
 

Apple Valley 84 

Preliminary Water Quality Management Plan  
For: 

Town of Apple Valley 
APN: 0472-211-01, -02, -03, -09, -10, -11, -17, -18, -19, -20, -21. 0469-162-24, -27. 0472-301-01 

 

Prepared for: 

Covington Development Partners, LLC 

3 Corporate Plaza, Suite 230 

Newport Beach, Ca 92660 

949-514-0274 

 

Prepared by: 

Huitt-Zollars, Inc 

3990 Concours, Suite 330 

Ontario, CA 91764 

909-941-7799 

 

Submittal Date:  07-02-2025 

Revision No. and  Date:  Insert No and Current Revision Date 

Revision No. and  Date:  Insert No and Current Revision Date 

Final Approval Date:_____________________ 

 



Town of Apple Valley Water Quality Management Plan (WQMP) 

  

 

 Owner’s Certification  

Project Owner’s Certification 

 

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

Development Partners, LLC by Huitt-Zollars, Inc. 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.” 

 

Project Data 

Permit/Application 

Number(s): 
TBD Grading Permit Number(s): TBD 

Tract/Parcel Map 

Number(s): 
TBD Building Permit Number(s): TBD 

CUP, SUP, and/or APN (Specify Lot Numbers if Portions of Tract): 

0472-211-01, -02, -03, -09, -10, -11, -

17, -18, -19, -20, -21. 0469-162-24, -

27. 0472-301-01 

Owner’s Signature 

Owner Name: Brandon Gallup 

Title Partner 

Company Covington Development Partners, LLC 

Address 3 Corporate Development Plaza, Suite 230, Newport Beach, Ca 92660 

Email bgallup@covingtongroupinc.com 

Telephone # 760-672-3040 

Signature  Date       
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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 Valley 84 

Project Owner Contact Name: Brandon Gallup 

Mailing 

Address:   

3 Corporate Development Plaza, Suite 

230, Newport Beach, Ca 92660 

E-mail 

Address:   

bgallup@covingtongroupin

c.com 
Telephone:     760-672-3040 

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

Number(s):   

0472-211-01, -02, -03, -09, -

10, -11, -17, -18, -19, -20, -21. 

0469-162-24, -27. 0472-301-

01 

Additional Information/ 

Comments: 
N/A 

Description of Project: 

 

The proposed project involves the development of a new industrial warehouse facility with 

associated truck parking, located north of Stoddard Wells Road between Wrangler Road and 

Grasshopper Road in Apple Valley, California.  

 

The development encompasses approximately 97 acres of currently vacant land and will 

include approximately 1,365,000 square feet of building space.  The site is characterized by a 

natural slope from north to south and is currently covered with sparse, poor-quality grass.  

The proposed development will transform the site into a modern logistics and industrial hub, 

while incorporating sustainable stormwater management practices to minimize 

environmental impact. 

 

Provide summary of Conceptual 

WQMP conditions (if previously 

submitted and approved). Attach 

complete copy. 

 

The proposed development is designed to closely replicate the existing drainage patterns to 

minimize downstream impacts. Post-development surface runoff will be captured by 

strategically placed catch basins and conveyed to an on-site underground infiltration system 

located on the southwest side of the project site.  This infiltration system is designed not 

only to accommodate the required design capture volume (DCV) but also to detain runoff 

from a 100-year storm event, providing effective flood control.  Prior to entering the 

infiltration system, stormwater will pass through hydrodynamic separator units (e.g., 

Contech CDS or approved equivalent) for pre-treatment, ensuring removal of debris and 

pollutants. 

 

Once the system reaches its maximum storage capacity, excess runoff will overflow through 

two proposed 36-inch on-site storm drains and discharge into a new 60-inch public storm 

drain along Wrangler Road.  From there, the overflow will be conveyed downstream to the 

bell Mountain Wash, Mojave River, then to Silver Lake, and ultimately to Soda Lake.  For 

detailed calculations and design parameters, please refer to the accompanying Hydrology 

Study. 
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Section 2 Project Description 
2.1 Project Information 
This section of the WQMP should provide the information listed below. The information provided for 

Conceptual/ Preliminary WQMP should give sufficient detail to identify the major proposed site design and 

LID BMPs and other anticipated water quality features that impact site planning. Final Project WQMP must 

specifically identify all BMP incorporated into the final site design and provide other detailed information as 

described herein.   

The purpose of this information is to help determine the applicable development category, pollutants of 

concern, watershed description, and long-term maintenance responsibilities for the project, and any 

applicable water quality credits. This information will be used in conjunction with the information in Section 

3, Site Description, to establish the performance criteria and to select the LID BMP or other BMP for the project 

or other alternative programs that the project will participate in, which are described in Section 4.  

2.1.1 Project Sizing Categorization  
If the Project is greater than 5,000 square feet, and not on the excluded list as found on Section 1.4 of the 

TGD, the Project is a Regulated Development Project.   

If the Project is creating and/or replacing greater than 2,500 square feet but less than 5,000 square feet of 

impervious surface area, then it is considered a Site Design Only project.  This criterion is applicable to all 

development types including detached single-family homes that create and/or replace greater than 2,500 

square feet of impervious area and are not part of a larger plan of development.   

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):   

4,219,797 

DA 1: 3,751,554 
3 

Number of Dwelling Units: N/A 4
 SIC Code:   1541 

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 
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 property is being developed by Covington Development Partners, LLC.  Covinton Development Partners, LLC,  will be the entity 

responsible for long term maintenance of WQMP Storm Water Facilities throughout the site.  

 

Name: Covington Development Partner 

Address: 3 Corporate Plaza, Suite 230, Newport Beach, CA 92660 

Contact Person: Brandon Gallup/ Partner 

Phone: 760-672-3040 

 

The maintenance of the proposed development is the responsibility of the owner until the property is sold to a new  

owner and then they assume responsibility of the BMP maintenance and management. There is no homeowners or  

property owner’s association set up for this proposed development. All of the BMPs are the responsibility of the  

owner to maintain. BMPs include, but are not limited to BMP maintenance; e.g inspection, storm drain stenciling,  

efficient irrigation and landscape maintenance, and sub-surface infiltration system.  
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2.3 Potential Stormwater Pollutants 
Best Management Practices (BMP) measures for pollutant generating activities and sources shall be designed 

consistent with recommendations from the CASQA Stormwater BMP Handbook for New Development and 

Redevelopment (or an equivalent manual).  Pollutant generating activities must be considered when 

determining the overall pollutants of concern for the Project as presented in Form 2.3-1.   

Determine and describe expected stormwater pollutants of concern based on land uses and site activities 

(refer to Table 3-2 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  
Pathogens are typically caused by the transport of animal or human 

fecal wastes from the watershed. 

Nutrients - Phosphorous E  N  
Primary sources of nutrients in urban runoff are fertilizers and eroded 

soils. 

Nutrients - Nitrogen E  N  
Primary sources of nutrients in urban runoff are fertilizers and eroded 

soils. 

Noxious Aquatic Plants E  N  

Noxious aquatic plants are typically from animals or vehicle transport 

that grow aggressively, multiply quickly without natural controls 

(native herbivores, soil chemistry, etc.), and adversely affect native 

habitats. 

Sediment E  N  Sediments are solid materials that are eroded from the land surface. 

Metals E  N  

The primary source of metal pollution in stormwater is typically 

commercially available metals and metal products, as well as emissions 

from brake pad and tire tread wear associated with driving. 

Oil and Grease E  N  

Primary sources of oil and grease are petroleum hydrocarbon products, 

motor products from leaking vehicles, esters, oils, fats, waxes, and high 

molecular-weight fatty acids. 

Trash/Debris E  N  

Trash (such as paper, plastic, polystyrene packing foam, and aluminum 

materials) and biodegradable organic matter (such as leaves, grass 

cuttings, and food waste) are general waste from human or animals. 

Pesticides / Herbicides E  N  
Pesticides and herbicides can be washed off urban landscapes during 

storm events. 

Organic Compounds E  N  
Sources of organic compounds may include waste handling areas and 

vehicle or landscape maintenance areas. 

Other:       E  N        

Other:       E  N        

Other:       E  N        
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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 Drainage 

Management Areas (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.  A map presenting the DMAs must be included as an appendix 

to the WQMP document.  

Form 3-1  Site Location and Hydrologic Features 

Site coordinates take GPS 

measurement at  approximate 

center of site 

Latitude  34°35'44.88"N 
Longitude  

117°14'37.68"W 
Thomas Bros Map page  4207 

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

DA1 DMA A to Outlet 1 

Runoff from the project site will be directed to the proposed underground infiltration/ detention 

system on the southwest side of the project site under the parking.  After the DCV WQMP volume is 

reached, excess runoff after 100-Year Stromwater detention will be outleted into the proposed public 

storm drain in Wrangler Road.   

  

  

 

 

Outlet 1 

DA1 DMA A 
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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) 

3,751,554 N/A N/A 
N/A 

2 
Existing site impervious area (ft2)

 0
 

N/A
 

N/A
 

N/A
 

3
 Antecedent moisture condition For desert 

areas, use 

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

0100412_map.pdf
 

AMC II
 

N/A
 

N/A
 

N/A
 

4
 Hydrologic soil group  Refer to  County 

Hydrology Manual Addendum for Arid Regions –

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

0100412_addendum.pdf 

A
 

N/A
 

N/A
 

N/A
 

5 Longest flowpath length (ft)
 2,250

 
N/A

 
N/A

 
N/A

 

6
 Longest flowpath slope (ft/ft)

 0.026
 N/A N/A N/A 

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

of Hydrology Manual
 

Desert Shrubs
 N/A N/A N/A 

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 
N/A N/A N/A 
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Form 3-2 Existing Hydrologic Characteristics for Drainage Area 1 

(use only as needed for additional DMA w/in DA 1) 

For Drainage Area 1’s sub-watershed DMA, 

provide the following characteristics
 DMA E DMA F DMA G DMA H 

1 
DMA drainage area (ft2) N/A N/A N/A N/A 

2 
Existing site impervious area (ft2)

 N/A
 

N/A
 

N/A
 

N/A
 

3
 Antecedent moisture condition For desert 

areas, use 

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

0100412_map.pdf
 

N/A
 

N/A
 

N/A
 

N/A
 

4
 Hydrologic soil group County Hydrology 

Manual Addendum for Arid Regions –

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

0100412_addendum.pdf  

N/A
 

N/A
 

N/A
 

N/A
 

5 Longest flowpath length (ft)
 N/A

 
N/A

 
N/A

 
N/A

 

6
 Longest flowpath slope (ft/ft)

 N/A
 N/A N/A N/A 

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

of Hydrology Manual
 

N/A
 N/A N/A N/A 

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 

N/A 
N/A N/A N/A 
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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 

 

Bell Mountain Wash, Mojave River, Silver Lake, and Soda Lake 

Applicable TMDLs 

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

ams/tmdl/integrated2010.shtml 

 

None  

303(d) listed impairments  

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

ams/tmdl/integrated2010.shtml 

 

Mojave River (Upper Narrows to Lower Narrows):  

Dissolved Oxygen 

Flouride 

Sulfates  

Total Dissolved Solids 

Manganese 

Sodium 

Environmentally Sensitive Areas (ESA) 

Refer to Watershed Mapping Tool –  

http://sbcounty.permitrack.com/WAP 

Southwestern Willow Flycatcher 

Desert Tortise Habitat Cat 3 

Mojave Ground Squirrel   

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 

The information and data in this section are required for both Regulated Development and Site Design Only 

Projects. Source Control and Site Design BMPs are the basis of site-specific pollution management.  

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. 

 



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP) 

  

 

   4-2 

 

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 owners shall review and become familiar with the site specific WQMP.  

Additional educational materials for day to day operations are contained in Attachment 

C.  Additional materials can be obtained from the local water pollution prevention 

program.  Education of property owners begin with the review/preparation of the site 

specific WQMP and continues through the review of additional educational material as 

it applies to their project. 

N2 Activity Restrictions 
  

Activity restriction shall be stated in the owners lease terms prior to occupancy; 

• Fuelling areas, air/water supply areas, maintenance bays, vehicle washing 

areas, outdoor material storage areas, outdoor work areas, outdoor 

processing areas, wash water from food preparation areas within the project 

site will not be allowed on the project site. 

• Storage of hazardous materials will not be allowed on the project site. 

• All pesticide applications shall be performed by a licensed contractor certified 

by the California Department of Pesticide Regulation.  

• All dumpster lids shall be kept closed at all times.  

• Blowing, Sweeping or hosing of debris (leaf, litter, grass clippings, trash or 

debris) into the streets, underground stormdrain facilities or other storm 

water conveyance areas shall be strictly prohibited 

N3 Landscape Management BMPs 
  

A landscape architect will provide design plans for the on-site landscaping and irrigation 

system.  The design shall incorporate the use of native and drought tolerant trees and 

shrubs throughout the project site. 

N4 BMP Maintenance 
  

Property owners shall maintain the designated on-site BMP areas, see Section 5 for self 

inspection and maintenance form 

N5 
Title 22 CCR Compliance  

(How development will comply) 

  
Industrial purposed warehouse does not apply to Title 22 CCR (California Code of 

Regulations). CCR licensing in child care, residential and family child care. 
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Form 4.1-1 Non-Structural Source Control BMPs 

N6 Local Water Quality Ordinances 
  Local Water Quality Ordinances will be addressed by implementation of this WQMP 

N7 Spill Contingency Plan 
  

Industrial Warehouse buildings and truck dock areas have potential for spills and 

therefore each tenant shall be required to prepare a spill contingency plan and it shall 

be implemented in accordance with section 6.95 of the California Health and Safety 

Code.  The spill contingency plan shall identify responsible persons in the event of a spill, 

an action item list identifying how the spill should be contained, cleaned up and who 

should be contacted in the event of a spill.  Documentation of any spill event and 

cleanup process shall be kept on site in perpetuity. 

N8 Underground Storage Tank Compliance 
  No underground storage tanks are proposed for this site 

N9 
Hazardous Materials Disclosure 

Compliance 

  No hazardous materials are planned to be stored on this 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 
  

Underground fire protection service and fire sprinklers will be provided per the uniform 

fire code and the requirements of the County of San Bernardino Fire Department. 

N11 Litter/Debris Control Program 
  

Trash storage areas will be designed to have adjacent areas drain away from the trash 

storage areas as well as have a permanent roof over them.  The trash storage areas shall 

be inspected and maintained on a monthly basis.  Collection of trash from the trash 

storage areas shall occur on a regular basis to ensure that the trash receptacles are not 

overflowing.  Documentation of such inspection/maintenance and trash collection shall 

be kept by the owner in perpetuity.  See the WQMP site map in Attachment A for 

anticipated location of trash storage areas. 

N12 Employee Training 
  

The following shall be provided to the tentant by the onwer; an Employee 

Training/Education program shall be provided within 3 months of hire and annually to 

help educate employees about storm water quality management and practices that help 

prevent storm water pollution.  Documentation of such training/education program 

implementation shall be kept by the owner for a minimum of ten years.  Sample 

education materials have been provided in Attachment D.  Additional educational 

materials can be obtained from the County of San Bernardino storm water program. 

N13 Housekeeping of Loading Docks 
  

The project site will have truck docks.  The truck docks shall be inspected on a weekly 

basis to help ensure that any trash and debris are collected prior to being washed into 

the underground storm drain system.  All storm water runoff from the loading dock 

areas will be discharged into infiltration basins and/or underground infiltration 

chambers prior to conveyance to the public storm drain system.  Documentation of such 

inspection/maintenance shall be kept by the owner in perpetuity. 

