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Section 1 Discretionary Permit(s) 
Form 1-1 Project Information 


Project Name   The Gateway 


Project Owner Contact Name: Adam Collier 


Mailing 
Address:  


1156 N. Mountain Avenue, Upland, CA 
91786 


E-mail
Address:


----- Telephone:  (909) 985-0971 


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


TR 20501


Additional Information/ 


Comments: 


Description of Project: 


The Site is approximately 107.1 acres of undeveloped land that is currently vacant.  The site 
is in the City of Grand Terrace, County of San Bernardino. The site is bounded by Interstate 
215 to the north and west, existing commercial development to south, condominiums on the 
west, and Grand Terrace High School the south. The cover of the land consists of barren land 
with poor cover.  The local topography generally slopes in the westerly direction towards the 
Riverside Canal. The proposed development includes commercial developments, residential 
developments, park areas, improvements to Taylor Street, DeBerry Street and Van Buren 
Street.  


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


The project will consist of one (1) Drainage Areas (DA) with three (3) Drainage Management 
Area (DMA), referred to as DMA A, DMA B and DMA C. 


Drainage Management Area (DMA A) consists of 34.92 acres total.  DMA A runoff will be 
collected by gutters, catch basins and piped to the proposed Wet Well Basin on the 
southwest portion of the site.  The Wet Well Basin will provide a total drawdown of 
1,271,923 cubic feet which exceeds the area’s Design Capture Volume (DCV) of 124,460 
cubic feet. A CDS unit is provided as a pre-treatment prior to entering the Wet Well Basin.  
Overflow from the basin will discharge to the existing Riverside Canal. 


Drainage Management Area (DMA B) consists of 29.50 acres total.  DMA A runoff will be 
collected by gutters, catch basins and piped to the proposed Wet Well Basin on the 
southwest portion of the site.  The Wet Well Basin will provide a total drawdown of 
1,271,923 cubic feet which exceeds the area’s Design Capture Volume (DCV) of 59,667 cubic 
feet. A CDS unit is provided as a pre-treatment prior to entering the Wet Well Basin.  
Overflow from the basin will discharge to the existing Riverside Canal. 


Drainage Management Area (DMA C) consists of 42.70 acres total.  DMA A runoff will be 
collected by gutters, catch basins and piped to the proposed Wet Well Basin on the 
southwest portion of the site.  The Wet Well Basin will provide a total drawdown of 
1,271,923 cubic feet which exceeds the area’s Design Capture Volume (DCV) of 69,565 cubic 
feet. A CDS unit is provided as a pre-treatment prior to entering the Wet Well Basin.  
Overflow from the basin will discharge to the existing Riverside Canal. 
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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. Preliminary Project WQMP must 
specifically identify all BMP incorporated into the preliminary 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):   4,569,444 3 Number of Dwelling Units: ------ 4 SIC Code:   1512 


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


BMPs to address runoff at time of completion.   


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


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


Form 2.2-1 Property Ownership/Management 


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


The City of Grand Terrace will be responsible to maintain the proposed drainage basin bottom including the proposed Dry Well 
Basins (17) identified within the basin itself. The City will also be responsible for the two (2) CDS units located within the basin 
parcel. The onsite CDS units will be maintained by the individual tenants or associations of each development. The Operation and 
Maintenance Plan and Maintenance Mechanism and Educational materials for those personnel that will be maintain the proposed 
BMPs within this Project-Specific WQMP will be included as part of the Final Project Specific WQMP. 
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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  Detached Residential Development / Commercial Developement 


Metals E  N  Commercial Developement 


Nutrients / Noxious Aquatic 
Plants E  N  Detached Residential Development / Commercial Developement 


Organic Compounds E  N  Detached Residential Development / Commercial Developement 


Pesticides / Herbicides E  N  Detached Residential Development / Commercial Developement 


Sediments / Total Suspended 
Solids / pH E  N  Detached Residential Development / Commercial Developement 


Trash & Debris E  N  Detached Residential Development / Commercial Developement 


Oxygen Demanding 
Compounds E  N  Detached Residential Development / Commercial Developement 


Oil & Grease E  N  Detached Residential Development / Commercial Developement 


Other:       E  N        


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


Description of Water Quality 
Credit Eligibility (if applicable) 


 


0  
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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  34.026404 Longitude  -117.331536  


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 


DMA A  CDS Unit A  Dry Well Basin  Outlet 
DMA B  CDS Unit B  Dry Well Basin  Outlet 
DMA C  CDS Unit C  Dry Well Basin  Outlet 


Conveyance  


DA1: DMA A to  
Outlet 


Surface flows are collected in a series of catch basins and gutters and conveyed into CDS unit A for pre-
treatment before entering the Dry Well Basin. 


DA1: DMA B to  
Outlet 


Surface flows are collected in a series of catch basins and gutters and conveyed into the CDS unit B for 
pre-treatment before entering the Dry Well Basin.   


DA1: DMA C to  
Outlet 


Surface flows are collected in a series of catch basins and gutters and conveyed into the CDS unit C for 
pre-treatment before entering the Dry Well Basin.   
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1  
For Drainage Area 1’s sub-watershed DMA, 
provide the following characteristics DMA A DMA B DMA C DMA D 


1 DMA drainage area (ft2) 1,521,067 1,284,944 1,859,831       


2 Existing site impervious area (ft2) 0 0 0       


3 Antecedent moisture condition For desert 


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


AMC II AMC II AMC II       


4 Hydrologic soil group  Refer to Watershed 


Mapping Tool – 
http://sbcounty.permitrack.com/WAP 


A & C A & C A & C  


5 Longest flowpath length (ft) 
3,100 2,400 2,100       


6 Longest flowpath slope (ft/ft) 0.0170 0.0170 0.0130       


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


of Hydrology Manual 
Barren Barren Barren       


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 Poor Poor       


 



http://sbcounty.permitrack.com/WAP
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Form 3-3 Watershed Description for Drainage Area     


