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This Town of Apple Valley Water Quality Management Plan (WQMP) has been prepared for Wood 

Investments Companies by Tait & Associates. The WQMP is intended to comply with the requirements 

of the Town of Apple Valley and the Phase II Small MS4 General Permit for the Mojave River Watershed. 

The undersigned, while it owns the subject property, is responsible for the implementation of the 

provisions of this plan and will ensure that this plan is amended as appropriate to reflect up-to-date 

conditions on the site consistent with the Phase II Small MS4 Permit and the intent of the Town of Apple 

Valley’s compliance efforts. Once the undersigned transfers its interest in the property, its successors in 

interest and the Town of Apple Valley shall be notified of the transfer. The new owner will be informed 

of its responsibility under this WQMP. A copy of the approved WQMP shall be available on the subject 

site in perpetuity. 

“I certify under a penalty of law that the provisions (implementation, operation, maintenance, and 

funding) of the WQMP have been accepted and that the plan will be transferred to future successors.” 
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Section I – Introduction  
 

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

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

Control Board (LRWQCB) only. This document should not be confused with the WQMP template for the 

Santa Ana Phase I area of San Bernardino County. 

 

WQMP preparers must refer to the MS4 Permit for the Mojave Watershed WQMP template and Technical 

Guidance (TGD) document found at: http://cms.sbcounty.gov/dpw/Land/NPDES.aspx to find pertinent arid 

region and Mojave River Watershed specific references and requirements. 
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Section 1 Discretionary Permit(s) 

Form 1-1 Project Information 

Project Name    Apple Bear Retail Site 

Project Owner Contact Name: Matt Bush 

Mailing 

Address:   
2950 Airway Ave., Unit A-9 

E-mail 

Address:   
matt@woodinvco.com Telephone:   

657-247-2600 

ext. 306 

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

Number(s):   
      

Additional Information/ 

Comments: 
      

Description of Project: Development of a retail center with drive-thru restaurants, shops, Drive-thrus, driving lanes 

Provide summary of Conceptual 

WQMP conditions (if previously 

submitted and approved). Attach 

complete copy. 

N/A. No previous submission.  
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Section 2 Project Description 
2.1 Project Information 
This project proposes the construction of a mixed-use commercial development including retail shopping, 

drive-thru restaurants, dining, site drive aisles and parking infrastructure. Pollutants of concern are listed 

hereon based on the Technical Guidance Document (TGD) for Water Quality Management Plans (WQMP). 

This project intends to retain all stormwater on site by using underground proprietary infiltration facilities. 

This study examines the project as though it were one large shed, which is actually composed of 24 sub-

sheds that flow into the on-site stormwater drainage system prior to discharging into the underground 

stormwater facility. The longest path of overland flow was used to determine time of concentration for this 

site. All water stored by this facility will ultimately infiltrate through the soils into the groundwater.  

2.1.1 Project Sizing Categorization  

Form 2.1-1  Description of Proposed Project 

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

  #1 New development 

involving the creation of 5,000 

ft2 or more of impervious 

surface collectively over entire 

site 

 #2 Significant re-

development involving the 

addition or replacement of 

5,000 ft2 or more of impervious 

surface on an already 

developed site 

  #3 Road Project – any 

road, sidewalk, or bicycle 

lane project that creates 

greater than 5,000 square 

feet of contiguous 

impervious surface 

  #4 LUPs – linear 

underground/overhead 

projects that has a discrete 

location with 5,000 sq. ft. 

or more new constructed 

impervious surface 

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

and other LIP requirements.  See section 4. (Please go to Forms 4.1-3 and 4.3-2) 

2 
Project Area (ft2):   390,110 3 

Number of Dwelling Units: 0 4
 SIC Code:         

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

BMPs to address runoff at time of completion.   
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2.2 Property Ownership/Management 
The property owner shall provide maintenance for the stormwater drainage and water quality facilities. The 

Final WQMP shall provide detailed maintenance agreements and covenants.  

Form 2.2-1 Property Ownership/Management 

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

Property owner to determine long-term maintenance of WQMP stormwater facilities during the construction document 

development phase. 
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2.3 Potential Stormwater Pollutants 
Expected pollutants of concern were determined based on land uses and site activities, per Table 3-2 in the 

TGD for WQMP. 

Section 3 Site and Watershed Description 
Due to the density of this development and the proximity to public stormwater conveyance systems, the 

project intends to utilize underground stormwater infiltration devices to infiltrate stormwater runoff into 

the groundwater. Soils testing was performed and based on the infiltration rate of 1.42 in/hr.; therefore, 

Form 2.3-1 Pollutants of Concern 

Pollutant 

Please check:   

E=Expected, N=Not 

Expected 

Additional Information and Comments 

Pathogens (Bacterial / Virus) E  N        

Nutrients - Phosphorous E  N        

Nutrients - Nitrogen E  N        

Noxious Aquatic Plants E  N        

Sediment E  N        

Metals E  N        

Oil and Grease E  N        

Trash/Debris E  N        

Pesticides / Herbicides E  N        

Organic Compounds E  N        

Other:       E  N        

Other:       E  N        

Other:       E  N        
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retaining water on site is appropriate. See attached Preliminary SQMP Map. See Forms 3-1 through 3-3 for 

site location, hydrologic features and watershed information. 

Form 3-1  Site Location and Hydrologic Features 

Site coordinates take GPS 

measurement at  approximate 

center of site 

Latitude  34o 28’ 12” Longitude  117 o 15’ 17” 
Thomas Bros Map page  

      

1 
San Bernardino County climatic region:      Desert    

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

conceptual schematic describing DMAs and hydrologic feature connecting DMAs to the site outlet(s). An example is provided below that can be 

modified for proposed project or a drawing clearly showing DMA and flow routing may be attached
 

 

 

 

 

 

 

 

Conveyance All water flows view storm drain pipes from catch basins to the underground stormwater facility. 