N14 Catch Basin Inspection Program 
  

The on-site catch basins shall be inspected on a quarterly basis.  Inspection of the on-site 

catch basins shall consist of visual inspection of any sediment, trash or debris collected 

in the bottom of each catch basin.  Any sediment, trash or debris found shall be 

removed from the catch basins and disposed of in a legal manner.  Documentation of 

such inspection/maintenance shall be kept by the owner in perpetuity. 
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N15 
Vacuum Sweeping of Private Streets and 

Parking Lots 

  

The on-site parking lots, drive aisles, and loading dock areas shall be hand swept on a 

monthly basis.  Documentation of such sweeping shall be kept by the owner in 

perpetuity.  Frequency of sweeping shall be adjusted as needed to maintain a clean site. 

N16 
Other Non-structural Measures for Public 

Agency Projects 

  None, proposed BMP's satisfy requirements  

N17 
Comply with all other applicable NPDES 

permits 

  
General construction permit "SWRCB Orders No. 2009-009-DWQ as amended by Order 

2010-0014-DWQ" 
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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) 

  

The on-site storm drain catch basins shall be stenciled with the phrase “Drains to 

River” or other approved language.  The signage shall be inspected on an annual 

basis.  Missing or faded signage shall be replaced.  Documentation of such 

inspection/maintenance shall be kept by the owner in perpetuity. 

S2 

Design and construct outdoor material storage 

areas to reduce pollution introduction (CASQA 

New Development BMP Handbook SD-34) 

  No outdoor material storage areas are proposed for this site  

S3 

Design and construct trash and waste storage 

areas to reduce pollution introduction (CASQA 

New Development BMP Handbook SD-32) 

  

Trash storage areas will be designed to have adjacent areas drain away from the 

trash storage areas as well as have a permanent roof over them.  The trash storage 

areas shall be inspected and maintained on a monthly basis.  Collection of trash 

from the trash storage areas shall occur on a regular basis to ensure that the trash 

receptacles are not overflowing.  Documentation of such inspection/maintenance 

and trash collection shall be kept by the owner in perpetuity.  See the WQMP site 

map in Attachment A for anticipated location of trash 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) 

  

The landscape architect will follow CASQA SD-12 for design and provide design 

plans for the on-site irrigation system.  The irrigation system shall be inspected on 

a monthly basis to ensure proper operation.  Any broken sprinkler heads shall be 

repaired immediately to ensure that the system continues to operate efficiently.  

Documentation of such inspection/maintenance shall be kept by the owner in 

perpetuity.  

S5 

Finish grade of landscaped areas at a minimum of 

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

pavement 

  

The landscape architect will provide design plans for the on-site landscaping and 

irrigation system.  The design shall incorporate that finish grade of landsapced 

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

throughout the project site.  

S6 

Protect slopes and channels and provide energy 

dissipation (CASQA New Development BMP 

Handbook SD-10) 

  

Perimeter slopes and slopes to catch grade will have a maximum slope of 2:1.  The 

slopes will be landscaped appropriately to also help ensure that erosion of the 

slopes does not occur.  Slopes will be inspected and maintained bi-annually.  

Documentation of such inspection/maintenance shall be kept by the owner in 

perpetuity. 
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S7 
Covered dock areas (CASQA New Development 

BMP Handbook SD-31) 

  Docks are not covered 

S8 

Covered maintenance bays with spill containment 

plans (CASQA New Development BMP Handbook 

SD-31) 

  No maintenance bays are planned for this site.  

S9 
Vehicle wash areas with spill containment plans 

(CASQA New Development BMP Handbook SD-33) 

  No vehicle wash area are planned for this site. 

S10 
Covered outdoor processing areas (CASQA New 

Development BMP Handbook SD-36) 

  No outdoor processing areas are planned for this site. 

S11 

Equipment wash areas with spill containment 

plans (CASQA New Development BMP Handbook 

SD-33) 

  No equipment wash areas are planned for this site. 

S12 
Fueling areas (CASQA New Development BMP 

Handbook SD-30) 

  No fueling areas are planned for this site. 

S13 
Hillside landscaping (CASQA New Development 

BMP Handbook SD-10) 

  No hillside landscaping are planned in this area. 

S14 Wash water control for food preparation areas 
  Food preparation areas are not planned for this site. 

S15 
Community car wash racks (CASQA New 

Development BMP Handbook SD-33) 

  No community car wash rack are planned for this site. 
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4.1.2 Site Design BMPs 

As part of the planning phase of a project, the site design practices associated with new LID requirements in the 

Phase II Small MS4 Permit must be considered.  Site design BMPs can result in smaller DCV to be managed by both 

LID and hydromodification control BMPs by reducing runoff generation.  

As is stated in the Permit, it is necessary to evaluate site conditions such as soil type(s), existing vegetation and 

flow paths will influence the overall site design.   

Describe site design and drainage plan including: 

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: Portions of the north, east, and south areas of the site will be used for regional flood control purposes or remain 

untouched. 

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

Explanation: The entire site drains to the prop. detention basin thereby maximizing the natural infiltration capacity. 

Preserve existing drainage patterns and time of concentration: Yes  No  

Explanation: The existing drainage pattern, north to south, will be preserved. The flood routing and controlled outlet in the 

detention basins will lengthen the time of concentration thus mimicking the existing conditions. 

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: All rooftops drain to infiltration BMP's 

Use of Porous Pavement:  Yes  No  

Explanation: Porous pavement will not be used and is not practical for developments with heavy trucks.   

Protect existing vegetation and sensitive areas: Yes  No  

Explanation: The site has no existing vegetation to protect.  Planting of new vegetation will occur throughout the site. 

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

Explanation: All landscape areas will be vegetated for stablization using drought tolerant plants and trees.  

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

Explanation: The soils in the proposed infiltration system area will be uncompacted in-place native material. 

  

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

 A narrative of how site plan incorporates preventive site design practices 

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

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

Explanation: No rock-lined drainage swales are proposed. 

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

Explanation: All landscaped areas will be staked by designation of curb throughout the project site. 

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

Explanation: No rain barrels or cisterns are planned for this site. 

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

Explanation: There is no streams within but a dry wash across through the site. 

 
It is noted that, in the Phase II Small MS4 Permit, site design elements for green roofs and vegetative swales are 

required.  Due to the local climatology in the Mojave River Watershed, proactive measures are taken to maximize 

the amount of drought tolerant vegetation. It is not practical in this region to have green roofs or vegetative 

swales.   As part of site design the project proponent should utilize locally recommended vegetation types for 

landscaping.  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 
After implementation and design of both Source Control and Site Design BMPs, any remaining runoff from 

impervious DMAs must be directed to one or more on-site, treatment BMPs (LID or biotreatment) designed to 

infiltrate, evaportranspire, and/or bioretain the amount of runoff specified in Permit Section E.12.e (ii)(c) Numeric 

Sizing Criteria for Storm Water Retention and Treatment.   

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.  

If the project has more than one outlet for stormwater runoff, then complete additional versions of these forms 

for each DA / outlet. 

It is noted that in the Phase II Small MS4 Permit jurisdictions, the LID BMP Design Capture Volume criteria is 

based on the 2-year rain event.  The hydromodification performance criterion is based on the 10-year rain event.  

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. 

Refer to Section 4 in the TGD for WQMP for detailed guidance and instructions. 
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Form 4.2-1  LID BMP Performance Criteria for Design Capture Volume (DA 1) 

1
 Project area DA 1  (ft2): 

3,751,554 

2 Imperviousness after applying preventative 

site design practices (Imp%): 90% 

3 
Runoff Coefficient (Rc):  _0.73 

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

5 
Compute P6, Mean 6-hr Precipitation (inches):  0.434 

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):  194,430  

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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Please see Attachment E - Hydromodification for 10-Year storm Event hydrologic analysis. 

  

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
 264,409 

Form 4.2-3 Item 12 

2
 26.7 

Form 4.2-4 Item 13 

3
 111.4 

Form 4.2-5 Item 10 

Post-developed 

4
 357,004 

Form 4.2-3 Item 13 

5
 14.7 

Form 4.2-4 Item 14 

6
 113.6 

Form 4.2-5 Item 14 

Difference 

7
  92,595 

Item 4 – Item 1 

8
  12.0 

Item 2 – Item 5 

9
  2.2 

Item 6 – Item 3 

Difference  

(as % of pre-developed) 

10
 35.0% 

Item 7 / Item 1 

11
 44.9% 

Item 8 / Item 2 

12
 2.0% 

Item 9 / Item 3 
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*Please see Attachment E Hydromodification for 10-Year storm Event analysis. 

*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 
N/A N/A N/A N/A N/A N/A N/A N/A 

2a Hydrologic Soil Group (HSG) N/A N/A N/A N/A N/A N/A N/A N/A 

3a DMA Area, ft2 sum of areas of 

DMA should equal area of DA 

N/A N/A N/A N/A N/A N/A N/A N/A 

4a Curve Number (CN) use Items 

1 and 2 to select the appropriate CN 

from Appendix C-2 of the TGD for 

WQMP 

N/A N/A N/A N/A N/A N/A N/A N/A 

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 
N/A N/A N/A N/A N/A N/A N/A N/A 

2b Hydrologic Soil Group (HSG) N/A N/A N/A N/A N/A N/A N/A N/A 

3b DMA Area, ft2 sum of areas of 

DMA should equal area of DA 

N/A N/A N/A N/A N/A N/A N/A N/A 

4b Curve Number (CN) use Items 

5 and 6 to select the appropriate CN 

from Appendix C-2 of the TGD for 

WQMP 

N/A N/A N/A N/A N/A N/A N/A N/A 

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

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

6 Post-Developed area-weighted CN:  N/A 
8 Post-developed soil storage capacity, S (in): N/A 

   S = (1000 / Item 6) - 10 

10 Initial abstraction, Ia (in): N/A 

   Ia = 0.2 * Item 8 

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

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

13 Post-developed Volume (ft3):  N/A 
   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):  N/A 

   Vhydro = (Item 13 * 0.95) – Item 12 
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*Please see Attachment E - Hydromodification for 10-Year storm Event hydrologic analysis. 

*Form 4.2-4 Hydromodification 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 
DM

A D 
DMA A DMA B DMA C 

DMA 

D 

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

Item 5 for pre-developed condition 

N/A
 

N/A
 

N/A
 

N/A N/A N/A N/A N/A 

2 
Change in elevation (ft) 

N/A N/A N/A N/A N/A N/A N/A N/A 

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

 N/A
 

N/A N/A N/A N/A N/A N/A N/A 

4 
Land cover 

N/A
 

N/A N/A N/A N/A N/A N/A N/A 

5 
Initial DMA Time of Concentration 

(min) Appendix C-1 of the TGD for WQMP 

N/A N/A N/A N/A N/A N/A N/A N/A 

6 
Length of conveyance from DMA 

outlet to project site outlet (ft)   

May be zero if DMA outlet is at project 

site outlet 

N/A N/A N/A N/A N/A N/A N/A N/A 

7 
Cross-sectional area of channel (ft2) 

N/A N/A N/A N/A N/A N/A N/A N/A 

8 
Wetted perimeter of channel (ft) 

N/A N/A N/A N/A N/A N/A N/A N/A 

9 
Manning’s roughness of channel (n) 

N/A N/A N/A N/A N/A N/A N/A N/A 

10 
Channel flow velocity (ft/sec)   

Vfps = (1.49 / Item 9) * (Item 7/Item 8)^0.67 

* (Item 3)^0.5 

N/A N/A N/A N/A N/A N/A N/A N/A 

11 
Travel time to outlet (min)  

Tt = Item 6 / (Item 10 * 60) 

N/A N/A N/A N/A N/A N/A N/A N/A 

12 
Total time of concentration (min) 

Tc = Item 5 + Item 11 

N/A N/A N/A N/A N/A N/A N/A N/A 

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

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

 

15 
Additional time of concentration needed to meet hydromodification  requirement (min):  N/A    TC-Hydro = (Item 13 * 0.95) – Item 14 
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*Please see Attachment H - Hydromodification for 10-Year storm Event hydrologic analysis. 

*Form 4.2-5 Hydromodification 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 - 0.7 LOG Form 4.2-4 Item 5 /60) 

N/A N/A N/A N/A N/A N/A 

2 
Drainage Area of each DMA (Acres)  

For DMA with outlet at project site outlet, include upstream DMA (Using example 

schematic in Form 3-1, DMA A will include drainage from DMA C)
 

N/A N/A N/A N/A N/A N/A 

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) 

N/A N/A N/A N/A N/A N/A 

4 
Pervious area infiltration rate (in/hr)  

Use pervious area CN and antecedent moisture condition with Appendix C-3 of the TGD 

for WQMP 

N/A N/A N/A N/A N/A N/A 

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) 

N/A N/A N/A N/A N/A N/A 

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

N/A N/A N/A N/A N/A N/A 

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 N/A n/a N/A N/A 

DMA B N/A n/a N/A N/A n/a N/A 

DMA C
 

N/A N/A n/a N/A N/A n/a 

8 
Pre-developed Qp at Tc for DMA A:   N/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:   N/A   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:   N/A   

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):   N/A   Maximum of Item 8, 9, and 10 (including additional forms as needed) 

11 
 Post-developed Qp at Tc for DMA A:  N/A 

Same as Item 8 for post-developed values 

12 
 Post-developed Qp at Tc for DMA B:  N/A  

Same as Item 9 for post-developed values 

13 
Post-developed Qp at Tc for DMA C:  N/A 

Same as Item 10 for post-developed values 

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

15 
Peak runoff reduction needed to meet Hydromodification Requirement (cfs):   N/A    Qp-hydro = (Item 14 * 0.95) – Item 10 
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4.3 BMP Selection and Sizing 
Complete the following forms for each project site DA to document that the proposed treatment 

(LID/Bioretention) BMPs conform to the project DCV developed to meet performance criteria specified in the 

Phase II Small 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 Phase II Small MS4 Permit (see Section 5.3 in the TGD for 

WQMP). The forms compute the following for on-site LID BMP:  

 Site Design BMPs (Form 4.3-2) 

 Retention and Infiltration BMPs (Form 4.3-3) or 

 Biotreatment BMPs (Form 4.3-4).  

 

 

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 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 Form 4.3-2 to determine the feasibility of applicable Site Design 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 Site Design 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 combinations of site design, retention and/or infiltration BMPs is unable to mitigate the entire DCV, 

then the remainder of the volume-based performance criteria that cannot be achieved with site design, 

retention and/or infiltration BMPs must be managed through biotreatment BMPs. If biotreatment BMPs are 

used, then they must be sized to provide equivalent effectiveness based on Template Section 4.3.4.  

 

 

 

 

 

Please note that the selected BMPs may also be used as dual purpose for on-site, 

hydromodification mitigation and management. 
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4.3.1 Exceptions to Requirements for Bioretention Facilities 

Contingent on a demonstration that use of bioretention or a facility of equivalent effectiveness is infeasible, 

other types of biotreatment or media filters (such as tree-box-type biofilters or in-vault media filters) may be 

used for the following categories of Regulated Projects:  

1) Projects creating or replacing an acre or less of impervious area, and located in a designated pedestrian-

oriented commercial district (i.e., smart growth projects), and having at least 85% of the entire project site 

covered by permanent structures;  

2) Facilities receiving runoff solely from existing (pre-project) impervious areas; and  

3) Historic sites, structures or landscapes that cannot alter their original configuration in order to maintain 

their historic integrity.  
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Form 4.3-1 Infiltration BMP Feasibility (DA 1) 

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

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

Refer to Section 5.3.2.1 of the TGD for WQMP  

If Yes, Provide basis: (attach) 

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

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

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

• The location is less than 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. 