Receiving waters 


Refer to Watershed Mapping Tool - 


http://sbcounty.permitrack.com/WAP 


See ‘Drainage Facilities” link at this website 


Santa Ana River Reach 4 


Applicable TMDLs 


Refer to Local Implementation Plan 
Santa Ana River Reach 4 


303(d) listed impairments  


Refer to Local Implementation Plan and Watershed 
Mapping Tool –  


http://sbcounty.permitrack.com/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: Pathogens, Salinity, TDS, and Chlorides per 2010 
SWRCB 303(d) list 


Environmentally Sensitive Areas (ESA) 


Refer to Watershed Mapping Tool –  


http://sbcounty.permitrack.com/WAP 


None 


Unlined Downstream Water Bodies 


Refer to Watershed Mapping Tool –  


http://sbcounty.permitrack.com/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://sbcounty.permitrack.com/WAP

http://sbcounty.permitrack.com/WAP

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

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

http://sbcounty.permitrack.com/WAP

http://sbcounty.permitrack.com/WAP
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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 


  
Property management company will periodically provide environmental awareness 


educational materials, made available by the municipalities, to all members.  


N2 Activity Restrictions   Outdoor cleaning activities, Wash water Disposal BMPs are provided. 


N3 Landscape Management BMPs   Landscape and garden maintenance BMP is provided 


N4 BMP Maintenance   


Maintain and periodically repaint or replace inlet markings.  Provide stormwater 
pollution prevention information to new site owners, lessees, or operators.  See 


applicable operational BMPs in fact sheet SC-44, "Drainage System Maintenance," in the 
CASQA Stormwater quality handbook at www.camphandbooks.com 


N5 
Title 22 CCR Compliance  
(How development will comply) 


  No hazardous material on site 


N6 Local Water Quality Ordinances   The report complies with applicable local water quality ordinances. 


N7 Spill Contingency Plan   Spill Prevention, Control and Cleanup BMP is included in the report. 


N8 Underground Storage Tank Compliance   No underground storage tanks will be used on site.  


N9 
Hazardous Materials Disclosure 
Compliance 


  No hazardous materials will be 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   Complies with Article 80 of the Uniform Fire Code. 


N11 Litter/Debris Control Program   The owner will be responsible for implementing a trash management and litter control 
procedures in the common areas of the facility.  


N12 Employee Training   Employees will be provided with an educational program to inform them of the 
necessary compliance to source control BMPs. 


N13 Housekeeping of Loading Docks   No loading docks will be used at this site.  


N14 Catch Basin Inspection Program   Catch basins will be regularly maintained and inspected to guarantee they are working 
properly.  


N15 
Vacuum Sweeping of Private Streets and 
Parking Lots 


  The parking and drive aisles must be swept or cleaned in preparation for the rainy 
season as a means to limit the debris pollution during a storm event.  


N16 Other Non-structural Measures for Public 
Agency Projects 


  N/A 


N17 Comply with all other applicable NPDES 
permits 
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Form 4.1-2 Structural Source Control BMPs 


Identifier Name 
Check One 


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


Not 
Applicable 


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


  All catch basins will be stenciled with appropriate signage. 


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


  No proposed outdoor storage areas.  


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


  No proposed trash and waste storage areas. 


S4 


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


  Efficient Irrigation measures will be adopted for the project. BMP information 
included in the report. 


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


  Finish grades will be shown on Precise Grading Plan 


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


  Slope protection BMP fact sheet and procedure is included in the report. 


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


  No proposed docks.  


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


  No proposed maintenance bays.  


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


  No proposed vehicle washing areas.  


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


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


Identifier Name 
Check One 


Describe BMP Implementation OR, 
If not applicable, state reason 


Included 
Not 


Applicable 


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


  No proposed equipment wash areas. 


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


  No proposed fueling areas. 


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


  No proposed hillside landscaping. 


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


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


  No proposed community car washing area 
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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: Site will be designed to optimize the pervious surfaces with additional landscaping and park areas. Parking lot, 
sidewalks, and drive aisles have been designed in accordance with the City’s minimum width requirements.   


Maximize natural infiltration capacity: Yes  No  
Explanation: The site will incorporate a wet well basin system to capture, treat, and infiltrate the storm water runoff. 


Preserve existing drainage patterns and time of concentration: Yes  No  
Explanation: The proposed drainage patterns will be consistent with existing drainage pattern. 


Disconnect impervious areas: Yes  No  
Explanation: The primary down spout will be connected to the storm drain system. 


Protect existing vegetation and sensitive areas: Yes  No  
Explanation: There are no sensitive areas within our site. Proposed landscaping will consist of local plant types and drought 
tolerant landscape.  


Re-vegetate disturbed areas: Yes  No  
Explanation: Areas that will be disturbed but left pervious will become landscaped areas. 


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


Utilize vegetated drainage swales in place of underground piping or imperviously lined swales: Yes  No  
Explanation: Grate inlets are used to capture water and direct them through an underdrain system that will flow into the storm 
drain systems.  


Stake off areas that will be used for landscaping to minimize compaction during construction : Yes  No  
Explanation: The whole site will be graded.  


 


 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 







Water Quality Management Plan (WQMP) 
  


` 


   4-7 


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 
(DMA A) 


1 Project area DMA A (ft2): 
1,521,067 


2 Imperviousness after applying preventative 
site design practices (Imp%): 90.5% 


3 Runoff Coefficient (Rc):  0.738 
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):  124,460 
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)  
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 


 
 



http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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Form 4.2-1  LID BMP Performance Criteria for Design Capture Volume 
(DMA B) 


1 Project area DMA B (ft2): 
1,284,944 


2 Imperviousness after applying preventative 
site design practices (Imp%): 61.2% 


3 Runoff Coefficient (Rc):  0.419 
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):  59,667 
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)  
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 


 


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


1 Project area DMA C (ft2): 
1,859,831 


2 Imperviousness after applying preventative 
site design practices (Imp%): 49.7% 


3 Runoff Coefficient (Rc):  0.337 
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):  69,565 
DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)  
Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 



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

http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html
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Form 4.2-2  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://sbcounty.permitrack.com/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 5 – Item 2 


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 



http://sbcounty.permitrack.com/WAP
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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 14 * 0.95) – Item 13 
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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 (ft2)  
For DMA with outlet at project site outlet, include upstream DMA (Using example 
schematic in Form 3-1, DMA A will include drainage from DMA C) 


                                    


3 Ratio of pervious area to total area 


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


                                    


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


                                    


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


                                    


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


                                    


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


DMA A n/a             n/a             


DMA B       n/a             n/a       


DMA C             n/a             n/a 


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


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


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


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


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


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


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


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


needed) 


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


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


 Retention and Infiltration (Form 4.3-3)  


 Harvested and Use (Form 4.3-4) or  


 Biotreatment (Form 4.3-5).  


