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 Owner’s Certification  


Project Owner’s Certification 


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


 


“I certify under a penalty of law that the provisions (implementation, operation, maintenance, and funding) 
of the WQMP have been accepted and that the plan will be transferred to future successors.” 
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Section 1 Discretionary Permit(s) 
Form 1-1 Project Information 


Project Name    Barton Road Industrial Development 


Project Owner Contact Name: Tom Lawless 


Mailing 
Address:   


444 S Flower St, Suite 2100 
Los Angeles, CA 90071 


E-mail 
Address:   


Tom.lawless@hines.com Telephone:     (949) 313-2206 


Permit/Application Number(s):   
CUP22-02, SA22-08, 
MD22-02, E22-06 


Tract/Parcel Map 
Number(s):   


      


Additional Information/ 
Comments: 


      


Description of Project: 


The project is in the City of Grand Terrace, off of Barton Ave., east of South La Cadena Dr. 
and west of Interstate 215. 
 
The existing building has been demolished in preparation for the proposed development. 
The proposed development will include an industrial warehouse building along with other 
site improvements. The main project site is approximately 9.02 acres. Typical site 
improvements for the warehouse building include loading docks, trailer parking, 
vehicular parking. A landscaping strip is proposed along the west, north, and east perimeter 
of the site and adjacent to the north and east sides of the building. The warehouse building 
has an area of approximately 170,152 sf which will encompass 50,326 square feet of 
assembly, 115,026 square feet of assembly storage, 4,800 square feet of office space, 18 
dock doors, and 241 auto parking spaces. 
 
There is a 12’ wide strip of land, within the City of Colton, extending southwesterly, 
approximately 657’ from the southwest corner of the project site to the right-of-way line at 
De Berry Street.  A storm drain line is proposed within this strip of land to convey the main 
site drainage to outlet onto a proposed city catch basin on De Berry Street.   
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Provide summary of Conceptual 
WQMP conditions (if previously 
submitted and approved). Attach 
complete copy. 


N/A 
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Section 2 Project Description 
2.1 Project Information 
This section of the WQMP should provide the information listed below. The information provided for 
Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site design and LID 
BMPs and other anticipated water quality features that impact site planning. Final Project WQMP must 
specifically identify all BMP incorporated into the final site design and provide other detailed information as 
described herein.   


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


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


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


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


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


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


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


  Developments of 2,500 ft2 


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


  Parking lots of 5,000 ft2 


or more exposed to storm 
water 


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


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


2 Project Area (ft2):   392,911 3 Number of Dwelling Units:       4 SIC Code:   4225 


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


BMPs to address runoff at time of completion.   


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


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


Form 2.2-1 Property Ownership/Management 


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


W-H GT Owner IX, L.P. 


444 S Flower St, Suite 2100 


Los Angeles, CA 90071 


 


The Property Owner will maintain onsite WQMP stormwater facilities. 
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2.3 Potential Stormwater Pollutants 
Determine and describe expected stormwater pollutants of concern based on land uses and site activities (refer 
to Table 3-3 in the TGD for WQMP). 


 


Form 2.3-1 Pollutants of Concern 


Pollutant 
Please check:   


E=Expected, N=Not 
Expected 


Additional Information and Comments 


Pathogens (Bacterial / Virus) E  N  Bacteria indicators are routinely detected in pavement runoff. Included 
petroleum hydrocarbons. 


Nutrients - Phosphorous E  N  Expected pollutant if landscaping exists on site. 


Nutrients - Nitrogen E  N  Expected pollutant if landscaping exists on site. 


Noxious Aquatic Plants E  N  Expected pollutant if landscaping exists on site. 


Sediment E  N  Expected pollutant if landscaping exists on site. 


Metals E  N        


Oil and Grease E  N        


Trash/Debris E  N        


Pesticides / Herbicides E  N        


Organic Compounds E  N  Expected pollutant if landscaping exists on site. 


Other:       E  N        


Other:       E  N        


Other:       E  N        


Other:       E  N        


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


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


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


Higher density 
development projects  


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


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


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


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


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


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


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


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


Description of Water Quality 
Credit Eligibility (if applicable) 


 
N/A 
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Section 3 Site and Watershed Description 
Describe the project site conditions that will facilitate the selection of BMP through an analysis of the physical 
conditions and limitations of the site and its receiving waters. Identify distinct drainage areas (DA) that collect 
flow from a portion of the site and describe how runoff from each DA (and sub-watershed DMAs) is conveyed 
to the site outlet(s). Refer to Section 3.2 in the TGD for WQMP. The form below is provided as an example. 
Then complete Forms 3.2 and 3.3 for each DA on the project site. If the project has more than one 
drainage area for stormwater management, then complete additional versions of 
these forms for each DA / outlet. 


 


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


Latitude  34.03295 Longitude  -117.3288 
Thomas Bros Map page  
      


1 San Bernardino County climatic region:      Valley    Mountain 


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


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


 
 


 


 


 


 
 


Conveyance Briefly describe on-site drainage features to convey runoff that is not retained within a DMA 
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1  
For Drainage Area 1’s sub-watershed DMA, 
provide the following characteristics DMA A    


1 DMA drainage area (ft2) 398,600              


2 Existing site impervious area (ft2) 367,131              


3 Antecedent moisture condition For desert 


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


AMC II              


4 Hydrologic soil group  Refer to Watershed 


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


HSG D              


5 Longest flowpath length (ft) 821              


6 Longest flowpath slope (ft/ft) 0.019              


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


of Hydrology Manual 
Commercial              


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


Poor              


 


 



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


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


Santa Ana River, Reach 4  
Santa Ana River, Reach 3  
Prado Dam  
Santa Ana River, Reach 2  
Santa Ana River, Reach 1  
Pacific Ocean 


Applicable TMDLs 
Refer to Local Implementation Plan 


Santa Ana River, Reach 4: None 
Santa Ana River, Reach 3: Pathogens, Nitrate  
Prado Dam: Pathogens  
Santa Ana River, Reach 2: None  
Santa Ana River, Reach 1: None  
Pacific Ocean: None 


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


Santa Ana River, Reach 4: Indicator Bacteria  
Santa Ana River, Reach 3: Copper, Indicator Bacteria, Lead  
Prado Dam: pH  
Santa Ana River, Reach 2: None  
Santa Ana River, Reach 1: None  
Pacific Ocean: None 


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


N/A 


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


Santa Ana River 


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


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


Watershed–based BMP included in a RWQCB 
approved WAP 


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


 No 



http://www.waterboards.ca.gov/santaana/water_issues/programs/tmdl/index.shtml

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


4.1 Source Control BMP 


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


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


Identifier Name 
Check One 


Describe BMP Implementation OR, 
if not applicable, state reason Included 


Not 
Applicable 


N1 
Education of Property Owners, Tenants 
and Occupants on Stormwater BMPs 


  
Owner/tenant shall be familiarized with the educational materials in the attachment 
and contents of the WQMP. 


N2 Activity Restrictions   Activities shall be restricted to that allowed by local governing agencies. 


N3 Landscape Management BMPs   


Irrigation shall be consistent with San Bernadino’s Water Conservation Ordinance. 
Fertilizer and pesticide usage will be consistent with County Management Guidelines for 
use of fertilizers and pesticides. Landscape will be inspected and maintained weekly by a 
qualified contractor and all landscape waste will be disposed of properly. 


N4 BMP Maintenance   BMP shall be inspected and maintained in accordance with the WQMP Operations and 
Maintenance Plan. 


N5 
Title 22 CCR Compliance  
(How development will comply) 


  No hazardous waste expected to be kept on site. 


N6 Local Water Quality Ordinances   Owner/tenant shall comply with the requirements of the Local Water Quality 
Ordinances. 


N7 Spill Contingency Plan   Owner/tenant shall have a site specific Spill Contingency Plan consistent with the site 
usage and potential for spills. 


N8 Underground Storage Tank Compliance   No Underground Storage Tank. 


N9 
Hazardous Materials Disclosure 
Compliance 


  No hazardous materials expected to be stored on site. 
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Form 4.1-1 Non-Structural Source Control BMPs 


Identifier Name 
Check One 


Describe BMP Implementation OR, 
if not applicable, state reason Included Not 


Applicable 


N10 Uniform Fire Code Implementation   Not applicable.  Hazardous material not planned to be stored. 


N11 Litter/Debris Control Program   A litter/debris control program shall be implemented as part of the site’s regularly 
scheduled maintenance.  


N12 Employee Training   
The owner will ensure that tenants are also familiar with onsite BMP’s and necessary 
maintenance required of the tenants. Employees shall be trained to clean up minor spills 
and participate in ongoing maintenance. 


N13 Housekeeping of Loading Docks   


Loading docks should be kept in a clean and orderly condition through a regular 
program of sweeping and litter control along with immediate clean up of spills and 
broken containers. Cleaning procedures should minimize or eliminate the use of water. 
If wash water is used, it must be disposed of in an approved manner and not discharged 
to the storm drain system. 


N14 Catch Basin Inspection Program   


At least 80 percent of drainage facilities shall be inspected, cleaned and maintained on 
an annual basis with 100 percent of the facilities included in a two-year period. Cleaning 
should take place in the late summer/early fall prior to the start of the rainy season. 
Drainage facilities include catch basins (storm drain inlets), detention or retention 
basins, and infiltration system.  


N15 
Vacuum Sweeping of Private Streets and 
Parking Lots 


  


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


N16 Other Non-structural Measures for Public 
Agency Projects 


  Not a public agency project. 
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N17 Comply with all other applicable NPDES 
permits 


  Will comply with construction General Permit. 
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Form 4.1-2 Structural Source Control BMPs 


Identifier Name 
Check One 


Describe BMP Implementation OR, 
If not applicable, state reason Included 


Not 
Applicable 


S1 Provide storm drain system stencilling and signage 
(CASQA New Development BMP Handbook SD-13) 


  
“No Dumping – Drains to Ocean” stencils will be applied. Legibility of stencil will be 
inspected annually for legibility and corrected as necessary, and at a minimum re-
applied at least once every 5 years. 


S2 
Design and construct outdoor material storage 
areas to reduce pollution introduction (CASQA 
New Development BMP Handbook SD-34) 


  Not applicable, no outdoor storage.  