DMA A to Outlet 1 n/a – All water is retained on site. 
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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) 390,110                   

2 
Existing site impervious area (ft2)

 390,110
 

     
 

     
 

     
 

3
 Antecedent moisture condition For desert 

areas, use 

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

0100412_map.pdf
 

AMC I - Dry
 

     
 

     
 

     
 

4
 Hydrologic soil group  Refer to  County 

Hydrology Manual Addendum for Arid Regions –

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

0100412_addendum.pdf 

C
 

     
 

     
 

     
 

5 Longest flowpath length (ft)
 580

 
     

 
     

 
     

 

6
 Longest flowpath slope (ft/ft)

 0.011
                   

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

of Hydrology Manual
 

Open Brush
              

8
 Pre-developed pervious area condition: 

Based on the extent of wet season vegetated cover 

good >75%; Fair 50-75%; Poor  <50% Attach photos 

of site to support rating 

Poor                   
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Form 3-3 Watershed Description for Drainage Area     

Receiving waters 

Refer to CWRCB site: 

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

programs/tmdl/integrated2010.shtml 

 

Mojave River (Mojave Forks Reservoir outlet to Upper Narrows) 

Applicable TMDLs 

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

ams/tmdl/integrated2010.shtml 

 

5A 

303(d) listed impairments  

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

ams/tmdl/integrated2010.shtml 

 

Fluoride 

Environmentally Sensitive Areas (ESA) 

Refer to Watershed Mapping Tool –  

http://sbcounty.permitrack.com/WAP 

N/A 

Hydromodification Assessment  

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

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

  No  
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Section 4 Best Management Practices (BMP) 

4.1 Source Control and Site Design BMPs 

4.1.1 Source Control BMPs 

Non-structural and structural source control BMPs are required to be incorporated into all new development and 

significant redevelopment projects. Form 4.1-1 and 4.1-2 are used to describe specific source control BMPs used in the 

WQMP or to explain why a certain BMP is not applicable. Table 7-3 of the TGD for WQMP provides a list of applicable 

source control BMP for projects with specific types of potential pollutant sources or activities. The source control BMP 

in this table must be implemented for projects with these specific types of potential pollutant sources or activities. 

The preparers of this WQMP have reviewed the source control BMP requirements for new development and significant 

redevelopment projects. The preparers have also reviewed the specific BMP required for project as specified in Forms 

4.1-1 and 4.1-2. All applicable non-structural and structural source control BMP shall be implemented in the project. 

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

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

Identifier Name 

Check One Describe BMP Implementation OR, 

if not applicable, state reason Included Not 

Applicable 

N1 
Education of Property Owners, Tenants 

and Occupants on Stormwater BMPs 
  

 

N2 Activity Restrictions 
   

N3 Landscape Management BMPs 
   

N4 BMP Maintenance 
   

N5 
Title 22 CCR Compliance  

(How development will comply) 

  Not applicable, per TGD for WQMP. 

N6 Local Water Quality Ordinances 
   

N7 Spill Contingency Plan 
   

N8 Underground Storage Tank Compliance 
   

N9 
Hazardous Materials Disclosure 

Compliance 
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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 
   

N11 Litter/Debris Control Program 
   

N12 Employee Training 
   

N13 Housekeeping of Loading Docks 
   

N14 Catch Basin Inspection Program 
   

N15 
Vacuum Sweeping of Private Streets and 

Parking Lots 

   

N16 
Other Non-structural Measures for Public 

Agency Projects 

  Not a public project. 

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) 

   

S2 

Design and construct outdoor material storage 

areas to reduce pollution introduction (CASQA 

New Development BMP Handbook SD-34) 

   

S3 

Design and construct trash and waste storage 

areas to reduce pollution introduction (CASQA 

New Development BMP Handbook SD-32) 

   

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) 

   

S5 

Finish grade of landscaped areas at a minimum of 

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

pavement 

   

S6 

Protect slopes and channels and provide energy 

dissipation (CASQA New Development BMP 

Handbook SD-10) 

   

S7 
Covered dock areas (CASQA New Development 

BMP Handbook SD-31) 

   

S8 

Covered maintenance bays with spill containment 

plans (CASQA New Development BMP Handbook 

SD-31) 

   

S9 
Vehicle wash areas with spill containment plans 

(CASQA New Development BMP Handbook SD-33) 

   

S10 
Covered outdoor processing areas (CASQA New 

Development BMP Handbook SD-36) 
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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) 

   

S12 
Fueling areas (CASQA New Development BMP 

Handbook SD-30) 

  No fueling facilities proposed as part of project. 

S13 
Hillside landscaping (CASQA New Development 

BMP Handbook SD-10) 

   

S14 Wash water control for food preparation areas 
   

S15 
Community car wash racks (CASQA New 

Development BMP Handbook SD-33) 
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4.1.2 Site Design BMPs 

The site is designed to have all stormwater enter the private stormwater drainage system via catch basins. Once 

stormwater enters the drainage system, the water will flow through CDS units to provide trash capture 

requirements prior to entering the underground stormwater infiltration facility. See attached WQMP Site Plan 

and CDS details for location and sizes of the stormwater devices. 

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

Form 4.1-3 Site Design Practices Checklist 

Site Design Practices 

If yes, explain how preventative site design practice is addressed in project site plan. If no, other LID BMPs must be selected to meet targets 

Minimize impervious areas: Yes     No  

Explanation: Utilize landscaping to create buffers between drive thrus and drive aisles. 

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

Explanation: Use of Underground infiltration to retain water onsite. 

Preserve existing drainage patterns and time of concentration: Yes  No  

Explanation: Current site is vacant, untreated and runs off site. Water will now be retained via underground storage system. 

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

instead of to storm drain: Yes  No  

Explanation:  

Use of Porous Pavement:  Yes  No  

Explanation: Water is to be retained on site using underground infiltration systems. 

Protect existing vegetation and sensitive areas: Yes  No  

Explanation: N/A 

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

Explanation:  

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

Explanation: Compaction to take place on the top of underground storage. 

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

Explanation:  

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

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

Explanation:  

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

Explanation:  

 
Typical landscaping recommendations are found in following local references:  

San Bernardino County Special Districts: 

Guide to High Desert Landscaping - 

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

Recommended High-Desert Plants - 

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

Mojave Water Agency: 

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

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

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

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

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

Alliance for Water Awareness and Conservation (AWAC) outdoor tips –   http://hdawac.org/save-outdoors.html 
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4.2 Treatment BMPs 
See forms below for sizing the treatment volume of the underground stormwater infiltration facility. 

Hydromodification sizing procedures are not utilized for this project. See attached hydrology report sizing the 

100-year storm event. This project shall utilize and underground infiltration system capable of retaining the 100-

year storm event, so analyzing a lesser event is unnecessary.  