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


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


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


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


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


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


If Yes, Provide basis: (attach) 


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


result in significantly increased risks of geotechnical hazards. 


If Yes, Provide basis: (attach) 


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


If Yes, Provide basis: (attach) 


4 Is proposed infiltration facility located on hydrologic soil group (HSG) D soils or does the site geotechnical investigation indicate 


presence of soil characteristics, which support categorization as D soils?                                                                                Yes  No  


If Yes, Provide basis: (attach) 


5 Is the design infiltration rate, after accounting for safety factor of 2.0, below proposed facility less than 0.3 in/hr (accounting for 


soil amendments)?                                                                                                                                                                               Yes  No  


If Yes, Provide basis: (attach) 


6 Would on-site infiltration or reduction of runoff over pre-developed conditions be partially or fully inconsistent with watershed 


management strategies as defined in the WAP, or impair beneficial uses?                                 Yes  No  
See Section 3.5 of the TGD for WQMP and WAP 


If Yes, Provide basis: (attach) 


7 Any answer from Item 1 through Item 3 is “Yes”:   Yes  No    
If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Harvest and Use BMP. If no, then proceed to Item 9 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 1A 
BMP Type 


Vegetated Swale 


DA   DMA     
BMP Type 


Vegetated Swale 


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):   0    Vretention =Sum of Item 4 for all BMPs 


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


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):  0      Vretention =Sum of Item 12 for all BMPs 
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Form 4.3-2  Site Design Hydrologic Source Control BMPs (DA 1) 
14 Implementation of evapotranspiration BMP (green, 


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


DA      DMA     
BMP Type       


DA      DMA     
BMP Type       


DA      DMA     
BMP Type        


(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):  0        Vretention =Sum of Item 19 for all BMPs 


21 Implementation of Street Trees:   Yes    No    
If yes, complete Items 20-2.  If no, proceed to Item 24 


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):  0       Vretention = Sum of Item 24 for all BMPs 


26 Implementation of residential rain barrels/cisterns: Yes    


No   If yes, complete Items 27-28; If no, proceed to Item 29 


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):  0       Vretention =Sum of Item 28 for all BMPs 


30 Total Retention Volume from Site Design Hydrologic Source Control BMPs:  0  Sum of Items 5, 13, 20, 25 and 29 
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4.3.2 Infiltration BMPs 
Use Form 4.3-3 to compute on-site retention of runoff from proposed retention and infiltration BMPs. Volume 
retention estimates are sensitive to the percolation rate used, which determines the amount of runoff that can 
be infiltrated within the specified drawdown time. The infiltration safety factor reduces field measured 
percolation to account for potential inaccuracy associated with field measurements, declining BMP 
performance over time, and compaction during construction. Appendix D of the TGD for WQMP provides 
guidance on estimating an appropriate safety factor to use in Form 4.3-3.  


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


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


 


.
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Form 4.3-3  Infiltration LID BMP - including underground BMPs (DA 1) 
1 Remaining LID DCV not met by site design HSC BMP (ft3):  12,119   Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item 30 


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


DA 1  DMA A 
BMP Type  


(Dry Well Basin) 


DA  1 DMA B 
BMP Type  


(Dry Well Basin) 


DA 1  DMA C 
BMP Type  


(Dry Well Basin) 


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


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


793.9 793.9 793.9 


3 Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 1.0 1.0 1.0 


4 Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3 793.9 793.9 793.9 


5 Ponded water drawdown time (hr) Copy Item 6 in Form 4.2-1 72 72 72 


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


for WQMP for BMP design details 
11 11 11 


7 Ponding Depth (ft)  dBMP = Minimum of (1/12*Item 4*Item 5) or Item 6 11 11 11 


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 


277.2 277.2 277.2 


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


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


10 Amended soil porosity N/A N/A N/A 


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


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


N/A N/A N/A 


12 Gravel porosity N/A N/A N/A 


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


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


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


1,271,923 1,271,923 1,271,923 


15 Underground Retention Volume (ft3)  Volume determined using 


manufacturer’s specifications and calculations 


0 0 0 


16 Total Retention Volume from LID Infiltration BMPs: 1,271,923 (Sum of Items 14 and 15 for all infiltration BMP included in plan) 


17  Fraction of DCV achieved with infiltration BMP: 100%   Retention% = Item 16 / Form 4.2-1 Item 7 
18 Is full LID DCV retained on-site with combination of hydrologic source control and LID retention and 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 L accommodated ID 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):  N/A   
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 = 0 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 and use BMPs? Yes    No    
If yes, demonstrate conformance using Form 4.3-10.  If no, then re-evaluate combinations of all LID BMP and optimize their implementation such 
that the maximum portion of the DCV is retained on-site (using a single BMP type or combination of BMP types). If the full DCV cannot be mitigated 
after this optimization process, proceed to Section 4.3.4. 
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4.3.4 Biotreatment BMP 
Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and 
infiltration, and harvest and use BMPs. A key consideration when using biotreatment BMP is the effectiveness 
of the proposed BMP in addressing the pollutants of concern for the project (see Table 5-5 of the TGD for 
WQMP). 