 

  



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP) 

  

 

  4-19 

4.3.2 Site Design  BMP (N/A) 

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 

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 Site Design BMPs. If a project cannot feasibly meet BMP sizing 

requirements or cannot fully address hydromodification, feasibility of all applicable Site Design BMPs 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 BMP. Refer to Section 5.4 in the TGD for more detailed guidance. 

 

 

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 

DA      DMA     

BMP Type       

DA      DMA     

BMP Type       

DA      DMA     

BMP Type        

(Use additional forms 

for more BMPs) 

2 
Total impervious area draining to pervious area (ft2) N/A N/A N/A 

3 
Ratio of pervious area receiving runoff to impervious area N/A N/A N/A 

4 
Retention volume achieved from impervious area 

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

of 0.5 inches of runoff 

N/A N/A N/A 

5 
Sum of retention volume achieved from impervious area dispersion (ft3):   N/A       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) 

N/A N/A N/A 

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

N/A N/A N/A 

9 
Surface area of amended soil/gravel (ft2) 

N/A N/A N/A 

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

N/A N/A N/A 

11 
Average porosity of amended soil/gravel

 N/A N/A N/A 

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

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

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

13 Runoff volume retention from on-lot infiltration (ft3):   N/A       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

 N/A N/A N/A 

16 
Average canopy cover over impervious area (ft2) 

N/A N/A N/A 

17 
Runoff volume retention from street trees (ft3)  

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

0.05 inches
 

N/A N/A N/A 

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

 

19 
Total Retention Volume from Site Design BMPs:  N/A  Sum of Items 5, 13 and  18  
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4.3.3  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 C 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 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).  

4.3.3.1 Allowed Variations for Special Site Conditions  

The bioretention system design parameters of this Section may be adjusted for the following special site 

conditions:  

1) Facilities located within 10 feet of structures or other potential geotechnical hazards established by the 

geotechnical expert for the project may incorporate an impervious cutoff wall between the bioretention 

facility and the structure or other geotechnical hazard.  

2) Facilities with documented high concentrations of pollutants in underlying soil or groundwater, facilities 

located where infiltration could contribute to a geotechnical hazard, and facilities located on elevated plazas 

or other structures may incorporate an impervious liner and may locate the underdrain discharge at the 

bottom of the subsurface drainage/storage layer (this configuration is commonly known as a “flow-through 

planter”).  

3) Facilities located in areas of high groundwater, highly infiltrative soils or where connection of underdrain 

to a surface drain or to a subsurface storm drain are infeasible, may omit the underdrain.  

4) Facilities serving high-risk areas such as fueling stations, truck stops, auto repairs, and heavy industrial sites 

may be required to provide additional treatment to address pollutants of concern unless these high-risk areas 

are isolated from storm water runoff or bioretention areas with little chance of spill migration.  

 

.
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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):  194,430   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 1  DMA A 

BMP Type 

Underground 

Infiltration and 

Detention System  

DA -  DMA - 

BMP Type - 

DA -  DMA - 

BMP Type - 

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

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

3.0 N/A N/A 

3 
Infiltration safety factor  See TGD Section 5.4.2 and Appendix D 3 N/A N/A 

4 
Design percolation rate (in/hr)  Pdesign = Item 2 / Item 3 1 N/A N/A 

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

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

WQMP for BMP design details 

8 N/A N/A 

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

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 

61,712 N/A N/A 

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 

0.5 N/A N/A 

12 
Gravel porosity 0.4 N/A N/A 

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

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

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

0 N/A N/A 

15 
Underground Retention Volume (ft3)  Volume determined using 

manufacturer’s specifications and calculations 

194,818 N/A N/A 

16 
Total Retention Volume from LID Infiltration BMPs:  194,818   (Sum of Items 14 and 15 for all infiltration BMP included in plan) 

17  Fraction of DCV achieved with infiltration BMP: 102%%   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. 

*THE UNDERGROUND SYSTEM PROVIDES TOTAL OF 389,638 CF FOR 100-YEAR STORM EVENT DETENTION.  AFTER THE
STORMWATER REACHES TO 194,818 CF (>DCV), THE SYSTEM WILL START TO RELEASE WATER TO WRANGLER ROAD.

*
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4.3.4 Biotreatment BMP (N/A) 

Biotreatment BMPs may be considered if the full LID DCV cannot be met by maximizing retention and 

infiltration. 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 4.3-4 to summarize the potential for volume based and/or flow based biotreatment options to 

biotreat the remaining unmet LID DCV.  Biotreatment computations are included as follows: 

• Use Form 4.3-5 to compute biotreatment in small volume based biotreatment BMP (e.g. bioretention 

w/underdrains);  

• Use Form 4.3-6 to compute biotreatment in large volume based biotreatment BMP (e.g. constructed 

wetlands); 

• Use Form 4.3-7 to compute sizing criteria for flow-based biotreatment BMP (e.g. bioswales) 

 

  

Form 4.3-4 Selection and Evaluation of Biotreatment BMP (DA 1) 

1 
Remaining LID DCV not met by site design , or 

infiltration, BMP for potential biotreatment (ft3):   N/A     

Form 4.2-1 Item 7 - Form 4.3-2 Item 19 – Form 4.3-3 Item 16  

List pollutants of concern   Copy from Form 2.3-1. 

      

 

2 
Biotreatment BMP Selected  

(Select biotreatment BMP(s) 

necessary to ensure all pollutants of 

concern are addressed through Unit 

Operations and Processes, described 

in Table 5-5 of the TGD for WQMP) 

Volume-based biotreatment  
Use Forms 4.3-5 and 4.3-6 to compute treated volume 

Flow-based biotreatment   

Use Form 4.3-7 to compute treated flow  

 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-

5 Item 15 + Form 4.3-6 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 4.3-5 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  

N/A N/A N/A 

2 
Amended soil infiltration rate Typical ~ 5.0

 N/A N/A N/A 

3 
Amended soil infiltration safety factor Typical ~ 2.0 

N/A N/A N/A 

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

Item 3 

N/A N/A N/A 

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

N/A N/A N/A 

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

for reference to BMP design details 

N/A N/A N/A 

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

Item 6 

N/A N/A N/A 

8 
Amended soil surface area (ft2) 

N/A N/A N/A 

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

reference to BMP design details 

N/A N/A N/A 

10 
Amended soil porosity, n 

N/A N/A N/A 

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

to BMP design details 

N/A N/A N/A 

12 
Gravel porosity, n 

N/A N/A N/A 

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

N/A N/A N/A 

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

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

N/A N/A N/A 

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 4.3-6 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
 

N/A N/A N/A N/A 

2 
Bottom width (ft) 

N/A N/A N/A N/A 

3 
Bottom length (ft) 

N/A N/A N/A N/A 

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

N/A N/A N/A N/A 

5 
Side slope (ft/ft)   

N/A N/A N/A N/A 

6 
Depth of storage (ft)  

N/A N/A N/A N/A 

7 
Water surface area (ft2)  

Asurface =(Item 2 + (2 * Item 5 * Item 6)) * (Item 3 + (2 * Item 5 * Item 6))
 

N/A N/A N/A N/A 

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]  

N/A N/A N/A N/A 

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

N/A N/A 

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

N/A N/A 

11 
Duration of design storm event (hrs)

 N/A N/A 

12 
Biotreated Volume (ft3)  

Vbiotreated = (Item 8forebay + Item 8basin) +( Item 10 * Item 11 * 3600)
 

N/A N/A 

13 
Total biotreated volume from constructed wetlands, extended dry detention, or extended wet detention :  N/A   

 (Sum of Item 12 for all BMP included in plan) 
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Form 4.3-7 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 

N/A N/A N/A 

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 

N/A N/A N/A 

3 
Bed slope (ft/ft)  

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP 

design details 

N/A N/A N/A 

4 
Manning's roughness coefficient 

N/A N/A N/A 

5 
Bottom width (ft)  

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

N/A N/A N/A 

6 
Side Slope (ft/ft)  

BMP specific, see Table 5-6 of the TGD for WQMP for reference to BMP 

design details 

N/A N/A N/A 

7 
Cross sectional area (ft2)  

A = (Item 5 * Item 2) + (Item 6 * Item 2^2) 

N/A N/A N/A 

8 
Water quality flow velocity (ft/sec) 

V =  Form 4.3-5 Item 6 / Item 7 

N/A N/A N/A 

9 
Hydraulic residence time (min)  

Pollutant specific, see Table 5-6 of the TGD for WQMP for reference to 

BMP design details 

N/A N/A N/A 

10 
Length of flow based BMP (ft) 

L = Item 8 * Item 9 * 60 

N/A N/A N/A 

11 
Water surface area at water quality flow depth (ft2)  

SAtop = (Item 5 + (2 * Item 2 * Item 6)) * Item 10
 

N/A N/A N/A 
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4.3.5 Conformance Summary 

Complete Form 4.3-8 to demonstrate how on-site LID DCV is met with proposed site design, infiltration, 

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 4.3-8 Conformance Summary and Alternative  

Compliance Volume Estimate (DA 1) 
1 

Total LID DCV for the Project DA-1 (ft3): 194,430   Copy Item 7 in Form 4.2-1 

2 
On-site retention with site design BMP (ft3): 0   Copy Item18 in Form 4.3-2 

3 
On-site retention with LID infiltration BMP (ft3): 194,818    Copy Item 16 in Form 4.3-3 

4 
On-site biotreatment with volume based biotreatment BMP (ft3): 0     Copy Item 3 in Form 4.3-4 

5 
Flow capacity provided by flow based biotreatment BMP (cfs): 0    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 

Use Form 4.3-9 to compute the remaining runoff volume retention, after Site Design BMPs are implemented, 

needed to address hydromodification, and the increase in time of concentration and decrease in peak runoff 

necessary to meet targets for protection of waterbodies with a potential hydromodification. Describe the 

proposed hydromodification treatment control BMP.   Section 5.6 of the TGD for WQMP provides additional 

details on selection and evaluation of hydromodification control BMP. 

 

 

*Please note the on-site underground infiltration/ detention system is not only designed as a primary treatment unit to 

capture the DCV (194,818 CFS > DCV 194,430 CF) for the entire project, but also sized to detain 100-Year stormwater 

on-site and providing effective flood control before release to the downstream.   According to the 10-Year hydrologic 

analysis, the system achieves the 10-year volume and peak Q reduction requirements. 

  

  

Form 4.3-9 Hydromodification Control BMPs (DA 1) 
1 

Volume reduction needed for 

hydromodification performance criteria (ft3):  

74,745     

(Form 4.2-2 Item 4 * 0.95) – Form 4.2-2 Item 1
 

2 
On-site retention with site design and infiltration, BMP (ft3): *194,818   Sum of 

Form 4.3-8 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 

hydromodification  volume reduction
 

3 
Remaining volume for 

hydromodification volume capture 

(ft3): 0  Item 1 – Item 2 

4 
Volume capture provided by incorporating additional on-site BMPs (ft3): 0    

5 
Is Form 4.2-2 Item 11 less than or equal to 5%:   Yes   No  

If yes, hydromodification 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 

BMP   

• 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  

 

6 
Form 4.2-2 Item 12 less than or equal to 5%:   Yes   No  

If yes, hydromodification 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 

retention BMPs   
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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, 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 Designs — Facilities, or a combination of facilities, of a different design than in Permit Section E.12.e.(ii)(f) 

may be permitted if all of the following 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.  

The Project Proponent will need to obtain written approval for an alternative design from the Lahontan Regional Water 

Board Executive Officer (see Section 6 of the TGD for WQMP). 
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Section 5 Inspection and Maintenance Responsibility  
for Post Construction BMP 

 

All BMPs 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 a Maintenance 

Agreement. The Maintenance Agreement 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 

Under-

ground 

Infiltrati-

on Basin/ 

Treament 

Unit 

(FDHC) 

Owner 

- Inspect/maintain underground infiltration 

systems 

-Isolator row for collected trash, sediments 

and/or debris. Remove trash, sediments and 

debris by jet-vac and pump and dispose of trash, 

sediemnts and debris in a legal manner 

-Inspect system for standing water. If system has 

standing water. If system has standing water, 

peform re-inspection within 48 hours. If system 

still has standing water then the system shall be 

jet-vaccumed and pumped and removed debris 

shall be disposed of in a legal manner. 

-Inspect Treatment Unit for sediment, floating 

trash, and debris 

Bi-annually and 

prior to storm 

event and 48 

hours after storm 

has passed 

Loading 

Dock and 

Parking 

Lot 

Sweeping 

Owner 
Sweep loading dock and parking lot and truck 

courts. 

Monthly / As 

needed. 

Note that at time of Project construction completion, the Maintenance Covenant must be 

completed, signed, notarized and submitted to the Town’s Engineering Department  
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Catch 

Basin 

Filter 

Owner 

- Inspect and maintain catch basin filters as 

required.   

- Inspect catch basin bottom for debris / remove 

debris and dispose as required. 

Quarterly 

Truck 

Dock 
Owner 

Inspect loading dock for trash debris and 

sediments.  Inspect loading dock for evidence of 

spills and broken containers.  Clean up spills and 

dispose of collected material in a legal manner. 

Weekly 

Planting Owner 

Inspect helth of planting and erosion of 

landscape area.  Trimming trees and bushes 

when needed. 

Monthly 

Efficient 

Irrigation 
Owner 

- Inspect irrigation system general operation  and 

durations.  

- Repair damaged sprinkler and drip irrigation 

lines as needed. 

- Reduce durations during the winter season to 

prevent over irrigation. 

Monthly 

Storm 

Drain 

System 

Signage 

Owner 
Inspect Catch basin signage for faded or lost 

signs / repair or replace as needed. 
Annually 

Trash 

Storage 

Areas and 

Litter 

Control 

(SD-32) 

Owner 
Inspect trash container, lids, screens and clean 

trash storage areas. 
Weekly 

 



 

 

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 



 

   

Attachment A 
WQMP Site Plan 

 

 

 

 

 

 

 

 









  

Attachment B 
BMP Details & Support Calc's 
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Attachment C 
Educational Materials 



Outdoor Loading/Unloading SC-30 
Objectives 

Cover 

Contain 

Educate 

Reduce/Minimize 

Product Substitution 

 

Targeted Constituents 

Sediment  
Nutrients  
Trash  
Metals  
Bacteria  
Oil and Grease  
Organics  
 
 

 

Description 
The loading/unloading of materials usually takes place outside 
on docks or terminals; therefore, materials spilled, leaked, or lost 
during loading/unloading may collect in the soil or on other 
surfaces and have the potential to be carried away by stormwater 
runoff or when the area is cleaned.  Additionally, rainfall may 
wash pollutants from machinery used to unload or move 
materials.  Implementation of the following protocols will 
prevent or reduce the discharge of pollutants to stormwater from 
outdoor loading/unloading of materials. 

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

Pollution Prevention 
Keep accurate maintenance logs to evaluate materials 
removed and improvements made. 

Park tank trucks or delivery vehicles in designated areas so 
that spills or leaks can be contained. 

Limit exposure of material to rainfall whenever possible. 

Prevent stormwater run-on. 

Check equipment regularly for leaks. 

January 2003 California Stormwater BMP Handbook 1 of 4 
 Industrial and Commercial 
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SC-30 Outdoor Loading/Unloading 

Suggested Protocols 
Loading and Unloading – General Guidelines 

Develop an operations plan that describes procedures for loading and/or unloading. 