4.2.1 Project Specific Hydrology Characterization 

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

on performance criteria specified in the Phase II Small MS4 Permit. These targets include runoff volume for 

water quality control (referred to as LID design capture volume), and runoff volume, time of concentration, and 

peak runoff for protection from hydromodification.  

Methods applied in the following forms include: 

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

1) For pre- and post-development hydrologic calculation, San Bernardino County requires the use of the 

Rational Method (San Bernardino County Hydrology Manual Section D). Forms 4.2-2 through Form 4.2-5 

calculate hydrologic variables including runoff volume, time of concentration, and peak runoff from the 

project site pre- and post-development using the Hydrology Manual Rational Method approach. For projects 

greater than 640 acres (1.0 mi2), the Rational Method and these forms should not be used. For such projects, 

the Unit Hydrograph Method (San Bernardino County Hydrology Manual Section E) shall be applied for 

hydrologic calculations for hydromodification performance criteria. 

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

(DA 1) 

1 Project area DA 1 

(ft2): 

390,110 

2 Imperviousness after applying preventative 

site design practices (Imp%): 85 

3 
Runoff Coefficient (Rc):  0.66 

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

5 
Compute P6, Mean 6-hr Precipitation (inches):  0.408 

P6 = Item 4 *C1, where C1 is a function of site climatic region specified in Form 3-1 Item 1 ( Desert = 1.2371)   

6 
Drawdown Rate  

Use 48 hours as the default condition. Selection and use of the 24 hour drawdown time condition is subject to approval 

by the local jurisdiction. The necessary BMP footprint is a function of drawdown time. While shorter drawdown times 

reduce the performance criteria for LID BMP design capture volume, the depth of water that can be stored is also 

reduced.  

24-hrs            

48-hrs  

7 
Compute design capture volume, DCV (ft3):  17,184  

DCV = 1/12 * [Item 1* Item 3 *Item 5 * C2], where C2 is a function of drawdown rate (24-hr  = 1.582; 48-hr = 1.963)  

Compute separate DCV for each outlet from the project site per schematic drawn in Form 3-1 Item 2 
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Form 4.2-2  Summary of Hydromodification Assessment (DA 1) 

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

If “Yes”, then complete Hydromodification assessment of site hydrology for 10yr storm event using Forms 4.2-3 

through 4.2-5 and insert results below (Forms 4.2-3 through 4.2-5 may be replaced by computer software analysis 

based on the San Bernardino County Hydrology Manual- Addendum 1) 

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

Condition Runoff Volume (ft3) 
Time of Concentration 

(min) 
Peak Runoff (cfs) 

Pre-developed 

1
 21,780 

Form 4.2-3 Item 12 

2
 10 

Form 4.2-4 Item 13 

3
 5.53 

Form 4.2-5 Item 10 

Post-developed 

4
 26,136 

Form 4.2-3 Item 13 

5
 10 

Form 4.2-4 Item 14 

6
 7.23 

Form 4.2-5 Item 14 

Difference 

7
  4356 

Item 4 – Item 1 

8
  0 

Item 2 – Item 5 

9
  1.70 

Item 6 – Item 3 

Difference  

(as % of pre-developed) 

10
 20% 

Item 7 / Item 1 

11
 0% 

Item 8 / Item 2 

12
 0.31% 

Item 9 / Item 3 
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Form 4.2-3  Hydromodification Assessment for Runoff Volume (DA 1) 
Weighted Curve Number 

Determination for: 

Pre-developed DA 

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

1a Land Cover type Open Brush        

2a Hydrologic Soil Group (HSG) C        

3a DMA Area, ft2 sum of areas of 

DMA should equal area of DA 

390,155        

4a Curve Number (CN) use Items 

1 and 2 to select the appropriate CN 

from Appendix C-2 of the TGD for 

WQMP 

74        

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 
Commercial        

2b Hydrologic Soil Group (HSG) C        

3b DMA Area, ft2 sum of areas of 

DMA should equal area of DA 

390,155        

4b Curve Number (CN) use Items 

5 and 6 to select the appropriate CN 

from Appendix C-2 of the TGD for 

WQMP 

94        

5 Pre-Developed area-weighted CN:  74 
7 Pre-developed soil storage capacity, S (in):  3.51 
   S = (1000 / Item 5) - 10 

9 Initial abstraction, Ia (in): .70 
   Ia = 0.2 * Item 7 

6 Post-Developed area-weighted CN:  94 
8 Post-developed soil storage capacity, S (in): 0.64 

   S = (1000 / Item 6) - 10 

10 Initial abstraction, Ia (in): .13 

   Ia = 0.2 * Item 8 

11 Precipitation for 10 yr, 24 hr storm (in):  2.1 
   Go to: http://hdsc.nws.noaa.gov/hdsc/pfds/sa/sca_pfds.html 

12 Pre-developed Volume (ft3):  12,924 
   Vpre =(1 / 12) * (Item sum of Item 3) * [(Item 11 – Item 9)^2 / ((Item 11 – Item 9 + Item 7) 

13 Post-developed Volume (ft3):  48,441 
   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 hydromodification requirement, (ft3):  35,516 

   Vhydro = (Item 13 * 0.95) – Item 12 
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4.3.1 Exceptions to Requirements for Bioretention Facilities 

Form 4.3-1 Infiltration BMP Feasibility (DA 1) 

Feasibility Criterion – Complete evaluation for each DA on the Project Site 

1 Would infiltration BMP pose significant risk for groundwater related concerns?                                                           Yes    No  

Refer to Section 5.3.2.1 of the TGD for WQMP  

If Yes, Provide basis: (attach) 

2 Would installation of infiltration BMP significantly increase the risk of geotechnical hazards?                                   Yes  No  

(Yes, if the answer to any of the following questions is yes, as established by a geotechnical expert):  

• The location is less than 50 feet away from slopes steeper than 15 percent 

• The location is less than ten  feet from building foundations or an alternative setback. 

• A study certified by a geotechnical professional or an available watershed study determines that stormwater infiltration 

would result in significantly increased risks of geotechnical hazards. 