S3 
Design and construct trash and waste storage 
areas to reduce pollution introduction (CASQA 
New Development BMP Handbook SD-32) 


  Outdoor trash and waste storage areas shall be paved with impervious material, 
and trash bins shall have solid covered lids. 


S4 


Use efficient irrigation systems & landscape 
design, water conservation, smart controllers, and 
source control (Statewide Model Landscape 
Ordinance; CASQA New Development BMP 
Handbook SD-12) 


  


Irrigation systems shall include shutoff valves triggered by a pressure drop to 
control water loss in the event of broken sprinkler heads or lines. Timers will be 
used to avoid over watering and watering cycles and duration shall be adjusted  
seasonally by the landscape maintenance contractor. The landscaping areas will be  
grouped with plants that have similar water requirements. Native or drought  
tolerant species shall also be used where appropriate to reduce excess irrigation  
runoff and promote surface filtration. 


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


  Landscape areas will be depressed at a minimum 1” below top of curb or sidewalk. 


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


  No onsite channels or slopes to protect. 


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


  
Dock areas shall be maintained and swept in accordance with the site’s regularly  
scheduled maintenance program. Debris and trash shall be picked up, and  
disposed. 


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


  No maintenance bays onsite. 


S9 
Vehicle wash areas with spill containment plans 
(CASQA New Development BMP Handbook SD-33) 


  No vehicle wash areas onsite. 
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S10 
Covered outdoor processing areas (CASQA New 
Development BMP Handbook SD-36) 


  No outdoor processing areas onsite. 


Form 4.1-2 Structural Source Control BMPs 


Identifier Name 
Check One 


Describe BMP Implementation OR, 
If not applicable, state reason 


Included 
Not 


Applicable 


S11 
Equipment wash areas with spill containment 
plans (CASQA New Development BMP Handbook 
SD-33) 


  No equipment wash areas onsite. 


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


  No fueling areas onsite. 


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


  No hillsides onsite. 


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


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


  No community cars wash racks onsite. 
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4.1.2 Preventative LID Site Design Practices 
Site design practices associated with new LID requirements in the MS4 Permit should be considered in the earliest 
phases of a project. Preventative site design practices can result in smaller DCV for LID BMP and hydromodification 
control BMP by reducing runoff generation. Describe site design and drainage plan including: 


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


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


Minimize impervious areas: Yes     No  
Explanation:  


Maximize natural infiltration capacity: Yes  No  
Explanation:  


Preserve existing drainage patterns and time of concentration: Yes  No  
Explanation: Post-development drainage patterns will mimic pre-development conditions to the extent feasible.   
 


Disconnect impervious areas: Yes  No  
Explanation:  


Protect existing vegetation and sensitive areas: Yes  No  
Explanation: The project site is a developed site. No vegetation or sensitive areas to protect. 


Re-vegetate disturbed areas: Yes  No  
Explanation: Pervious areas on developed site are to be landscaped per the approved landscape plan.  


Minimize unnecessary compaction in stormwater retention/infiltration basin/trench areas: Yes  No  
Explanation: Heavy construction vehicles will be prohibited from unnecessary soil compaction around the stormwater 
detention facilities. 


Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes  No  
Explanation: Underground piping is located underneath paved areas that could not be substituted with vegetated swales. 


Stake off areas that will be used for landscaping to minimize compaction during construction: Yes  No  
Explanation: Where feasible, Landscaped areas will be staked to minimize unnecessary compaction during construction. 


 


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


 A narrative of how site plan incorporates preventive site design practices 


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


Methods applied in the following forms include: 


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


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


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


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


1 Project area DA 1 – 
DMA A (ft2): 


398,600 


2 Imperviousness after applying preventative 
site design practices (Imp%): 90.6% 


3 Runoff Coefficient (Rc):  _0.739 
Rc = 0.858(Imp%)^3-0.78(Imp%)^2+0.774(Imp%)+0.04 


4 Determine 1-hour rainfall depth for a 2-year return period P2yr-1hr (in):  0.458   http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 
5 Compute P6, Mean 6-hr Precipitation (inches):  0.678 
P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 (Valley = 1.4807; Mountain = 1.909; Desert = 1.2371)   


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


24-hrs             
48-hrs  


7 Compute design capture volume, DCV (ft3):  32,701 
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)  
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 


 
 
 



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


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


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


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


Pre-developed 
1       
Form 4.2-3 Item 12 


2       
Form 4.2-4 Item 13 


3       
Form 4.2-5 Item 10 


Post-developed 
4       
Form 4.2-3 Item 13 


5       
Form 4.2-4 Item 14 


6       
Form 4.2-5 Item 14 


Difference 
7        
Item 4 – Item 1 


8        
Item 2 – Item 5 


9        
Item 6 – Item 3 


Difference  
(as % of pre-developed) 


10      % 
Item 7 / Item 1 


11      % 
Item 8 / Item 2 


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


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


1a Land Cover type                                                 


2a Hydrologic Soil Group (HSG)                                                 


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


                                                


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


                                                


Weighted Curve Number 
Determination for: 
Post-developed DA 


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


1b Land Cover type                                                 


2b Hydrologic Soil Group (HSG)                                                 


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


                                                


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


                                                


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


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


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


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


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


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


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


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


 



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


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


Variables 


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


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


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


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


Item 5 for pre-developed condition 


                                                


2 Change in elevation (ft) 
                                                


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


4 Land cover 
                                                


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


                                                


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


                                                


7 Cross-sectional area of channel (ft2) 
                                                


8 Wetted perimeter of channel (ft) 
                                                


9 Manning’s roughness of channel (n) 
                                                


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


* (Item 3)^0.5 


                                                


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


                                                


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


                                                


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


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


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


Compute peak runoff for pre- and post-developed conditions 


Variables 


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


more than 3 DMA) 


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


more than 3 DMA) 


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


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


                                    


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


                                    


3 Ratio of pervious area to total area 


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


                                    


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


                                    


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


                                    


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


                                    


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


DMA A n/a             n/a             


DMA B       n/a             n/a       


DMA C             n/a             n/a 


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


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


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


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


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


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


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


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


needed) 


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


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


 Retention and Infiltration (Form 4.3-3)  


 Harvested and Use (Form 4.3-4) or  


 Biotreatment (Form 4.3-5).  


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


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


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


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


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


 


  







Water Quality Management Plan (WQMP) 
  


 


  4-14 


Form 4.3-1 Infiltration BMP Feasibility (DA 1) 
Feasibility Criterion – Complete evaluation for each DA on the Project Site 


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


If Yes, Provide basis: (attach) 


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


would result in significantly increased risks of geotechnical hazards. 


If Yes, Provide basis: (attach) 


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


If Yes, Provide basis: (attach) 


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


If Yes, Provide basis: (attach) See soil infiltration report Appendix D 


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


If Yes, Provide basis: (attach) See soil infiltration report Appendix D.  Infiltration test report recommended a 0.3”/hr infiltration 
rate.  After applying a 2.0 factor of safety, the design infiltration rate is less than 0.3”/hr. 
6 Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully inconsistent with watershed 
management strategies as defined in the WAP, or impair beneficial uses?                                                                           Yes  No  
See Section 3.5 of the TGD for WQMP and WAP 


If Yes, Provide basis: (attach) 


7 Any answer from Item 1 through Item 3 is “Yes”:                                                                                                                     Yes  No    
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 8 
below. 
8 Any answer from Item 4 through Item 6 is “Yes”:                                                                                                                      Yes  No    
If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Hydrologic Source Control BMP.  
If no, then proceed to Item 9, below. 
9 All answers to Item 1 through Item 6 are “No”:   
Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP. 
Proceed to Form 4.3-2, Hydrologic Source Control BMP. 
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4.3.1 Site Design Hydrologic Source Control BMP 
Section XI.E. of the Permit emphasizes the use of LID preventative measures; and the use of LID HSC BMPs 
reduces the portion of the DCV that must be addressed in downstream BMPs. Therefore, all applicable HSC 
shall be provided except where they are mutually exclusive with each other, or with other BMPs. Mutual 
exclusivity may result from overlapping BMP footprints such that either would be potentially feasible by itself, 
but both could not be implemented. Please note that while there are no numeric standards regarding the use of 
HSC, if a project cannot feasibly meet BMP sizing requirements or cannot fully address HCOCs, feasibility of all 
applicable HSC must be part of demonstrating that the BMP system has been designed to retain the maximum 
feasible portion of the DCV. Complete Form 4.3-2 to identify and calculate estimated retention volume from 
implementing site design HSC BMP. Refer to Section 5.4.1 in the TGD for more detailed guidance. 


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


DA 1  DMA A 
BMP Type       


DA 1  DMA B 
BMP Type       


DA      DMA     
BMP Type        


(Use additional forms 
for more BMPs) 


2 Total impervious area draining to pervious area (ft2)                   


3 Ratio of pervious area receiving runoff to impervious area                   


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


                  


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


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


DA      DMA     
BMP Type       


DA      DMA     
BMP Type       


DA      DMA     
BMP Type        


(Use additional forms 
for more BMPs) 


7 Ponding surface area (ft2)                   


8 Ponding depth (ft)                   


9 Surface area of amended soil/gravel (ft2)                   


10 Average depth of amended soil/gravel (ft)                   


11 Average porosity of amended soil/gravel                   


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


                  


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


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


14 Implementation of evapotranspiration BMP (green, 


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


DA      DMA     
BMP Type       


DA      DMA     
BMP Type       


DA      DMA     
BMP Type        


(Use additional forms 
for more BMPs) 


15 Rooftop area planned for ET BMP (ft2)   
                  


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


                  


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


                  


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


                  


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


                  


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


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


DA      DMA     
BMP Type       


DA      DMA     
BMP Type       


DA      DMA     
BMP Type        


(Use additional forms 
for more BMPs) 


22 Number of Street Trees                   


23 Average canopy cover over impervious area (ft2) 
                  


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


                  


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


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


DA      DMA     
BMP Type       


DA      DMA     
BMP Type       


DA      DMA     
BMP Type        


(Use additional forms 
for more BMPs) 


27 Number of rain barrels/cisterns                   


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


                  


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


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


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


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


 