Conduct loading and unloading in dry weather if possible. 

Cover designated loading/unloading areas to reduce exposure of materials to rain. 

Consider placing a seal or door skirt between delivery vehicles and building to prevent 
exposure to rain. 

Design loading/unloading area to prevent stormwater run-on, which would include grading 
or berming the area, and position roof downspouts so they direct stormwater away from the 
loading/unloading areas. 

Have employees load and unload all materials and equipment in covered areas such as 
building overhangs at loading docks if feasible. 

Load/unload only at designated loading areas. 

Use drip pans underneath hose and pipe connections and other leak-prone spots during 
liquid transfer operations, and when making and breaking connections.  Several drip pans 
should be stored in a covered location near the liquid transfer area so that they are always 
available, yet protected from precipitation when not in use.  Drip pans can be made 
specifically for railroad tracks.  Drip pans must be cleaned periodically, and drip collected 
materials must be disposed of properly. 

Pave loading areas with concrete instead of asphalt. 

Avoid placing storm drains in the area. 

Grade and/or berm the loading/unloading area to a drain that is connected to a deadend. 

Inspection 
Check loading and unloading equipment regularly for leaks, including valves, pumps, flanges 
and connections. 

Look for dust or fumes during loading or unloading operations. 

Training 
Train employees (e.g., fork lift operators) and contractors on proper spill containment and 
cleanup. 

Have employees trained in spill containment and cleanup present during loading/unloading. 

Train employees in proper handling techniques during liquid transfers to avoid spills. 

Make sure forklift operators are properly trained on loading and unloading procedures. 

2 of 4 California Stormwater BMP Handbook January 2003 
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Outdoor Loading/Unloading SC-30 

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

Contain leaks during transfer. 

Store and maintain appropriate spill cleanup materials in a location that is readily accessible 
and known to all and ensure that employees are familiar with the site’s spill control plan and 
proper spill cleanup procedures. 

Have an emergency spill cleanup plan readily available. 

Use drip pans or comparable devices when transferring oils, solvents, and paints. 

Other Considerations (Limitations and Regulations) 
Space and time limitations may preclude all transfers from being performed indoors or 
under cover. 

It may not be possible to conduct transfers only during dry weather. 

Requirements 
Costs 
Costs should be low except when covering a large loading/unloading area. 

Maintenance 
Conduct regular inspections and make repairs as necessary.  The frequency of repairs will 
depend on the age of the facility. 

Check loading and unloading equipment regularly for leaks. 

Conduct regular broom dry-sweeping of area. 

Supplemental Information 
Further Detail of the BMP 
Special Circumstances for Indoor Loading/Unloading of Materials 
Loading or unloading of liquids should occur in the manufacturing building so that any spills 
that are not completely retained can be discharged to the sanitary sewer, treatment plant, or 
treated in a manner consistent with local sewer authorities and permit requirements. 

For loading and unloading tank trucks to above and below ground storage tanks, the 
following procedures should be used: 

- The area where the transfer takes place should be paved.  If the liquid is reactive with the 
asphalt, Portland cement should be used to pave the area. 

- The transfer area should be designed to prevent run-on of stormwater from adjacent 
areas.  Sloping the pad and using a curb, like a speed bump, around the uphill side of the 
transfer area should reduce run-on. 

January 2003 California Stormwater BMP Handbook 3 of 4 
 Industrial and Commercial 
 www.cabmphandbooks.com 



SC-30 Outdoor Loading/Unloading 
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- The transfer area should be designed to prevent runoff of spilled liquids from the area.  
Sloping the area to a drain should prevent runoff.  The drain should be connected to a 
dead-end sump or to the sanitary sewer.  A positive control valve should be installed on 
the drain. 

For transfer from rail cars to storage tanks that must occur outside, use the following 
procedures: 

- Drip pans should be placed at locations where spillage may occur, such as hose 
connections, hose reels, and filler nozzles.  Use drip pans when making and breaking 
connections. 

- Drip pan systems should be installed between the rails to collect spillage from tank cars. 

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

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

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

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

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















































































































Stormwater runoff occurs when precipitation 
from rain or snowmelt flows over the ground. 
Impervious surfaces like driveways, sidewalks, 
and streets prevent stormwater from 
naturally soaking into the ground. 

Stormwater can pick up debris, chemicals, dirt, and other 

pollutants and flow into a storm sewer system or directly to 
a lake, stream, river, wetland, or coastal water. Anything that 
enters a storm sewer system is discharged untreated into 
the waterbodies we use for swimming, fishing, and providing 
drinking water. 

sdu/AoS·ed;,"MMM 
J;,leMw.JOlS/s;,pdu/Ao3·ed3'MMM 

l!S!AJO 

:~eiuo:> uogew.10Ju1 a.aow JO.:f 

Polluted stormwater runoff can have 
many adverse effects on plants, fish, 
animals, and people. 

• Sediment can cloud the water 
and make it difficult or 
impossible for aquatic plants to 
grow. Sediment also can 
destroy aquatic habitats. 

• Excess nutrients can cause 
algae blooms. When algae die, 
they sink to the bottom and decompose 
in a process that removes oxygen from 
the water. Fish and other aquatic 
organisms can't exist in water with low 
dissolved oxygen levels. 

• Bacteria and other pathogens can wash 
into swimming areas and create health 
hazards, often making beach closures 
necessary. 

• Debris-plastic bags, six~pack rings, bottles, and 
cigarette butts-washed into waterbodies can choke, suffocate, or 
disable aquatic life like ducks, fish, turtles, and birds. 

• Household hazardous wastes like insecticides. pesticides, paint. 
solvents, used motor oil, and other auto fluids can poison aquatic life. 
Land animals and people can become sick or die from eating diseased 
fish and shellfish or ingesting polluted water. 

• Polluted stormwater often 
affects drinking water 
sources. This, in turn , can 
affect human health and 
increase drinking water 
treatment costs. 



Auto care 
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Washing your car and 
degreasing auto parts at home 
can send detergents and other 
contaminants through the 
storm sewer system. Dumping 
automotive fluids into storm 
drains has the same result as 
dumping the materials directly 
into a waterbody. 

• Use a commercial car wash that treats or 
recycles its wastewater, or wash your car on 
your yard so the water infiltrates into the 
ground. 
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Lawn care 
Excess fertilizers 
and pesticides 
applied to lawns 
and gardens wash 
off and pollute 
streams. In 
addition, yard 
clippings and 
leaves can wash 
into storm drains and contribute 
nutrients and organic matter to streams. 

• Don't overwater your lawn. Consider 
using a soaker hose instead of a 
sprinkler. 

• Use pesticides and fertilizers 
sparingly. When use is necessary, use 
these chemicals in the recommended 
amounts. Use organic mulch or safer 
pest control methods whenever 
possible. 

• Compost or mulch yard waste. Don't 
leave it in the street or sweep it into 
storm drains or streams. 

• Cover piles of dirt or mulch being 
used i· 17ndscaping projects. 

( 
\... -

• Repair leaks and dispose of used auto fluids 
and batteries at designated drop~off or 
recycling locations. 

Septic 
systems 
Leaking and 
poorly 
maintained 
septic 
systems release nutrients and 
pathogens (bacteria and 
viruses) that can be picked up 
by stormwater and discharged 
into nearby waterbodies. 
Pathogens can cause public 
health problems and 
environmental concerns. 

• Inspect your system every 
3 years and pump your 
tank as necessary (every 3 
to 5 years). 

• Don't dispose of 
household hazardous 
waste in sinks or toilets. 

Pet waste 
Pet waste can be 
a major source of 
bacteria and 
excess nutrients 
in local waters. 

• When walking 
your pet, 
remember to pick up the 
waste and dispose of it 
properly. Flushing pet 
waste is the best disposal 
method. Leaving pet waste 
on the ground increases 
public health risks by 
allowing harmful bacteria 
and nutrients to wash into 
the storm drain and 
eventually into local 
waterbodies. 

Permeable Pavement- Traditional concrete and 
asphalt don't allow water to soak into the ground. 
Instead these surfaces rely on storm drains to 
divert unwanted water. Permeable pavement 
systems allow rain and snowmelt to soak through, 
decreasing stormwater runoff. 

Rain Barrels-You can 
collect rainwater from 
rooftops in mosquito­
proof containers. The 
water can be used later on 
lawn or garden areas. 

Rain Gardens and 
Grassy Swales-Specially 
designed areas planted 
with native plants can provide natural places for 

rainwater to collect 
and soak into the 
ground. Rain from 
rooftop areas or paved 
areas can be diverted 
into these areas rather 
than into storm drains. 

Vegetated Filter Strips-Filter strips are areas of 
native grass or plants created along roadways or 
streams. They trap the pollutants stormwater 
picks up as it flows across driveways and streets. 

Dirt, oil, and debris that collect in 
parking lots and paved areas can be 
washed into the storm sewer system 
and eventually enter local 
waterbodies. 

fr0sion controls that aren't maintained can cause 

• Sweep up litter and debris from 
sidewalks, driveways and parking lots, 
especially around storm drains. 

,sive amounts of sediment and debris to be 
'--·. .!d into the stormwater system. Construct ion 
vehicles can leak fuel. oil, and other harmful fluids 
that can be picked up by stormwater and 
deposited into local waterbodies. 

• Divert stormwater away from disturbed or 
exposed areas of the construction site. 

• Cover grease storage and dumpsters 
and keep them clean to avoid leaks. 

• Report any chemical spill t o the local 
hazardous waste cleanup team. 
They'll know the best way to keep 
spills from harming the environment. 

• Install silt fences, vehicle mud removal areas, 
vegetative cover, and other sediment and 
erosion controls and properly maintain them, 
especially after rainstorms. 

• Prevent soil erosion by minimizing disturbed 
areas during construction projects, and seed 
and mulch bare areas as soon as possible. 

Lack of vegetation on streambanks can lead to erosion. Overgrazed pastures can also 
contribute excessive amounts of sediment to local waterbodies. Excess fertilizers and 
pesticides can poison aquatic animals and lead to destructive algae blooms. Livestock in 
streams can contaminate waterways with bacteria, making them unsafe for human contact. 

• Keep livestock away from streambanks and provide 
them a water source away from waterbodies. 

• Store and apply manure away from waterbodies and in 
accordance with a nutrient management plan. 

• Vegetate riparian areas along waterways. 

• Rotate animal grazing to prevent soil erosion in fields. 

• Apply fertilizers and pesticides according to label 
instructions to save money and minimize pollution. 

Improperly managed logging operations can result in erosion and 
sedimentation. 

• Conduct preharvest planning to prevent erosion and lower costs. 

• Use logging methods and equipment that minimize soil disturbance. 

• Plan and design skid trails, yard areas, and truck access roads to 
minimize stream crossings and avoid disturbing the forest floor. 

• Construct stream crossings so that they minimize erosion and physical 
changes to streams. 

• Expedite revegetation of cleared areas. 

Uncovered fueling stations allow spills to be 
washed into storm drains. Cars waiting to be 
repaired can leak fuel, oil. and other harmful 
fluids that can be picked up by stormwater. 

• Clean up spills immediately and properly 
dispose of cleanup materials. 

• Provide cover over fueling stations and 
design or retrofit facilities for spill 
containment. 

• Properly maintain fleet vehicles to prevent 
oil. gas, and other discharges from being 
washed into local waterbodies. 

• Install and maintain oil/water separators. 
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GENERAL CONSTRUCTION ACTIVITIES STORMWATER PERMIT
(Construction Activities General Permit)

The State Water Resources Control Board
(SWRCB) adopted a new Construction
Activities General Permit (WQ Order No. 99-
08DWQ) on August 19, 1999, superseding
the now expired SWRCB statewide General
Permit (WQ Order No. 92-08DWQ). This
permit is administered and enforced by the
SWRCB and the local Regional Water Quality
Control Boards (RWQCB). The updated
Construction Activities General Permit
establishes a number of new stormwater
management requirements for construction
site operator.

Yes, if construction activity results in the
disturbance of five or more acres of total land
area or is part of a common plan of
development that results in the disturbance of
five or more acres.

Obtain the permit package and submit the
completed Notice of Intent (NOI) form to the

Some construct ion act iv ies
stormwater permits are issued on a regional
basis. Consult your local RWQCB to find out if
your project requires coverage under any of
these permits.

NOTE:

Frequently Asked Questions:

Does my construction site
require coverage under the
Construction Activities General
Permit?

How do I obtain coverage
under the Construction
Activities General Permit?

SWRCB prior to grading or disturbing soil at
the construct ion site. For ongoing
construction activity involving a change of
ownership, the new owner must submit a new
NOI within 30 days of the date of change of
ownership. The completed NOI along with the
required fee should be mailed to the SWRCB.

Implement BMPs for non-stormwater
discharges year-round.

Prepare and implement a Stormwater
Pollution Prevention Plan (SWPPP) prior
to commencing construction activities.

Keep a copy of the SWPPP at the
construction site for the entire duration of
the project.

Calculate the anticipated stormwater run-
off.

Implement an effective combination of
erosion and sediment control on all soil
disturbed areas.

Conduct site inspections prior to
anticipated storm events, every 24-hours
during extended storm events, and after
actual storm event.

Perform repair and maintenance of BMPs
as soon as possible after storm events
depending upon worker safety.

What must I do to comply with
the requirements of the
Construction Activities General
Permit?

�

�

�

�

�

�

�

�

�

NOTE:

www.swrcb.ca.gov/stormwtr/

How long is this Construction
Activities General Permit in
effect?

Update the SWPPP as needed, to
manage pollutants or reflect changes in
site conditions.

Include description of post construction
BMPs at the construction site, including
parties responsible for long-term
maintenance.

The Permit coverage stays in effect untilyou
submit a Notice of Termination (NOT) to the
SWRCB. For the purpose of submitting a
NOT, all soil disturbing activities have to be
completed and one of the three following
criteria has to be met:

1. Change of ownership;

2. A uniform vegetative cover with 70
percent coverage has been established;
or,

3. Equivalent stabilization measures such
as the use of reinforced channel liners,
soil cement, fiber matrices, geotextiles,
etc., have been employed.

Please refer to the Construction
Activities General Permit for detailed
information. You may contact the SWRCB,
your local RWQCB, or visit the SWRCB
website at to
obtain a State Construction Activities
Stormwater General Permit packet.

BEST MANAGEMENT PRACTICES

�

�

�

�

�

�

�

�

�

Protect all storm drain inlets and streams
located near the construction site to
prevent sediment-laden water from
entering the storm drain system.

Limit access to and from the site. Stabilize
construction entrances/exits to minimize
the track out of dirt and mud onto adjacent
streets. Conduct frequent street
sweeping.

Protect stockpiles and construction
materials from winds and rain by storing
them under a roof, secured impermeable
tarp or plastic sheeting.

Avoid storing or stockpiling materials near
storm drain inlets, gullies or streams.

Phase grading operations to limit disturbed
areas and duration of exposure.

Perform major maintenance and repairs
of vehicles and equipment offsite.

Wash out concrete mixers only in
designated washout areas at the
construction site.

Set-up and operate small concrete mixers
on tarps or heavy plastic drop cloths.

Keep construction sites clean by
removing trash, debris, wastes, etc. on a
regular basis.

The following Best Management Practices (BMPs) can significantly reduce pollutant discharges from
your construction site. Compliance with stormwater regulations can be as simple as minimizing
stormwater contact with potential pollutants by providing covers and secondary containment for
construction materials, designating areas away from storm drain systems for storing equipment and
materials and implementing good housekeeping practices at the construction site.