If Yes, Provide basis: (attach) 

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

If Yes, Provide basis: (attach) 

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

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

If Yes, Provide basis: (attach) 

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

soil amendments)?                                                                                                                                                                            Yes  No  

If Yes, Provide basis: (attach) 

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

management strategies as defined in the WAP, or impair beneficial uses?                                                                           Yes  No  

See Section 3.5 of the TGD for WQMP and WAP 

If Yes, Provide basis: (attach) 

7 Any answer from Item 1 through Item 3 is “Yes”:                                                                                                                     Yes  No    

If yes, infiltration of any volume is not feasible onsite. Proceed to Form 4.3-4, Selection and Evaluation of Biotreatment BMP  BMP. 

If no, then proceed to Item 8 below. 

8 Any answer from Item 4 through Item 6 is “Yes”:                                                                                                                      Yes  No    

If yes, infiltration is permissible but is not required to be considered. Proceed to Form 4.3-2, Site Design BMP.  

If no, then proceed to Item 9, below. 

9 All answers to Item 1 through Item 6 are “No”:   

Infiltration of the full DCV is potentially feasible, LID infiltration BMP must be designed to infiltrate the full DCV to the MEP. 

Proceed to Form 4.3-2, Site Design BMPs. 

 

4.3.2 Site Design  BMP 

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

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

Therefore, all applicable Site Design shall be provided except where they are mutually exclusive with each 



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP) 

  

 

  4-12 

other, or with other BMPs. Mutual exclusivity does not apply to this site. See forms below for Site Design 

BMP data. 

 

Form 4.3-2  Site Design BMPs (DA 1) 

1 
Implementation of Impervious Area Dispersion BMP (i.e. 

routing runoff from impervious to pervious areas), excluding 

impervious areas planned for routing to on-lot infiltration 

BMP:  Yes    No    If yes, complete Items 2-5; If no, 

proceed to Item 6 

DMA A 

BMP Type  

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        

(Use additional forms 

for more BMPs) 

2 
Total impervious area draining to pervious area (ft2) 331,593             

3 
Ratio of pervious area receiving runoff to impervious area 0.15             

4 
Retention volume achieved from impervious area 

dispersion (ft3)   V = Item2 * Item 3 * (0.5/12), assuming retention 

of 0.5 inches of runoff 

2,072             

5 
Sum of retention volume achieved from impervious area dispersion (ft3):  1,885      Vretention =Sum of Item 4 for all BMPs 

6 
Implementation of Localized On-lot Infiltration BMPs (e.g. 

on-lot rain gardens):  Yes    No    If yes, complete Items 7-

13 for aggregate of all on-lot infiltration BMP in each DA; If no, 

proceed to Item 14 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        

(Use additional forms 

for more BMPs) 

7 
Ponding surface area (ft2)                   

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

9 
Surface area of amended soil/gravel (ft2)                   

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

11 
Average porosity of amended soil/gravel

                   

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

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

See Form 4.3-3 below to see the computations of the on-site retention of runoff from the proposed 

Underground infiltration BMP. 

.

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

13 Runoff volume retention from on-lot infiltration (ft3):             Vretention =Sum of Item 12 for all BMPs 

14 
Implementation of Street Trees:   Yes       No     

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

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        

(Use additional forms 

for more BMPs) 

15 
Number of Street Trees

                   

16 
Average canopy cover over impervious area (ft2) 

                  

17 
Runoff volume retention from street trees (ft3)  

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

0.05 inches
 

                  

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

 

19 
Total Retention Volume from Site Design BMPs:  2,072 CF  Sum of Items 5, 13 and  18  
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Form 4.3-3  Infiltration LID BMP - including underground BMPs (DA 1) 
1 

Remaining LID DCV not met by site design BMP (ft3):          Vunmet = Form 4.2-1 Item 7 - Form 4.3-2 Item19 

BMP Type  Use columns to the right to compute runoff volume retention 

from proposed infiltration BMP (select BMP from Table 5-4 in TGD for 

WQMP) -  Use additional forms for more BMPs 

DA      DMA     

BMP Type        

DA      DMA     

BMP Type       

DA      DMA     

BMP Type         

(Use additional forms 

for more BMPs) 

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

Appendix D of the TGD for WQMP for minimum requirements for 

assessment methods 

1.42             

3 
Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 2             

4 
Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3 0.71             

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

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

for WQMP for BMP design details 

                  

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

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

infiltration of full DCV or minimum space requirements from Table 5.7 of 

the TGD for WQMP 

             

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

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

                  

10 
Amended soil porosity                   

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

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

                  

12 
Gravel porosity                   

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

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

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

                  

15 
Underground Retention Volume (ft3)  Volume determined using 

manufacturer’s specifications and calculations 

96,270             

16 
Total Retention Volume from LID Infiltration BMPs: 96,270   (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 onsite with combination of hydrologic source control and LID retention/infiltration BMPs? Yes   No   

 If yes, demonstrate conformance using Form 4.3-10; If no, then reduce Item 3, Factor of Safety to 2.0 and increase Item 8, Infiltrating Surface Area, such that 

the portion of the site area used for retention and infiltration BMPs equals or exceeds the minimum effective area thresholds (Table 5-7 of the TGD for WQMP) 

for the applicable category of development and repeat all above calculations. 
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4.3.4 Biotreatment BMP 

Biotreatment BMPs are not utilized as part of this project. 

4.3.5 Conformance Summary 

See Form 4.3-8 to see the compliance with retention requirements. 

 

Form 4.3-8 Conformance Summary and Alternative  

Compliance Volume Estimate (DA 1) 

1 
Total LID DCV for the Project DA-1 (ft3): 17,184 Copy Item 7 in Form 4.2-1 

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

3 
On-site retention with LID infiltration BMP (ft3): 96,270 Copy Item 16 in Form 4.3-3 

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

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

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

• Full retention of LID DCV with site design  or infiltration BMP:   Yes   No   

If yes, sum of Items 2, 3, and 4 is greater than Item 1 

• Combination of on-site retention BMPs for a portion of the LID DCV and volume-based biotreatment BMP that 

address all pollutants of concern for the remaining LID DCV:  Yes  No  

If yes, a) sum of Items 2, 3, 4, and 5 is greater than Item 1, and Items 2, 3 and 4 are maximized; or b) Item 6 is greater than Form 