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


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


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


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


Form 4.3-5 Selection and Evaluation of Biotreatment BMP (DA 1) 
1 Remaining LID DCV not met by site design HSC, 
infiltration, or harvest and use BMP for potential 
biotreatment (ft3):  N/A    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. 
N/A 
 


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


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


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


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


 Vegetated swale 
Vegetated filter strip 
 Proprietary biotreatment 


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


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


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


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


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


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


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


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


DA      DMA     
BMP Type       


DA      DMA     
BMP Type       


DA      DMA     
BMP Type         


(Use additional forms 
for more BMPs) 


1 Pollutants addressed with BMP    List all pollutant of concern that 


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


                  


2 Amended soil infiltration rate Typical ~ 5.0                   


3 Amended soil infiltration safety factor Typical ~ 2.0                   


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


Item 3 


                  


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


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


for reference to BMP design details 


                  


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


Item 6 
                  


8 Amended soil surface area (ft2)                   


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


reference to BMP design details 


                  


10 Amended soil porosity, n                   


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


to BMP design details 


                  


12 Gravel porosity, n                   


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


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


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


                  


15 Total biotreated  volume from bioretention and/or planter box  with underdrains BMP:  0   
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 :  0   
 (Sum of Item 12 for all BMP included in plan) 
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Form 4.3-8 Flow Based Biotreatment (DA 1) 


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


DA      DMA     
BMP Type       


DA      DMA     
BMP Type       


DA      DMA     
BMP Type         


(Use additional forms 
for more BMPs) 


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


                  


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


                  


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


                  


4 Manning's roughness coefficient 
                  


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


                  


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


                  


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


                  


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


                  


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


                  


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


                  


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


 
 


Form 4.3-9 Conformance Summary and Alternative  
Compliance Volume Estimate (DA 1 – DMA A, B, and C) 


1 Total LID DCV for the Project DA-1 (ft3): 253,692   Copy Item 7 in Form 4.2-1 


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


3 On-site retention with LID infiltration BMP (ft3): 1,271,923    Copy Item 16 in Form 4.3-3 


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


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


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


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


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


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


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


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


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


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


 
 


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


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


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


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


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


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


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


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


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


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


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


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


Wet Well Basin  Property Owner 


Maintenance should be done during dry weather 
conditions. A person inspect the wet wells and basin to 


determine the need for maintenance. If needed clean 
system to remove sediment and trash. 


Before storm season, 
(July), or after rain 


event. 


N1 - Education Property Owner 
The Owner shall utilize the Stormwater and Water Quality 


BMP educational materials contained in this report for 
training programs. 


Before storm season 
(July) 


N2 – Activity 
Restriction Property Owner Owner shall prescribe activity restrictions to protect 


surface water quality. 


Upon occupancy and 
annually thereafter 


(July) 


N3 – Landscape 
Management Property Owner  Maintain landscape weekly or as needed to comply with 


local City Ordinances Weekly 


N4 – BMP 
Maintenance Property Owner  


Inspect site and review records to make sure non-
structural and structural BMPs are properly maintained as 


schedule. Provide records to City if requested 


Monthly, after rain 
event 


N7 – Spill 
Contingency Property Owner 


Owner shall prepare occupancy specific plan regarding 
the storage of cleanup materials, notification of 


responsible agencies, disposal of cleanup materials, etc. 
Monthly 
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Form 5-1 BMP Inspection and Maintenance 


N10 – Uniform 
Fire Code 


Implementation 
Property Owner  Owner shall comply with Article 80 of the Uniform Fire 


Code Monthly 


N11 - 
Litter/Debris 


Control 
Program 


Property Owner Owner shall contract with landscaping maintenance firm 
to regularly empty trash receptacles, collect litter, and 


report tenant disposal violations. Owner shall be 
responsible for trash and litter control in the common 


areas of the facilities. 


Weekly 


N12 -  
Employee 
Training 


Property Owner  Owner shall prepare or include a provision for an 
education program/manual for employees regarding the 


storage of hazardous materials and implementation of spill 
contingency plans.   


Upon initial 
employment 


N14 - Catch 
Basin Inspection 


Program 
Property Owner 


Owner shall inspect, clean, and maintain drainage 
facilities prior to start of the rainy season. 


Before storm season 
(July), after rain event 


N15 - Vacuum 
Sweep Private 


Streets and 
Parking Lots 


Property Owner Dictated by waste accumulation, or as needed to comply 
with local ordinances. 


Before storm season 
(July) to limit 


pollution during 
storm event 


N17 - Comply 
with all other 


applicable 
NPDES permits 


Property Owner  Permittees shall comply with all other NPDES permits to 
include BMPs that are required as part of a SWPPP. Monthly 


 


 


 


 


 


 







Water Quality Management Plan (WQMP) 
  


` 


  5-3 
 


 


 


Form 5-1 BMP Inspection and Maintenance 
S1 - Provide 
Storm Drain 


System 
Stenciling and 


Signage 


Property Owner Owner to maintain legibility of stencil and signs.  


Should be inspected 
annually before rainy 
season (July) and be 
repainted/replaced as 


necessary.  


S4 – Use 
Efficient 
Irrigation 


Systems and 
Landscape 


Design 


Property Owner 
Property owner shall maintain and audit irrigation system 


and landscaping in accordance with CASQA BMP 
Handbook SD-12. 


Weekly 


S6 – Slope and 
Channel 


Protection  
Property Owner 


Property owner shall maintain/protect slopes and 
channels in accordance with CASQA BMP Handbook 


SD-10. 


Before storm season 
(July), after rain 


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


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


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


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


 Project location 


 Site boundary 


 Land uses and land covers, as applicable 


 Suitability/feasibility constraints 


 Structural Source Control BMP locations 


 Site Design Hydrologic Source Control BMP locations 


 LID BMP details 


 Drainage delineations and flow information 


 Drainage connections 
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ATTACHMENT A 


 


WQMP Site Plan and Vicinity Map 
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2. DIMENSIONS MARKED WITH ( ) ARE REFERENCE DIMENSIONS.  ACTUAL DIMENSIONS MAY VARY.


3. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECHENGINEERED


SOLUTIONS LLC REPRESENTATIVE.  www.contechES.com


4. CDS WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.


5. STRUCTURE SHALL MEET AASHTO HS20 AND CASTINGS SHALL MEET HS20 (AASHTO M 306) LOAD RATING, ASSUMING GROUNDWATER ELEVATION


AT, OR BELOW, THE OUTLET PIPE INVERT ELEVATION.  ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION.


6. PVC HYDRAULIC SHEAR PLATE IS PLACED ON SHELF AT BOTTOM OF SCREEN CYLINDER.  REMOVE AND REPLACE AS NECESSARY DURING


MAINTENANCE CLEANING.


INSTALLATION NOTES


A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE


SPECIFIED BY ENGINEER OF RECORD.


B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE CDS MANHOLE STRUCTURE


(LIFTING CLUTCHES PROVIDED).


C. CONTRACTOR TO ADD JOINT SEALANT BETWEEN ALL STRUCTURE SECTIONS, AND ASSEMBLE STRUCTURE.


D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES.  MATCH PIPE INVERTS WITH ELEVATIONS SHOWN.


E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO ASSURE UNIT IS WATER TIGHT, HOLDING WATER TO FLOWLINE INVERT MINIMUM.  IT IS


SUGGESTED THAT ALL JOINTS BELOW PIPE INVERTS ARE GROUTED.


CONFIGURATION DESCRIPTION


CDS5678-10-C DESIGN NOTES


THE STANDARD ############ CONFIGURATION IS SHOWN.  ALTERNATE CONFIGURATIONS ARE AVAILABLE AND ARE LISTED BELOW.  SOME


CONFIGURATIONS MAY BE COMBINED TO SUIT SITE REQUIREMENTS.


GRATED INLET ONLY (NO INLET PIPE)


GRATED INLET WITH INLET PIPE OR PIPES


CURB INLET ONLY (NO INLET PIPE)


CURB INLET WITH INLET PIPE OR PIPES


SEPARATE OIL BAFFLE (SINGLE INLET PIPE REQUIRED FOR THIS CONFIGURATION)


SEDIMENT WEIR FOR NJDEP / NJCAT CONFORMING UNITS


CONTECH - INLINE CDS UNIT


NTS


NTS


DRY WELL BASIN
SCALE = 1"=80'
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1. Calculations of Proposed BMPs 


2. Literature on Proposed BMPs 


3. Infiltration Site Soil Test and Hydrologic Information 
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1. Calculations of Proposed BMPs 







5/16/2022


21.2166.1 THE GATEWAY GRAND TERRACE
WQMP BMP SIZING -SAN BERNARDINO COUNTY METHOD
BY: KWC ENGINEERS


Watershed Characteristics


DMA
Tributary Area 


(A)


Imperviousness 
Percentage 


(Imp%)
Runoff 


Coefficient (RC)


1-hour Rainfall 
Depth for 2 Year 
Period (P2YR-1hr)


Site Climatic Region 
(V, M, D)


Mean 6-hr 
Precipitation 


(P6) Drawdown Rate
Design Capture 
Volume (DCV)


(s.f.) (%) - (In) - (Inches) (hr) (ft3)
A 1,521,067            90.5% 0.738                 0.458 V 0.678 48 124,460                      
B 1,284,944            61.2% 0.419                 0.458 V 0.678 48 59,667                        
C 1,859,831            49.7% 0.337                 0.458 V 0.678 48 69,565                        


Total 4,665,843            67.1% 0.468                0.458 V 0.678 48 253,692                      


R:\21\2166\FINAL\REPORTS\WQMP\Attachment B - BMP Design Details\2166_WQMP Basin Sizing







Basin
Total Dead 


Storage Volume**
Infiltration 


Rate *
Infilitration 


Safety Factor


Design 
Infiltration Rate 


(Pdesign)


Total 
Area


Total # of Dry 
Wells


Infiltration* Total Infiltration Draw-Down Time
Draw-Down Time for 1 


Dry Well


- (ft3) (in/hr) - (in/hr) (sf) # (CFS) (CFS) (hr) (hr)
A 986,923 793.9             1.0                   793.89                   12.6         17                     0.231 3.927 69.81                                1,186.78                          


GOOD


* Based on percolation test by Torrent Resources dated 6/28/2021, percolation rate is .231 cfs.


DRAW-DOWN TIME 


DRAW DOWN CHECK


** Total Dead Storage Volume based off of total volume (1,271,922.5 CF) below the spillway 936.0 Elevation minus the volume (285,000 CF) the natural infiltration of the basin bottom (95,000 
SF) at 0.5 in/hr in a 72 hour period.







 


Grand Terrace SPA
Basin bottom = 925
Spillway = 936
 


Cumulative Cumulative Outflow Outflow
Volume Volume 0.25 in/hr pipe


(feet) (feet2) (feet2) (feet2) (feet) (acre-feet) (acre-feet) (cubic-feet) (feet3 / sec) (feet3 / sec) (feet3 / sec)


11.00 11.00 138,480 29.1993 1271922.5000 0.8014 0.8014
255,841 127,921 5.00 14.68


10.00 10.00 134,061 26.0418 1134380.0000 0.7758 0.7758
263,822 131,911 1.00 3.03


9.00 9.00 129,761 23.0135 1002469.0000 0.7509 0.7509
255,200 127,600 1.00 2.93


8.00 8.00 125,439 20.0842 874869.0000 0.7259 0.7259
246,588 123,294 1.00 2.83


7.00 7.00 121,149 17.2538 751575.0000 0.7011 0.7011
238,510 119,255 1.00 2.74


6.00 6.00 117,361 14.5161 632320.0000 0.6792 0.6792
230,643 115,322 1.00 2.65


5.00 5.00 113,282 11.8687 516998.5000 0.6556 0.6556
222,521 111,261 1.00 2.55


4.00 4.00 109,239 9.3145 405738.0000 0.6322 0.6322
214,485 107,243 1.00 2.46


3.00 3.00 105,246 6.8525 298495.5000 0.6091 0.6091
206,547 103,274 1.00 2.37


2.00 2.00 101,301 4.4817 195222.0000 0.5862 0.5862
198,707 99,354 1.00 2.28


1.00 1.00 97,406 2.2008 95868.5000 0.5637 0.5637
191,737 95,869 1.00 2.20


0.00 0.00 94,331
.


