMETER SPLIT BARREL, DRIVEN 18 
INCHES WITH THE SPT HAMMER. (DISTURBED) 

SH  
SHELBY TUBE: TAKEN WITH A THIN WALL SAMPLE 
TUBE, PUSHED INTO THE SOIL AND THEN EXTRACTED. 
(UNDISTURBED) 

VANE 
 VANE SHEAR TEST: SOIL STRENGTH OBTAINED USING 

A 4 BLADED SHEAR DEVICE. TYPICALLY USED IN SOFT 
CLAYS-NO SAMPLE RECOVERED. 

 
COLUMN DESCRIPTIONS 
 
DEPTH:    Distance in feet below the ground surface. 

SAMPLE:    Sample Type as depicted above. 

BLOW COUNT:   Number of blows required to advance the sampler 12 inches using a 140 lb   

    hammer with a 30-inch drop. 50/3” indicates penetration refusal (>50 blows)  
    at 3 inches. WH indicates that the weight of the hammer was sufficient to   
    push the sampler 6 inches or more.  

POCKET PEN.:   Approximate shear strength of a cohesive soil sample as measured by pocket  
    penetrometer.  

GRAPHIC LOG:   Graphic Soil Symbol as depicted on the following page. 

DRY DENSITY:   Dry density of an undisturbed or relatively undisturbed sample in lbs/ft3. 

MOISTURE CONTENT:  Moisture content of a soil sample, expressed as a percentage of the dry weight. 

LIQUID LIMIT:   The moisture content above which a soil behaves as a liquid. 

PLASTIC LIMIT:   The moisture content above which a soil behaves as a plastic.  

PASSING #200 SIEVE:  The percentage of the sample finer than the #200 standard sieve.  

UNCONFINED SHEAR:  The shear strength of a cohesive soil sample, as measured in the unconfined state.  



SM

SP

COARSE
GRAINED

SOILS

SW

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
FINES

SILTY GRAVELS, GRAVEL - SAND -
SILT MIXTURES

LETTERGRAPH

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES

GC

GM

GP

GW

POORLY-GRADED SANDS,
GRAVELLY SAND, LITTLE OR NO
FINES

SILTS
AND

CLAYS

MORE THAN 50%
OF MATERIAL IS
LARGER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF MATERIAL IS
SMALLER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF COARSE
FRACTION

PASSING ON NO.
4 SIEVE

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE CLAYEY GRAVELS, GRAVEL - SAND -

CLAY MIXTURES

FINE
GRAINED

SOILS

SYMBOLS
MAJOR DIVISIONS

SOIL CLASSIFICATION CHART

PT

OH

CH

MH

OL

CL

ML

CLEAN SANDS

SC

SILTY SANDS, SAND - SILT
MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR
SILTY SOILS

INORGANIC CLAYS OF HIGH
PLASTICITY

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

SILTS
AND

CLAYS

GRAVELS WITH
FINES

SAND
AND

SANDY
SOILS (LITTLE OR NO FINES)

SANDS WITH
FINES

LIQUID LIMIT
LESS THAN 50

LIQUID LIMIT
GREATER THAN 50

HIGHLY ORGANIC SOILS

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

GRAVEL
AND

GRAVELLY
SOILS

(APPRECIABLE
AMOUNT OF FINES)

(APPRECIABLE
AMOUNT OF FINES)

(LITTLE OR NO FINES)

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

CLEAN
GRAVELS
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3± inches Asphaltic Concrete; 5± inches Aggregate Base
FILL: Brown Clayey fine Sand to Silty Clay, mottled, loose to
medium stiff-moist

ALLUVIUM: Brown fine Sandy Clay, stiff to very stiff-moist

Light Brown fine Sandy Silt, loose-very moist

Light Brown Silty fine Sand, medium dense-damp

Light Gray Brown Clayey Silt, little Calcareous nodules, trace Iron
Oxide staining, very stiff to hard-very moist

Brown fine Sandy Silt, little Iron Oxide staining, medium
dense-very moist

Boring Terminated at 25'
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3± inches Asphaltic Concrete, 4± inches Aggregate Base
FILL: Gray Brown Silty fine Sand, mottled, porous, loose-moist

FILL: Brown Silty fine Sand, little to some Clay, trace fine root
fibers, porous, loose to medium dense-damp to moist

ALLUVIUM: Brown fine Sandy Clay, little Iron Oxide staining,
damp, slightly porous, stiff to very stiff-moist

Brown Clayey fine Sand to fine Sandy Clay, stiff to very stiff-moist

Gray Brown Silty Clay, little fine Sand, little Iron Oxide staining,
little Calcareous nodules/veining, stiff to very stiff-moist

Light Gray Brown Silty fine Sand to fine Sandy Silt, little Iron Oxide
staining, medium dense-moist

Light Gray Brown Silt, trace to little fine Sand, some Iron Oxide
staining, medium dense-very moist

Boring Terminated at 20'
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3± inches Asphaltic Concrete, no discernible Aggregate Base
FILL: Brown Silty fine Sand, trace medium to coarse Sand,
mottled, loose-moist

ALLUVIUM: Brown fine Sandy Clay, very stiff-moist

Brown to Light Brown Silty fine Sand, trace Clay, medium
dense-damp

Light Brown fine Sandy Silt, dense-moist

Boring Terminated at 15'

EI = 83 @ 0 to 5'14
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3½± inches Asphaltic Concrete, 4± inches Aggregate Base
FILL: Brown fine Silty fine Sand, trace Clay, trace fine Gravel,
loose-damp to moist

@ 5 feet, little to some Clay, medium dense

ALLUVIUM: Brown fine Sandy Clay, little Silt, very stiff-damp to
moist

Light Brown fine Sandy Silt, little Calcareous veining, little Iron
Oxide staining, medium dense to dense-moist to very moist

Boring Terminated at 20'
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FILL: Brown fine Sandy Clay, little Silt, trace medium to coarse
Sand, stiff-moist

FILL: Brown Silty Clay, little fine Sand, trace medium to coarse
Sand, mottled, very stiff-moist

ALLUVIUM: Brown fine Sandy Clay, little Silt, stiff-moist

Gray Brown to Brown fine Sandy Silt, trace Clay, trace Iron Oxide
staining, medium dense to dense-moist to very moist

Light Gray Brown Silty fine Sand to fine Sandy Silt, little Iron Oxide
staining, medium dense-moist to very moist

Boring Terminated at 25'
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5± inches Asphaltic Concrete, 4± inches Aggregate Base

FILL: Brown Silty Clay, mottled, stiff-moist

ALLUVIUM:Brown fine Sandy Clay, stiff-moist

Brown Clayey fine Sand to fine Sandy Clay, medium dense to very
stiff-moist

Brown Silty fine Sand to fine Sandy Silt, medium dense-moist

Light Gray Brown fine Sandy Silt, trace Calcareous veining,
medium dense-very moist

@ 18½ feet, trace Iron Oxide staining, very dense

Boring Terminated at 20'
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4± inches Asphaltic Concrete; 4± inches Aggregate Base
FILL: Dark Brown Silty fine Sand, porous, medium dense-dry to
damp to moist

ALLUVIUM: Brown fine Sandy Clay to Silty Clay, trace Calcareous
nodules/veining, very stiff-damp to moist

Gray Brown Silty fine Sand, little Clay, little Iron Oxide staining,
loose-moist to very moist

Light Gray Brown Silty fine Sand to fine Sandy Silt, little Iron Oxide
staining, little Calcareous nodules/veining, medium dense-moist

Boring Terminated at 20'
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3± inches Asphaltic Concrete, 5± inches Aggregate Base
FILL: Brown Silty fine Sand, some Iron Oxide staining, porous,
mottled, loose-moist
FILL: Light Gray Brown Silty fine Sand, some fine root fibers,
loose to medium dense-moist

ALLUVIUM: Brown fine Sandy Clay, porous, very stiff-moist

Brown Silty fine Sand, trace Clay, little Calcareous veining, little
Iron Oxide staining, medium dense-moist to very moist

Light Gray Brown fine Sandy Silt, little Iron Oxide staining, trace
Calcareous veining, medium dense-moist

Gray Brown Silty fine Sand, little to some Iron Oxide staining,
medium dense-moist

Gray Brown Silt, little Iron Oxide staining, little Calcareous
nodules/veining, medium dense-moist

Boring Terminated at 20'
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Classification: FILL: Brown Silty fine Sand, little to some Clay