4.3--5 Item 6 and Items 2, 3 and 4 are maximized 

 On-site retention and infiltration is determined to be infeasible; therefore biotreatment BMP provides biotreatment 

for all pollutants of concern for full LID DCV:  Yes   No   

If yes, Form 4.3-1 Items 7 and 8 were both checked yes 

7 
If the LID DCV is not achieved by any of these means, then the project may be allowed to develop an alternative 

compliance plan. Check box that describes the scenario which caused the need for alternative compliance: 

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

 

Checked yes if Form 4.3-4 Item 7is checked yes, Form 4.3-4 Item 6 is zero, and sum of Items 2, 3, 4, and 5 is less than Item 1. If so, 

apply water quality credits and calculate volume for alternative compliance,  Valt = (Item 1 – Item 2 – Item 3 – Item 4 – Item 5) * (100 - 

Form 2.4-1 Item 2)% 

 

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

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

effectiveness are demonstrated: 

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

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

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

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

Hydromodification was not considered for this project, since the underground infiltration system is sized to 

retain the 100-year event. 
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Section 5 Inspection and Maintenance Responsibility  
for Post Construction BMP 

 

Form 5-1 BMP Inspection and Maintenance 

(use additional forms as necessary) 

BMP Reponsible Party(s) 
Inspection/ Maintenance 

Activities Required 

Minimum Frequency 

of Activities 

Underground 

Infiltration 

Facility 

Owner To be determined with final WQMP.       

CDS Owner To be determined with final WQMP.       

                        

                        

                        

                        

    

 



 

 

Section 6 WQMP Attachments 
 

6.1. Site Plan and Drainage Plan  
Include a site plan and drainage plan sheet set containing the following minimum information: 

6.2 Electronic Data Submittal 
Minimum requirements include submittal of PDF exhibits in addition to hard copies. Format must not require 

specialized software to open. If the local jurisdiction requires specialized electronic document formats (as described in 

their local Local Implementation Plan), this section will describe the contents (e.g., layering, nomenclature, geo-

referencing, etc.) of these documents so that they may be interpreted efficiently and accurately. 

6.3 Post Construction  
Attach all O&M Plans and Maintenance Covenant for BMP to the WQMP. See following page for Maintenance 

Covenant Template 

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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  Problem Descriptions: 

   SP8979 – Apple Valley   

   EXISTING CONDITION - 2 YEAR ON-SITE HYDROGRAPH  

---------------------------------------------------------------------------- 

 

 

     RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90 

     TOTAL CATCHMENT AREA(ACRES) =    8.96 

     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.248 

     LOW LOSS FRACTION = 0.450 

     TIME OF CONCENTRATION(MIN.) = 10.00 

     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 

     USER SPECIFIED RAINFALL VALUES ARE USED 

     RETURN FREQUENCY(YEARS) =   2 

        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.11 

       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.27 

        1-HOUR   POINT RAINFALL VALUE(INCHES) =  0.33 

        3-HOUR   POINT RAINFALL VALUE(INCHES) =  0.54 

        6-HOUR   POINT RAINFALL VALUE(INCHES) =  0.74 

       24-HOUR   POINT RAINFALL VALUE(INCHES) =  1.30 

 

 ---------------------------------------------------------------------------- 

 

     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     0.50 

     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     0.48 

 

 **************************************************************************** 

   TIME     VOLUME       Q    0.        2.5       5.0       7.5      10.0 

  (HOURS)    (AF)      (CFS) 

 ---------------------------------------------------------------------------- 

   0.17      0.0007      0.10  Q         .         .         .         . 

   0.33      0.0020      0.10  Q         .         .         .         . 

   0.50      0.0034      0.10  Q         .         .         .         . 

   0.67      0.0048      0.10  Q         .         .         .         . 

   0.83      0.0061      0.10  Q         .         .         .         . 

   1.00      0.0075      0.10  Q         .         .         .         . 

   1.17      0.0089      0.10  Q         .         .         .         . 

   1.33      0.0103      0.10  Q         .         .         .         . 

   1.50      0.0117      0.10  Q         .         .         .         . 

   1.67      0.0131      0.10  Q         .         .         .         . 

   1.83      0.0146      0.10  Q         .         .         .         . 

   2.00      0.0160      0.10  Q         .         .         .         . 

   2.17      0.0175      0.11  Q         .         .         .         . 

   2.33      0.0189      0.11  Q         .         .         .         . 

   2.50      0.0204      0.11  Q         .         .         .         . 

   2.67      0.0219      0.11  Q         .         .         .         . 

   2.83      0.0234      0.11  Q         .         .         .         . 

   3.00      0.0249      0.11  Q         .         .         .         . 

   3.17      0.0264      0.11  Q         .         .         .         . 

   3.33      0.0279      0.11  Q         .         .         .         . 

   3.50      0.0295      0.11  Q         .         .         .         . 

   3.67      0.0310      0.11  Q         .         .         .         . 

   3.83      0.0326      0.11  Q         .         .         .         . 

   4.00      0.0342      0.11  Q         .         .         .         . 

   4.17      0.0358      0.12  Q         .         .         .         . 

   4.33      0.0374      0.12  Q         .         .         .         . 

   4.50      0.0390      0.12  Q         .         .         .         . 

   4.67      0.0406      0.12  Q         .         .         .         . 

   4.83      0.0423      0.12  Q         .         .         .         . 

   5.00      0.0439      0.12  Q         .         .         .         . 

   5.17      0.0456      0.12  Q         .         .         .         . 

   5.33      0.0473      0.12  Q         .         .         .         . 

   5.50      0.0490      0.12  Q         .         .         .         . 

   5.67      0.0507      0.13  Q         .         .         .         . 

   5.83      0.0525      0.13  Q         .         .         .         . 

   6.00      0.0542      0.13  Q         .         .         .         . 

   6.17      0.0560      0.13  Q         .         .         .         . 

   6.33      0.0578      0.13  Q         .         .         .         . 

   6.50      0.0596      0.13  Q         .         .         .         . 

   6.67      0.0614      0.13  Q         .         .         .         . 

   6.83      0.0633      0.13  Q         .         .         .         . 

   7.00      0.0651      0.14  Q         .         .         .         . 

   7.17      0.0670      0.14  Q         .         .         .         . 

   7.33      0.0689      0.14  Q         .         .         .         . 

   7.50      0.0708      0.14  Q         .         .         .         . 

   7.67      0.0728      0.14  Q         .         .         .         . 