Total OutflowElev Area 2 Area Avg Area h V


R:\21\2166\FINAL\EXH\EXH02 Basins\basin volumes Page 1
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2. Literature on Proposed BMPs 







TheMaxWell®Plus, as manufactured and installed exclusively by


Torrent Resources Incorporated, is the industry standard for draining large


paved surfaces, nuisance water and other demanding applications. This


patented system incorporates state-of-the-art pre-treatment technology.


THE ULTIMATE IN DESIGN
Since 1974, nearly 65,000 MaxWell® Systems have proven their value as a


cost-effective solution in a wide variety of drainage applications. They are


accepted by state and municipal agencies and are a standard detail in numerous


drainage manuals. Many municipalities have recognized the inherent benefits


of the MaxWell Plus and now require it for drainage of all paved surfaces.


SUPERIOR PRE-TREATMENT
Industry research, together with Torrent Resources’ own experience, have shown


that initial storm drainage flows have the greatest impact on system performance.


This “first flush” occurs during the first few minutes of runoff, and carries the


majority of sediment and debris. Larger paved surfaces or connecting pipes


from catch basins, underground storage, etc. can also generate high peak


flows which may strain system function. In addition, nuisance water flows


require controlled processing separate from normal storm runoff demands.


In theMaxWell®Plus, preliminary treatment is provided through


collection and separation in deep large-volume settling chambers. The standard


MaxWell Plus System has over 2,500 gallons of capacity to contain sediment and


debris carried by incoming water. Floating trash, paper, pavement oil, etc. are


effectively stopped by the PureFlo® Debris Shields in each chamber. These shield-


ing devices are equipped with an effective screen to filter suspended material and


are vented to prevent siphoning of floating surface debris as the system drains.


EFFECTIVE PROCESSING
Incoming water from the surface grated inlets or connecting pipes is received


in the Primary Settling Chamber where silt and other heavy particles settle to


the bottom. A PureFlo Debris Shield ensures containment by trapping floating


debris and pavement oil. The pre-treated flow is then regulated to a design rate


of up to 0.25cfs and directed to a Secondary Settling Chamber. The settling and


containment process is repeated, thereby effectively achieving controlled,


uniform treatment. The system is drained as water rises under the PureFlo Debris


Shield and spills into the top of the overflow pipe. The drainage assembly returns


the cleaned water into the surrounding soil through the FloFast® Drainage Screen.


ABSORBENT TECHNOLOGY
Both MaxWell Plus settling chambers are equipped with absorbent sponges to


provide prompt removal of pavement oils. These floating pillow-like devices are


100% water repellent and literally wick petrochemical compounds from the water.


Each sponge has a capacity of up to 128 ounces to accommodate effective,


long-term treatment. The absorbent is completely inert and will safely remove


runoff constituents down to rainbow sheens that are typically no more than one


molecule thick.


SECURITY FEATURES
MaxWell Plus Systems include bolted, theft-deterrent, cast iron gratings and


covers as standard security features. Special inset castings which are resistant


to loosening from accidental impact are available for use in landscaped applica-


tions. Machined mating surfaces and “Storm Water Only” wording are standard.


Manufactured and Installed Exclusively by Torrent Resources Incorporated
Please see reverse side for additional information
U.S. Patent No. 4,923,330


®


INDUSTRY SERVICES


Site Drainage Systems
Stormwater Drywells
French Drains
Piping
Drainage Appurtenances
Pump Systems


Technical Analysis
Design Review
Percolation Testing
Geologic Database
ADEQ Drywell Registration


Recharge Systems
Municipal/Private Recharge Wells
Injection Wells & Galleries


Environmental Applications
Pattern Drilling/Soil Remediation
Drainage Rehabilitation
Drywell Abandonments
OSHA HAZMAT-Certified


Drainage Renovation
Problem Assessment
Site Redesign/Modification
System Retrofit


Drainage Maintenance
Preventive Maintenance
Service Contracts
Drywell Cleaning


TORRENT RESOURCES INCORPORATED


1509 East Elwood Street
Phoenix Arizona 85040~1391


phone 602~268~0785
fax 602~268~0820


Nevada
702~366~1234


AZ Lic. ROC070465 A,
ROC047067 B-4; ADWR 363


CA Lic. 528080 A, C-42, HAZ


NV Lic. 0035350 A


NM Lic. 90504 GF04


The watermark for drainage solutions.®


THE MAXWELL FIVE-YEAR WARRANTY
Innovative engineering, quality materials and exacting construction


are standard with every MaxWell System designed, manufactured


and installed by Torrent Resources Incorporated. The MaxWell Drainage


Systems Warranty is the best in the industry and guarantees against


failures due to workmanship or materials for a period of five years


from date of completion.
1/12


MaxWell®Plus DRAINAGE SYSTEM
Product Information and Design Features


TORRENT RESOURCES (CA) INCORPORATED


phone 661~947~9836


CA Lic. 886759 A, C-42


www.TorrentResources.com


An evolution of McGuckin Drilling


114188b:0084318b2 1/11/12 1:25 PM Page 1







PRIMARY SETTLING CHAMBER DEPTH


The overall depth of the Primary Settling Chamber is determined by the amount


of surface area being drained. Use a standard depth of 15 feet for the initial acre


of contributory drainage area, plus 2 feet for each additional acre, up to the design


limits of the property type noted in “Calculating MaxWell Plus Requirements”


noted above. Other conditions that would require increased chamber depths are


property usage, maintenance scheduling, and severe or unusual service conditions.


Connecting pipe depth may dictate deeper chambers so as to maintain the


effectiveness of the settling process. Maximum chamber depth is 25 feet.