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


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


DA      DMA     
BMP Type        


DA      DMA     
BMP Type       


DA      DMA     
BMP Type         


(Use additional forms 
for more BMPs) 


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


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


                  


3 Infiltration safety factor  See TGD Section 5.4.2 and Appendix D                   


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


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


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


for WQMP for BMP design details 
                  


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


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


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


                  


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


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


10 Amended soil porosity                   


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


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


                  


12 Gravel porosity                   


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


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


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


                  


15 Underground Retention Volume (ft3)  Volume determined using 


manufacturer’s specifications and calculations 


                  


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


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


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


 


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


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


DA      DMA     
BMP Type       


DA      DMA     
BMP Type       


DA      DMA     
BMP Type         


(Use additional forms 
for more BMPs) 


2 Describe cistern or runoff detention facility 
                  


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


cistern 
                  


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


                  


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


                  


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


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


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


                  


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


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


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


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


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


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


 


 


Note:  Drainage from the project site will be captured and directed to an underground detention 
system located near the southwest corner of the project site.  Stormwater that is below the 
detention system outflow pipe elevation will be conveyed via a pump system to a Modular 
Wetlands System (MWS) biofiltration unit for water quality treatment before discharging to the 
storm drain system.  The volume of stormwater detained shall be at least the required Design 


Form 4.3-5 Selection and Evaluation of Biotreatment BMP  
(DA 1) 


1 Remaining LID DCV not met by site design HSC, 
infiltration, or harvest and use BMP for potential 
biotreatment (ft3):  32,701    Form 4.2-1 Item 7 - Form 4.3-2 
Item 30 – Form 4.3-3 Item 16- Form 4.3-4 Item 9 


List pollutants of concern   Copy from Form 2.3-1. 
Bacteria Indicators, phosphorous, Nitrogen, Noxious Aquatic Plants, 
Sediment, Organic Compounds 
 


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


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


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


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


 Vegetated swale 
Vegetated filter strip 
 Proprietary biotreatment 


3 Volume biotreated in volume based 
biotreatment BMP (ft3):  38,498 Form 
4.3-6 Item 15 + Form 4.3-7 Item 13 


4 Compute remaining LID DCV with 
implementation of volume based biotreatment 
BMP (ft3):  0 Item 1 – Item 3 


5 Remaining fraction of LID DCV for 
sizing flow based biotreatment BMP: 
0%  Item 4  / Item 1 


6 Flow-based biotreatment BMP capacity provided (cfs):  0  Use Figure 5-2 of the TGD for WQMP to determine flow capacity required to 


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


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


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


The MWS biofiltration unit and pump system shall be designed such that the stormwater volume 
in the detention system is pumped and treated by the MWS unit within 48 hours. 


An 8x16 MWS unit, with 6.5’ depth High Capacity Model is capable of treating 38,524 cf  with a 
48-hr drawdown period.  The volume of stormwater below the detention system outlet pipe is 
34,498 cf. 


A pump with a minimum flow rate of 0.22 cf/s or 100 gpm is proposed to convey at least the DCV 
to the MWS for water quality treatment before discharging offsite
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Form 4.3-6 Volume Based Biotreatment (DA 1) –  
Bioretention and Planter Boxes with Underdrains 


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


DA 1 
BMP Type       


DA      DMA     
BMP Type       


DA      DMA     
BMP Type         


(Use additional forms 
for more BMPs) 


1 Pollutants addressed with BMP    List all pollutant of concern that 


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


                  


2 Amended soil infiltration rate Typical ~ 5.0                   


3 Amended soil infiltration safety factor Typical ~ 2.0                   


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


Item 3 


                  


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


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


for reference to BMP design details 


                  


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


Item 6 
                  


8 Amended soil surface area (ft2)                   


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


reference to BMP design details 


                  


10 Amended soil porosity, n                   


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


to BMP design details 


                  


12 Gravel porosity, n                   


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


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


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


                  


15 Total biotreated  volume from bioretention and/or planter box  with underdrains BMP:          
Sum of Item 14 for all volume-based BMPs included in this form 
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Form 4.3-7 Volume Based Biotreatment (DA 1)  
Constructed Wetlands and Extended Detention 


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


DA      DMA     
BMP Type       


DA      DMA     
BMP Type       


(Use additional forms 
 for more BMPs) 


Forebay Basin Forebay Basin 


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


                        


2 Bottom width (ft) 
                        


3 Bottom length (ft) 
                        


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


5 Side slope (ft/ft)   
                        


6 Depth of storage (ft)  
                        


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


                        


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


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


                        


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


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


11 Duration of design storm event (hrs) 
            


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


            


13 Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention :          
 (Sum of Item 12 for all BMP included in plan) 
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4.3.5 Conformance Summary 
Complete Form 4.3-9 to demonstrate how on-site LID DCV is met with proposed site design hydrologic source 
control, infiltration, harvest and use, and/or biotreatment BMP. The bottom line of the form is used to describe 


Form 4.3-8 Flow Based Biotreatment (DA 1) 
Biotreatment BMP Type 


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


   


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


 
 
 


    
  


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


                
  


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


                
  


4 Manning's roughness coefficient       
  


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


                
  


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


                
  


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


                
  


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


                
  


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


                
  


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


                
  


11 Water surface area at water quality flow depth (ft2)  
SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10 
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the basis for infeasibility determination for on-site LID BMP to achieve full LID DCV, and provides methods for 
computing remaining volume to be addressed in an alternative compliance plan. If the project has more than 
one outlet, then complete additional versions of this form for each outlet.   


 


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


1 Total LID DCV for the Project DA-1 DMA A (ft3): 32,701   Copy Item 7 in Form 4.2-1 


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


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


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


5 On-site biotreatment with volume based biotreatment BMP (ft3): 32,701     Copy Item 3 in Form 4.3-5 


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


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


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


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


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


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


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


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


 
 


  


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


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


 


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


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


BMP 
Reponsible 


Party(s) 
Inspection/ Maintenance 


Activities Required 
Minimum Frequency of 


Activities 


N1 – Education 
for Property 
Owners, 
Tenants, and 
Occupants 


Owner 
Owner, tenants, and other users of the site are 
provided the information in the educational 


materials 


Provide information 
at move in 


N2 - Activity 
Restrictions 


Owner 
Restricted to activities allowed per city 


ordinances and regulations 
Ongoing 


N3 – Common 
Area Landscape 


Management 
Owner 


Inspect and remove litter and trash from 
landscape area 


Weekly 


N4 - BMP 
Maintenance 


Owner 
Maintain each BMP in accordance with the 
recommended inspection and maintenance 


schedule  


Annually, and as 
recommended by 


BMP manufacturer 


N7 – Spill 
Contingency 
Plan 


Owner 
Have Spill Contingency Plan consistent with 


site usage and potential for spills. 
Ongoing 


N11 – Litter / 
Debris Control 
Program 


Owner 


Pick up debris and trash to maintain a clean 
site. 


Litter in the parking lot shall be picked up and 
removed.  The landscape maintenance may be 


contracted for common area litter control.  


Weekly 







Water Quality Management Plan (WQMP) 
  


 


  5-2 


N12 – Employee 
Training 


Owner 
Employees are provided the information in the 


educational materials 


Provide 
information to 


employees at start 
of hire 


N13 – 
Housekeeping 
of Loading 
Docks 


Owner 
Inspect loading dock areas for sediment, 
trash, oil drippings, and other pollutants.  


Clean as needed. 


Quarterly and 
prior to rainy 


season. 


N14 – Common 
Area Catch 
Basin Inspection 


Owner 


Inspect drain inlets and catch basins.  Ensure 
that drain inlets are clear of debris and 


sediment. 


All catch basins shall be inspected, cleaned, 
and maintained annually. 


Rainy Season: Prior 
to October 1st and 


as needed 
thereafter 


Dry Season: As 
needed 


N15 – Street 
Sweeping, 
Private Streets 
and Parking 
Lots 


Owner 
The parking lot shall be swept and kept clear 


of trash and debris 
Monthly 


S1 – Provide 
storm drain 
system 
stenciling and 
signage 


Owner 


Inspect stenciling for legibility no later than 
the beginning of the rainy season on October 


1st of each year.  Stenciling must be re-
stenciled to maintain legibility as necessary 


and when deemed necessary by the local 
inspecting agency. 


Annually 


S3 – Design and 
construct trash 
and waste 
storage areas to 
reduce pollution 
introduction 


Owner 


Inspect trash enclosure area for signs of 
leakage from trash bins. 
Check to make sure trash bin lids can 
adequately cover the trash bin to prevent 
rainwater from going inside the bins and 
leaking out. Inspect min. once per year prior 
to start of rainy season (Oct. 1st.) 


Annually 


S4 – Use 
efficient 
irrigation 
systems & 
landscape 
design, water 
conservation, 
smart 


Owner 


Verify that the irrigation system is working 
properly.  Check for broken sprinkler heads 


and verify proper coverage.  Adjust valve 
timing to avoid over-watering in landscape 


areas.  


Ongoing 
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controllers, and 
source control 


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


Owner 
Inspect annually for finished grade in 


landscape area to be min. 1-2 inches below top 
of curb, sidewalk, or pavement 


Annually 


Modular 
Wetland System 


Owner 


Inspect and maintain per manufacturer’s 
recommendation.  Inspect and maintenance 


activities includes the following: 


• Remove sediment from separation 
chamber 


• Replace cartridge filter media 
• Replace drain down filter media 
• Trim vegetation 


Inspect and 
Maintain 


Annually or as per 
manufacturer’s 


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


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


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


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


 


 Project location 


 Site boundary 


 Land uses and land covers, as applicable 


 Suitability/feasibility constraints 


 Structural Source Control BMP locations 


 Site Design Hydrologic Source Control BMP locations 


 LID BMP details 


 Drainage delineations and flow information 


 Drainage connections 
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User Inputs


Chamber Model: MC-4500


Outlet Control Structure: No


Project Name: Barton Road


Engineer: N/A


Project Location: California


Measurement Type: Imperial


Required Storage Volume: 37800 cubic ft.


Stone Porosity: 40%


Stone Foundation Depth: 9 in.


Stone Above Chambers: 12 in.


Average Cover Over Chambers: 24 in.