Boring Number: B-2 Initial Moisture Content (%) 7

Sample Number: --- Final Moisture Content (%) 13

Depth (ft) 3 to 4 Initial Dry Density (pcf) 119.1

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 129.1

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.04

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-1
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Classification: Brown fine Sandy Clay

Boring Number: B-2 Initial Moisture Content (%) 10

Sample Number: --- Final Moisture Content (%) 13

Depth (ft) 5 to 6 Initial Dry Density (pcf) 108.4

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 126.0

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.80

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-1

PLATE C- 2
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Classification: Brown Clayey fine Sand to fine Sandy Clay

Boring Number: B-2 Initial Moisture Content (%) 11

Sample Number: --- Final Moisture Content (%) 14

Depth (ft) 7 to 8 Initial Dry Density (pcf) 117.1

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 123.8

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.03

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-1

PLATE C- 3
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Classification: Gray Brown Silty Clay, little fine Sand

Boring Number: B-2 Initial Moisture Content (%) 13

Sample Number: --- Final Moisture Content (%) 21

Depth (ft) 9 to 10 Initial Dry Density (pcf) 115.4

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 122.3

Specimen Thickness (in) 1.0 Percent Collapse (%) -0.23

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-1

PLATE C- 4
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Classification: Brown fine Sandy Clay to Silty Clay

Boring Number: B-7 Initial Moisture Content (%) 9

Sample Number: --- Final Moisture Content (%) 13

Depth (ft) 3 to 4 Initial Dry Density (pcf) 123.7

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 127.8

Specimen Thickness (in) 1.0 Percent Collapse (%) -0.16

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-1

PLATE C- 5
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Classification: Brown fine Sandy Clay to Silty Clay

Boring Number: B-7 Initial Moisture Content (%) 12

Sample Number: --- Final Moisture Content (%) 14

Depth (ft) 5 to 6 Initial Dry Density (pcf) 122.7

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 128.4

Specimen Thickness (in) 1.0 Percent Collapse (%) -0.24

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-1

PLATE C- 6
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Classification: Brown fine Sandy Clay to Silty Clay

Boring Number: B-7 Initial Moisture Content (%) 12

Sample Number: --- Final Moisture Content (%) 16

Depth (ft) 7 to 8 Initial Dry Density (pcf) 113.5

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 120.5

Specimen Thickness (in) 1.0 Percent Collapse (%) -0.26

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-1

PLATE C- 7
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Classification: Gray Brown Silty fine Sand, little Clay

Boring Number: B-7 Initial Moisture Content (%) 15

Sample Number: --- Final Moisture Content (%) 18

Depth (ft) 9 to 10 Initial Dry Density (pcf) 110.8

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 115.3

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.02

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-1

PLATE C- 8
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Classification: Light Gray Brown Silty fine Sand

Boring Number: B-8 Initial Moisture Content (%) 10

Sample Number: --- Final Moisture Content (%) 12

Depth (ft) 3 to 4 Initial Dry Density (pcf) 121.6

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 128.1

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.05

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-1

PLATE C- 9
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Classification: Light Gray Brown Silty fine Sand

Boring Number: B-8 Initial Moisture Content (%) 11

Sample Number: --- Final Moisture Content (%) 14

Depth (ft) 5 to 6 Initial Dry Density (pcf) 114.7

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 122.4

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.03

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-1

PLATE C- 10
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Classification: Brown fine Sandy Clay

Boring Number: B-8 Initial Moisture Content (%) 12

Sample Number: --- Final Moisture Content (%) 15

Depth (ft) 7 to 8 Initial Dry Density (pcf) 118.0

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 125.0

Specimen Thickness (in) 1.0 Percent Collapse (%) -0.19

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-1

PLATE C- 11
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Classification: Brown Silty fine Sand, trace Clay

Boring Number: B-8 Initial Moisture Content (%) 13

Sample Number: --- Final Moisture Content (%) 16

Depth (ft) 9 to 10 Initial Dry Density (pcf) 116.4

Specimen Diameter (in) 2.4 Final Dry Density (pcf) 123.5

Specimen Thickness (in) 1.0 Percent Collapse (%) 0.02

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-1

PLATE C- 12
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Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-1

PLATE C-13
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 GRADING GUIDE SPECIFICATIONS 

 

These grading guide specifications are intended to provide typical procedures for grading operations. 

They are intended to supplement the recommendations contained in the geotechnical investigation 

report for this project. Should the recommendations in the geotechnical investigation report conflict 

with the grading guide specifications, the more site specific recommendations in the geotechnical 

investigation report will govern. 

 

 General 
 

• The Earthwork Contractor is responsible for the satisfactory completion of all earthwork in 
accordance with the plans and geotechnical reports, and in accordance with city, county, 
and applicable building codes. 

 
• The Geotechnical Engineer is the representative of the Owner/Builder for the purpose of 

implementing the report recommendations and guidelines.  These duties are not intended to 
relieve the Earthwork Contractor of any responsibility to perform in a workman-like manner, 
nor is the Geotechnical Engineer to direct the grading equipment or personnel employed by 
the Contractor. 

 
• The Earthwork Contractor is required to notify the Geotechnical Engineer of the anticipated 

work and schedule so that testing and inspections can be provided.  If necessary, work may 
be stopped and redone if personnel have not been scheduled in advance. 

 
• The Earthwork Contractor is required to have suitable and sufficient equipment on the job-

site to process, moisture condition, mix and compact the amount of fill being placed to the 
approved compaction.  In addition, suitable support equipment should be available to 
conform with recommendations and guidelines in this report. 

 
• Canyon cleanouts, overexcavation areas, processed ground to receive fill, key excavations, 

subdrains and benches should be observed by the Geotechnical Engineer prior to placement 
of any fill.  It is the Earthwork Contractor's responsibility to notify the Geotechnical Engineer 
of areas that are ready for inspection. 

 
• Excavation, filling, and subgrade preparation should be performed in a manner and 

sequence that will provide drainage at all times and proper control of erosion.  Precipitation, 
springs, and seepage water encountered shall be pumped or drained to provide a suitable 
working surface.  The Geotechnical Engineer must be informed of springs or water seepage 
encountered during grading or foundation construction for possible revision to the 
recommended construction procedures and/or installation of subdrains. 

 
 Site Preparation 
 

• The Earthwork Contractor is responsible for all clearing, grubbing, stripping and site 
preparation for the project in accordance with the recommendations of the Geotechnical 
Engineer. 

 
• If any materials or areas are encountered by the Earthwork Contractor which are suspected 

of having toxic or environmentally sensitive contamination, the Geotechnical Engineer and 
Owner/Builder should be notified immediately. 

 



Grading Guide Specifications Page 2 
 
 

• Major vegetation should be stripped and disposed of off-site.  This includes trees, brush, 
heavy grasses and any materials considered unsuitable by the Geotechnical Engineer.  

 
• Underground structures such as basements, cesspools or septic disposal systems, mining 

shafts, tunnels, wells and pipelines should be removed under the inspection of the 
Geotechnical Engineer and recommendations provided by the Geotechnical Engineer and/or 
city, county or state agencies.  If such structures are known or found, the Geotechnical 
Engineer should be notified as soon as possible so that recommendations can be 
formulated. 

 
• Any topsoil, slopewash, colluvium, alluvium and rock materials which are considered 

unsuitable by the Geotechnical Engineer should be removed prior to fill placement. 
 

• Remaining voids created during site clearing caused by removal of trees, foundations 
basements, irrigation facilities, etc., should be excavated and filled with compacted fill. 

 
• Subsequent to clearing and removals, areas to receive fill should be scarified to a depth of 

10 to 12 inches, moisture conditioned and compacted 
 
• The moisture condition of the processed ground should be at or slightly above the optimum 

moisture content as determined by the Geotechnical Engineer.  Depending upon field 
conditions, this may require air drying or watering together with mixing and/or discing. 

 
 Compacted Fills 
 

• Soil materials imported to or excavated on the property may be utilized in the fill, provided 
each material has been determined to be suitable in the opinion of the Geotechnical 
Engineer.  Unless otherwise approved by the Geotechnical Engineer, all fill materials shall be 
free of deleterious, organic, or frozen matter, shall contain no chemicals that may result in 
the material being classified as “contaminated,” and shall be very low to non-expansive with 
a maximum expansion index (EI) of 50.  The top 12 inches of the compacted fill should 
have a maximum particle size of 3 inches, and all underlying compacted fill material a 
maximum 6-inch particle size, except as noted below. 