   7.83      0.0748      0.14  Q         .         .         .         . 

   8.00      0.0768      0.15  Q         .         .         .         . 

   8.17      0.0788      0.15  Q         .         .         .         . 

   8.33      0.0808      0.15  Q         .         .         .         . 

   8.50      0.0829      0.15  Q         .         .         .         . 

   8.67      0.0850      0.15  Q         .         .         .         . 

   8.83      0.0871      0.16  Q         .         .         .         . 

   9.00      0.0893      0.16  Q         .         .         .         . 

   9.17      0.0915      0.16  Q         .         .         .         . 

   9.33      0.0937      0.16  Q         .         .         .         . 

   9.50      0.0959      0.17  Q         .         .         .         . 



   9.67      0.0982      0.17  Q         .         .         .         . 

   9.83      0.1006      0.17  Q         .         .         .         . 

  10.00      0.1029      0.17  Q         .         .         .         . 

  10.17      0.1053      0.18  Q         .         .         .         . 

  10.33      0.1077      0.18  Q         .         .         .         . 

  10.50      0.1102      0.18  Q         .         .         .         . 

  10.67      0.1127      0.18  Q         .         .         .         . 

  10.83      0.1153      0.19  Q         .         .         .         . 

  11.00      0.1179      0.19  Q         .         .         .         . 

  11.17      0.1206      0.20  Q         .         .         .         . 

  11.33      0.1233      0.20  Q         .         .         .         . 

  11.50      0.1261      0.20  Q         .         .         .         . 

  11.67      0.1289      0.21  Q         .         .         .         . 

  11.83      0.1318      0.21  Q         .         .         .         . 

  12.00      0.1348      0.22  Q         .         .         .         . 

  12.17      0.1380      0.25  .Q        .         .         .         . 

  12.33      0.1415      0.25  .Q        .         .         .         . 

  12.50      0.1450      0.26  .Q        .         .         .         . 

  12.67      0.1487      0.27  .Q        .         .         .         . 

  12.83      0.1524      0.28  .Q        .         .         .         . 

  13.00      0.1563      0.28  .Q        .         .         .         . 

  13.17      0.1603      0.29  .Q        .         .         .         . 

  13.33      0.1644      0.30  .Q        .         .         .         . 

  13.50      0.1686      0.31  .Q        .         .         .         . 

  13.67      0.1730      0.32  .Q        .         .         .         . 

  13.83      0.1775      0.34  .Q        .         .         .         . 

  14.00      0.1822      0.35  .Q        .         .         .         . 

  14.17      0.1871      0.36  .Q        .         .         .         . 

  14.33      0.1922      0.38  .Q        .         .         .         . 

  14.50      0.1976      0.40  .Q        .         .         .         . 

  14.67      0.2032      0.42  .Q        .         .         .         . 

  14.83      0.2093      0.46  .Q        .         .         .         . 

  15.00      0.2158      0.48  .Q        .         .         .         . 

  15.17      0.2228      0.54  . Q       .         .         .         . 

  15.33      0.2305      0.58  . Q       .         .         .         . 

  15.50      0.2376      0.45  .Q        .         .         .         . 

  15.67      0.2443      0.52  . Q       .         .         .         . 

  15.83      0.2570      1.32  .    Q    .         .         .         . 

  16.00      0.2780      1.72  .     Q   .         .         .         . 

  16.17      0.3279      5.53  .         .         . Q       .         . 

  16.33      0.3703      0.62  . Q       .         .         .         . 

  16.50      0.3790      0.63  . Q       .         .         .         . 

  16.67      0.3868      0.51  . Q       .         .         .         . 

  16.83      0.3933      0.44  .Q        .         .         .         . 

  17.00      0.3990      0.39  .Q        .         .         .         . 

  17.17      0.4042      0.36  .Q        .         .         .         . 

  17.33      0.4089      0.33  .Q        .         .         .         . 

  17.50      0.4133      0.31  .Q        .         .         .         . 

  17.67      0.4174      0.29  .Q        .         .         .         . 

  17.83      0.4212      0.27  .Q        .         .         .         . 

  18.00      0.4249      0.26  .Q        .         .         .         . 

  18.17      0.4282      0.22  Q         .         .         .         . 

  18.33      0.4311      0.21  Q         .         .         .         . 

  18.50      0.4340      0.20  Q         .         .         .         . 

  18.67      0.4367      0.19  Q         .         .         .         . 

  18.83      0.4393      0.19  Q         .         .         .         . 

  19.00      0.4418      0.18  Q         .         .         .         . 

  19.17      0.4443      0.17  Q         .         .         .         . 

  19.33      0.4466      0.17  Q         .         .         .         . 

  19.50      0.4489      0.16  Q         .         .         .         . 

  19.67      0.4511      0.16  Q         .         .         .         . 

  19.83      0.4533      0.15  Q         .         .         .         . 

  20.00      0.4554      0.15  Q         .         .         .         . 

  20.17      0.4574      0.15  Q         .         .         .         . 

  20.33      0.4594      0.14  Q         .         .         .         . 

  20.50      0.4614      0.14  Q         .         .         .         . 

  20.67      0.4633      0.14  Q         .         .         .         . 

  20.83      0.4652      0.13  Q         .         .         .         . 

  21.00      0.4670      0.13  Q         .         .         .         . 

  21.17      0.4688      0.13  Q         .         .         .         . 

  21.33      0.4705      0.13  Q         .         .         .         . 

  21.50      0.4723      0.12  Q         .         .         .         . 

  21.67      0.4739      0.12  Q         .         .         .         . 

  21.83      0.4756      0.12  Q         .         .         .         . 

  22.00      0.4772      0.12  Q         .         .         .         . 

  22.17      0.4788      0.12  Q         .         .         .         . 

  22.33      0.4804      0.11  Q         .         .         .         . 

  22.50      0.4820      0.11  Q         .         .         .         . 

  22.67      0.4835      0.11  Q         .         .         .         . 

  22.83      0.4850      0.11  Q         .         .         .         . 

  23.00      0.4865      0.11  Q         .         .         .         . 

  23.17      0.4880      0.11  Q         .         .         .         . 

  23.33      0.4894      0.10  Q         .         .         .         . 

  23.50      0.4908      0.10  Q         .         .         .         . 