Design Constraint Dimensions: (66 ft. x 136 ft.)


Results


System Volume and Bed Size


Installed Storage Volume: 37983.87 cubic ft.


Storage Volume Per Chamber: 106.50 cubic ft.


Number Of Chambers Required: 217


Number Of End Caps Required: 14


Chamber Rows: 7


Maximum Length: 136.73 ft.


Maximum Width: 64.83 ft.


Approx. Bed Size Required: 8809.54 square ft.


System Components


Amount Of Stone Required: 1326 cubic yards


Volume Of Excavation (Not Including 
Fill): 


2203 cubic yards


Total Non-woven Geotextile Required:2713 square yards


Woven Geotextile Required (excluding 
Isolator Row):


107 square yards


Woven Geotextile Required (Isolator 
Row):


304 square yards


Total Woven Geotextile Required: 411 square yards


Impervious Liner Required: 0 square yards







24"
(600 mm) MIN*


7.0'
(2.1 m)
MAX


12" (300 mm) TYP100" (2540 mm)


12" (300 mm) MIN


12" (300 mm) MIN


9"
(230 mm) MIN


60"
(1525 mm)


DEPTH OF STONE TO BE DETERMINED
BY SITE DESIGN ENGINEER 9" (230 mm) MIN


*MINIMUM COVER TO BOTTOM OF FLEXIBLE PAVEMENT. FOR UNPAVED INSTALLATIONS WHERE RUTTING FROM VEHICLES MAY OCCUR, INCREASE COVER TO 30" (750 mm).


SITE DESIGN ENGINEER IS RESPONSIBLE FOR ENSURING
THE REQUIRED BEARING CAPACITY OF SOILS


PAVEMENT LAYER (DESIGNED
BY SITE DESIGN ENGINEER)


MC-4500
END CAP


PERIMETER STONE


EXCAVATION WALL
(CAN BE SLOPED


OR VERTICAL)


CHAMBERS SHALL BE BE DESIGNED IN ACCORDANCE WITH ASTM F2787
"STANDARD PRACTICE FOR STRUCTURAL DESIGN OF THERMOPLASTIC
CORRUGATED WALL STORMWATER COLLECTION CHAMBERS".ADS GEOSYTHETICS 601T NON-WOVEN


GEOTEXTILE ALL AROUND CLEAN, CRUSHED,
ANGULAR EMBEDMENT STONE


CHAMBERS SHALL MEET ASTM F2418 "STANDARD
SPECIFICATION FOR POLYPROPELENE (PP) CORRUGATED


WALL STORMWATER COLLECTION CHAMBERS".


EMBEDMENT STONE SHALL BE A CLEAN, CRUSHED AND ANGULAR
STONE WITH AN AASHTO M43 DESIGNATION BETWEEN #3 AND #4


GRANULAR WELL-GRADED SOIL/AGGREGATE MIXTURES, <35%
FINES, COMPACT IN 12" (300 mm) MAX LIFTS TO 95% PROCTOR
DENSITY. SEE THE TABLE OF ACCEPTABLE FILL MATERIALS.


90"
(2286 mm)


61"
(1549 mm)


32.8"
(833 mm)


INSTALLED


38"
(965 mm)
ACTUAL


MC-4500 CHAMBER
Designed to meet the most stringent industry performance standards for 
superior structural integrity while providing designers with a cost-effective 
method to save valuable land and protect water resources. The StormTech 
system is designed primarily to be used under parking lots, thus maximizing 
land usage for private (commercial) and public applications. StormTech 
chambers can also be used in conjunction with Green Infrastructure, thus 
enhancing the performance and extending the service life of these practices.


Stormtech mc-4500 chamber  
(not to scale)
Nominal Chamber Specifications


Size (L x W x h) 
52” x 100” x 60” 
1321 mm x 2540 mm x 1524 mm


Chamber Storage 
106.5 ft3 (3.01 m3)


Min. Installed Storage* 
162.6 ft3 (4.60 m3)


Weight 
Nominal 125 lbs (56.7 kg)


Shipping 
7 chambers/pallet 
5 end caps/pallet 
11 pallets/truck


*Assumes a minimum of 12” (300 mm) of 
stone above, 9” (230 mm) of stone below 
chambers, 9” (230 mm) of stone between 
chambers/end caps and 40% stone porosity.


Stormtech mc-4500 end cap  
(not to scale)
Nominal End Cap Specifications


Size (L x W x h) 
38” x 90” x 61” 
965 mm x 2286 mm x 1549 mm


End Cap Storage 
39.5 ft3 (1.12 m3)


Min. Installed Storage* 
115.3 ft3 (3.26 m3)


Weight 
Nominal 90.0 lbs (40.8 kg)


*Assumes a minimum of 12” (300 mm) of stone 
above, 9” (230 mm) of stone below, 12” (300 mm) 
of stone perimeter, 9” (230 mm) of stone between 
chambers/end caps and 40% stone porosity.







THE MOST ADVANCED NAME IN WATER MANAGEMENT SOLUTIONS TM


Advanced Drainage Systems, Inc.
4640 Trueman Blvd., Hilliard, OH  43026 
1-800-821-6710  www.ads-pipe.com 


ADS “Terms and Conditions of Sale” are available on the ADS website, www.ads-pipe.com
The ADS logo and the Green Stripe are registered trademarks of Advanced Drainage Systems, Inc.  
StormTech® is a registered trademark of StormTech, Inc.  
© 2019 Advanced Drainage Systems, Inc. #S26B1110  11/19 CS


For more information on the StormTech MC-4500 Chamber and other ADS products, please contact our Customer Service Representatives at 1-800-821-6710


MC-4500 CHAMBER SPECiFiCATionS


SToRAgE VoluME PER CHAMBER FT3 (M3)


Note: Assumes 9” (230 mm) of separation between chamber rows, 12” (300 
mm) of perimeter in front of the end caps, and 24” (600 mm) of cover. The 
volume of excavation will vary as depth of cover increases.


Note: Assumes 9” (230 mm) row spacing, 40% stone porosity, 12” (300 mm) stone above and 
includes the bare chamber/end cap volume. End cap volume assumes 12” (300 mm) stone 
perimeter in front of end cap.


Working on a project?  
Visit us at www.stormtech.com 
and utilize the StormTech Design Tool


ENGLISH TONS (yds3)
Stone Foundation Depth


9” 12” 15” 18” 


MC-4500 Chamber 7.4 (5.2) 7.8 (5.5) 8.3 (5.9) 8.8 (6.2)


MC-4500 End Cap 9.8 (7.0) 10.2 (7.3) 10.6 (7.6) 11.1 (7.9)


METRIC KILOGRAMS (m3) 230 mm 300 mm 375 mm 450 mm


MC-4500 Chamber 6713 (4.0) 7076 (4.2) 7529 (4.5) 7983 (4.7)


MC-4500 End Cap 8890 (5.3) 9253 (5.5) 9616 (5.8) 10069 (6.0)


Note: Assumes 12” (300 mm) of stone above and 9” (230 mm) row spacing and 12” (300 mm) 
of perimeter stone in front of end caps.


AMounT oF STonE PER CHAMBER


Stone Foundation Depth


9” (230 mm) 12” (300 mm) 15” (375mm) 18” (450 mm)


MC-4500 Chamber 10.5 (8.0) 10.8 (8.3) 11.2 (8.5) 11.5 (8.8)


MC-4500 End Cap 9.7 (7.4) 10.0 (7.6) 10.3 (7.9) 10.6 (8.1)


VoluME ExCAVATion PER CHAMBER yD3 (M3)


Bare 
Chamber 
Storage  
ft3 (m3)


Chamber and Stone 
Foundation Depth in. (mm)


9” (230 
mm) 12” (300 mm) 15” (375 mm) 18” (450 mm)


MC-4500 Chamber 106.5 (3.01) 162.6 (4.60) 166.3 (4.71) 169.9 (4.81) 173.6 (4.91)


MC-4500 End Cap 39.5 (1.12) 115.3 (3.26) 118.6 (3.36) 121.9 (3.45) 125.2 (3.54)
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The Urban Impact
For hundreds of years natural wetlands surrounding our shores have played an integral role as 
nature’s stormwater treatment system.  But as our cities grow and develop, these natural wet-
lands have perished under countless roads, rooftops, 


and parking lots.


Plant A Wetland
Without natural wetlands our cities are deprived of water purification, flood control, and land 
stability.  Modular Wetlands and the MWS Linear re-establish nature’s presence and rejuvenate 
water ways in urban areas.


MWS Linear
The Modular Wetland System Linear represents a pioneering breakthrough in stormwater tech-
nology as the only biofiltration system to utilize patented horizontal flow, allowing for a smaller 
footprint and higher treatment capacity.  While most biofilters use little or no pre-treatment, the 
MWS Linear incorporates an advanced pre-treatment chamber that includes separation and pre-
filter cartridges.  In this chamber sediment and hydrocarbons are removed from runoff before it 
enters the biofiltration chamber, in turn reducing maintenance costs and improving performance.  







Parking Lots
Parking lots are designed to maximize space and 
the MWS Linear’s 4 ft. standard planter width al-
lows for easy integration into parking lot islands 
and other landscape medians.


Mixed Use
The MWS Linear can be installed as a raised plant-
er to treat runoff from rooftops or patios, making 
it perfect for sustainable “live-work” spaces.


Industrial
Many states enforce strict regulations for dis-
charges from industrial sites. The MWS Linear has 
helped various sites meet difficult EPA mandated 
effluent limits for dissolved metals and other pol-
lutants.


Residential
Low to high density developments can benefit 
from the versatile design of the MWS Linear. The 
system can be used in both decentralized LID de-
sign and cost-effective end-of-the-line configura-
tions.


Streets
Street applications can be challenging due to 
limited space. The MWS Linear is very adaptable, 
and offers the smallest footprint to work around 
the constraints of existing utilities on retrofit pro-
jects.


Commercial
Compared to bioretention systems, the MWS Lin-
ear can treat far more area in less space - meeting 
treatment and volume control requirements.


Applications
The MWS Linear has been successfully used on numerous new construction and retrofit projects.  The system’s 
superior versatility makes it beneficial for a wide range of stormwater and waste water applications - treating 
rooftops, streetscapes, parking lots, and industrial sites.