 
• All soils should be evaluated and tested by the Geotechnical Engineer.  Materials with high 

expansion potential, low strength, poor gradation or containing organic materials may 
require removal from the site or selective placement and/or mixing to the satisfaction of the 
Geotechnical Engineer. 

 
• Rock fragments or rocks less than 6 inches in their largest dimensions, or as otherwise 

determined by the Geotechnical Engineer, may be used in compacted fill, provided the 
distribution and placement is satisfactory in the opinion of the Geotechnical Engineer. 

 
• Rock fragments or rocks greater than 12 inches should be taken off-site or placed in 

accordance with recommendations and in areas designated as suitable by the Geotechnical 
Engineer.  These materials should be placed in accordance with Plate D-8 of these Grading 
Guide Specifications and in accordance with the following recommendations:  

 
• Rocks 12 inches or more in diameter should be placed in rows at least 15 feet apart, 15 

feet from the edge of the fill, and 10 feet or more below subgrade. Spaces should be 
left between each rock fragment to provide for placement and compaction of soil 
around the fragments.  

 
• Fill materials consisting of soil meeting the minimum moisture content requirements and 

free of oversize material should be placed between and over the rows of rock or 
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concrete. Ample water and compactive effort should be applied to the fill materials as 
they are placed in order that all of the voids between each of the fragments are filled 
and compacted to the specified density.  

 
• Subsequent rows of rocks should be placed such that they are not directly above a row 

placed in the previous lift of fill. A minimum 5-foot offset between rows is 
recommended.   

 
• To facilitate future trenching, oversized material should not be placed within the range 

of foundation excavations, future utilities or other underground construction unless 
specifically approved by the soil engineer and the developer/owner representative.  

 
• Fill materials approved by the Geotechnical Engineer should be placed in areas previously 

prepared to receive fill and in evenly placed, near horizontal layers at about 6 to 8 inches in 
loose thickness, or as otherwise determined by the Geotechnical Engineer for the project. 

 
• Each layer should be moisture conditioned to optimum moisture content, or slightly above, 

as directed by the Geotechnical Engineer.  After proper mixing and/or drying, to evenly 
distribute the moisture, the layers should be compacted to at least 90 percent of the 
maximum dry density in compliance with ASTM D-1557-78 unless otherwise indicated. 

 
• Density and moisture content testing should be performed by the Geotechnical Engineer at 

random intervals and locations as determined by the Geotechnical Engineer.  These tests 
are intended as an aid to the Earthwork Contractor, so he can evaluate his workmanship, 
equipment effectiveness and site conditions.  The Earthwork Contractor is responsible for 
compaction as required by the Geotechnical Report(s) and governmental agencies. 

 
 

• Fill areas unused for a period of time may require moisture conditioning, processing and 
recompaction prior to the start of additional filling.  The Earthwork Contractor should notify 
the Geotechnical Engineer of his intent so that an evaluation can be made. 

 
• Fill placed on ground sloping at a 5-to-1 inclination (horizontal-to-vertical) or steeper should 

be benched into bedrock or other suitable materials, as directed by the Geotechnical 
Engineer.  Typical details of benching are illustrated on Plates D-2, D-4, and D-5. 

 
• Cut/fill transition lots should have the cut portion overexcavated to a depth of at least 3 feet 

and rebuilt with fill (see Plate D-1), as determined by the Geotechnical Engineer. 
 

• All cut lots should be inspected by the Geotechnical Engineer for fracturing and other 
bedrock conditions.  If necessary, the pads should be overexcavated to a depth of 3 feet 
and rebuilt with a uniform, more cohesive soil type to impede moisture penetration. 

 
• Cut portions of pad areas above buttresses or stabilizations should be overexcavated to a 

depth of 3 feet and rebuilt with uniform, more cohesive compacted fill to impede moisture 
penetration. 

 
• Non-structural fill adjacent to structural fill should typically be placed in unison to provide 

lateral support.  Backfill along walls must be placed and compacted with care to ensure that 
excessive unbalanced lateral pressures do not develop.  The type of fill material placed 
adjacent to below grade walls must be properly tested and approved by the Geotechnical 
Engineer with consideration of the lateral earth pressure used in the design.  
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 Foundations 
 

• The foundation influence zone is defined as extending one foot horizontally from the outside 
edge of a footing, and proceeding downward at a ½ horizontal to 1 vertical (0.5:1) 
inclination. 

 
• Where overexcavation beneath a footing subgrade is necessary, it should be conducted so 

as to encompass the entire foundation influence zone, as described above. 
 

• Compacted fill adjacent to exterior footings should extend at least 12 inches above 
foundation bearing grade.  Compacted fill within the interior of structures should extend to 
the floor subgrade elevation. 

 Fill Slopes 
 

• The placement and compaction of fill described above applies to all fill slopes.  Slope 
compaction should be accomplished by overfilling the slope, adequately compacting the fill 
in even layers, including the overfilled zone and cutting the slope back to expose the 
compacted core 

 
• Slope compaction may also be achieved by backrolling the slope adequately every 2 to 4 

vertical feet during the filling process as well as requiring the earth moving and compaction 
equipment to work close to the top of the slope.  Upon completion of slope construction, 
the slope face should be compacted with a sheepsfoot connected to a sideboom and then 
grid rolled.  This method of slope compaction should only be used if approved by the 
Geotechnical Engineer. 

 
• Sandy soils lacking in adequate cohesion may be unstable for a finished slope condition and 

therefore should not be placed within 15 horizontal feet of the slope face. 
 

• All fill slopes should be keyed into bedrock or other suitable material.  Fill keys should be at 
least 15 feet wide and inclined at 2 percent into the slope.  For slopes higher than 30 feet, 
the fill key width should be equal to one-half the height of the slope (see Plate D-5). 

 
• All fill keys should be cleared of loose slough material prior to geotechnical inspection and 

should be approved by the Geotechnical Engineer and governmental agencies prior to filling. 
 

• The cut portion of fill over cut slopes should be made first and inspected by the 
Geotechnical Engineer for possible stabilization requirements.  The fill portion should be 
adequately keyed through all surficial soils and into bedrock or suitable material.  Soils 
should be removed from the transition zone between the cut and fill portions (see Plate D-
2). 

 
 Cut Slopes 
 

• All cut slopes should be inspected by the Geotechnical Engineer to determine the need for 
stabilization.  The Earthwork Contractor should notify the Geotechnical Engineer when slope 
cutting is in progress at intervals of 10 vertical feet.  Failure to notify may result in a delay 
in recommendations. 

 
• Cut slopes exposing loose, cohesionless sands should be reported to the Geotechnical 

Engineer for possible stabilization recommendations. 
 

• All stabilization excavations should be cleared of loose slough material prior to geotechnical 
inspection.  Stakes should be provided by the Civil Engineer to verify the location and 
dimensions of the key. A typical stabilization fill detail is shown on Plate D-5. 
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• Stabilization key excavations should be provided with subdrains.  Typical subdrain details 

are shown on Plates D-6. 
 
 Subdrains 
 

• Subdrains may be required in canyons and swales where fill placement is proposed.  Typical 
subdrain details for canyons are shown on Plate D-3.  Subdrains should be installed after 
approval of removals and before filling, as determined by the Soils Engineer. 

 
• Plastic pipe may be used for subdrains provided it is Schedule 40 or SDR 35 or equivalent.  

Pipe should be protected against breakage, typically by placement in a square-cut 
(backhoe) trench or as recommended by the manufacturer. 

 
• Filter material for subdrains should conform to CALTRANS Specification 68-1.025 or as 

approved by the Geotechnical Engineer for the specific site conditions.  Clean ¾-inch 
crushed rock may be used provided it is wrapped in an acceptable filter cloth and approved 
by the Geotechnical Engineer.  Pipe diameters should be 6 inches for runs up to 500 feet 
and 8 inches for the downstream continuations of longer runs.  Four-inch diameter pipe 
may be used in buttress and stabilization fills. 
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GRADING GUIDE SPECIFICATIONS

NOT TO SCALE
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PLATE D-2

FILL ABOVE CUT SLOPE DETAIL

9' MIN.

4' TYP.