�

�

�

�

�

�

Clean-up spills immediately using dry
clean-up methods (e.g., absorbent
materials such as cat litter, sand or rags
for liquid spills; sweeping for dry spills
such as cement, mortar or fertilizer) and
by removing the contaminated soil from
spills on dirt areas. .

Prevent erosion by implementing any or a
combination of soil stabilization practices
such as mulching, surface roughening,
permanent or temporary seeding.

Maintain all vehicles and equipment in
good working condition. Inspect frequently
for leaks, and repair promptly.

Practice proper waste disposal. Many
construction materials and wastes,
including solvents, water-based paint,
vehicle fluids, broken asphalt and
concrete, wood, and cleared vegetation
can be recycled. Materials that cannot be
recycled must be taken to an appropriate
landfill or disposed of as hazardous
waste.

Cover open dumpsters with secured tarps
or plastic sheeting. Never clean out a
dumpster by washing it down on the
construction site.

Arrange for an adequate debris disposal
schedule to insure that dumpsters do not
overflow.

What Should You Do?

Advance Planning to
Prevent Pollution

�

�

�

�

�

�

�

Note: Consult local
dra inage po l ic ies for more
information.

Remove existing vegetation only as
needed.

Schedule excavation, grading, and
paving operations for dry weather
periods, if possible.

Designate a specific area of the
construction site, well away from
storm drain inlets or watercourses,
for material storage and equipment
maintenance.

Develop and implement an effective
combinat ion of erosion and
s e d i m e n t c o n t r o l s f o r t h e
construction site.

Practice source reduction by
ordering only the amount of
materials that are needed to finish
the project.

Educate your employees and
subcontractors about stormwater
management requirements and
t h e i r p o l l u t i o n p r e v e n t i o n
responsibilities.

Control the amount of surface runoff
at the construction site by impeding
internally generated flows and using
berms or drainage ditches to direct
incoming offsite flows to go around
the site.



Riverside County has two drainage systems - sanitary sewers and storm drains.
The storm drain system is designed to help prevent flooding by carrying excess
rainwater away from streets. Since the storm drain system does not provide for
water treatment, it also serves the

function of transporting
pollutants directly to our waterways.

In recent years, awareness of the need
to protect water quality has increased.
As a result, federal, state, and local
programs have been established to
reduce polluted stormwater discharges to
our waterways. The emphasis of these
programs is to prevent stormwater
pollution since it’s much easier, and less
costly, than cleaning up “after the fact.”

unintended

Unlike sanitary sewers, storm
drains are not connected to a
treatment plant - they flow directly
to our local streams, rivers and
lakes.

DID YOU KNOW . . .

National Pollutant Discharge Elimination System (NPDES)

StormWater Pollution . . . What you should know

Many industrial facilities

and manufacturing operations

must obtain coverage under the

Industrial Activities Storm Water

General Permit

FIND OUT
IF YOUR FACILITY

MUST OBTAIN A PERMIT

StormWater Pollution . . . What you should know

National Pollutant Discharge Elimination System (NPDES)

In 1987, the Federal Clean Water Act was amended to establish a framework for
regulating industrial stormwater discharges under the NPDES permit program. In
California, NPDES permits are issued by the State Water Resources Control Board
(SWRCB) and the nine (9) Regional Water Quality Control Boards (RWQCB). In
general, certain industrial facilities and manufacturing operations must obtain
coverage under the Industrial Activities Storm Water General Permit if the type of
facilities or operations falls into one of the several categories described in this
brochure.

For more information on the General Industrial
Storm Water Permit contact:

State Water Resources Control Board (SWRCB)
(916) 657-1146 or www.swrcb.ca.gov/ or, at your
Regional Water Quality Control Board (RWQCB).

Santa Ana Region (8)
California Tower
3737 Main Street, Ste. 500
Riverside, CA 92501-3339
(909) 782-4130

San Diego Region (9)
9771 Clairemont Mesa Blvd., Ste. A
San Diego, CA 92124
(619) 467-2952

Colorado River Basin Region (7)
73-720 Fred Waring Dr., Ste. 100
Palm Desert, CA 92260
(760) 346-7491

StormWater

CleanWater
PROTECTION PROGRAM

SPILL RESPONSE AGENCY:

HAZARDOUS WASTE DISPOSAL:

RECYCLING INFORMATION:

TO REPORT ILLEGAL DUMPING OR A CLOGGED

STORM DRAIN:

HAZ-MAT: (909) 358-5055

(909) 358-5055

1-800-366-SAVE

1-800-506-2555

To order additional brochures or to obtain information
on other pollution prevention activities, call:

(909) 955-1111.

Riverside County gratefully acknowledges the State
Water Quality Control Board and the American Public
Works Association, Storm Water Quality Task Force for
the information provided in this brochure.

DID YOU KNOW . . .

YOUR FACILITY MAY

NEED A STORM WATER

PERMIT?

For Information:



A BMP is . . .

How Do I Know If I Need A Permit?
What are the requirements of the

Industrial Activities Storm Water General Permit?

Following are of the
industry categories types that are regulated by the
Industrial Activities Storm Water General Permit.
Contact your local Region Water Quality Control
Board to determine if your facility/operation
requires coverage under the Permit.

Facilities such as cement manufacturing;
feedlots; fertilizer manufacturing; petroleum
refining; phosphate manufacturing; steam electric
power generation; coal mining; mineral mining
and processing; ore mining and dressing; and
asphalt emulsion;

general descriptions

Facilities classified as lumber and wood
products (except wood kitchen cabinets); pulp,
paper, and paperboard mills; chemical producers
(except some pharmaceutical and biological
products); petroleum and coal products; leather
production and products; stone, clay and glass
products; primary metal industries; fabricated
structural metal; ship and boat building and
repairing;

Active or inactive mining operations and
oil and gas exploration, production, processing, or
treatment operations;

Hazardous waste treatment, storage, or
disposal facilities;

�

�

�

�

�

�

�

�

�

�

Landfills, land application sites and open

dumps that receive or have received any industrial

waste; unless there is a new overlying land use

such as a golf course, park, etc., and there is no

discharge associated with the landfill;

Facilities involved in the recycling of

materials, including metal scrap yards, battery

reclaimers, salvage yards, and automobile

junkyards;

Steam electric power generating facilities,

facilities that generate steam for electric power by

combustion;

Transportation facilities that have vehicle

maintenance shops, fueling facilities, equipment

cleaning operations, or airport deicing operations.

This includes school bus maintenance facilities

operated by a school district;

Sewage treatment facilities;

Facilities that have areas where material

handling equipment or activities, raw materials,

intermediate products, final products, waste

materials, by-products, or industrial machinery

are exposed to storm water.

How do I obtain coverage under the
Industrial Activities Storm Water General Permit?

Obtain a permit application package from your local Regional Water Quality Control Board listed on the back

of this brochure or the State Water Resources Control Board (SWRCB). Submit a completed Notice of Intent

(NOI) form, site map and the appropriate fee ($250 or $500) to the SWRCB. Facilities must submit an NOI

thirty (30) days prior to beginning operation. Once you submit the NOI, the State Board will send you a letter

acknowledging receipt of your NOI and will assign your facility a waste discharge identification number (WDID

No.). You will also receive an annual fee billing. These billings should roughly coincide with the date the State

Board processed your original NOI submittal.
WARNING: There are significant penalties for non-compliance: a minimum fine of $5,000 for failing to obtain permit

coverage, and, up to $10,000 per day, per violation plus $10 per gallon of discharge in excess of 1,000 gallons.

any

discharge to a storm drain system that is not

composed entirely of storm water. The following

non-storm water discharges are authorized by the

General Permit: fire hydrant flushing; potable

water sources, including potable water related to

the operation, maintenance, or testing of potable

water systems; drinking fountain water;

atmospheric condensates including refrigeration,

air conditioning, and compressor condensate;

irrigation drainage; landscape watering; springs;

non-contaminated ground water; foundation or

footing drainage; and sea water infiltration where

the sea waters are discharged back into the sea

water source.

A Non-Storm Water Discharge is...

The basic requirements of the Permit are:

The facility must eliminate any non-stormwater discharges or obtain a separate permit for such

discharges.

The facility must develop and implement a Storm Water Pollution Prevention Plan (SWPPP). The

SWPPP must identify sources of pollutants that may be exposed to stormwater. Once the sources of

pollutants have been identified, the facility operator must develop and implement Best Management

Practices (BMPs) to minimize or prevent polluted runoff.

The facility must develop and implement a Monitoring Program that includes conducting visual

observations and collecting samples of the facility’s storm water discharges associated with industrial

activity. The General Permit requires that the analysis be conducted by a laboratory that is certified by the

State of California.

The facility must submit to the Regional Board, every July 1, an annual report that includes the results of

its monitoring program.

1.

2.

3.

4.

Guidance in preparing a SWPPP is available from a document prepared by the California Storm Water

Quality Task Force called the California Storm Water Best Management Practice Handbook.

a technique, process, activity,

or structure used to reduce the pollutant content of

a storm water discharge. BMPs may include

simple, non-structural methods such as good

housekeeping, staff training and preventive

maintenance. Additionally, BMPs may include

structural modifications such as the installation of

berms, canopies or treatment control (e.g. setting

basins, oil/water separators, etc.)



  

Attachment D 
Infiltration Report 
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Attachment E 

Hydromodification 
 

 



Apple Valley

Basin Routing Study Summary

Stage Storage Table

# Depth Elevation Area (sf)
Incremental 

volume (cf)

Total Volume 

(cf)

Total Volume 

(acre-ft)
Outflow Q Notes

1 0.00 2,921.50 61,712 0 0 - 0.00 Bottom of the rock

2 0.50 2,922.00 61,712 12,342 12,342 0.283 1.42 Invert

3 1.50 2,923.00 61,712 36,768 49,110 1.127 1.42

4 2.50 2,924.00 61,712 45,343 94,453 2.168 1.42

5 3.50 2,925.00 61,712 49,307 143,760 3.300 1.42

6 4.50 2,926.00 61,712 51,058 194,818 4.472 1.42 *Outlet/ Basin WQMP Volume

7 5.50 2,927.00 61,712 51,070 245,888 5.645 22.62 Hydrowin software for outflow

8 6.50 2,928.00 61,712 49,296 295,184 6.776 48.20 Orifice method for outflow

9 7.50 2,929.00 61,712 45,344 340,528 7.817 83.39 Orifice method for outflow

10 8.50 2,930.00 61,712 36,767 377,295 8.662 107.65 Soffit

11 9.00 2,930.50 61,712 12,343 389,638 8.945 117.92 Top of the rock

WQMP Design Capture Volume is 194,430 CF

***Infiltration Rate  = 3"/hour *** Average Infiltration rate per geotechnical report = 3"/hr,  Factor of Safety =3.

System releases water after basin volume reaches 194,818 CF Unit convert =  (3"/hr)/3 x (1'/12") X (1hr/60min) X (1 min/60 sec) = 0.000023 ft/sec

Underground footprint area is 464' x 133' = 61,712 sf

Outlet = Double 36" HDPE Therefore, Q out for basin = 61,712 * 0.000023 = 1.42 cfs

Orfice Q OutFlow = 2xCA x (2gh)^(1/2) 

= 2 x 0.6A x (2x32.2xh)^(1/2) 

A  = 3.141*1.5^2=7.07 ft
2

Allowable outflow = 90% of existing Q25 = 147 x .9 = 132 cfs

h = Water Height Above the centerline of pipe

Example: WSE @ 2929.00

=2 x 0.6 x (7.07) x[2x32.2 x (2929-2927.50)]^(1/2)

= 83.39 cfs



 

                      FLOOD HYDROGRAPH ROUTING PROGRAM 
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 APPLE VALLEY 

 100 YEAR STORM EVENT 1 HOUR BASIN ROUTING 

 7215Q100BRNEW 

 JH 

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

 

 

 Program License Serial Number 6145 

 

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

 ********************* HYDROGRAPH INFORMATION ********************** 

 

   From study/file name: 7215Q100PUHNEW.rte 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =   305 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =      206.166 (CFS) 

   Total volume =      21.611 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

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

 

 

 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Process from Point/Station        1.000 to Point/Station        1.000 

 **** RETARDING BASIN ROUTING **** 

 ______________________________________________________________________ 

 

 User entry of depth-outflow-storage data 

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

 Total number of inflow hydrograph intervals = 305 

 Hydrograph time unit =  5.000 (Min.) 

 Initial depth in storage basin =   0.00(Ft.) 

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

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

 Initial basin depth =   0.00 (Ft.) 

 Initial basin storage =      0.00 (Ac.Ft) 

 Initial basin outflow =   0.00 (CFS) 

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

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

 Depth vs. Storage and Depth vs. Discharge data: 

  Basin Depth  Storage    Outflow   (S-O*dt/2)   (S+O*dt/2) 

      (Ft.)    (Ac.Ft)    (CFS)     (Ac.Ft)    (Ac.Ft) 

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

          0.000      0.000      0.000      0.000        0.000 

          0.500      0.283      1.420      0.278        0.288 

          1.500      1.127      1.420      1.122        1.132 

          2.500      2.168      1.420      2.163        2.173 

          3.500      3.300      1.420      3.295        3.305 

          4.500      4.472      1.420      4.467        4.477 

          5.500      5.645     22.620      5.567        5.723 



          6.500      6.776     48.200      6.610        6.942 

          7.500      7.817     83.390      7.530        8.104 

          8.500      8.662    107.650      8.291        9.033 

          9.000      8.945    117.920      8.539        9.351 

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

   Hydrograph Detention Basin Routing 

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

 

 Graph values: 'I'= unit inflow; 'O'=outflow at time shown 

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

  Time   Inflow  Outflow    Storage                                     Depth  

 (Hours)  (CFS)   (CFS)     (Ac.Ft) .0      51.5  103.08  154.62  206.17 (Ft.) 