More applications are available on our website:  www.ModularWetlands.com/Applications
• Agriculture
• Reuse


• Low Impact Development
• Waste Water







www.ModularWetlands.com


Configurations
The MWS Linear is the preferred biofiltration system of Civil Engineers across the country due to its versatile 
design.  This highly versatile system has available “pipe-in” options on most models, along with built-in curb or 
grated inlets for simple integration into your stormdrain design.


Curb Type
The Curb Type configuration accepts sheet flow through a curb opening and is 
commonly used along road ways and parking lots.  It can be used in sump or 
flow by conditions.  Length of curb opening varies based on model and size.


Grate Type
The Grate Type configuration offers the same features and benefits as the Curb 
Type but with a grated/drop inlet above the systems pre-treatment chamber.  
It has the added benefit of allowing for pedestrian access over the inlet.  ADA 
compliant grates are available to assure easy and safe access. The Grate Type 
can also be used in scenarios where runoff needs to be intercepted on both 
sides of landscape islands.


Downspout Type
The Downspout Type is a variation of the Vault Type and is designed to accept a 
vertical downspout pipe from roof top and podium areas.  Some models have 
the option of utilizing an internal bypass, simplifying the overall design.  The 
system can be installed as a raised planter and the exterior can be stuccoed or 
covered with other finishes to match the look of adjacent buildings.


Vault Type
The system’s patented horizontal flow biofilter is able to accept inflow pipes 
directly into the pre-treatment chamber, meaning the MWS Linear can be used 
in end-of-the-line installations.  This greatly improves feasibility over typical 
decentralized designs that are required with other biofiltration/bioretention 
systems.  Another benefit of the “pipe in” design is the ability to install the 
system downstream of underground detention systems to meet water quality 
volume requirements. 


Page 3







Cartridge Housing


Pre-filter Cartridge


Curb Inlet


Individual Media Filters


Advantages & Operation
The MWS Linear is the most efficient and versatile biofiltration system on the market, and the only system with 
horizontal flow which improves performance, reduces footprint, and minimizes maintenance.  Figure-1 and 
Figure-2 illustrate the invaluable benefits of horizontal flow and the multiple treatment stages. 


• Horizontal Flow Biofiltration
• Greater Filter Surface Area
• Pre-Treatment Chamber


• Patented Perimeter Void Area
• Flow Control
• No Depressed Planter Area 


Separation
• Trash, sediment, and debris are separated before   
 entering the pre-filter cartridges
• Designed for easy maintenance access


Pre-Filter Cartridges
• Over 25 ft2 of surface area per cartridge
• Utilizes BioMediaGREEN filter material
• Removes over 80% of TSS & 90% of hydrocarbons
• Prevents pollutants that cause clogging from       
 migrating to the biofiltration chamber


Pre-Treatment1
1


2


Drain-Down Line


1
2Vertical Underdrain 


Manifold


Featured Advantages
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Fig. 1


Horizontal Flow 
• Less clogging than downward flow biofilters
• Water flow is subsurface
• Improves biological filtration


Patented Perimeter Void Area
• Vertically extends void area between the walls   
 and the WetlandMEDIA on all four sides.
• Maximizes surface area of the media for higher   
 treatment capacity


WetlandMEDIA 
• Contains no organics and removes phosphorus
• Greater surface area and 48% void space
• Maximum evapotranspiration
• High ion exchange capacity and light weight


Flow Control
• Orifice plate controls flow of water through  
 WetlandMEDIA to a level lower than the     
 media’s capacity.
• Extends the life of the media and improves  
 performance


Drain-Down Filter
• The Drain-Down is an optional feature that  
 completely drains the pre-treatment       
 chamber
• Water that drains from the pre-treatment      
 chamber between storm events will be   
 treated


2x to 3x More Surface Area Than Traditional Downward Flow Bioretention Systems.Fig. 2 - Top View


Biofiltration2


Discharge3


Perimeter Void Area


3


4


3
Flow Control Riser


Drain-Down Line


Outlet Pipe
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Orientations


Bypass


Internal Bypass Weir (Side-by-Side Only)
The Side-By-Side orientation places the pre-treat-
ment and discharge chambers adjacent to one an-
other allowing for integration of internal bypass.  
The wall between these chambers can act as a by-
pass weir when flows exceed the system’s treatment 
capacity, thus allowing bypass from the pre-treat-
ment chamber directly to the discharge chamber.


External Diversion Weir Structure
This traditional offline diversion method can be 
used with the MWS Linear in scenarios where run-
off is being piped to the system. These simple and 
effective structures are generally configured with  
two outflow pipes.  The first is a smaller pipe on the 
upstream side of the diversion weir - to divert low 
flows over to the MWS Linear for treatment.  The 
second is the main pipe that receives water once the 
system has exceeded treatment capacity and water 
flows over the weir.


Flow By Design
This method is one in which the system is placed 
just upstream of a standard curb or grate inlet to 
intercept the first flush.  Higher flows simply pass by 
the MWS Linear and into the standard inlet down-
stream. 


End-To-End
The End-To-End orientation places the pre-treat-
ment and discharge chambers on opposite ends of 
the biofiltration chamber therefore minimizing the 
width of the system to 5 ft (outside dimension).  This 
orientation is perfect for linear projects and street 
retrofits where existing utilities and sidewalks limit 
the amount of space available for installation. One 
limitation of this orientation is bypass must be ex-
ternal.


Side-By-Side
The Side-By-Side orientation places the pre-treat-
ment and discharge chamber adjacent to one an-
other with the biofiltration chamber running paral-
lel on either side. This minimizes the system length, 
providing a highly compact footprint. It has been 
proven useful in situations such as streets with di-
rectly adjacent sidewalks, as half of the system can 
be placed under that sidewalk. This orientation also 
offers internal bypass options as discussed below.  


This simple yet innovative diversion trough can be 
installed in existing or new curb and grate inlets to 
divert the first flush to the MWS Linear via pipe. It 
works similar to a rain gutter and is installed just 
below the opening into the inlet. It captures the low 
flows and channels them over to a connecting pipe 
exiting out the wall of the inlet and leading to the 
MWS Linear. The DVERT is perfect for retrofit and 
green street applications that allows the MWS Lin-
ear to be installed anywhere space is available. 


DVERT Low Flow Diversion


DVERT Trough
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Rhode Island DEM Approved
Approved as an authorized BMP and noted to achieve the following minimum removal 
efficiencies: 85% TSS, 60% Pathogens, 30% Total Phosphorus for discharges to freshwater 
systems, and 30% Total Nitrogen for discharges to saltwater or tidal systems.


MASTEP Evaluation
The University of Massachusetts at Amherst – Water Resources Research Center, issued a 
technical evaluation report noting removal rates up to 84% TSS, 70% Total Phosphorus, 
68.5% Total Zinc, and more.


Washington State DOE Approved
The MWS Linear is approved for General Use Level Designation (GULD) for Basic, En-
hanced, and Phosphorus treatment at 1 gpm/ft2 loading rate.  The highest performing BMP 
on the market for all main pollutant categories. 


Approvals
The MWS Linear has successfully met years of challenging technical reviews and testing from some of the most 
prestigious and demanding agencies in the nation, and perhaps the world.  


DEQ Assignment 
The Virginia Department of Environmental Quality assigned the MWS Linear, the highest 
phosphorus removal rating for manufactured treatment devices to meet the new Virginia 
Stormwater Management Program (VSMP) Technical Criteria.


VA


TSS
Total


Phosphorus
Ortho 


Phosphorus
Nitrogen Dissolved Zinc


Dissolved 
Copper


Total Zinc
Total 


Copper
Motor Oil


85% 64% 67% 45% 66% 38% 69% 50% 95%


Performance
The MWS Linear continues to outperform other treatment methods with superior pollutant removal for TSS, 
heavy metals, nutrients, hydrocarbons and bacteria.  Since 2007 the MWS Linear has been field tested on nu-
merous sites across the country.  With it’s advanced pre-treatment chamber and innovative horizontal flow 
biofilter, the system is able to effectively remove pollutants through a combination of physical, chemical, and 
biological filtration processes. With the same biological processes found in natural wetlands, the MWS Linear 
harnesses natures ability to process, transform, and remove even the most harmful pollutants. 


Page 7







Treatment Flow Sizing Table


Model # Dimensions WetlandMedia
Surface Area


Treatment Flow 
Rate (cfs)


MWS-L-4-4 4’ x 4’ 23 ft2 0.052


MWS-L-4-6 4’ x 6’ 32 ft2 0.073


MWS-L-4-8 4’ x 8’ 50 ft2 0.115


MWS-L-4-13 4’ x 13’ 63 ft2 0.144


MWS-L-4-15 4’ x 15’ 76 ft2 0.175


MWS-L-4-17 4’ x 17’ 90 ft2 0.206


MWS-L-4-19 4’ x 19’ 103 ft2 0.237


MWS-L-4-21 4’ x 21’ 117 ft2 0.268


MWS-L-8-8 8’ x 8’ 100 ft2 0.230


MWS-L-8-12 8’ x 12’ 151 ft2 0.346


MWS-L-8-16 8’ x 16’ 201 ft2 0.462


Flow Based Sizing
The MWS Linear can be used in stand alone applica-
tions to meet treatment flow requirements.  Since the 
MWS Linear is the only biofiltration system that can ac-
cept inflow pipes several feet below the surface it can 
be used not only in decentralized design applications 
but also as a large central end-of-the-line application 
for maximum feasibility.


Volume Based Sizing
Many states require treatment of a water quality volume and do not offer the option of flow based design.  The 
MWS Linear and its unique horizontal flow makes it the only biofilter that can be used in volume based design 
installed downstream of ponds, detention basins, and underground storage systems.