MINIMUM 1' TILT BACK
OR 2% SLOPE
(WHICHEVER IS GREATER)

REMOVE UNSUITABLE MATERIAL

BENCHING DIMENSIONS IN ACCORDANCE
WITH PLAN OR AS RECOMMENDED
BY THE GEOTECHNICAL ENGINEER

CUT SLOPE TO BE CONSTRUCTED
PRIOR TO PLACEMENT OF FILL

BEDROCK OR APPROVED
COMPETENT MATERIAL

CUT SLOPE

NATURAL GRADE

CUT/FILL CONTACT TO BE
SHOWN ON "AS-BUILT"

COMPETENT MATERIAL
CUT/FILL CONTACT SHOWN
ON GRADING PLAN

NEW COMPACTED FILL

10' TYP.

KEYWAY IN COMPETENT MATERIAL
MINIMUM WIDTH OF 15 FEET OR AS
RECOMMENDED BY THE GEOTECHNICAL
ENGINEER.  KEYWAY MAY NOT BE
REQUIRED IF FILL SLOPE IS LESS THAN 5
FEET IN HEIGHT AS RECOMMENDED BY
THE GEOTECHNICAL ENGINEER.
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6" MIN .. 

FIRM NATIVE SOIL/BEDROCK 

~ 18" MIN ~ 4"MIN. 

6" DIAMETER PERFORATED PIPE- MINIMUM 1% SLOPE 

PIPE DEPTH OF FILL 
MATERIAL OVER SUBDRAIN 

ADS (CORRUGATED POLETHYLENE) 8 
TRANSITE UNDERDRAIN 20 

PVC OR ABS: SOR 35 35 
SOR 21 100 

SCHEMATIC ONLY 
NOTTO SCALE 

CANYON SUBDRAIN DETAIL 
GRADING GUIDE SPECIFICATIONS 

NOTTO SCALE 

DRAWN: JAS 
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GRADING GUIDE SPECIFICATIONS

NOT TO SCALE

DRAWN:  JAS
CHKD:  GKM

PLATE D-4

FILL ABOVE NATURAL SLOPE DETAIL

10' TYP.
4' TYP.

(WHICHEVER IS GREATER)
OR 2% SLOPE
MINIMUM 1' TILT BACK

REMOVE UNSUITABLE MATERIAL

NEW COMPACTED FILL

COMPETENT MATERIAL

KEYWAY IN COMPETENT MATERIAL.

RECOMMENDED BY THE GEOTECHNIAL
ENGINEER.  KEYWAY MAY NOT BE REQUIRED
IF FILL SLOPE IS LESS THAN 5' IN HEIGHT
AS RECOMMENDED BY THE GEOTECHNICAL
ENGINEER.

2' MINIMUM
KEY DEPTH

OVERFILL REQUIREMENTS
PER GRADING GUIDE SPECIFICATIONS

TOE OF SLOPE SHOWN
ON GRADING PLAN

BACKCUT - VARIES

PLACE COMPACTED BACKFILL
TO ORIGINAL GRADE

PROJECT SLOPE GRADIENT
(1:1 MAX.)

NOTE:
BENCHING SHALL BE REQUIRED
WHEN NATURAL SLOPES ARE
EQUAL TO OR STEEPER THAN 5:1
OR WHEN RECOMMENDED BY
THE GEOTECHNICAL ENGINEER.

FINISHED SLOPE FACE

MINIMUM WIDTH OF 15 FEET OR AS

BENCHING DIMENSIONS IN ACCORDANCE
WITH PLAN OR AS RECOMMENDED
BY THE GEOTECHNICAL ENGINEER
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GRADING GUIDE SPECIFICATIONS

NOT TO SCALE

DRAWN:  JAS
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PLATE D-5

STABILIZATION FILL DETAIL

FACE OF FINISHED SLOPE

COMPACTED FILL

MINIMUM 1' TILT BACK
OR 2% SLOPE
(WHICHEVER IS GREATER)

10' TYP.

2' MINIMUM
KEY DEPTH

3' TYPICAL
BLANKET FILL IF RECOMMENDED
BY THE GEOTECHNICAL ENGINEER

COMPETENT MATERIAL ACCEPTABLE
TO THE SOIL ENGINEER

KEYWAY WIDTH, AS SPECIFIED
BY THE GEOTECHNICAL ENGINEER

TOP WIDTH OF FILL
AS SPECIFIED BY THE
GEOTECHNICAL ENGINEER

BENCHING DIMENSIONS IN ACCORDANCE
WITH PLAN OR AS RECOMMENDED
BY THE GEOTECHNICAL ENGINEER

4' TYP.
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DESIGN FINISH SLOPE 

OUTLETS TO BE SPACED 
AT 100' MAXIMUM INTERVALS. 
EXTEND 12 INCHES 
BEYOND FACE OF SLOPE 
AT TIME OF ROUGH GRADING 
CONSTRUCTION. 

BUTTRESS OR 
SIDEHILL FILL ~ 

15' MAX. 

. ~ · .. . ·: 

2' CLEAR 

.. . •, -~ .. 

,< 

BLANKET FILL IF RECOMMENDED 
BY THE GEOTECHNICAL ENGINEER 

DETAIL "A" 

\_ 4-INCH DIAMETER NON-PERFORATED 
OUTLET PIPE TO BE LOCATED IN FIELD 
BY THE SOIL ENGINEER. 

"FILTER MATERIAL" TO MEET FOLLOWING SPECIFICATION "GRAVEL" TO MEET FOLLOWING SPECIFICATION OR 
APPROVED EQUIVALENT: OR APPROVED EQUIVALENT: (CONFORMS TO EMA STD. PLAN 323) 

MAXIMUM 
SIEVE SIZE 

1" 
PERCENTAGE PASSING SIEVE SIZE PERCENTAGE PASSING 

3/4" 
3/8" 

NO. 4 
NO. 8 

NO. 30 
NO. 50 
NO. 200 

OUTLET PIPE TO BE CON-
NECTED TO SUBDRAIN PIPE l 
WITH TEE OR ELBOW 

NOTES: 

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

.--------1 

.---:-~ 

1 1/2" 100 
NO. 4 50 

NO. 200 8 
SAND EQUIVALENT= MINIMUM OF 50 

FILTER MATERIAL - MINIMUM OF FIVE 
CUBIC FEET PER FOOT OF PIPE. SEE 
ABOVE FOR FILTER MATERIAL SPECIFICATION. 

AL TERNATIVE: IN LIEU OF FILTER MATERIAL 
FIVE CUBIC FEET OF GRAVEL 
PER FOOT OF PIPE MAY BE ENCASED 
IN FILTER FABRIC. SEE ABOVE FOR 
GRAVEL SPECIFICATION. 

FILTER FABRIC SHALL BE MIRAFI 140 
OR EQUIVALENT. FILTER FABRIC SHALL 
BE LAPPED A MINIMUM OF 12 INCHES 
ON ALL JOINTS. 

~ MINIMUM 4-INCH DIAMETER PVC SCH 40 OR ABS CLASS SOR 35 WITH 
A CRUSHING STRENGTH OF AT LEAST 1,000 POUNDS, WITH A MINIMUM 

DETAIL "A" OF 8 UNIFORMLY SPACED PERFORATIONS PER FOOT OF PIPE INSTALLED 
WITH PERFORATIONS ON BOTTOM OF PIPE. PROVIDE CAP AT UPSTREAM 
END OF PIPE. SLOPE AT 2 PERCENT TO OUTLET PIPE. 

SLOPE FILL SUBDRAINS 

1. TRENCH FOR OUTLET PIPES TO BE BACKFILLED 
WITH ON-SITE SOIL. 

GRADING GUIDE SPECIFICATIONS 

NOTTO SCALE 

DRAWN: JAS 
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MINIMUM ONE FOOT THICK LAYER OF 
LOW PERMEABLILITY SOIL IF NOT 
COVERED WITH AN IMPERMEABLE SURFACE 

"FILTER MATERIAL" TO MEET FOLLOWING SPECIFICATION 

MINIMUM ONE FOOT WIDE LAYER OF 
FREE DRAINING MATERIAL 
(LESS THAN 5% PASSING THE #200 SIEVE) 
OR 
PROPERLY INSTALLED PREFABRICATED DRAINAGE COMPOSITE 
(MiraDRAIN 6000 OR APPROVED EQUIVALENT). 

FILTER MATERIAL - MINIMUM OF TWO 
CUBIC FEET PER FOOT OF PIPE. SEE 
BELOW FOR FILTER MATERIAL SPECIFICATION. 

ALTERNATIVE: IN LIEU OF FILTER MATERIAL 
TWO CUBIC FEET OF GRAVEL 
PER FOOT OF PIPE MAY BE ENCASED 
IN FILTER FABRIC. SEE BELOW FOR 
GRAVEL SPECIFICATION. 