  0.083    0.13    0.00      0.000  O       |       |       |       |     0.00 

  0.167    0.96    0.02      0.004  O       |       |       |       |     0.01 

  0.250    2.21    0.07      0.015  O       |       |       |       |     0.03 

  0.333    2.82    0.16      0.031  O       |       |       |       |     0.06 

  0.417    3.17    0.25      0.050  O       |       |       |       |     0.09 

  0.500    3.40    0.36      0.071  O       |       |       |       |     0.13 

  0.583    3.58    0.46      0.092  O       |       |       |       |     0.16 

  0.667    3.71    0.57      0.114  O       |       |       |       |     0.20 

  0.750    3.81    0.68      0.135  O       |       |       |       |     0.24 

  0.833    3.90    0.79      0.157  O       |       |       |       |     0.28 

  0.917    3.97    0.89      0.178  O       |       |       |       |     0.31 

  1.000    4.02    1.00      0.199  O       |       |       |       |     0.35 

  1.083    4.07    1.10      0.220  O       |       |       |       |     0.39 

  1.167    4.10    1.20      0.240  O       |       |       |       |     0.42 

  1.250    4.13    1.30      0.260  O       |       |       |       |     0.46 

  1.333    4.17    1.40      0.279  O       |       |       |       |     0.49 

  1.417    4.20    1.42      0.298  O       |       |       |       |     0.52 

  1.500    4.22    1.42      0.317  O       |       |       |       |     0.54 

  1.583    4.24    1.42      0.337  O       |       |       |       |     0.56 

  1.667    4.25    1.42      0.356  O       |       |       |       |     0.59 

  1.750    4.27    1.42      0.376  O       |       |       |       |     0.61 

  1.833    4.28    1.42      0.395  O       |       |       |       |     0.63 

  1.917    4.30    1.42      0.415  O       |       |       |       |     0.66 

  2.000    4.32    1.42      0.435  O       |       |       |       |     0.68 

  2.083    4.33    1.42      0.455  O       |       |       |       |     0.70 

  2.167    4.35    1.42      0.475  O       |       |       |       |     0.73 

  2.250    4.36    1.42      0.495  O       |       |       |       |     0.75 

  2.333    4.38    1.42      0.516  O       |       |       |       |     0.78 

  2.417    4.39    1.42      0.536  O       |       |       |       |     0.80 

  2.500    4.41    1.42      0.557  O       |       |       |       |     0.82 

  2.583    4.43    1.42      0.577  O       |       |       |       |     0.85 

  2.667    4.44    1.42      0.598  O       |       |       |       |     0.87 

  2.750    4.46    1.42      0.619  O       |       |       |       |     0.90 

  2.833    4.48    1.42      0.640  O       |       |       |       |     0.92 

  2.917    4.50    1.42      0.661  O       |       |       |       |     0.95 

  3.000    4.51    1.42      0.682  O       |       |       |       |     0.97 

  3.083    4.53    1.42      0.704  O       |       |       |       |     1.00 

  3.167    4.55    1.42      0.725  O       |       |       |       |     1.02 

  3.250    4.57    1.42      0.747  O       |       |       |       |     1.05 

  3.333    4.58    1.42      0.768  O       |       |       |       |     1.08 

  3.417    4.60    1.42      0.790  O       |       |       |       |     1.10 

  3.500    4.62    1.42      0.812  O       |       |       |       |     1.13 

  3.583    4.64    1.42      0.834  O       |       |       |       |     1.15 

  3.667    4.66    1.42      0.857  O       |       |       |       |     1.18 

  3.750    4.68    1.42      0.879  O       |       |       |       |     1.21 

  3.833    4.70    1.42      0.901  O       |       |       |       |     1.23 

  3.917    4.72    1.42      0.924  O       |       |       |       |     1.26 

  4.000    4.73    1.42      0.947  O       |       |       |       |     1.29 

  4.083    4.75    1.42      0.970  O       |       |       |       |     1.31 

  4.167    4.77    1.42      0.993  O       |       |       |       |     1.34 

  4.250    4.80    1.42      1.016  O       |       |       |       |     1.37 



  4.333    4.82    1.42      1.039  O       |       |       |       |     1.40 

  4.417    4.84    1.42      1.063  O       |       |       |       |     1.42 

  4.500    4.86    1.42      1.086  O       |       |       |       |     1.45 

  4.583    4.88    1.42      1.110  O       |       |       |       |     1.48 

  4.667    4.90    1.42      1.134  O       |       |       |       |     1.51 

  4.750    4.92    1.42      1.158  O       |       |       |       |     1.53 

  4.833    4.94    1.42      1.182  O       |       |       |       |     1.55 

  4.917    4.97    1.42      1.207  O       |       |       |       |     1.58 

  5.000    4.99    1.42      1.231  O       |       |       |       |     1.60 

  5.083    5.01    1.42      1.256  O       |       |       |       |     1.62 

  5.167    5.03    1.42      1.281  O       |       |       |       |     1.65 

  5.250    5.06    1.42      1.305  O       |       |       |       |     1.67 

  5.333    5.08    1.42      1.331  O       |       |       |       |     1.70 

  5.417    5.11    1.42      1.356  O       |       |       |       |     1.72 

  5.500    5.13    1.42      1.381  O       |       |       |       |     1.74 

  5.583    5.15    1.42      1.407  O       |       |       |       |     1.77 

  5.667    5.18    1.42      1.433  O       |       |       |       |     1.79 

  5.750    5.20    1.42      1.459  O       |       |       |       |     1.82 

  5.833    5.23    1.42      1.485  O       |       |       |       |     1.84 

  5.917    5.26    1.42      1.511  O       |       |       |       |     1.87 

  6.000    5.28    1.42      1.538  O       |       |       |       |     1.89 

  6.083    5.31    1.42      1.564  O       |       |       |       |     1.92 

  6.167    5.34    1.42      1.591  O       |       |       |       |     1.95 

  6.250    5.36    1.42      1.618  O       |       |       |       |     1.97 

  6.333    5.39    1.42      1.646  O       |       |       |       |     2.00 

  6.417    5.42    1.42      1.673  O       |       |       |       |     2.02 

  6.500    5.45    1.42      1.701  O       |       |       |       |     2.05 

  6.583    5.48    1.42      1.729  O       |       |       |       |     2.08 

  6.667    5.50    1.42      1.757  O       |       |       |       |     2.10 

  6.750    5.53    1.42      1.785  O       |       |       |       |     2.13 

  6.833    5.56    1.42      1.813  O       |       |       |       |     2.16 

  6.917    5.59    1.42      1.842  O       |       |       |       |     2.19 

  7.000    5.62    1.42      1.871  O       |       |       |       |     2.21 

  7.083    5.66    1.42      1.900  O       |       |       |       |     2.24 

  7.167    5.69    1.42      1.929  O       |       |       |       |     2.27 

  7.250    5.72    1.42      1.959  O       |       |       |       |     2.30 

  7.333    5.75    1.42      1.988  O       |       |       |       |     2.33 

  7.417    5.79    1.42      2.018  O       |       |       |       |     2.36 

  7.500    5.82    1.42      2.048  O       |       |       |       |     2.39 

  7.583    5.85    1.42      2.079  O       |       |       |       |     2.41 

  7.667    5.89    1.42      2.110  O       |       |       |       |     2.44 

  7.750    5.92    1.42      2.140  O       |       |       |       |     2.47 

  7.833    5.96    1.42      2.172  O       |       |       |       |     2.50 

  7.917    6.00    1.42      2.203  O       |       |       |       |     2.53 

  8.000    6.03    1.42      2.235  O       |       |       |       |     2.56 

  8.083    6.07    1.42      2.266  O       |       |       |       |     2.59 

  8.167    6.11    1.42      2.299  O       |       |       |       |     2.62 

  8.250    6.15    1.42      2.331  O       |       |       |       |     2.64 

  8.333    6.19    1.42      2.364  O       |       |       |       |     2.67 

  8.417    6.23    1.42      2.397  O       |       |       |       |     2.70 

  8.500    6.27    1.42      2.430  O       |       |       |       |     2.73 

  8.583    6.31    1.42      2.464  O       |       |       |       |     2.76 

  8.667    6.35    1.42      2.497  O       |       |       |       |     2.79 

  8.750    6.39    1.42      2.531  O       |       |       |       |     2.82 

  8.833    6.44    1.42      2.566  O       |       |       |       |     2.85 

  8.917    6.48    1.42      2.601  OI      |       |       |       |     2.88 

  9.000    6.53    1.42      2.636  OI      |       |       |       |     2.91 

  9.083    6.58    1.42      2.671  OI      |       |       |       |     2.94 

  9.167    6.62    1.42      2.707  OI      |       |       |       |     2.98 

  9.250    6.67    1.42      2.743  OI      |       |       |       |     3.01 

  9.333    6.72    1.42      2.779  OI      |       |       |       |     3.04 

  9.417    6.77    1.42      2.816  OI      |       |       |       |     3.07 

  9.500    6.82    1.42      2.853  OI      |       |       |       |     3.10 



  9.583    6.87    1.42      2.890  OI      |       |       |       |     3.14 

  9.667    6.92    1.42      2.928  OI      |       |       |       |     3.17 

  9.750    6.98    1.42      2.966  OI      |       |       |       |     3.20 

  9.833    7.03    1.42      3.004  OI      |       |       |       |     3.24 

  9.917    7.09    1.42      3.043  OI      |       |       |       |     3.27 

 10.000    7.15    1.42      3.082  OI      |       |       |       |     3.31 

 10.083    7.21    1.42      3.122  OI      |       |       |       |     3.34 

 10.167    7.27    1.42      3.162  OI      |       |       |       |     3.38 

 10.250    7.33    1.42      3.203  OI      |       |       |       |     3.41 

 10.333    7.39    1.42      3.243  OI      |       |       |       |     3.45 

 10.417    7.46    1.42      3.285  OI      |       |       |       |     3.49 

 10.500    7.52    1.42      3.327  OI      |       |       |       |     3.52 

 10.583    7.59    1.42      3.369  OI      |       |       |       |     3.56 

 10.667    7.66    1.42      3.412  OI      |       |       |       |     3.60 

 10.750    7.73    1.42      3.455  OI      |       |       |       |     3.63 

 10.833    7.80    1.42      3.498  OI      |       |       |       |     3.67 

 10.917    7.87    1.42      3.543  OI      |       |       |       |     3.71 

 11.000    7.95    1.42      3.587  OI      |       |       |       |     3.75 

 11.083    8.03    1.42      3.633  OI      |       |       |       |     3.78 

 11.167    8.11    1.42      3.678  OI      |       |       |       |     3.82 

 11.250    8.19    1.42      3.725  OI      |       |       |       |     3.86 

 11.333    8.27    1.42      3.772  OI      |       |       |       |     3.90 

 11.417    8.36    1.42      3.819  OI      |       |       |       |     3.94 

 11.500    8.45    1.42      3.867  OI      |       |       |       |     3.98 

 11.583    8.54    1.42      3.916  OI      |       |       |       |     4.03 

 11.667    8.63    1.42      3.965  OI      |       |       |       |     4.07 

 11.750    8.73    1.42      4.015  OI      |       |       |       |     4.11 

 11.833    8.83    1.42      4.066  OI      |       |       |       |     4.15 

 11.917    8.93    1.42      4.117  OI      |       |       |       |     4.20 

 12.000    9.04    1.42      4.169  OI      |       |       |       |     4.24 

 12.083    9.13    1.42      4.222  OI      |       |       |       |     4.29 

 12.167    9.12    1.42      4.275  OI      |       |       |       |     4.33 

 12.250    9.05    1.42      4.328  OI      |       |       |       |     4.38 

 12.333    9.08    1.42      4.381  OI      |       |       |       |     4.42 

 12.417    9.16    1.42      4.434  OI      |       |       |       |     4.47 

 12.500    9.25    1.68      4.486  OI      |       |       |       |     4.51 

 12.583    9.35    2.57      4.536  OI      |       |       |       |     4.55 

 12.667    9.47    3.37      4.580  OI      |       |       |       |     4.59 

 12.750    9.60    4.10      4.620  OI      |       |       |       |     4.63 

 12.833    9.73    4.75      4.656  OI      |       |       |       |     4.66 

 12.917    9.88    5.34      4.689  OI      |       |       |       |     4.68 

 13.000   10.03    5.88      4.719  OI      |       |       |       |     4.71 

 13.083   10.19    6.38      4.746  OI      |       |       |       |     4.73 

 13.167   10.36    6.83      4.772  |O      |       |       |       |     4.76 

 13.250   10.54    7.26      4.795  |O      |       |       |       |     4.78 

 13.333   10.72    7.65      4.817  |O      |       |       |       |     4.79 

 13.417   10.92    8.02      4.837  |O      |       |       |       |     4.81 

 13.500   11.12    8.37      4.857  |O      |       |       |       |     4.83 

 13.583   11.34    8.71      4.875  |O      |       |       |       |     4.84 

 13.667   11.56    9.03      4.893  |O      |       |       |       |     4.86 

 13.750   11.80    9.34      4.910  |O      |       |       |       |     4.87 

 13.833   12.05    9.64      4.927  |O      |       |       |       |     4.89 

 13.917   12.32    9.94      4.944  |O      |       |       |       |     4.90 

 14.000   12.60   10.24      4.960  |O      |       |       |       |     4.92 

 14.083   12.91   10.53      4.976  |OI     |       |       |       |     4.93 

 14.167   13.25   10.83      4.993  |OI     |       |       |       |     4.94 

 14.250   13.63   11.14      5.010  |OI     |       |       |       |     4.96 

 14.333   14.01   11.45      5.027  |OI     |       |       |       |     4.97 

 14.417   14.41   11.78      5.045  |OI     |       |       |       |     4.99 

 14.500   14.84   12.11      5.063  |OI     |       |       |       |     5.00 

 14.583   15.30   12.46      5.083  |OI     |       |       |       |     5.02 

 14.667   15.79   12.82      5.103  |OI     |       |       |       |     5.04 

 14.750   16.34   13.20      5.124  | O     |       |       |       |     5.06 



 14.833   16.92   13.60      5.146  | O     |       |       |       |     5.07 

 14.917   17.57   14.03      5.170  | O     |       |       |       |     5.09 

 15.000   18.28   14.48      5.195  | O     |       |       |       |     5.12 

 15.083   19.09   14.98      5.222  | O     |       |       |       |     5.14 

 15.167   19.97   15.51      5.252  | OI    |       |       |       |     5.16 

 15.250   20.99   16.09      5.284  | OI    |       |       |       |     5.19 

 15.333   22.14   16.73      5.319  | OI    |       |       |       |     5.22 

 15.417   23.33   17.44      5.358  | OI    |       |       |       |     5.26 

 15.500   23.90   18.16      5.398  | OI    |       |       |       |     5.29 

 15.583   24.28   18.86      5.437  | OI    |       |       |       |     5.32 

 15.667   25.77   19.58      5.477  |  O    |       |       |       |     5.36 

 15.750   28.19   20.45      5.525  |  OI   |       |       |       |     5.40 

 15.833   31.71   21.56      5.586  |  OI   |       |       |       |     5.45 

 15.917   37.38   23.19      5.670  |  O I  |       |       |       |     5.52 

 16.000   48.36   26.03      5.796  |   O  I|       |       |       |     5.63 

 16.083   80.48   31.58      6.041  |   O   |   I   |       |       |     5.85 

 16.167  166.65   44.87      6.629  |     O |       |       |I      |     6.37 

 16.250  206.17   72.91      7.507  |       |  O    |       |      I|     7.20 

 16.333  123.30   90.87      8.078  |       |     O |  I    |       |     7.81 

 16.417   84.43   93.21      8.159  |       |    IO |       |       |     7.90 

 16.500   64.67   89.85      8.042  |       | I  O  |       |       |     7.77 

 16.583   53.65   84.33      7.850  |       I    O  |       |       |     7.54 

 16.667   44.27   77.10      7.631  |     I |  O    |       |       |     7.32 

 16.750   38.10   69.61      7.409  |    I  | O     |       |       |     7.11 

 16.833   33.12   62.52      7.200  |    I  |O      |       |       |     6.91 

 16.917   29.09   55.97      7.006  |   I   O       |       |       |     6.72 