Treatment Volume Sizing Table


Model # Treatment Capacity (cu. ft.)
@ 24-Hour Drain Down


Treatment Capacity (cu. ft.)
@ 48-Hour Drain Down


MWS-L-4-4 1140 2280


MWS-L-4-6 1600 3200


MWS-L-4-8 2518 5036


MWS-L-4-13 3131 6261


MWS-L-4-15 3811 7623


MWS-L-4-17 4492 8984


MWS-L-4-19 5172 10345


MWS-L-4-21 5853 11706


MWS-L-8-8 5036 10072


MWS-L-8-12 7554 15109


MWS-L-8-16 10073 20145







INCH/HR GPM/SF 1.4 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3.0 3.1 3.2 3.3 3.4 3.5 3.6 4.00 4.50 5.00 5.50 6.00 6.50 7.00


CF 939 1006 1073 1140 1207 1274 1342 1409 1476 1543 1610 1677 1744 1811 1878 1945 2012 2079 2146 2214 2281 2348 2415 2683 3018 3354 3689 4025 4360 4695


DISCHARGE RATE GPM 2.439 2.613 2.787 2.961 3.136 3.310 3.484 3.658 3.832 4.007 4.181 4.355 4.529 4.703 4.878 5.052 5.226 5.400 5.574 5.749 5.923 6.097 6.271 6.968 7.839 8.710 9.581 10.452 11.323 12.194


CF 1303 1397 1490 1583 1676 1769 1862 1955 2048 2141 2235 2328 2421 2514 2607 2700 2793 2886 2979 3073 3166 3259 3352 3724 4190 4655 5121 5586 6052 6517


DISCHARGE RATE GPM 3.385 3.627 3.869 4.111 4.352 4.594 4.836 5.078 5.320 5.561 5.803 6.045 6.287 6.529 6.770 7.012 7.254 7.496 7.738 7.979 8.221 8.463 8.705 9.672 10.881 12.090 13.299 14.508 15.717 16.926


CF 2074 2223 2371 2519 2667 2815 2963 3112 3260 3408 3556 3704 3852 4001 4149 4297 4445 4593 4741 4890 5038 5186 5334 5927 6668 7408 8149 8890 9631 10372


DISCHARGE RATE GPM 5.387 5.772 6.157 6.542 6.926 7.311 7.696 8.081 8.466 8.850 9.235 9.620 10.005 10.390 10.774 11.159 11.544 11.929 12.314 12.698 13.083 13.468 13.853 15.392 17.316 19.240 21.164 23.088 25.012 26.936


CF 2579 2763 2947 3132 3316 3500 3684 3868 4053 4237 4421 4605 4789 4974 5158 5342 5526 5711 5895 6079 6263 6447 6632 7368 8289 9211 10132 11053 11974 12895


DISCHARGE RATE GPM 6.698 7.176 7.654 8.133 8.611 9.090 9.568 10.046 10.525 11.003 11.482 11.960 12.438 12.917 13.395 13.874 14.352 14.830 15.309 15.787 16.266 16.744 17.222 19.136 21.528 23.920 26.312 28.704 31.096 33.488


CF 3140 3364 3588 3812 4037 4261 4485 4709 4934 5158 5382 5606 5831 6055 6279 6503 6728 6952 7176 7400 7625 7849 8073 8970 10092 11213 12334 13455 14577 15698


DISCHARGE RATE GPM 8.154 8.736 9.318 9.901 10.483 11.066 11.648 12.230 12.813 13.395 13.978 14.560 15.142 15.725 16.307 16.890 17.472 18.054 18.637 19.219 19.802 20.384 20.966 23.296 26.208 29.120 32.032 34.944 37.856 40.768


CF 3700 3965 4229 4493 4757 5022 5286 5550 5815 6079 6343 6608 6872 7136 7400 7665 7929 8193 8458 8722 8986 9251 9515 10572 11894 13215 14537 15858 17180 18501


DISCHARGE RATE GPM 9.610 10.296 10.982 11.669 12.355 13.042 13.728 14.414 15.101 15.787 16.474 17.160 17.846 18.533 19.219 19.906 20.592 21.278 21.965 22.651 23.338 24.024 24.710 27.456 30.888 34.320 37.752 41.184 44.616 48.048


CF 4261 4565 4870 5174 5478 5783 6087 6391 6696 7000 7304 7609 7913 8217 8522 8826 9130 9435 9739 10043 10348 10652 10957 12174 13696 15217 16739 18261 19783 21304


DISCHARGE RATE GPM 11.066 11.856 12.646 13.437 14.227 15.018 15.808 16.598 17.389 18.179 18.970 19.760 20.550 21.341 22.131 22.922 23.712 24.502 25.293 26.083 26.874 27.664 28.454 31.616 35.568 39.520 43.472 47.424 51.376 55.328


CF 4822 5166 5510 5855 6199 6543 6888 7232 7577 7921 8265 8610 8954 9299 9643 9987 10332 10676 11021 11365 11709 12054 12398 13776 15498 17220 18942 20664 22386 24108


DISCHARGE RATE GPM 12.522 13.416 14.310 15.205 16.099 16.994 17.888 18.782 19.677 20.571 21.466 22.360 23.254 24.149 25.043 25.938 26.832 27.726 28.621 29.515 30.410 31.304 32.198 35.776 40.248 44.720 49.192 53.664 58.136 62.608


CF 2635 2823 3011 3200 3388 3576 3764 3953 4141 4329 4517 4705 4894 5082 5270 5458 5646 5835 6023 6211 6399 6588 6776 7529 8470 9411 10352 11293 12234 13175


DISCHARGE RATE GPM 6.843 7.332 7.821 8.310 8.798 9.287 9.776 10.265 10.754 11.242 11.731 12.220 12.709 13.198 13.686 14.175 14.664 15.153 15.642 16.130 16.619 17.108 17.597 19.552 21.996 24.440 26.884 29.328 31.772 34.216


CF 4149 4445 4741 5038 5334 5630 5927 6223 6519 6816 7112 7408 7705 8001 8297 8594 8890 9187 9483 9779 10076 10372 10668 11854 13335 14817 16299 17780 19262 20744


DISCHARGE RATE GPM 10.774 11.544 12.314 13.083 13.853 14.622 15.392 16.162 16.931 17.701 18.470 19.240 20.010 20.779 21.549 22.318 23.088 23.858 24.627 25.397 26.166 26.936 27.706 30.784 34.632 38.480 42.328 46.176 50.024 53.872


CF 6223 6668 7112 7557 8001 8446 8890 9335 9779 10224 10668 11113 11557 12002 12446 12891 13335 13780 14224 14669 15113 15558 16002 17780 20003 22225 24448 26671 28893 31116


DISCHARGE RATE GPM 16.162 17.316 18.470 19.625 20.779 21.934 23.088 24.242 25.397 26.551 27.706 28.860 30.014 31.169 32.323 33.478 34.632 35.786 36.941 38.095 39.250 40.404 41.558 46.176 51.948 57.720 63.492 69.264 75.036 80.808


CF 8297 8890 9483 10076 10668 11261 11854 12446 13039 13632 14224 14817 15410 16002 16595 17188 17780 18373 18966 19558 20151 20744 21336 23707 26671 29634 32597 35561 38524 41487


DISCHARGE RATE GPM 21.549 23.088 24.627 26.166 27.706 29.245 30.784 32.323 33.862 35.402 36.941 38.480 40.019 41.558 43.098 44.637 46.176 47.715 49.254 50.794 52.333 53.872 55.411 61.568 69.264 76.960 84.656 92.352 100.048 107.744


CF 10372 11113 11854 12594 13335 14076 14817 15558 16299 17039 17780 18521 19262 20003 20744 21485 22225 22966 23707 24448 25189 25930 26671 29634 33338 37042 40747 44451 48155 51859


DISCHARGE RATE GPM 26.936 28.860 30.784 32.708 34.632 36.556 38.480 40.404 42.328 44.252 46.176 48.100 50.024 51.948 53.872 55.796 57.720 59.644 61.568 63.492 65.416 67.340 69.264 76.960 86.580 96.200 105.820 115.440 125.060 134.680


CF 12446 13335 14224 15113 16002 16891 17780 18669 19558 20447 21336 22225 23114 24003 24892 25782 26671 27560 28449 29338 30227 31116 32005 35561 40006 44451 48896 53341 57786 62231


DISCHARGE RATE GPM 32.323 34.632 36.941 39.250 41.558 43.867 46.176 48.485 50.794 53.102 55.411 57.720 60.029 62.338 64.646 66.955 69.264 71.573 73.882 76.190 78.499 80.808 83.117 92.352 103.896 115.440 126.984 138.528 150.072 161.616


MWS Linear 2.0 HGL Volume Sizing Matrix - 48 Hour Draindown


MWS MODEL SIZE
WETLAND 
PERIMETER 
LENGTH 
(FEET)


LOADING RATE
DRAIN 
DOWN 
(HOURS)


AVALIABLE TREATMENT HGL HEIGHT (FEET)


SHALLOW MODELS STANDARD 
HEIGHT MODEL HIGH CAPACITY MODELS


MWS‐L‐4‐4 6.70 26 0.26 48


MWS‐L‐4‐6 9.30 26 0.26 48


MWS‐L‐4‐8 14.80 26 0.26 48


MWS‐L‐4‐13 18.40 26 0.26 48


MWS‐L‐4‐15 22.40 26 0.26 48


MWS‐L‐4‐17 26.40 26 0.26 48


MWS‐L‐4‐19 30.40 26 0.26 48


MWS‐L‐4‐21 34.40 26 0.26 48


MWS‐L‐6‐8 18.80 26 0.26 48


MWS‐L‐8‐8 29.60 26 0.26 48


MWS‐L‐8‐12 44.40 26 0.26 48


MWS‐L‐8‐16 59.20 26 0.26 48


MWS‐L‐8‐20 74.00 26 0.26 48


MWS‐L‐8‐24 88.80 26 0.26 48
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www.ModularWetlands.com


Installation
The MWS Linear is simple, easy to install, and has a space efficient design that offers lower excavation and in-
stallation costs compared to traditional tree-box type systems.  The structure of the system resembles pre-cast 
catch basin or utility vaults and is installed in a similar fashion.  


The system is delivered fully assembled for quick in-
stallation.  Generally, the structure can be unloaded 
and set in place in 15 minutes.  Our experienced 
team of field technicians are available to supervise 
installations and provide technical support.