FILTER FABRIC SHALL BE MIRAFI 140 
OR EQUIVALENT. FILTER FABRIC SHALL 
BE LAPPED A MINIMUM OF 6 INCHES 
ON ALL JOINTS. 

MINIMUM 4-INCH DIAMETER PVC SCH 40 OR ABS CLASS SDR 35 WITH 
A CRUSHING STRENGTH OF AT LEAST 1,000 POUNDS, WITH A MINIMUM 
OF 8 UNIFORMLY SPACED PERFORATIONS PER FOOT OF PIPE INSTALLED 
WITH PERFORATIONS ON BOTTOM OF PIPE. PROVIDE CAP AT UPSTREAM 
END OF PIPE. SLOPE AT 2 PERCENT TO OUTLET PIPE. 

4 

OR APPROVED EQUIVALENT: (CONFORMS TO EMA STD. PLAN 323) 
"GRAVEL" TO MEET FOLLOWING SPECIFICATION OR 
APPROVED EQUIVALENT: 

SIEVE SIZE 
1" 

3/4" 
3/8" 

N0. 4 
N0. 8 

NO. 30 
NO. 50 
NO. 200 

PERCENTAGE PASSING 
100 

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

MAXIMUM 
SIEVE SIZE PERCENTAGE PASSING 

1 1/2" 100 
NO. 4 50 

NO. 200 8 
SAND EQUIVALENT= MINIMUM OF 50 

RETAINING WALL BACKDRAINS 
GRADING GUIDE SPECIFICATIONS 

NOTTO SCALE 

DRAWN: JAS 
CHKD: GKM 

PLATE D-7 

SOUTHERN 
CALIFORNIA - - -

GEOTECHNICAL 



·· 10FEET MINIMUM 
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. ·. s FEET M~~~~ ~o 3 FEET MINIMUM . 

' 1? FEET MINIMUM . ·. . . . . . ·. 

Typical Row of Oversize 
Rock Fragments 

Section View 
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. Typical Row of Oversize . · 
. . Rqck Fragments 15 FEET MINIMUM 

Fill Slope--~ Plan View 

PLACEMENT OF OVERSIZED MATERIAL 
GRADING GUIDE SPECIFICATIONS 

NOTTO SCALE 
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PROPOSED WAREHOUSE

DRAWN:  OS
CHKD:  RGT

SCG PROJECT
21G248-1

PLATE E-1

SEISMIC DESIGN PARAMETERS - 2019 CBC

SANTA FE SPRINGS, CALIFORNIA
SOURCE: SEAOC/OSHPD Seismic Design Maps Tool

<https://seismicmaps.org/>
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Fv null -See Section 1 1 .4. 8 
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22885 Savi Ranch Parkway    Suite E    Yorba Linda   California   92887 
voice: (714) 685-1115    fax: (714) 685-1118   www.socalgeo.com 

December 13, 2021 
 
Duke Realty 
200 Spectrum Center Drive, Suite 1600 
Irvine, California 92618 
  
Attention: Mr. D.J. Arellano, P.E. 
  Director, Development Services 
 
Project No.: 21G248-2 
     
Subject: Results of Infiltration Testing 
    Proposed Warehouse  
    SEC Lakeland Road and Norwalk Boulevard 
    Santa Fe Springs, California  
 
Reference: Geotechnical Investigation, Proposed Warehouse, SEC Lakeland Road and Norwalk 

Boulevard, prepared by Southern California Geotechnical, Inc. (SCG) Duke Realty, 
SCG project No. 21G248-1. 

 
Mr. Arellano: 
 
In accordance with your request, we have conducted infiltration testing at the subject site. We 
are pleased to present this report summarizing the results of the infiltration testing and our design 
recommendations.

Scope of Services 

The scope of services performed for this project was in general accordance with our Proposal No. 
21P435, dated October 6, 2021. The scope of services included site reconnaissance, subsurface 
exploration, field testing, and engineering analysis to determine the infiltration rates of the on-
site soils. The infiltration testing was performed in general accordance with the Guidelines for 
Geotechnical Investigation and Reporting – Low Impact Development Stormwater Infiltration 
(GS200.1), prepared by Los Angeles County, Department of Public Works, Geotechnical and 
Materials Engineering Division, dated June 30, 2021.   

Site and Project Description 

The site is located at the southeast corner of Lakeland Road and Norwalk Boulevard in Santa Fe 
Springs, California. The site is known by the address of 12300 Lakeland Boulevard. The site is 
bounded to the north by Lakeland Road, to the west by Norwalk Boulevard and an existing 
aerospace manufacturing facility, to the south by a parking lot with an existing 
commercial/industrial building, and to the east by Getty Drive. The general location of the site is 
illustrated on the Site Location Map, included as Plate 1 of this report. 
 
The site consists of an L-shaped parcel, 8.45± acres in size. Based on our visit to the site, the 
site is developed with four (4) commercial/industrial buildings with footprints ranging from 4,000 
to 50,000± ft². The buildings are single-story structures of concrete tilt-up and metal frame 
construction, which are assumed to be supported on conventional shallow foundations with 
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concrete slab-on-grade floors. Several parallel steel beams transect the site east-to-west which 
are utilized to transport manufactured metal beams. The buildings are surrounded by asphaltic 
concrete pavements, with sparse regions of Portland Cement concrete (PCC). The pavements 
throughout the site are in poor condition, with extensive cracking throughout. The ground surface 
cover of the northwestern parking lot consists of open graded gravel. 
 
Detailed topographic information was not available at the time of this report. Based on elevations 
obtained from Google Earth and visual observations made at the time of the subsurface 
investigation, the overall site is relatively flat, with less than 4± feet of elevation differential 
throughout the site. The site slopes gently to the west with a gradient of less than 1± percent. 

Proposed Development  

SCG was provided with conceptual site plan by the client. Based on this plan, the site will be 
developed with one (1) warehouse building. The building will be 184,680± ft² in size and will be 
located in the east-central area of the subject site. Dock-high doors will be constructed along a 
portion of the west building wall. The building will be surrounded by asphaltic concrete pavements 
in the parking and drive areas, Portland cement concrete pavements in the truck court areas, and 
limited areas of concrete flatwork and landscape planters throughout.  
 
The proposed development will include on-site infiltration to dispose of storm water. Based on 
discussion with the project civil engineer, a total of two (2) below-grade chambers will be located 
on the western and northwestern portions of the site. These infiltration systems will be referenced 
as Infiltration System “A” and “B”. The bottoms of the chamber systems are expected to be 10± 
feet below existing site grades. 
 
Concurrent Study 
 
Southern California Geotechnical, Inc. (SCG) concurrently performed a geotechnical investigation 
at the subject site, referenced above. As part of this investigation, SCG performed a total of eight 
(8) borings advanced to depths of 15 to 25± feet below the existing site grades.  
 
Asphaltic concrete pavements (AC) were encountered at the ground surface of all boring locations 
except for Boring No. B-5. The AC pavements measure 3 to 5± inches in thickness with 0 to 5± 
inches of discernible Aggregate Base (AB). Artificial fill soils were encountered at the ground 
surface or beneath the pavements at all boring locations, extending to depths of 2½ to 6½± feet 
below existing site grades. The fill soils consist of medium stiff to very stiff silty clays, stiff fine 
sandy clays, loose gravelly fine to coarse sands, loose fine sandy silts, and loose to medium dense 
silty fine sands. Additionally, soils identified as possible fill were encountered at Boring No. B-6, 
extending to a depth of 5½± feet below existing site grades. The possible fill consists of stiff silty 
clays. Native alluvium was encountered beneath the fill soils at all of the boring locations, 
extending to at least the maximum depth explored of 25± feet below ground surface. The 
alluvium consists of stiff to very stiff silty clays, loose to medium dense silty fine sands, medium 
dense to very dense fine sandy silts, stiff to hard clayey silts, medium dense clayey fine sands, 
and very stiff fine sandy clays. Calcareous nodules and veining and various levels of iron oxide 
staining were encountered throughout various strata within the native soils.  
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Subsurface Exploration 

Scope of Exploration 

The subsurface exploration for the infiltration testing consisted of two (2) infiltration test borings 
advanced to a depth of 10± feet below the existing site grades. The borings were logged during 
drilling by a member of our staff and were advanced using a truck-mounted drilling rig, equipped 
with 8-inch-diameter hollow stem augers. The approximate locations of the infiltration test borings 
(identified as I-1 and I-2) are indicated on the Infiltration Test Location Plan, enclosed as Plate 2 
of this report. 