  23.67      0.4922      0.10  Q         .         .         .         . 

  23.83      0.4936      0.10  Q         .         .         .         . 

  24.00      0.4950      0.10  Q         .         .         .         . 

  24.17      0.4957      0.00  Q         .         .         .         . 

 ---------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

    TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE: 

    (Note: 100% of Peak Flow Rate estimate assumed to have 

    an instantaneous time duration) 

 

    Percentile of Estimated                 Duration 

        Peak Flow Rate                      (minutes) 

    =======================                 ========= 

               0%                            1440.0 

              10%                              60.0 

              20%                              30.0 

              30%                              20.0 

              40%                              10.0 

              50%                              10.0 

              60%                              10.0 



              70%                              10.0 

              80%                              10.0 

              90%                              10.0 
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  Problem Descriptions: 

   SP8979 – Apple Valley    

   PROPOSED CONDITION - 2 YEAR ON-SITE HYDROGRAPH 

---------------------------------------------------------------------------- 

 

 

     RATIONAL METHOD CALIBRATION COEFFICIENT = 0.90 

     TOTAL CATCHMENT AREA(ACRES) =    8.96 

     SOIL-LOSS RATE, Fm,(INCH/HR) =  0.038 

     LOW LOSS FRACTION = 0.380 

     TIME OF CONCENTRATION(MIN.) = 10.00 

     SMALL AREA PEAK Q COMPUTED USING PEAK FLOW RATE FORMULA 

     USER SPECIFIED RAINFALL VALUES ARE USED 

     RETURN FREQUENCY(YEARS) =   2 

        5-MINUTE POINT RAINFALL VALUE(INCHES) =  0.11 

       30-MINUTE POINT RAINFALL VALUE(INCHES) =  0.27 

        1-HOUR   POINT RAINFALL VALUE(INCHES) =  0.33 

        3-HOUR   POINT RAINFALL VALUE(INCHES) =  0.54 

        6-HOUR   POINT RAINFALL VALUE(INCHES) =  0.74 

       24-HOUR   POINT RAINFALL VALUE(INCHES) =  1.30 

 

 ---------------------------------------------------------------------------- 

 

     TOTAL CATCHMENT   RUNOFF  VOLUME(ACRE-FEET) =     0.60 

     TOTAL CATCHMENT SOIL-LOSS VOLUME(ACRE-FEET) =     0.37 

 

 **************************************************************************** 

   TIME     VOLUME       Q    0.        2.5       5.0       7.5      10.0 

  (HOURS)    (AF)      (CFS) 

 ---------------------------------------------------------------------------- 

   0.17      0.0008      0.11  Q         .         .         .         . 

   0.33      0.0023      0.11  Q         .         .         .         . 

   0.50      0.0038      0.11  Q         .         .         .         . 

   0.67      0.0054      0.11  Q         .         .         .         . 

   0.83      0.0069      0.11  Q         .         .         .         . 

   1.00      0.0085      0.11  Q         .         .         .         . 

   1.17      0.0100      0.11  Q         .         .         .         . 

   1.33      0.0116      0.12  Q         .         .         .         . 

   1.50      0.0132      0.12  Q         .         .         .         . 

   1.67      0.0148      0.12  Q         .         .         .         . 

   1.83      0.0164      0.12  Q         .         .         .         . 

   2.00      0.0181      0.12  Q         .         .         .         . 

   2.17      0.0197      0.12  Q         .         .         .         . 

   2.33      0.0213      0.12  Q         .         .         .         . 

   2.50      0.0230      0.12  Q         .         .         .         . 

   2.67      0.0247      0.12  Q         .         .         .         . 

   2.83      0.0264      0.12  Q         .         .         .         . 

   3.00      0.0281      0.12  Q         .         .         .         . 

   3.17      0.0298      0.12  Q         .         .         .         . 

   3.33      0.0315      0.13  Q         .         .         .         . 

   3.50      0.0332      0.13  Q         .         .         .         . 

   3.67      0.0350      0.13  Q         .         .         .         . 

   3.83      0.0368      0.13  Q         .         .         .         . 

   4.00      0.0385      0.13  Q         .         .         .         . 

   4.17      0.0403      0.13  Q         .         .         .         . 

   4.33      0.0421      0.13  Q         .         .         .         . 

   4.50      0.0440      0.13  Q         .         .         .         . 

   4.67      0.0458      0.13  Q         .         .         .         . 

   4.83      0.0477      0.14  Q         .         .         .         . 

   5.00      0.0495      0.14  Q         .         .         .         . 

   5.17      0.0514      0.14  Q         .         .         .         . 

   5.33      0.0533      0.14  Q         .         .         .         . 

   5.50      0.0552      0.14  Q         .         .         .         . 

   5.67      0.0572      0.14  Q         .         .         .         . 

   5.83      0.0591      0.14  Q         .         .         .         . 

   6.00      0.0611      0.14  Q         .         .         .         . 

   6.17      0.0631      0.15  Q         .         .         .         . 

   6.33      0.0651      0.15  Q         .         .         .         . 

   6.50      0.0672      0.15  Q         .         .         .         . 

   6.67      0.0692      0.15  Q         .         .         .         . 

   6.83      0.0713      0.15  Q         .         .         .         . 

   7.00      0.0734      0.15  Q         .         .         .         . 

   7.17      0.0755      0.16  Q         .         .         .         . 

   7.33      0.0777      0.16  Q         .         .         .         . 

   7.50      0.0799      0.16  Q         .         .         .         . 

   7.67      0.0821      0.16  Q         .         .         .         . 

   7.83      0.0843      0.16  Q         .         .         .         . 

   8.00      0.0865      0.16  Q         .         .         .         . 

   8.17      0.0888      0.17  Q         .         .         .         . 

   8.33      0.0911      0.17  Q         .         .         .         . 

   8.50      0.0935      0.17  Q         .         .         .         . 

   8.67      0.0958      0.17  Q         .         .         .         . 

   8.83      0.0982      0.18  Q         .         .         .         . 

   9.00      0.1007      0.18  Q         .         .         .         . 

   9.17      0.1031      0.18  Q         .         .         .         . 

   9.33      0.1056      0.18  Q         .         .         .         . 

   9.50      0.1082      0.19  Q         .         .         .         . 



   9.67      0.1107      0.19  Q         .         .         .         . 