Plant Selection
Abundant plants, trees, and grasses bring value and an aesthetic benefit to any urban setting, but those in the 
MWS Linear do even more - they increase pollutant removal.  What’s not seen, but very important, is that below 
grade the stormwater runoff/flow is being subjected to nature’s secret weapon: a dynamic physical, chemi-
cal, and biological process working to break down and remove non-point source pollutants.  The flow rate is 
controlled in the MWS Linear, giving the plants more “contact time” so that pollutants are more successfully 
decomposed, volatilized and incorporated into the biomass of The MWS 
Linear’s micro/macro flora and fauna.


A wide range of plants are suitable for use in the MWS Linear, but selec-
tions vary by location and climate.  View suitable plants by selecting the 
list relative to your project location’s hardy zone.  


Please visit www.ModularWetlands.com/Plants for more information 
and various plant lists. 


Maintenance
Reduce your maintenance costs, man hours, and materials with the MWS Linear.  Unlike other biofiltration 
systems that provide no pre-treatment, the MWS Linear is a self-contained treatment train which incorporates 
simple and effective pre-treatment.  


Maintenance requirements for the biofilter itself are almost completely 
eliminated, as the pre-treatment chamber removes and isolates trash, 
sediments, and hydrocarbons.  What’s left is the simple maintenance 
of an easily accessible pre-treatment chamber that can be cleaned by 
hand or with a standard vac truck.  Only periodic replacement of low-
cost media in the pre-filter cartridges is required for long term opera-
tion and there is absolutely no need to replace expensive biofiltration 
media.


Page 9
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Hydromodification 
 
A.1 Hydrologic Conditions of Concern (HCOC) Analysis 


HCOC Exemption: 
 


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


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


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


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


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


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


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


a. See Appendix F for the HCOC Exemption Map and the on-line Watershed 
Geodatabase (http://sbcounty.permitrack.com/wap) for reference. 
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Summary of HCOC Exempted Area 
 
   HCOC Exemption reasoning
   1  2  3 4 5 
Area              
A        X   X 
B        X     
C            X 
E        X     
F            X 
G        X   X 
H01  X     X     
H02  X     X     
H02A  X     X     
H02B        X     
H03        X     
H04  X     X     
H05  X           
H06        X     
H07  X           
H08  X     X     
H09  X           
H10  X     X     
H11  X     X     
H12  X           
J        X     
U        X     
W        X     
I        X     
II  X
III  X 
IV  X X 
V         X*     
VI  X 
VII  X 
VIII         X     
IX  X 
X         X     
XIII         X     


*Detention/Conservation Basin 
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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 


March 14, 2022 
 
Westport Properties, Inc. 
2201 Dupoint Drive, Suite 700 
Irvine, California 92612 
  
Attention: Mr. David Kelly 
  Vice President of Development 
 
Project No.:  21G283-2 
     
Subject: Results of Infiltration Testing 
    Proposed Warehouse 
    21801-21823 Barton Road 
    Grand Terrace, California 
 
Reference:  Geotechnical Investigation, Proposed Warehouse, 21801-21823 Barton Road, 


Grand Terrace, California, prepared for Westport Properties, Inc., by Southern 
California Geotechnical, Inc. (SCG), SCG Project No. 21G283-1, dated March 11, 
2022. 


     
Mr. Kelly:  
 
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. 
21P492, dated November 24, 2021. The scope of services included site reconnaissance, 
subsurface exploration, field testing, and engineering analysis to determine the infiltration rates 
of the onsite soils. The infiltration testing was performed in general accordance with the Technical 
Guidance Document for Water Quality Management Plans prepared for the County of San 
Bernardino Areawide Stormwater Program dated June 7, 2013. The San Bernardino County 
standards defer to guidelines published by Riverside County Department of Environmental Health 
(RCDEH). 


Site and Project Description 


The overall site is located at the southwest corner of Barton Road and Grand Terrace Road in 
Grand Terrace, California. The site is also referenced by the street addresses of 21801-21823 
Barton Road. The site is bounded to the north by Barton Road, to the west by an Edison utility 
easement, and to the south and east by existing commercial/industrial buildings. The general 
location of the site is illustrated on the Site Location Map, enclosed as Plate 1 in Appendix A of 
this report. 
 
The overall site consists of several contiguous parcels which total 9.1± acres in size. The parcels 
are developed for various usage including small industrial/manufacturing buildings, equipment 
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storage, truck and trailer parking facilities, and a recycling plant. The eastern portion of the site 
is developed with three (3) commercial/industrial buildings and two (2) single-family residences. 
The buildings in this area range from 1,000 to 6,500± ft² in size. The western portion of the site 
is developed with one (1) commercial/industrial building, 4,200± ft² in size, and two (2) single-
family residences, 1,100± ft² in size. Several metal containers are scattered throughout the site. 
 
The commercial/industrial buildings are one- to two-story structures of concrete tilt-up or metal 
frame construction, and are presumed to be supported on conventional shallow foundations with 
concrete slab-on-grade floors. The single-family residences are one- to two-story structures 
composed of wood frame and/or CMU block construction, and are presumed to be supported on 
conventional shallow foundations with concrete slab-on-grade floors. The buildings are generally 
surrounded by open-graded gravel and asphaltic concrete (AC) pavements which are in poor to 
fair condition, with moderate to severe cracking throughout. Portland cement concrete (PCC) 
slabs that are in poor conditions are scattered throughout the site. Areas of exposed soil with 
native grass and weed growth are present at the site. 
 
Based on our review of readily available historical aerial photographs and Google Earth, the site 
was planted with citrus trees prior to 1959. Approximately two (2) structures, that appear to be 
single-story buildings of wood frame construction, were present in the northwestern portion of 
the overall site, between 1938 and 1995. 
 
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 topography slopes downward to the south at a gradient of less than 
1 percent, with the exception of some local variation. 


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 subject site will be 
developed with a 190,990± ft² warehouse, located in the northern region of the site. Dock-high 
doors will be constructed along a portion of the south building wall. The proposed building is 
expected to be surrounded by AC pavements in the parking and drive areas, PCC pavements in 
the loading dock area, and concrete flatwork and landscaped planters throughout the site. 
 
The proposed development will use on-site storm water infiltration. The infiltration system will 
consist of below-grade chambers located in the southern region of the site. The bottom of the 
infiltration chambers will be approximately 10 feet below the existing site grades.  


Concurrent Study 


SCG recently conducted a geotechnical investigation at the subject site, which is referenced 
above. As part of this study, eight (8) borings were advanced to depths of 10 to 25± feet below 
existing site grades.  
 
Two borings were drilled in areas of existing asphaltic concrete pavements. At these boring 
locations, the existing pavements are comprised of 4± inches of asphaltic concrete with no 
discernable layer of aggregate base. Four borings were drilled through open-graded gravel, which 
measured 2± inches thick. Artificial fill soils were encountered beneath the pavements at five 
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boring locations, or at the ground surface at two boring locations. The fill soils extend to depths 
of 1½ to 4½± feet at the boring locations and generally consist of loose to medium dense silty 
fine sands, clayey fine sands, and fine sandy silts with varying clay, sand, and gravel content. At 
the boring locations medium stiff fine sandy clays were also encountered. The fill soils possess 
varying densities, along with a disturbed and mottled appearance resulting in their classification 
as artificial fill. Native alluvial soils were encountered beneath the pavement at one boring 
location, or beneath the fill soils at five of the boring locations. The native alluvial soils extend to 
depths of 3 to 12± feet at the boring locations and generally consist of very loose to dense sands, 
silty sands, sandy silts, and medium stiff to stiff sandy clays with varying sand and clay content. 
Older alluvial soils were encountered beneath the fill soils at two boring locations, or beneath the 
native alluvial soils at five of the boring locations. The older alluvial soils extend to the maximum 
depth explored of 25± feet below the existing site grades. The older alluvium generally consists 
of stiff to very stiff fine sandy clays and silty clays with varying sand content. The older alluvium 
also consists of medium dense to very dense silty sands and sandy silts with varying amounts of 
clay, gravel, and sand content. The older alluvium possesses traces of calcareous nodules and 
veining.  


Subsurface Exploration 


Scope of Exploration 


The subsurface exploration conducted for the infiltration testing consisted of two (2) infiltration 
test borings, advanced to a depth of 10± feet below the existing site grades. The infiltration 
borings were advanced using a truck-mounted drilling rig, equipped with 8-inch-diameter hollow 
stem augers and were logged during drilling by a member of our staff. 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 


Native alluvial soils were encountered at the ground surface at both of the boring locations. The 
native alluvial soils extend to depths of 6 to 10± feet at the boring locations and generally consist 
of medium dense to very dense sands, silty sands, and sandy silts with varying sand, silt, and 
clay content. Older alluvial soils were encountered beneath the native alluvial soils at one of the 
boring locations. The older alluvial soils extend to the maximum depth explored of 10± feet below 
the existing site grades. The older alluvium generally consists of dense clayey sands with varying 
amounts of silt and sand content. The Boring Logs, which illustrate the conditions encountered 
at the infiltration test locations, are included with this report.  
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Infiltration Testing 


As previously mentioned, the infiltration testing was performed in general accordance with 
Technical Guidance Document for Water Quality Management Plans, prepared for the County of 
San Bernardino Areawide Stormwater Program. 


Pre-soaking 


In accordance with the county infiltration standards, all infiltration test borings were pre-soaked 
2 hours prior to the infiltration testing or until all of the water had percolated through the test 
holes. The pre-soaking process consisted of filling test borings by inverting a full 5-gallon bottle 
of clear water supported over each hole so that the water flow into the hole holds constant at a 
level at least 5 times the hole’s radius above the gravel at the bottom of each hole. Pre-soaking 
was completed after all of the water had percolated through the test holes or after 15 hours has 
elapsed since initiating the pre-soak. 


Infiltration Testing 


Following the pre-soaking process of the infiltration test borings, SCG performed the infiltration 
testing. Each test hole was filled with water to a depth of at least 5 times the hole’s radius above 
the gravel at the bottom of the test holes. In accordance with the San Bernardino County 
guidelines, since “sandy soils” were encountered at the bottom of Infiltration Boring No. I-2 
(where 6 inches of water infiltrated into the surrounding soils for two consecutive 25-minute 
readings), readings were taken at 10-minute intervals for a total of 1 hour at Infiltration Boring 
No. I-2. Since “non-sandy soils” were encountered at the bottom of Infiltration Boring No. I-1, 
readings were taken at 30-minute intervals for a total of 6 hours at Infiltration Test No. I-1. After 
each reading, water was added to the borings so that the depth of the water was at least 5 times 
the radius of the hole. The 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 from the test 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 as the design infiltration rate. The rates are summarized 
below: 


Infiltration 
Test No. 