Upon the completion of the infiltration borings, the bottom of each test boring was covered with 
2± inches of clean ¾-inch gravel. A sufficient length of 3-inch-diameter perforated PVC casing 
was then placed into each test hole so that the PVC casing extended from the bottom of the test 
hole to the ground surface. Clean ¾-inch gravel was then installed in the annulus surrounding 
the PVC casing. 

Geotechnical Conditions 

Artificial fill soils were encountered beneath the pavements or open graded gravel at both of the 
infiltration boring locations, extending to a depth of 5½± feet below existing site grades. The fill 
soils consist of stiff silty clays. Native alluvial soils were encountered beneath the fill soils, 
extending to at least the maximum explored depth of 10± feet below existing site grades. The 
native alluvium consists of medium dense to very dense silty fine to medium sands and fine to 
medium sandy silts. The Boring Logs, which illustrate the conditions encountered at the infiltration 
test locations, are included with this report. 
 
Groundwater 
 
Free water was not encountered during the drilling of the infiltration and geotechnical borings. 
Based on the lack of any water within the borings, and the moisture contents of the recovered 
soil samples, the static groundwater table is considered to have existed at a depth in excess of 
25± feet at the time of the subsurface exploration. 
 
Recent water level data was obtained from the California State Water Resources Control Board, 
GeoTracker, website, https://geotracker.waterboards.ca.gov/. One monitoring wells on record is 
located 175± feet north of the site. Water level readings within this monitoring wells indicate a 
high groundwater level of 119± feet below the ground surface in June 2021.  

Infiltration Testing  

As previously mentioned, the infiltration testing was performed in general accordance with the 
guidelines published by the County of Los Angeles – Department of Public Works Geotechnical 
and Materials Engineering Division, titled Guidelines for Design, Investigation, and Reporting Low 
Impact Development Stormwater Infiltration, GS200.1.  
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Pre-soaking 
 
The infiltration test borings were pre-soaked prior to the infiltration testing. The pre-soaking 
procedure consisted of filling each test boring with clean potable water to an elevation of at least 
12± inches above the bottom of each test boring. In accordance with the Los Angeles County 
guidelines, the borings were presoaked for 1 hour to ensure the soil around the annulus of the 
perforated pipe was fully saturated.  
 
Infiltration Testing Procedure 
 
After the completion of the pre-soaking process, SCG performed the infiltration testing. A 
sufficient amount of water was added to the test borings so that the water level was 
approximately 12 to 24± inches higher than the bottom of the borings and less than or equal to 
the water level used during the pre-soaking process. Based on the pre-soaking procedure, 
Infiltration Nos. I-1 and I-2 require a falling head test with 30-minute intervals. Each test was 
infiltrating for a minimum of 3-hours. A stabilized rate of drop, where the highest and lowest 
readings from three consecutive readings are within 10 percent of each other, was obtained for 
each of the test borings. These water level readings are presented on the spreadsheets enclosed 
with this report. The infiltration rates for each of the timed intervals are also tabulated on the 
spreadsheets.  
 
The infiltration rates for the falling head tests are tabulated in inches per hour. In accordance 
with the typically accepted practice, it is recommended that the most conservative reading from 
the latter part of the infiltration tests be used for design. Please note that the Porchet method 
was used for the falling head tests to account for non-vertical flow through the sides of the boring 
in addition to the bottom of the boring. These rates are summarized below: 
 

Infiltration 
Test No. 

Test 
Depth  
(feet) 

Soil Description Infiltration Rate 
(inches/hour) 

I-1 10 Light Brown fine to medium Sandy Silt 0.5 

I-2 10 Brown fine Sandy Silt, trace medium Sand 0.8 

 

Laboratory Testing 

Moisture Content 

The moisture contents for the recovered soil samples within the borings were determined in 
accordance with ASTM D-2216 and are expressed as a percentage of the dry weight. These test 
results are presented on the Boring Logs. 
 
Grain Size Analysis 

The grain size distribution of selected soils collected from the base of each infiltration test boring 
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have been determined using a range of wire mesh screens. These tests were performed in general 
accordance with ASTM D-422 and/or ASTM D-1140. The weight of the portion of the sample 
retained on each screen is recorded and the percentage finer or coarser of the total weight is 
calculated. The results of these tests are presented on Plates C-1 through C-2 of this report.  

Design Recommendations 

Two (2) infiltration tests were performed at the subject site. As noted above, the infiltration rates 
at these locations vary from 0.5 to 0.8 inches per hour.  
 
The Guidelines for Geotechnical Investigation and Reporting Low Impact Development Stormwater 
Infiltration, GS200.1 prepared by the County of Los Angeles, Department of Public Works, 
Geotechnical and Materials Division (GMED) on June 30, 2021 dictate that a reduction factor be utilized 
in the design infiltration rate. The following reduction factors are considered in the design assumed 
infiltration rate:  

 
Reduction Factor 

Small Diameter Percolation RF t = 2 

Site Variability, number of tests, and thoroughness of subsurface 

investigation 

RF v = 1 

Long-term siltation plugging and maintenance RF v = 1 

Total Reduction Factor, RF= RF t + RF v + RF v RF = 4 

Design Infiltration Rate (DIR) = Measured Percolation Rate/RF DIR = See 
below 

 
Based on the results of the infiltration testing, the following infiltration rates should 
be used in the design of the infiltration systems in their respective locations and 
depths:  
 

Infiltration System Infiltration Rate (inches/hour) 
A 0.1 

B 0.2 

 
We recommend that a representative from the geotechnical engineer be on-site during the 
construction of the proposed infiltration system to identify the soil classification at the base of the 
system. It should be confirmed that the soils at the base of the proposed infiltration system 
correspond with those presented in this report to ensure that the performance of the system will 
be consistent with the rates reported herein. 
 
The design of the storm water infiltration systems should be performed by the project civil 
engineer, in accordance with the City of Santa Fe Springs and/or County of Los Angeles guidelines. 
It is recommended that the system be constructed so as to facilitate removal of silt and clay, or 
other deleterious materials from any water that may enter the system. The presence of such 
materials would decrease the effective infiltration rates. It is recommended that the project 
civil engineer apply an appropriate factor of safety. The infiltration rate recommended 
above is based on the assumption that only clean water will be introduced to the 
subsurface profile. Any fines, debris, or organic materials could significantly impact 
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the infiltration rate. It should be noted that the recommended infiltration rates are based on 
infiltration testing at two (2) discrete locations and that the overall infiltration rates of the 
proposed infiltration systems could vary considerably. 

Construction Considerations 

The infiltration rates presented in this report are specific to the tested locations and tested depths.  
Infiltration rates can be significantly reduced if the soils are exposed to excessive disturbance or 
compaction during construction.  Compaction of the soils at the bottom of the infiltration system 
can significantly reduce the infiltration ability of the chambers and basins.  Therefore, the 
subgrade soils within proposed infiltration system areas should not be over-excavated, undercut 
or compacted in any significant manner. It is recommended that a note to this effect be 
added to the project plans and/or specifications. 
 
We recommend that a representative from the geotechnical engineer be on-site during the 
construction of the proposed infiltration systems to identify the soil classification at the base of 
each system. It should be confirmed that the soils at the base of the proposed infiltration systems 
correspond with those presented in this report to ensure that the performance of the systems will 
be consistent with the rates reported herein. 
 
We recommend that scrapers and other rubber-tired heavy equipment not be operated on the 
basin bottom, or at levels lower than 2 feet above the bottom of the system, particularly within 
basins.  As such, the bottom 24 inches of the infiltration systems should be excavated with non-
rubber-tired equipment, such as excavators. 

Infiltration Chamber Maintenance 

The proposed project may include infiltration chambers.  Water flowing into these chambers will 
carry some level of sediment.  This layer has the potential to significantly reduce the infiltration 
rate of the chamber subgrade soils.  Therefore, a formal chamber maintenance program should 
be established to ensure that these silt and clay deposits are removed from the chamber on a 
regular basis.    