 17.000   25.64   50.01      6.829  |  I   O|       |       |       |     6.55 

 17.083   22.52   45.70      6.666  |  I   O|       |       |       |     6.40 

 17.167   19.98   42.17      6.509  |  I  O |       |       |       |     6.26 

 17.250   18.95   38.89      6.364  | I   O |       |       |       |     6.14 

 17.333   17.88   35.93      6.234  | I  O  |       |       |       |     6.02 

 17.417   16.09   33.19      6.113  | I  O  |       |       |       |     5.91 

 17.500   14.84   30.63      5.999  | I O   |       |       |       |     5.81 

 17.583   12.69   28.19      5.891  |I  O   |       |       |       |     5.72 

 17.667   12.04   25.91      5.790  |I  O   |       |       |       |     5.63 

 17.750   11.51   23.87      5.700  |I O    |       |       |       |     5.55 

 17.833   11.06   22.16      5.619  |I O    |       |       |       |     5.48 

 17.917   10.63   20.83      5.546  |I O    |       |       |       |     5.42 

 18.000   10.26   19.61      5.479  |I O    |       |       |       |     5.36 

 18.083    9.93   18.50      5.417  |IO     |       |       |       |     5.31 

 18.167    9.74   17.48      5.361  |IO     |       |       |       |     5.26 

 18.250    9.64   16.57      5.310  |IO     |       |       |       |     5.21 

 18.333    9.46   15.75      5.265  |IO     |       |       |       |     5.18 

 18.417    9.26   15.00      5.223  |IO     |       |       |       |     5.14 

 18.500    9.06   14.31      5.185  |IO     |       |       |       |     5.11 

 18.583    8.86   13.69      5.151  |IO     |       |       |       |     5.08 

 18.667    8.68   13.11      5.119  |IO     |       |       |       |     5.05 

 18.750    8.50   12.58      5.090  |O      |       |       |       |     5.03 

 18.833    8.33   12.09      5.063  |O      |       |       |       |     5.00 

 18.917    8.16   11.64      5.038  |O      |       |       |       |     4.98 

 19.000    8.01   11.22      5.015  |O      |       |       |       |     4.96 

 19.083    7.86   10.84      4.993  |O      |       |       |       |     4.94 

 19.167    7.71   10.48      4.973  |O      |       |       |       |     4.93 

 19.250    7.57   10.15      4.955  |O      |       |       |       |     4.91 

 19.333    7.44    9.84      4.938  |O      |       |       |       |     4.90 

 19.417    7.32    9.55      4.922  |O      |       |       |       |     4.88 

 19.500    7.20    9.28      4.907  |O      |       |       |       |     4.87 

 19.583    7.08    9.03      4.893  |O      |       |       |       |     4.86 

 19.667    6.97    8.80      4.880  |O      |       |       |       |     4.85 

 19.750    6.86    8.58      4.868  |O      |       |       |       |     4.84 

 19.833    6.76    8.37      4.857  |O      |       |       |       |     4.83 

 19.917    6.66    8.18      4.846  |O      |       |       |       |     4.82 

 20.000    6.57    7.99      4.836  |O      |       |       |       |     4.81 

WHEN WATER SURFACE
REACHES TO ELEV.
2921.50 + 7.9' = 2929.40
-> Qout = 93.2 CFS



 20.083    6.47    7.82      4.826  |O      |       |       |       |     4.80 

 20.167    6.39    7.66      4.817  IO      |       |       |       |     4.79 

 20.250    6.30    7.50      4.809  IO      |       |       |       |     4.79 

 20.333    6.22    7.36      4.801  IO      |       |       |       |     4.78 

 20.417    6.14    7.22      4.793  IO      |       |       |       |     4.77 

 20.500    6.06    7.09      4.786  IO      |       |       |       |     4.77 

 20.583    5.99    6.96      4.779  IO      |       |       |       |     4.76 

 20.667    5.92    6.84      4.772  IO      |       |       |       |     4.76 

 20.750    5.85    6.73      4.766  IO      |       |       |       |     4.75 

 20.833    5.78    6.62      4.760  IO      |       |       |       |     4.75 

 20.917    5.71    6.52      4.754  IO      |       |       |       |     4.74 

 21.000    5.65    6.42      4.749  O       |       |       |       |     4.74 

 21.083    5.59    6.33      4.744  O       |       |       |       |     4.73 

 21.167    5.53    6.24      4.739  O       |       |       |       |     4.73 

 21.250    5.47    6.15      4.734  O       |       |       |       |     4.72 

 21.333    5.41    6.07      4.729  O       |       |       |       |     4.72 

 21.417    5.35    5.99      4.725  O       |       |       |       |     4.72 

 21.500    5.30    5.91      4.720  O       |       |       |       |     4.71 

 21.583    5.25    5.84      4.716  O       |       |       |       |     4.71 

 21.667    5.20    5.76      4.712  O       |       |       |       |     4.70 

 21.750    5.15    5.69      4.709  O       |       |       |       |     4.70 

 21.833    5.10    5.63      4.705  O       |       |       |       |     4.70 

 21.917    5.05    5.56      4.701  O       |       |       |       |     4.70 

 22.000    5.00    5.50      4.698  O       |       |       |       |     4.69 

 22.083    4.96    5.44      4.694  O       |       |       |       |     4.69 

 22.167    4.92    5.38      4.691  O       |       |       |       |     4.69 

 22.250    4.87    5.32      4.688  O       |       |       |       |     4.68 

 22.333    4.83    5.27      4.685  O       |       |       |       |     4.68 

 22.417    4.79    5.21      4.682  O       |       |       |       |     4.68 

 22.500    4.75    5.16      4.679  O       |       |       |       |     4.68 

 22.583    4.71    5.11      4.676  O       |       |       |       |     4.67 

 22.667    4.67    5.06      4.674  O       |       |       |       |     4.67 

 22.750    4.63    5.01      4.671  O       |       |       |       |     4.67 

 22.833    4.60    4.97      4.668  O       |       |       |       |     4.67 

 22.917    4.56    4.92      4.666  O       |       |       |       |     4.67 

 23.000    4.52    4.88      4.663  O       |       |       |       |     4.66 

 23.083    4.49    4.83      4.661  O       |       |       |       |     4.66 

 23.167    4.46    4.79      4.659  O       |       |       |       |     4.66 

 23.250    4.42    4.75      4.656  O       |       |       |       |     4.66 

 23.333    4.39    4.71      4.654  O       |       |       |       |     4.66 

 23.417    4.36    4.67      4.652  O       |       |       |       |     4.65 

 23.500    4.33    4.63      4.650  O       |       |       |       |     4.65 

 23.583    4.29    4.59      4.648  O       |       |       |       |     4.65 

 23.667    4.26    4.56      4.646  O       |       |       |       |     4.65 

 23.750    4.23    4.52      4.644  O       |       |       |       |     4.65 

 23.833    4.21    4.49      4.642  O       |       |       |       |     4.64 

 23.917    4.18    4.45      4.640  O       |       |       |       |     4.64 

 24.000    4.15    4.42      4.638  O       |       |       |       |     4.64 

 24.083    3.99    4.38      4.636  O       |       |       |       |     4.64 

 24.167    3.14    4.28      4.630  O       |       |       |       |     4.63 

 24.250    1.87    4.07      4.619  O       |       |       |       |     4.63 

 24.333    1.26    3.78      4.602  O       |       |       |       |     4.61 

 24.417    0.91    3.46      4.585  O       |       |       |       |     4.60 

 24.500    0.68    3.15      4.568  O       |       |       |       |     4.58 

 24.583    0.51    2.85      4.551  O       |       |       |       |     4.57 

 24.667    0.39    2.57      4.536  O       |       |       |       |     4.55 

 24.750    0.29    2.31      4.521  O       |       |       |       |     4.54 

 24.833    0.22    2.07      4.508  O       |       |       |       |     4.53 

 24.917    0.16    1.85      4.496  O       |       |       |       |     4.52 

 25.000    0.12    1.65      4.485  O       |       |       |       |     4.51 

 25.083    0.09    1.47      4.475  O       |       |       |       |     4.50 

 25.167    0.07    1.42      4.465  O       |       |       |       |     4.49 

 25.250    0.05    1.42      4.456  O       |       |       |       |     4.49 



 25.333    0.03    1.42      4.446  O       |       |       |       |     4.48 

 25.417    0.01    1.42      4.437  O       |       |       |       |     4.47 

 25.500    0.00    1.42      4.427  O       |       |       |       |     4.46 

 25.583    0.00    1.42      4.417  O       |       |       |       |     4.45 

 25.667    0.00    1.42      4.407  O       |       |       |       |     4.44 

 25.750    0.00    1.42      4.398  O       |       |       |       |     4.44 

 25.833    0.00    1.42      4.388  O       |       |       |       |     4.43 

 25.917    0.00    1.42      4.378  O       |       |       |       |     4.42 

 26.000    0.00    1.42      4.368  O       |       |       |       |     4.41 

 26.083    0.00    1.42      4.359  O       |       |       |       |     4.40 

 26.167    0.00    1.42      4.349  O       |       |       |       |     4.39 

 26.250    0.00    1.42      4.339  O       |       |       |       |     4.39 

 26.333    0.00    1.42      4.329  O       |       |       |       |     4.38 

 26.417    0.00    1.42      4.319  O       |       |       |       |     4.37 

 26.500    0.00    1.42      4.310  O       |       |       |       |     4.36 

 26.583    0.00    1.42      4.300  O       |       |       |       |     4.35 

 26.667    0.00    1.42      4.290  O       |       |       |       |     4.34 

 26.750    0.00    1.42      4.280  O       |       |       |       |     4.34 

 26.833    0.00    1.42      4.270  O       |       |       |       |     4.33 

 26.917    0.00    1.42      4.261  O       |       |       |       |     4.32 

 27.000    0.00    1.42      4.251  O       |       |       |       |     4.31 

 27.083    0.00    1.42      4.241  O       |       |       |       |     4.30 

 27.167    0.00    1.42      4.231  O       |       |       |       |     4.29 

 27.250    0.00    1.42      4.222  O       |       |       |       |     4.29 

 27.333    0.00    1.42      4.212  O       |       |       |       |     4.28 

 27.417    0.00    1.42      4.202  O       |       |       |       |     4.27 

 27.500    0.00    1.42      4.192  O       |       |       |       |     4.26 

 27.583    0.00    1.42      4.182  O       |       |       |       |     4.25 

 27.667    0.00    1.42      4.173  O       |       |       |       |     4.24 

 27.750    0.00    1.42      4.163  O       |       |       |       |     4.24 

 27.833    0.00    1.42      4.153  O       |       |       |       |     4.23 

 27.917    0.00    1.42      4.143  O       |       |       |       |     4.22 

 28.000    0.00    1.42      4.134  O       |       |       |       |     4.21 

 28.083    0.00    1.42      4.124  O       |       |       |       |     4.20 

 28.167    0.00    1.42      4.114  O       |       |       |       |     4.19 

 28.250    0.00    1.42      4.104  O       |       |       |       |     4.19 

 28.333    0.00    1.42      4.094  O       |       |       |       |     4.18 

 28.417    0.00    1.42      4.085  O       |       |       |       |     4.17 

 28.500    0.00    1.42      4.075  O       |       |       |       |     4.16 

 28.583    0.00    1.42      4.065  O       |       |       |       |     4.15 

 28.667    0.00    1.42      4.055  O       |       |       |       |     4.14 

 28.750    0.00    1.42      4.046  O       |       |       |       |     4.14 

 28.833    0.00    1.42      4.036  O       |       |       |       |     4.13 

 28.917    0.00    1.42      4.026  O       |       |       |       |     4.12 

 29.000    0.00    1.42      4.016  O       |       |       |       |     4.11 

 29.083    0.00    1.42      4.006  O       |       |       |       |     4.10 

 29.167    0.00    1.42      3.997  O       |       |       |       |     4.09 

 29.250    0.00    1.42      3.987  O       |       |       |       |     4.09 

 29.333    0.00    1.42      3.977  O       |       |       |       |     4.08 

 29.417    0.00    1.42      3.967  O       |       |       |       |     4.07 

 29.500    0.00    1.42      3.958  O       |       |       |       |     4.06 

 29.583    0.00    1.42      3.948  O       |       |       |       |     4.05 

 29.667    0.00    1.42      3.938  O       |       |       |       |     4.04 

 29.750    0.00    1.42      3.928  O       |       |       |       |     4.04 

 29.833    0.00    1.42      3.918  O       |       |       |       |     4.03 

 29.917    0.00    1.42      3.909  O       |       |       |       |     4.02 

 30.000    0.00    1.42      3.899  O       |       |       |       |     4.01 

 30.083    0.00    1.42      3.889  O       |       |       |       |     4.00 

 30.167    0.00    1.42      3.879  O       |       |       |       |     3.99 

 30.250    0.00    1.42      3.870  O       |       |       |       |     3.99 

 30.333    0.00    1.42      3.860  O       |       |       |       |     3.98 

 30.417    0.00    1.42      3.850  O       |       |       |       |     3.97 

 30.500    0.00    1.42      3.840  O       |       |       |       |     3.96 



 30.583    0.00    1.42      3.830  O       |       |       |       |     3.95 

 30.667    0.00    1.42      3.821  O       |       |       |       |     3.94 

 30.750    0.00    1.42      3.811  O       |       |       |       |     3.94 

 30.833    0.00    1.42      3.801  O       |       |       |       |     3.93 

 30.917    0.00    1.42      3.791  O       |       |       |       |     3.92 

 31.000    0.00    1.42      3.782  O       |       |       |       |     3.91 

 31.083    0.00    1.42      3.772  O       |       |       |       |     3.90 

 31.167    0.00    1.42      3.762  O       |       |       |       |     3.89 

 31.250    0.00    1.42      3.752  O       |       |       |       |     3.89 

 31.333    0.00    1.42      3.742  O       |       |       |       |     3.88 

 31.417    0.00    1.42      3.733  O       |       |       |       |     3.87 

 31.500    0.00    1.42      3.723  O       |       |       |       |     3.86 

 31.583    0.00    1.42      3.713  O       |       |       |       |     3.85 

 31.667    0.00    1.42      3.703  O       |       |       |       |     3.84 

 31.750    0.00    1.42      3.693  O       |       |       |       |     3.84 

 31.833    0.00    1.42      3.684  O       |       |       |       |     3.83 

 31.917    0.00    1.42      3.674  O       |       |       |       |     3.82 

 32.000    0.00    1.42      3.664  O       |       |       |       |     3.81 

 32.083    0.00    1.42      3.654  O       |       |       |       |     3.80 

 32.167    0.00    1.42      3.645  O       |       |       |       |     3.79 

 32.250    0.00    1.42      3.635  O       |       |       |       |     3.79 

 32.333    0.00    1.42      3.625  O       |       |       |       |     3.78 

 32.417    0.00    1.42      3.615  O       |       |       |       |     3.77 

 32.500    0.00    1.42      3.605  O       |       |       |       |     3.76 

 32.583    0.00    1.42      3.596  O       |       |       |       |     3.75 

 32.667    0.00    1.42      3.586  O       |       |       |       |     3.74 

 32.750    0.00    1.42      3.576  O       |       |       |       |     3.74 

 32.833    0.00    1.42      3.566  O       |       |       |       |     3.73 

 32.917    0.00    1.42      3.557  O       |       |       |       |     3.72 

 33.000    0.00    1.42      3.547  O       |       |       |       |     3.71 

 33.083    0.00    1.42      3.537  O       |       |       |       |     3.70 

 33.167    0.00    1.42      3.527  O       |       |       |       |     3.69 

 33.250    0.00    1.42      3.517  O       |       |       |       |     3.69 

 33.333    0.00    1.42      3.508  O       |       |       |       |     3.68 

 33.417    0.00    1.42      3.498  O       |       |       |       |     3.67 

 33.500    0.00    1.42      3.488  O       |       |       |       |     3.66 

 33.583    0.00    1.42      3.478  O       |       |       |       |     3.65 

 33.667    0.00    1.42      3.469  O       |       |       |       |     3.64 

 33.750    0.00    1.42      3.459  O       |       |       |       |     3.64 

 33.833    0.00    1.42      3.449  O       |       |       |       |     3.63 