Depth  
(feet) 


Soil Description 
Infiltration Rate 
(inches/hour) 


I-1 10 
Gray Brown Silty fine to medium Sand to fine to medium 


Sandy Silt, trace Clay 
0.3 


I-2 10 Red Brown Clayey fine to coarse Sand, trace Silt 1.2 







 


  Proposed Warehouse – Grand Terrace, CA 
  Project No. 21G283-2 
  Page 5 


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 
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 calculated 
infiltration rates at the infiltration test locations are 0.3 and 1.2 inches per hour. The primary 
factors affecting the infiltration rates are the varying relative densities and the silt/clay content of 
the encountered soils, which vary at different depths and locations at the subject site. Based on 
the results of infiltration testing, we recommend an infiltration rate of 0.3 inches per 
hour be used for the design of the proposed infiltration system located in the southern 
region of the subject site, if the bottom of the infiltration systems extend to 10± feet 
below the existing site grades. Although an infiltration rate of 1.2 inches per hour was 
calculated for Infiltration Test No. I-2, this area is likely to be underlain by the less permeable, 
denser older alluvium, which was encountered at the other boring locations. 
 
The design of the proposed storm water infiltration system should be performed by the project 
civil engineer, in accordance with the City of Grand Terrace and/or County of San Bernardino 
guidelines. However, it is recommended that the systems 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 the infiltration rate. It should be noted that the 
recommended infiltration rate is based on infiltration testing at two (2) discrete locations, and the 
overall infiltration rate of the storm water infiltration system could vary considerably. 


Infiltration Rate Considerations 


The infiltration rate presented herein was determined in accordance with the San Bernardino 
County guidelines and is considered valid only for the time and place of the actual test. Varying 
subsurface conditions will exist in other areas of the site, which could alter the recommended 
infiltration rates presented above. The infiltration rates will decline over time between 
maintenance cycles as silt or clay particles accumulate on the BMP surface. The infiltration rate 
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is highly dependent upon a number of factors, including density, silt and clay content, grainsize 
distribution throughout the range of particle sizes, and particle shape. Small changes in these 
factors can cause large changes in the infiltration rates.  
 
Infiltration rates are based on unsaturated flow. As water is introduced into soils by infiltration, 
the soils become saturated and the wetting front advances from the unsaturated zone to the 
saturated zone. Once the soils become saturated, infiltration rates become zero, and water can 
only move through soils by hydraulic conductivity at a rate determined by pressure head and soil 
permeability. Changes in soil moisture content will affect the infiltration rate. Infiltration rates 
should be expected to decrease until the soils become saturated. Soil permeability values will 
then govern groundwater movement. Permeability values may be on the order of 10 to 20 times 
less than infiltration rates. The system designer should incorporate adequate factors of safety 
and allow for overflow design into appropriate traditional storm drain systems, which would 
transport storm water off-site. 


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 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. 


Basin Maintenance 


The proposed project may include infiltration basins. Water flowing into these basins will carry 
some level of sediment. Wind-blown sediments and erosion of the basin side walls will also 
contribute to sediment deposition at the bottom of the basin. This layer has the potential to 
significantly reduce the infiltration rate of the basin subgrade soils. Therefore, a formal basin 
maintenance program should be established to ensure that these silt and clay deposits are 
removed from the basin on a regular basis. Appropriate vegetation on the basin sidewalls and 
bottom may reduce erosion and sediment deposition.  
 
Basin maintenance should also include measures to prevent animal burrows, and to repair any 
burrows or damage caused by such. Animal burrows in the basin sidewalls can significantly 
increase the risk of erosion and piping failures. 
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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.   
 
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 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 rates 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 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 trench 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 
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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. 


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.  
 
 
 
 
Oscar Sandoval 
Staff Engineer 
 
 
 
    
Robert G. Trazo, GE 2655 
Principal Engineer 
   
Distribution: (1) Addressee 


  
Enclosures:  Plate 1 - Site Location Map 
  Plate 2 - Infiltration Test Location Plan 
  Boring Log Legend and Logs (4 pages)  
  Infiltration Test Results Spreadsheets (2 pages)  


Grain Size Distribution Graphs (2 pages)  
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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.  
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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


SYMBOLSMAJOR 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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ALLUVIUM: Dark Brown Silty fine Sand, trace medium Sand,
trace Clay, trace Calcareous veining, very dense-very moist


Gray Brown Silty fine to medium Sand to fine to medium Sandy
Silt, trace Clay, dense-moist to very moist
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ALLUVIUM: Light Gray fine to coarse Sand, little Silt, trace fine
Gravel, medium dense-dry


OLDER ALLUVIUM: Red Brown Clayey fine to coarse Sand, trace
Silt, dense-damp
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INFILTRATION CALCULATIONS


Project Name
Project Location
Project Number
Engineer


Test Hole Radius 4 (in)
Test Depth 10.20 (ft)


Infiltration Test Hole I-1


Interval
Number Time Time Interval


(min)
Water Depth


(ft)


Change in
Water Level


(in)


Did 6 inches of water
seep away in less than


25 minutes?


Sandy Soils or Non-
Sandy Soils?


Initial 9:33 AM 7.20
Final 9:58 AM 7.36
Initial 9:58 AM 7.20
Final 10:23 AM 7.39


Interval
Number Time Time Interval


(min)
Water Depth


(ft)


Change in
Water Level


(ft)


Average Head Height
(ft)


Infiltration Rate Q
(in/hr)


Initial 10:26 AM 7.20
Final 10:56 AM 7.46
Initial 10:56 AM 7.20
Final 11:26 AM 7.46
Initial 11:26 AM 7.20
Final 11:56 AM 7.46
Initial 11:56 AM 7.20
Final 12:26 PM 7.45
Initial 12:26 PM 7.20
Final 12:56 PM 7.41
Initial 12:56 PM 7.20
Final 1:26 PM 7.41
Initial 1:26 PM 7.20
Final 1:56 PM 7.41
Initial 1:56 PM 7.20
Final 2:26 PM 7.41
Initial 2:26 PM 7.20
Final 2:56 PM 7.41
Initial 2:56 PM 7.20
Final 3:26 PM 7.40
Initial 3:26 PM 7.20
Final 3:56 PM 7.40
Initial 3:56 PM 7.20
Final 4:26 PM 7.40


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 0.21 2.90 0.27


12 30.00 0.20 2.90 0.26


3 30.00 0.26 2.87 0.34


4 30.00 0.25 2.88 0.33


1 30.00 0.26 2.87 0.34


2 30.00 0.26 2.87 0.34


2 25.00 2.28 NO NON-SANDY SOILS


Test Data


Proposed Warehouse
Grand Terrace, California
21G283-2
CB


Soil Criteria Test


1 25.00 1.92 NO NON-SANDY SOILS


6 30.00 0.21 2.90 0.27


7 30.00 0.21 2.90 0.27


8 30.00 0.21 2.90 0.27


9 30.00 0.21 2.90 0.27


10 30.00 0.20 2.90 0.26


11 30.00 0.20 2.90 0.26


)2Ht(r
H(60r)Q


avg











INFILTRATION CALCULATIONS


Project Name
Project Location
Project Number
Engineer


Test Hole Radius 4 (in)
Test Depth 10.20 (ft)


Infiltration Test Hole I-2


Interval
Number Time Time Interval


(min)
Water Depth


(ft)


Change in
Water Level


(in)


Did 6 inches of water
seep away in less than


25 minutes?


Sandy Soils or Non-
Sandy Soils?


Initial 8:00 AM 7.20
Final 8:25 AM 8.13
Initial 8:27 AM 7.20
Final 8:52 AM 7.93


Interval
Number Time Time Interval


(min)
Water Depth


(ft)


Change in
Water Level


(ft)


Average Head Height
(ft)


Infiltration Rate Q
(in/hr)


Initial 8:53 AM 7.20
Final 9:03 AM 7.50
Initial 9:03 AM 7.20
Final 9:13 AM 7.52
Initial 9:13 AM 7.20
Final 9:23 AM 7.47
Initial 9:23 AM 7.20
Final 9:33 AM 7.51
Initial 9:33 AM 7.20
Final 9:43 AM 7.51
Initial 9:43 AM 7.20
Final 9:53 AM 7.51


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 10.00 0.31 2.85 1.24


6 10.00 0.31 2.85 1.24


3 10.00 0.27 2.87 1.07


4 10.00 0.31 2.85 1.24


1 10.00 0.30 2.85 1.19


2 10.00 0.32 2.84 1.28


2 25.00 8.76 YES SANDY SOILS


Test Data


Proposed Warehouse
Grand Terrace, California
21G283-2
CB


Soil Criteria Test


1 25.00 11.16 YES SANDY SOILS


)2Ht(r
H(60r)Q


avg











Sample Description I-1 @ 8.5'
Soil Classification Gray Brown Silty fine to medium Sand to fine to medium Sandy Silt, trace Clay


Proposed Warehouse
Grand Terrace, California
Project No. 21G283-2
PLATE C- 1
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Grain Size Distribution
Sieve Analysis Hydrometer Analysis


US Standard Sieve Sizes


Coarse Gravel Fine Gravel Crs. Sand Med. Sand Fine Sand Fines (Silt and Clay)


2 1 3/4 1/2 3/8 1/4 #4 #8 #10 #16 #20 #30 #40 #50 #100 #200







Sample Description I-2 @ 8.5'
Soil Classification Red Brown Clayey fine to coarse Sand, trace Silt


Proposed Warehouse
Grand Terrace, California
Project No. 21G283-2
PLATE C- 2
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Grain Size in Millimeters


Grain Size Distribution
Sieve Analysis Hydrometer Analysis


US Standard Sieve Sizes


Coarse Gravel Fine Gravel Crs. Sand Med. Sand Fine Sand Fines (Silt and Clay)


2 1 3/4 1/2 3/8 1/4 #4 #8 #10 #16 #20 #30 #40 #50 #100 #200