Location of Infiltration Systems 

The use of on-site storm water infiltration systems carries a risk of creating adverse geotechnical 
conditions. Increasing the moisture content of the soil can cause the soil to lose internal shear 
strength and increase its compressibility, resulting in a change in the designed engineering 
properties. Overlying structures and pavements in the infiltration area could potentially be 
damaged due to saturation of the subgrade soils. The proposed infiltration systems for this 
site should be located at least 25 feet away from any structures, including retaining 
walls. Even with this provision of locating the infiltration system at least 25 feet from the 
building(s), it is possible that infiltrating water into the subsurface soils could have an adverse 
effect on the proposed or existing structures. It should also be noted that utility trenches which 
happen to collect storm water can also serve as conduits to transmit storm water toward the 
structure, depending on the slope of the utility trench. Therefore, consideration should also be 
given to the proposed locations of underground utilities which may pass near the proposed 
infiltration system.   

SOUTHERN 
CALIFORNIA 

GEOTECHNICAL 



 

  Proposed Warehouse – Infiltration – Santa Fe Springs, CA 
  Project No. 21G248-2 
  Page 7 

 
The infiltration system designer should also give special consideration to the effect that the 
proposed infiltration systems may have on nearby subterranean structures, open excavations, or 
descending slopes.  In particular, infiltration systems should not be located near the crest of 
descending slopes, particularly where the slopes are comprised of granular soils.  Such systems 
will require specialized design and analysis to evaluate the potential for slope instability, piping 
failures and other phenomena that typically apply to earthen dam design.  This type of analysis 
is beyond the scope of this infiltration test report, but these factors should be considered by the 
infiltration system designer when locating the infiltration systems.   

General Comments 

This report has been prepared as an instrument of service for use by the client in order to aid in 
the evaluation of this property and to assist the architects and engineers in the design and 
preparation of the project plans and specifications. This report may be provided to the 
contractor(s) and other design consultants to disclose information relative to the project. 
However, this report is not intended to be utilized as a specification in and of itself, without 
appropriate interpretation by the project architect, structural engineer, and/or civil engineer. The 
design of the proposed storm water infiltration system is the responsibility of the civil engineer. 
The role of the geotechnical engineer is limited to determination of infiltration rate only. By using 
the design infiltration rate contained herein, the civil engineer agrees to indemnify, defend, and 
hold harmless the geotechnical engineer for all aspects of the design and performance of the 
proposed storm water infiltration system. The reproduction and distribution of this report must 
be authorized by the client and Southern California Geotechnical, Inc. Furthermore, any reliance 
on this report by an unauthorized third party is at such party’s sole risk, and we accept no 
responsibility for damage or loss which may occur. 
 
The analysis of this site was based on a subsurface profile interpolated from limited discrete soil 
samples. While the materials encountered in the project area are considered to be representative 
of the total area, some variations should be expected between boring locations and testing 
depths. If the conditions encountered during construction vary significantly from those detailed 
herein, we should be contacted immediately to determine if the conditions alter the 
recommendations contained herein. 
 
This report has been based on assumed or provided characteristics of the proposed development. 
It is recommended that the owner, client, architect, structural engineer, and civil engineer 
carefully review these assumptions to ensure that they are consistent with the characteristics of 
the proposed development. If discrepancies exist, they should be brought to our attention to 
verify that they do not affect the conclusions and recommendations contained herein. We also 
recommend that the project plans and specifications be submitted to our office for review to 
verify that our recommendations have been correctly interpreted. The analysis, conclusions, and 
recommendations contained within this report have been promulgated in accordance with 
generally accepted professional geotechnical engineering practice. No other warranty is implied 
or expressed. 
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Closure 

We sincerely appreciate the opportunity to be of service on this project.  We look forward to 
providing additional consulting services during the course of the project. If we may be of further 
assistance in any manner, please contact our office. 
 
Respectfully Submitted,  
 

SOUTHERN CALIFORNIA GEOTECHNICAL, INC.  
 
 
 
Ryan Bremer 
Staff Geologist 
 
 
    
 
Robert G. Trazo, GE 2655 
Principal Engineer 
   
Distribution: (1) Addressee 
 
Enclosures:  Plate 1 - Site Location Map 
  Plate 2 - Infiltration Test Location Plan 
  Boring Logs & Boring Log Legend (4 pages)   

Infiltration Test Results Spreadsheets (2 pages) 
Grain Size Distribution Results (2 pages)  
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SOURCE: USGS TOPOGRAPHIC MAP OF THE WHITTIER

QUADRANGLE, LOS ANGELES COUNTY, CALIFORNIA, 2018. SOUTHERN 
CALIFORNIA 

GEOTECHNICAL 



B-1 B-2

B-3

B-4

B-5

B-6

I-1

I-2

B-7

B-8

BUILDING AREA
184,680 S.F.

N.A.P.

N.A.P.

N.A.P.

N.A.P.

N.A.P.

N.A.P.

INFILTRATION SYSTEM "B"

INFILTRATION SYSTEM "A"

SCALE: 1" = 80'

DRAWN:  RB
CHKD:  RGT

PLATE 2

SCG PROJECT
21G248-2

SANTA FE SPRINGS, CALIFORNIA
PROPOSED WAREHOUSE

INFILTRATION TEST  LOCATION PLAN

N
O
R
T
H

So
Ca

lG
eo

APPROXIMATE INFILTRATION 

APPROXIMATE BORING LOCATION

GEOTECHNICAL LEGEND

PROPOSED PROPERTY LINE

TEST LOCATION

NOTE: AERIAL PHOTOGRAPH OBTAINED FROM GOOGLE EARTH.
CONCEPTUAL SITE PLAN PROVIDED BY HPA ARCHITECTURE

(SCG PROJECT NO 21G248-1)

INFILTRATION SYSTEM LOCATION

cr 

UTHERN 
FORNIA 

EOTECHNICAL 



  BORING LOG LEGEND 
SAMPLE TYPE GRAPHICAL 

SYMBOL SAMPLE DESCRIPTION 

AUGER 
 

SAMPLE COLLECTED FROM AUGER CUTTINGS, NO FIELD 
MEASUREMENT OF SOIL STRENGTH. (DISTURBED) 

CORE 
 ROCK CORE SAMPLE: TYPICALLY TAKEN WITH A 

DIAMOND-TIPPED CORE BARREL. TYPICALLY USED 
ONLY IN HIGHLY CONSOLIDATED BEDROCK.  

GRAB  

SOIL SAMPLE TAKEN WITH NO SPECIALIZED 
EQUIPMENT, SUCH AS FROM A STOCKPILE OR THE 
GROUND SURFACE. (DISTURBED) 

CS 
 CALIFORNIA SAMPLER: 2-1/2 INCH I.D. SPLIT BARREL 

SAMPLER, LINED WITH 1-INCH HIGH BRASS RINGS. 
DRIVEN WITH SPT HAMMER. (RELATIVELY 
UNDISTURBED) 

 
NSR 

 NO RECOVERY: THE SAMPLING ATTEMPT DID NOT 
RESULT IN RECOVERY OF ANY SIGNIFICANT SOIL OR 
ROCK MATERIAL. 

SPT  
STANDARD PENETRATION TEST: SAMPLER IS A 1.4 
INCH INSIDE DIAMETER SPLIT BARREL, DRIVEN 18 
INCHES WITH THE SPT HAMMER. (DISTURBED) 

SH  
SHELBY TUBE: TAKEN WITH A THIN WALL SAMPLE 
TUBE, PUSHED INTO THE SOIL AND THEN EXTRACTED. 
(UNDISTURBED) 

VANE 
 VANE SHEAR TEST: SOIL STRENGTH OBTAINED USING 

A 4 BLADED SHEAR DEVICE. TYPICALLY USED IN SOFT 
CLAYS-NO SAMPLE RECOVERED. 

 
COLUMN DESCRIPTIONS 
 
DEPTH:    Distance in feet below the ground surface. 

SAMPLE:    Sample Type as depicted above. 

BLOW COUNT:   Number of blows required to advance the sampler 12 inches using a 140 lb   

    hammer with a 30-inch drop. 50/3” indicates penetration refusal (>50 blows)  
    at 3 inches. WH indicates that the weight of the hammer was sufficient to   
    push the sampler 6 inches or more.  

POCKET PEN.:   Approximate shear strength of a cohesive soil sample as measured by pocket  
    penetrometer.  

GRAPHIC LOG:   Graphic Soil Symbol as depicted on the following page. 

DRY DENSITY:   Dry density of an undisturbed or relatively undisturbed sample in lbs/ft3. 

MOISTURE CONTENT:  Moisture content of a soil sample, expressed as a percentage of the dry weight. 

LIQUID LIMIT:   The moisture content above which a soil behaves as a liquid. 

PLASTIC LIMIT:   The moisture content above which a soil behaves as a plastic.  