   9.83      0.1133      0.19  Q         .         .         .         . 

  10.00      0.1160      0.19  Q         .         .         .         . 

  10.17      0.1187      0.20  Q         .         .         .         . 

  10.33      0.1214      0.20  Q         .         .         .         . 

  10.50      0.1242      0.21  Q         .         .         .         . 

  10.67      0.1271      0.21  Q         .         .         .         . 

  10.83      0.1300      0.21  Q         .         .         .         . 

  11.00      0.1329      0.22  Q         .         .         .         . 

  11.17      0.1359      0.22  Q         .         .         .         . 

  11.33      0.1390      0.22  Q         .         .         .         . 

  11.50      0.1421      0.23  Q         .         .         .         . 

  11.67      0.1453      0.23  Q         .         .         .         . 

  11.83      0.1486      0.24  Q         .         .         .         . 

  12.00      0.1519      0.24  Q         .         .         .         . 

  12.17      0.1556      0.28  .Q        .         .         .         . 

  12.33      0.1595      0.29  .Q        .         .         .         . 

  12.50      0.1635      0.30  .Q        .         .         .         . 

  12.67      0.1676      0.30  .Q        .         .         .         . 

  12.83      0.1718      0.31  .Q        .         .         .         . 

  13.00      0.1762      0.32  .Q        .         .         .         . 

  13.17      0.1807      0.33  .Q        .         .         .         . 

  13.33      0.1853      0.34  .Q        .         .         .         . 

  13.50      0.1900      0.35  .Q        .         .         .         . 

  13.67      0.1950      0.36  .Q        .         .         .         . 

  13.83      0.2001      0.38  .Q        .         .         .         . 

  14.00      0.2054      0.39  .Q        .         .         .         . 

  14.17      0.2109      0.41  .Q        .         .         .         . 

  14.33      0.2167      0.42  .Q        .         .         .         . 

  14.50      0.2227      0.45  .Q        .         .         .         . 

  14.67      0.2291      0.47  .Q        .         .         .         . 

  14.83      0.2360      0.53  . Q       .         .         .         . 

  15.00      0.2435      0.57  . Q       .         .         .         . 

  15.17      0.2521      0.68  . Q       .         .         .         . 

  15.33      0.2620      0.75  . Q       .         .         .         . 

  15.50      0.2707      0.51  . Q       .         .         .         . 

  15.67      0.2786      0.64  . Q       .         .         .         . 

  15.83      0.2975      2.10  .       Q .         .         .         . 

  16.00      0.3313      2.82  .         .Q        .         .         . 

  16.17      0.4006      7.23  .         .         .       Q .         . 

  16.33      0.4560      0.83  .  Q      .         .         .         . 

  16.50      0.4675      0.84  .  Q      .         .         .         . 

  16.67      0.4775      0.62  . Q       .         .         .         . 

  16.83      0.4852      0.49  .Q        .         .         .         . 

  17.00      0.4916      0.44  .Q        .         .         .         . 

  17.17      0.4974      0.40  .Q        .         .         .         . 

  17.33      0.5027      0.37  .Q        .         .         .         . 

  17.50      0.5077      0.35  .Q        .         .         .         . 

  17.67      0.5123      0.32  .Q        .         .         .         . 

  17.83      0.5166      0.31  .Q        .         .         .         . 

  18.00      0.5207      0.29  .Q        .         .         .         . 

  18.17      0.5245      0.25  Q         .         .         .         . 

  18.33      0.5278      0.24  Q         .         .         .         . 

  18.50      0.5310      0.23  Q         .         .         .         . 

  18.67      0.5341      0.22  Q         .         .         .         . 

  18.83      0.5370      0.21  Q         .         .         .         . 

  19.00      0.5399      0.20  Q         .         .         .         . 

  19.17      0.5426      0.20  Q         .         .         .         . 

  19.33      0.5453      0.19  Q         .         .         .         . 

  19.50      0.5478      0.18  Q         .         .         .         . 

  19.67      0.5503      0.18  Q         .         .         .         . 

  19.83      0.5528      0.17  Q         .         .         .         . 

  20.00      0.5551      0.17  Q         .         .         .         . 

  20.17      0.5575      0.17  Q         .         .         .         . 

  20.33      0.5597      0.16  Q         .         .         .         . 

  20.50      0.5619      0.16  Q         .         .         .         . 

  20.67      0.5641      0.15  Q         .         .         .         . 

  20.83      0.5662      0.15  Q         .         .         .         . 

  21.00      0.5682      0.15  Q         .         .         .         . 

  21.17      0.5702      0.15  Q         .         .         .         . 

  21.33      0.5722      0.14  Q         .         .         .         . 

  21.50      0.5742      0.14  Q         .         .         .         . 

  21.67      0.5761      0.14  Q         .         .         .         . 

  21.83      0.5779      0.13  Q         .         .         .         . 

  22.00      0.5798      0.13  Q         .         .         .         . 

  22.17      0.5816      0.13  Q         .         .         .         . 

  22.33      0.5834      0.13  Q         .         .         .         . 

  22.50      0.5851      0.13  Q         .         .         .         . 

  22.67      0.5868      0.12  Q         .         .         .         . 

  22.83      0.5885      0.12  Q         .         .         .         . 

  23.00      0.5902      0.12  Q         .         .         .         . 

  23.17      0.5919      0.12  Q         .         .         .         . 

  23.33      0.5935      0.12  Q         .         .         .         . 

  23.50      0.5951      0.12  Q         .         .         .         . 

  23.67      0.5967      0.11  Q         .         .         .         . 

  23.83      0.5982      0.11  Q         .         .         .         . 

  24.00      0.5998      0.11  Q         .         .         .         . 

  24.17      0.6005      0.00  Q         .         .         .         . 

 ---------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

    TIME DURATION(minutes) OF PERCENTILES OF ESTIMATED PEAK FLOW RATE: 

    (Note: 100% of Peak Flow Rate estimate assumed to have 

    an instantaneous time duration) 

 

    Percentile of Estimated                 Duration 

        Peak Flow Rate                      (minutes) 

    =======================                 ========= 
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              20%                              30.0 

              30%                              20.0 

              40%                              10.0 

              50%                              10.0 

              60%                              10.0 



              70%                              10.0 

              80%                              10.0 

              90%                              10.0 
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