A pump and lift station is recommended for systems with deeper requirements.


ESTIMATED TOTAL DEPTH


The Estimated Total Depth is the approximate total system depth required to


achieve 10 continuous feet of penetration into permeable soils, based upon


known soil information. Torrent utilizes specialized “crowd” equipped rigs to get


through the difficult cemented soil and to reach clean drainage soils at depths


up to 180 feet. An extensive drilling log database is available to use as a reference.


SETTLING CHAMBER DEPTH


On MaxWell Plus Systems of over 30 feet overall depth and up to 0.25cfs


design rate, the standard Settling Chamber Depth is 18 feet. Maximum chamber


depth is 25 feet.


OVERFLOW HEIGHT


The Overflow Height and Secondary Settling Chamber Depth determine the


effectiveness of the settling process. The higher the overflow pipe, the deeper


the chamber, the greater the settling capacity. An overflow height of 13 feet


is used with the standard settling chamber depth of 18 feet.


DRAINAGE PIPE


This dimension also applies to the PureFlo® Debris Shields, the FloFast® Drainage


Screen, and fittings. The size is based upon system design rates, multiple primary


settling chambers, soil conditions, and need for adequate venting. Choices


are 6", 8", or 12" diameter. Refer to our company’s “Design Suggestions for


Retention and Drainage Systems” for recommendations on which size best


matches your application.


BOLTED RING & GRATE/COVER


Standard models are quality cast iron and available to fit 24" Ø or 30" Ø manhole


openings. All units are bolted in two locations with wording “Storm Water Only”


in raised letters. For other surface treatments, please refer to “Design


Suggestions for Retention and Drainage Systems.”


INLET PIPE INVERT


Pipes up to 12" in diameter from catch basins, underground storage, etc. may


be connected into the primary settling chamber. Larger pipe diameters dictate


the use of manhole material for the primary setting chamber with 48” grates on


the cone.Inverts deeper than 5 feet will require additional depth in both


system settling chambers to maintain respective effective settling capacities.


INTAKE INLET HEIGHT


The Intake Inlet Height determines the effectiveness of the settling process in


the Primary Settling Chamber. A minimum inlet height of 11 feet is used with


the standard primary settling chamber depth of 15 feet. Greater inlet heights


would be required with increased system demands as noted in Primary Settling


Chamber Depth. Freeboard Depth Varies with inlet pipe elevation. Increase


primary/secondary settling chamber depths as needed to maintain all inlet pipe


elevations above connector pipe overflow.


CHAMBER SEPARATION


Thestandardseparationbetweenchambers is 10 feet fromcenter to center.


Soil conditions anddeeper invertsmay dictate requiredvariations inchamber separation.


'


'


'


"Ø


"Ø


'


'


'


'


CALCULATING MAXWELL PLUS REQUIREMENTS:


The type of property, soil permeability, rainfall intensity and local drainage ordinances determine the number and design of MaxWell Systems. For general applications


draining retained stormwater, use one standardMaxWell®Plus per the instructions below for up to 5 acres of landscaped contributory area, and up to 2 acres of paved


surface. To drain nuisance water flows in storm runoff systems, add a remote inlet to the system. For smaller drainage needs, refer to ourMaxWell® IV. For industrial


drainage, our Envibro®System may be recommended. For additional considerations, please refer to “Design Suggestions For Retention And Drainage Systems”


or consult our Design Staff.


COMPLETING THE MAXWELL PLUS DRAWING


To apply the MaxWell Plus drawing to your specific project, simply fill in the blue boxes per the following instructions. For assistance, please consult our Design Staff.


The referenced drawing and specifications are available on CAD either through our office


or web site. This detail is copyrighted (2004) but may be used as is in construction


plans without further release. For information on product application, individual project


specifications or site evaluation, contact our Design Staff for no-charge assistance


in any phase of your planning.


ITEM NUMBERS


MAXWELL® PLUS DRAINAGE SYSTEM DETAIL AND SPECIFICATIONS


16. Fabric Seal - U.V. Resistant Geotextile - To be removed by customer at project completion.


17. Absorbent – Hydrophobic Petrochemical Sponge. Min 128 oz. capacity.


18. Connector Pipe – 4" Ø Sch. 40 PVC.


19. Anti-Siphon Vent with flow regulator.


20. Intake Screen – Sch. 40 PVC 0.120" modified slotted well screen with 32 slots per row/ft.
48" overall length with TRI-C end cap.


21. Freeboard Depth Varies with inlet pipe elevation. Increase primary/secondary settling
chamber depths as needed to maintain all inlet pipe elevations above connector
pipe overflow.


22. Optional Inlet Pipe (by Others).


23. Moisture Membrane – 6 mil. Plastic. Place securely against eccentric cone and hole sidewall.
Used in lieu of slurry in landscaped areas.


24. Eight – (8) perforations per foot, 2 row minimum.


The MaxWell® Plus Drainage System Detail And Specifications


Manufactured and Installed by


TORRENT RESOURCES
An evolution of McGuckin Drilling


www.torrentresources.com


ARIZONA 602/268-0785
NEVADA 702/366-1234


CALIFORNIA 661/947-9836


AZ Lic. ROC070465 A, ROC047067 B-4, ADWR 363
CA Lic. 528080, C-42, HAZ.


NV Lic. 0035350 A - NM Lic. 90504 GF04


®


1. Manhole Cone - Modified flat bottom.


2. Stabilized Backfill - 1-Sack Slurry.


3. Bolted Ring & Grate/Cover - Diameter as shown. Clean cast iron with wording “Storm Water
Only” in raised letters. Bolted in 2 locations and secured to cone with mortar. Rim elevation
±0.02' of plans.


4. Graded Basin or Paving (by Others).


5. Compacted Base Material (by Others).


6. PureFlo® Debris Shield - Rolled 16 Ga. steel X 24" length with vented anti-siphon and
internal .265" Max. SWO flattened expanded steel screen X 12" length. Fusion bonded
epoxy coated.