PASSING #200 SIEVE:  The percentage of the sample finer than the #200 standard sieve.  

UNCONFINED SHEAR:  The shear strength of a cohesive soil sample, as measured in the unconfined state.  



SM

SP

COARSE
GRAINED

SOILS

SW

TYPICAL
DESCRIPTIONS

WELL-GRADED GRAVELS, GRAVEL -
SAND MIXTURES, LITTLE OR NO
FINES

SILTY GRAVELS, GRAVEL - SAND -
SILT MIXTURES

LETTERGRAPH

POORLY-GRADED GRAVELS,
GRAVEL - SAND MIXTURES, LITTLE
OR NO FINES

GC

GM

GP

GW

POORLY-GRADED SANDS,
GRAVELLY SAND, LITTLE OR NO
FINES

SILTS
AND

CLAYS

MORE THAN 50%
OF MATERIAL IS
LARGER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF MATERIAL IS
SMALLER THAN
NO. 200 SIEVE

SIZE

MORE THAN 50%
OF COARSE
FRACTION

PASSING ON NO.
4 SIEVE

MORE THAN 50%
OF COARSE
FRACTION

RETAINED ON NO.
4 SIEVE CLAYEY GRAVELS, GRAVEL - SAND -

CLAY MIXTURES

FINE
GRAINED

SOILS

SYMBOLS
MAJOR DIVISIONS

SOIL CLASSIFICATION CHART

PT

OH

CH

MH

OL

CL

ML

CLEAN SANDS

SC

SILTY SANDS, SAND - SILT
MIXTURES

CLAYEY SANDS, SAND - CLAY
MIXTURES

INORGANIC SILTS AND VERY FINE
SANDS, ROCK FLOUR, SILTY OR
CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY

INORGANIC CLAYS OF LOW TO
MEDIUM PLASTICITY, GRAVELLY
CLAYS, SANDY CLAYS, SILTY CLAYS,
LEAN CLAYS

ORGANIC SILTS AND ORGANIC
SILTY CLAYS OF LOW PLASTICITY

INORGANIC SILTS, MICACEOUS OR
DIATOMACEOUS FINE SAND OR
SILTY SOILS

INORGANIC CLAYS OF HIGH
PLASTICITY

ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS

PEAT, HUMUS, SWAMP SOILS WITH
HIGH ORGANIC CONTENTS

SILTS
AND

CLAYS

GRAVELS WITH
FINES

SAND
AND

SANDY
SOILS (LITTLE OR NO FINES)

SANDS WITH
FINES

LIQUID LIMIT
LESS THAN 50

LIQUID LIMIT
GREATER THAN 50

HIGHLY ORGANIC SOILS

NOTE:  DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS

GRAVEL
AND

GRAVELLY
SOILS

(APPRECIABLE
AMOUNT OF FINES)

(APPRECIABLE
AMOUNT OF FINES)

(LITTLE OR NO FINES)

WELL-GRADED SANDS, GRAVELLY
SANDS, LITTLE OR NO FINES

CLEAN
GRAVELS

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

:.· : :. :. :·· 
.:•.: • , .. • .. •.: .•.··· .•.: 

·. ·.· 
. ...... · . ...... .... • ... • ...... .. .. 
. :•.: • , .. • .. •.: .•.··· .•.: 

.. :· :.· 

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

~ ~ ~ ~ 



ASPHALT: 4½± inches Asphaltic Concrete with no discernible
Aggregate Base

FILL: Brown Silty Clay, little fine Sand, stiff to very stiff-moist

ALLUVIUM: Brown Silty fine Sand, medium dense-moist

Light Brown fine Sandy Silt, trace medium Sand, little Iron
Oxide staining, medium dense-very moist
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PAVEMENT: 1± inch open graded Gravel

ALLUVIUM: Brown Silty fine Sand, slightly cemented, dense to
very dense-moist

Brown Silty Clay, little fine Sand, very stiff-moist

Brown fine Sandy Silt, trace medium Sand, little Calcareous
nodules, little Iron Oxide staining, medium dense to
dense-very moist

Boring Terminated at 10'
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INFILTRATION CALCULATIONS

Project Name

Project Location

Project Number

Engineer

Test Hole Radius 4 (in)

Test Depth 10.10 (ft)

Infiltration Test Hole I-1

Interval

Number
Time

Time Interval

(min)

Water Depth

(ft)

Change in

Water Level

(in)

Did 12 inches of water

seep away in less than

25 minutes?

Sandy Soils or Non-

Sandy Soils?

Initial 7:57 AM 7.10

Final 8:27 AM 8.01

Initial 8:27 AM 7.10

Final 8:57 AM 7.86

Interval

Number
Time

Time Interval

(min)

Water Depth

(ft)

Change in

Water Level

(ft)

Average Head Height

(ft)

Infiltration Rate Q

(in/hr)

Initial 8:57 AM 7.10

Final 9:27 AM 7.88

Initial 9:27 AM 7.10

Final 9:57 AM 7.86

Initial 9:57 AM 7.10

Final 10:27 AM 7.64

Initial 10:27 AM 7.10

Final 10:57 AM 7.50

Initial 10:57 AM 7.10

Final 11:27 AM 7.48

Initial 11:27 AM 7.10

Final 11:57 AM 7.45

Per County Standards, Infiltration Rate calculated as follows: Where:

Q = Infiltration Rate (in inches per hour)

∆H = Change in Height (Water Level) over the time interval

r = Test Hole (Borehole) Radius

∆t = Time Interval

Havg = Average Head Height over the time interval

5 30.00 0.38 2.81 0.51

6 30.00 0.35 2.83 0.46

3 30.00 0.54 2.73 0.75

4 30.00 0.40 2.80 0.54

1 30.00 0.78 2.61 1.12

2 30.00 0.76 2.62 1.09

2 30.00 9.12 NO NON-SANDY SOILS

Test Data

Proposed Warehouse

Santa Fe Springs, California

21G248-2

Caleb Brackett

Soil Criteria Test

1 30.00 10.92 NO NON-SANDY SOILS

)2Ht(r
H(60r)Q

avg




)2Ht(r
H(60r)Q

avg
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INFILTRATION CALCULATIONS

Project Name

Project Location

Project Number

Engineer

Test Hole Radius 4 (in)

Test Depth 10.00 (ft)

Infiltration Test Hole I-2

Interval

Number
Time

Time Interval

(min)

Water Depth

(ft)

Change in

Water Level

(in)

Did 12 inches of water

seep away in less than

30 minutes?

Sandy Soils or Non-

Sandy Soils?

Initial 8:23 AM 7.00

Final 8:53 AM 7.71

Initial 8:53 AM 7.00

Final 9:23 AM 7.65

Interval

Number
Time

Time Interval

(min)

Water Depth

(ft)

Change in

Water Level

(ft)

Average Head Height

(ft)

Infiltration Rate Q

(in/hr)

Initial 10:20 AM 7.00

Final 10:50 AM 7.90

Initial 10:50 AM 7.00

Final 11:20 AM 7.89

Initial 11:20 AM 7.00

Final 11:50 AM 7.89

Initial 11:50 AM 7.00

Final 12:20 PM 7.60

Initial 12:20 PM 7.00

Final 12:50 PM 7.59

Initial 12:50 PM 7.00

Final 1:20 PM 7.59

Per County Standards, Infiltration Rate calculated as follows: Where:

Q = Infiltration Rate (in inches per hour)

∆H = Change in Height (Water Level) over the time interval

r = Test Hole (Borehole) Radius

∆t = Time Interval

Havg = Average Head Height over the time interval

1 30.00 0.90 2.55 1.33

Proposed Warehouse

Santa Fe Springs, California

21G248-2

Caleb Brackett

NON-SANDY SOILS1 30.00 8.52 NO

2

Soil Criteria Test

NON-SANDY SOILS30.00 7.80 NO

2 30.00 0.89 2.56 1.31

3 30.00 0.89 2.56 1.31

0.84

5 30.00 0.59 2.71 0.82

6 30.00 0.59 2.71 0.82

Test Data

4 30.00 0.60 2.70

)2Ht(r
H(60r)Q

avg




)2Ht(r
H(60r)Q

avg




1 1 



Sample Description I-1 @ 8½'

Soil Classification Light Brown fine to medium Sandy Silt

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-2
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Sample Description I-2 @ 8½'

Soil Classification Brown fine Sandy Silt, trace medium Sand

Proposed Warehouse

Santa Fe Springs, California

Project No. 21G248-2
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