7. Pre-cast Liner - 4000 PSI concrete 48" ID. X 54" OD. Center in hole and align sections
to maximize bearing surface.


8. Min. 6' Ø Drilled Shaft.


9. Support Bracket - Formed 12 Ga. steel. Fusion bonded epoxy coated.


10. Overflow Pipe - Sch. 40 PVC mated to drainage pipe at base seal.


11. Drainage Pipe - ADS highway grade with TRI-A coupler. Suspend pipe during backfill
operations to prevent buckling or breakage. Diameter as noted.


12. Base Seal - Geotextile or concrete slurry.


13. Rock - Washed, sized between 3/8" and 1-1/2" to best complement soil conditions.


14. FloFast® Drainage Screen - Sch. 40 PVC 0.120" slotted well screen with 32 slots
per row/ft. Diameter varies 120" overall length with TRI-B coupler.


15. Min. 4' Ø Shaft - Drilled to maintain permeability of drainage soils.


114188b:0084318b2 1/11/12 1:25 PM Page 3
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3. Infiltration Site Soil Test and Hydrologic 
Information







 


 


 


Lewis Management Corp. 


1156 N. Mountain Avenue 


Upland, CA 91786 


Attn: Adam Collier 


 


Re: The Gateway at Grand Terrace – Test Drywell 


 Basin east of 21846 Van Buren Street 


 Grand Terrace, CA 


 Job #: 2106-314 


 Percolation Test Results for Drywell #1 


 


Dear Mr. Collier,  


 


Pursuant to your request, we have performed a constant head percolation test on the Drainage System at 


the above referenced location. 


 


The test on Drywell No. 1 commenced on 06/28/2021 at 7:00 AM and was completed at 8:55 AM the same 


day with a total volume flow of 12,505 GAL.  The average percolation rate for the well over the last fifteen 


minutes of the test is 0.231 cubic feet per second. 


 


If you have any questions or require additional information, please do not hesitate to contact me. 


 


Very truly yours, 


 


 
 


Lizette Garcia 


Sales Manager 


Torrent Resources (CA), Inc. 


 


 







Project Name: Client:
Location: Date:
City: Project Number:
Well Number: Supervisor:


Gallons
Cumulative Reading


Actual Rate


 (CFS)


Water Level


Below Rim (FT)


6503120 14.00
6504130 0.450 10.70
6504685 0.247 10.70
6505225 0.241 10.70
6505750 0.234 10.70
6506275 0.234 10.70
6506800 0.234 10.70
6507320 0.232 10.70
6507845 0.234 10.70
6508390 0.243 10.70
6508895 0.225 10.70
6509400 0.225 10.70
6509920 0.232 10.70
6510455 0.238 10.70
6510960 0.225 10.70
6511475 0.230 10.70
6512000 0.234 10.70
6512515 0.230 10.70
6513030 0.230 10.70
6513555 0.234 10.70
6514070 0.230 10.70
6514590 0.232 10.70
6515120 0.236 10.70
6515625 0.225 10.70


1st Hose Run: Total Gallons: 12,505


City Meter #:        Used Job Meter:
Used Chandler
Hydrant Meter:


City Meter Start: City Meter End: 0


TOTAL GALLONS USED: 12,505        


2nd Hose Run:


8:45 AM
8:50 AM
8:55 AM


8:15 AM
8:20 AM
8:25 AM
8:30 AM
8:35 AM
8:40 AM


7:45 AM
7:50 AM
7:55 AM
8:00 AM
8:05 AM
8:10 AM


7:15 AM
7:20 AM
7:25 AM
7:30 AM
7:35 AM
7:40 AM


Test Well DH


Time


7:00 AM
7:05 AM
7:10 AM


Percolation Test Results


The Gateway at Grand Terrace Lewis Management Corp.
Basin east of 21846 Van Buren Street 6/28/2021


Grand Terrace, CA 2106-314







�����������	
��� ����������������������������������


��������� ��!�"�!����!#���� ����$ ���$ �%�������#�!��&'('��)*	!��+*,'��)-��
!*�	+, ���) ����,�����)��#'���,������)� � ��	


./00�01234�567�892:;<�=7�8<>4?9@�A�B9C31?9@�@3;<D�E>3@F�G<>>3C<7�H32?I9>@?37�JK0L�B31?1:F<D�M6NOAPMQ7�B9@R?1:F<D�S55TNMA6PQ�U2<V31?9@D�PTWN=T�I1LLX���������Y�Z[������XX���������\�]�/̂_.G�̂ ÙH_̂_G0G_/.�à UbJU.Hc�UKG_d0GUK���e�������������������f��������g��&��h�''����g������i�f��#��������������j���������������� ����'������[������Z����k��'�l����'�m����'��\���������#'���n����������'�n�m����l���o�����]��$$���p������������'�p��"����h�-k�����k�����l�����f�j�m��q����n�������rs����r������'�t������������������'���������#������'�� �%��j�'���u��%#�������'�u�����%,%�����'�â�13v:23>ŵKSv34<F�x9?@1�x><C?x?131?9@�I><y:<@Cz�<41?;31<4�{?1|�PO}�C9@I?F<@C<�?@1<>V324�~?@�?@C|<4�5w:>31?9@ 0V<>3R<�><C:>><@C<�?@1<>V32�~z<3>4�5 A W 5O AW WO 5OO AOO WOO 5OOOWS;?@ ONOPA��!�
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ATTACHMENT C 


 


Property ownership/Management Responsibilities 
(to be Provided in Final Specific WQMP) 
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Soil Information 
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WQMP Agreement  
(to be Provided in Final Specific WQMP) 
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ATTACHMENT F 


 


Education Materials 
(to be Provided in Final Specific WQMP) 
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ATTACHMENT G 


 


Proprietary Maintenance Agreement 
(to be Provided in Final Specific WQMP) 
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ATTACHMENT H 


 


Operations & Maintenance (O&M) Manual 


Water Quality Management Plan  
(to be Provided in Final Specific WQMP) 


 