 33.917    0.00    1.42      3.439  O       |       |       |       |     3.62 

 34.000    0.00    1.42      3.429  O       |       |       |       |     3.61 

 34.083    0.00    1.42      3.420  O       |       |       |       |     3.60 

 34.167    0.00    1.42      3.410  O       |       |       |       |     3.59 

 34.250    0.00    1.42      3.400  O       |       |       |       |     3.59 

 34.333    0.00    1.42      3.390  O       |       |       |       |     3.58 

 34.417    0.00    1.42      3.381  O       |       |       |       |     3.57 

 34.500    0.00    1.42      3.371  O       |       |       |       |     3.56 

 34.583    0.00    1.42      3.361  O       |       |       |       |     3.55 

 34.667    0.00    1.42      3.351  O       |       |       |       |     3.54 

 34.750    0.00    1.42      3.341  O       |       |       |       |     3.54 

 34.833    0.00    1.42      3.332  O       |       |       |       |     3.53 

 34.917    0.00    1.42      3.322  O       |       |       |       |     3.52 

 35.000    0.00    1.42      3.312  O       |       |       |       |     3.51 

 35.083    0.00    1.42      3.302  O       |       |       |       |     3.50 

 35.167    0.00    1.42      3.293  O       |       |       |       |     3.49 

 35.250    0.00    1.42      3.283  O       |       |       |       |     3.48 

 35.333    0.00    1.42      3.273  O       |       |       |       |     3.48 

 35.417    0.00    1.42      3.263  O       |       |       |       |     3.47 

 35.500    0.00    1.42      3.253  O       |       |       |       |     3.46 

 35.583    0.00    1.42      3.244  O       |       |       |       |     3.45 

 35.667    0.00    1.42      3.234  O       |       |       |       |     3.44 

 35.750    0.00    1.42      3.224  O       |       |       |       |     3.43 



 35.833    0.00    1.42      3.214  O       |       |       |       |     3.42 

 35.917    0.00    1.42      3.205  O       |       |       |       |     3.42 

 36.000    0.00    1.42      3.195  O       |       |       |       |     3.41 

 36.083    0.00    1.42      3.185  O       |       |       |       |     3.40 

 36.167    0.00    1.42      3.175  O       |       |       |       |     3.39 

 36.250    0.00    1.42      3.165  O       |       |       |       |     3.38 

 36.333    0.00    1.42      3.156  O       |       |       |       |     3.37 

 36.417    0.00    1.42      3.146  O       |       |       |       |     3.36 

 36.500    0.00    1.42      3.136  O       |       |       |       |     3.36 

 36.583    0.00    1.42      3.126  O       |       |       |       |     3.35 

 36.667    0.00    1.42      3.116  O       |       |       |       |     3.34 

 36.750    0.00    1.42      3.107  O       |       |       |       |     3.33 

 36.833    0.00    1.42      3.097  O       |       |       |       |     3.32 

 36.917    0.00    1.42      3.087  O       |       |       |       |     3.31 

 37.000    0.00    1.42      3.077  O       |       |       |       |     3.30 

 37.083    0.00    1.42      3.068  O       |       |       |       |     3.29 

 37.167    0.00    1.42      3.058  O       |       |       |       |     3.29 

 37.250    0.00    1.42      3.048  O       |       |       |       |     3.28 

 37.333    0.00    1.42      3.038  O       |       |       |       |     3.27 

 37.417    0.00    1.42      3.028  O       |       |       |       |     3.26 

 37.500    0.00    1.42      3.019  O       |       |       |       |     3.25 

 37.583    0.00    1.42      3.009  O       |       |       |       |     3.24 

 37.667    0.00    1.42      2.999  O       |       |       |       |     3.23 

 37.750    0.00    1.42      2.989  O       |       |       |       |     3.23 

 37.833    0.00    1.42      2.980  O       |       |       |       |     3.22 

 37.917    0.00    1.42      2.970  O       |       |       |       |     3.21 

 38.000    0.00    1.42      2.960  O       |       |       |       |     3.20 

 38.083    0.00    1.42      2.950  O       |       |       |       |     3.19 

 38.167    0.00    1.42      2.940  O       |       |       |       |     3.18 

 38.250    0.00    1.42      2.931  O       |       |       |       |     3.17 

 38.333    0.00    1.42      2.921  O       |       |       |       |     3.17 

 38.417    0.00    1.42      2.911  O       |       |       |       |     3.16 

 38.500    0.00    1.42      2.901  O       |       |       |       |     3.15 

 38.583    0.00    1.42      2.892  O       |       |       |       |     3.14 

 38.667    0.00    1.42      2.882  O       |       |       |       |     3.13 

 38.750    0.00    1.42      2.872  O       |       |       |       |     3.12 

 38.833    0.00    1.42      2.862  O       |       |       |       |     3.11 

 38.917    0.00    1.42      2.852  O       |       |       |       |     3.10 

 39.000    0.00    1.42      2.843  O       |       |       |       |     3.10 

 39.083    0.00    1.42      2.833  O       |       |       |       |     3.09 

 39.167    0.00    1.42      2.823  O       |       |       |       |     3.08 

 39.250    0.00    1.42      2.813  O       |       |       |       |     3.07 

 39.333    0.00    1.42      2.804  O       |       |       |       |     3.06 

 39.417    0.00    1.42      2.794  O       |       |       |       |     3.05 

 39.500    0.00    1.42      2.784  O       |       |       |       |     3.04 

 39.583    0.00    1.42      2.774  O       |       |       |       |     3.04 

 39.667    0.00    1.42      2.764  O       |       |       |       |     3.03 

 39.750    0.00    1.42      2.755  O       |       |       |       |     3.02 

 39.833    0.00    1.42      2.745  O       |       |       |       |     3.01 

 39.917    0.00    1.42      2.735  O       |       |       |       |     3.00 

 40.000    0.00    1.42      2.725  O       |       |       |       |     2.99 

 40.083    0.00    1.42      2.716  O       |       |       |       |     2.98 

 40.167    0.00    1.42      2.706  O       |       |       |       |     2.98 

 40.250    0.00    1.42      2.696  O       |       |       |       |     2.97 

 40.333    0.00    1.42      2.686  O       |       |       |       |     2.96 

 40.417    0.00    1.42      2.676  O       |       |       |       |     2.95 

 40.500    0.00    1.42      2.667  O       |       |       |       |     2.94 

 40.583    0.00    1.42      2.657  O       |       |       |       |     2.93 

 40.667    0.00    1.42      2.647  O       |       |       |       |     2.92 

 40.750    0.00    1.42      2.637  O       |       |       |       |     2.91 

 40.833    0.00    1.42      2.628  O       |       |       |       |     2.91 

 40.917    0.00    1.42      2.618  O       |       |       |       |     2.90 

 41.000    0.00    1.42      2.608  O       |       |       |       |     2.89 



 41.083    0.00    1.42      2.598  O       |       |       |       |     2.88 

 41.167    0.00    1.42      2.588  O       |       |       |       |     2.87 

 41.250    0.00    1.42      2.579  O       |       |       |       |     2.86 

 41.333    0.00    1.42      2.569  O       |       |       |       |     2.85 

 41.417    0.00    1.42      2.559  O       |       |       |       |     2.85 

 41.500    0.00    1.42      2.549  O       |       |       |       |     2.84 

 41.583    0.00    1.42      2.539  O       |       |       |       |     2.83 

 41.667    0.00    1.42      2.530  O       |       |       |       |     2.82 

 41.750    0.00    1.42      2.520  O       |       |       |       |     2.81 

 41.833    0.00    1.42      2.510  O       |       |       |       |     2.80 

 41.917    0.00    1.42      2.500  O       |       |       |       |     2.79 

 42.000    0.00    1.42      2.491  O       |       |       |       |     2.78 

 42.083    0.00    1.42      2.481  O       |       |       |       |     2.78 

 42.167    0.00    1.42      2.471  O       |       |       |       |     2.77 

 42.250    0.00    1.42      2.461  O       |       |       |       |     2.76 

 42.333    0.00    1.42      2.451  O       |       |       |       |     2.75 

 42.417    0.00    1.42      2.442  O       |       |       |       |     2.74 

 42.500    0.00    1.42      2.432  O       |       |       |       |     2.73 

 42.583    0.00    1.42      2.422  O       |       |       |       |     2.72 

 42.667    0.00    1.42      2.412  O       |       |       |       |     2.72 

 42.750    0.00    1.42      2.403  O       |       |       |       |     2.71 

 42.833    0.00    1.42      2.393  O       |       |       |       |     2.70 

 42.917    0.00    1.42      2.383  O       |       |       |       |     2.69 

 43.000    0.00    1.42      2.373  O       |       |       |       |     2.68 

 43.083    0.00    1.42      2.363  O       |       |       |       |     2.67 

 43.167    0.00    1.42      2.354  O       |       |       |       |     2.66 

 43.250    0.00    1.42      2.344  O       |       |       |       |     2.66 

 43.333    0.00    1.42      2.334  O       |       |       |       |     2.65 

 43.417    0.00    1.42      2.324  O       |       |       |       |     2.64 

 43.500    0.00    1.42      2.315  O       |       |       |       |     2.63 

 43.583    0.00    1.42      2.305  O       |       |       |       |     2.62 

 43.667    0.00    1.42      2.295  O       |       |       |       |     2.61 

 43.750    0.00    1.42      2.285  O       |       |       |       |     2.60 

 43.833    0.00    1.42      2.275  O       |       |       |       |     2.59 

 43.917    0.00    1.42      2.266  O       |       |       |       |     2.59 

 44.000    0.00    1.42      2.256  O       |       |       |       |     2.58 

 44.083    0.00    1.42      2.246  O       |       |       |       |     2.57 

 44.167    0.00    1.42      2.236  O       |       |       |       |     2.56 

 44.250    0.00    1.42      2.227  O       |       |       |       |     2.55 

 44.333    0.00    1.42      2.217  O       |       |       |       |     2.54 

 44.417    0.00    1.42      2.207  O       |       |       |       |     2.53 

 44.500    0.00    1.42      2.197  O       |       |       |       |     2.53 

 44.583    0.00    1.42      2.187  O       |       |       |       |     2.52 

 44.667    0.00    1.42      2.178  O       |       |       |       |     2.51 

 44.750    0.00    1.42      2.168  O       |       |       |       |     2.50 

 44.833    0.00    1.42      2.158  O       |       |       |       |     2.49 

 44.917    0.00    1.42      2.148  O       |       |       |       |     2.48 

 45.000    0.00    1.42      2.139  O       |       |       |       |     2.47 

 45.083    0.00    1.42      2.129  O       |       |       |       |     2.46 

 45.167    0.00    1.42      2.119  O       |       |       |       |     2.45 

 45.250    0.00    1.42      2.109  O       |       |       |       |     2.44 

 45.333    0.00    1.42      2.099  O       |       |       |       |     2.43 

 45.417    0.00    1.42      2.090  O       |       |       |       |     2.42 

 45.500    0.00    1.42      2.080  O       |       |       |       |     2.42 

 45.583    0.00    1.42      2.070  O       |       |       |       |     2.41 

 45.667    0.00    1.42      2.060  O       |       |       |       |     2.40 

 45.750    0.00    1.42      2.051  O       |       |       |       |     2.39 

 45.833    0.00    1.42      2.041  O       |       |       |       |     2.38 

 45.917    0.00    1.42      2.031  O       |       |       |       |     2.37 

 46.000    0.00    1.42      2.021  O       |       |       |       |     2.36 

 46.083    0.00    1.42      2.011  O       |       |       |       |     2.35 

 46.167    0.00    1.42      2.002  O       |       |       |       |     2.34 

 46.250    0.00    1.42      1.992  O       |       |       |       |     2.33 



 46.333    0.00    1.42      1.982  O       |       |       |       |     2.32 

 46.417    0.00    1.42      1.972  O       |       |       |       |     2.31 

 46.500    0.00    1.42      1.962  O       |       |       |       |     2.30 

 46.583    0.00    1.42      1.953  O       |       |       |       |     2.29 

 46.667    0.00    1.42      1.943  O       |       |       |       |     2.28 

 46.750    0.00    1.42      1.933  O       |       |       |       |     2.27 

 46.833    0.00    1.42      1.923  O       |       |       |       |     2.27 

 46.917    0.00    1.42      1.914  O       |       |       |       |     2.26 

 47.000    0.00    1.42      1.904  O       |       |       |       |     2.25 

 47.083    0.00    1.42      1.894  O       |       |       |       |     2.24 

 47.167    0.00    1.42      1.884  O       |       |       |       |     2.23 

 47.250    0.00    1.42      1.874  O       |       |       |       |     2.22 

 47.333    0.00    1.42      1.865  O       |       |       |       |     2.21 

 47.417    0.00    1.42      1.855  O       |       |       |       |     2.20 

 47.500    0.00    1.42      1.845  O       |       |       |       |     2.19 

 47.583    0.00    1.42      1.835  O       |       |       |       |     2.18 

 47.667    0.00    1.42      1.826  O       |       |       |       |     2.17 

 47.750    0.00    1.42      1.816  O       |       |       |       |     2.16 

 47.833    0.00    1.42      1.806  O       |       |       |       |     2.15 

 47.917    0.00    1.42      1.796  O       |       |       |       |     2.14 

 48.000    0.00    1.42      1.786  O       |       |       |       |     2.13 

 48.083    0.00    1.42      1.777  O       |       |       |       |     2.12 

 48.167    0.00    1.42      1.767  O       |       |       |       |     2.11 

 48.250    0.00    1.42      1.757  O       |       |       |       |     2.11 

 48.333    0.00    1.42      1.747  O       |       |       |       |     2.10 

 48.417    0.00    1.42      1.738  O       |       |       |       |     2.09 

 48.500    0.00    1.42      1.728  O       |       |       |       |     2.08 

 48.583    0.00    1.42      1.718  O       |       |       |       |     2.07 

 48.667    0.00    1.42      1.708  O       |       |       |       |     2.06 

 48.750    0.00    1.42      1.698  O       |       |       |       |     2.05 

 48.833    0.00    1.42      1.689  O       |       |       |       |     2.04 

 48.917    0.00    1.42      1.679  O       |       |       |       |     2.03 

 49.000    0.00    1.42      1.669  O       |       |       |       |     2.02 

 49.083    0.00    1.42      1.659  O       |       |       |       |     2.01 

 49.167    0.00    1.42      1.650  O       |       |       |       |     2.00 

 49.250    0.00    1.42      1.640  O       |       |       |       |     1.99 

 49.333    0.00    1.42      1.630  O       |       |       |       |     1.98 

 49.417    0.00    1.42      1.620  O       |       |       |       |     1.97 

 49.500    0.00    1.42      1.610  O       |       |       |       |     1.96 

 49.583    0.00    1.42      1.601  O       |       |       |       |     1.95 

 49.667    0.00    1.42      1.591  O       |       |       |       |     1.95 

 49.750    0.00    1.42      1.581  O       |       |       |       |     1.94 

 49.833    0.00    1.42      1.571  O       |       |       |       |     1.93 

 49.917    0.00    1.42      1.562  O       |       |       |       |     1.92 

 50.000    0.00    1.42      1.552  O       |       |       |       |     1.91 

 50.083    0.00    1.42      1.542  O       |       |       |       |     1.90 

 50.167    0.00    1.42      1.532  O       |       |       |       |     1.89 

 50.250    0.00    1.42      1.522  O       |       |       |       |     1.88 

 50.333    0.00    1.42      1.513  O       |       |       |       |     1.87 

 50.417    0.00    1.42      1.503  O       |       |       |       |     1.86 

 50.500    0.00    1.42      1.493  O       |       |       |       |     1.85 

 50.583    0.00    1.42      1.483  O       |       |       |       |     1.84 

 50.667    0.00    1.42      1.474  O       |       |       |       |     1.83 

 50.750    0.00    1.42      1.464  O       |       |       |       |     1.82 

 50.833    0.00    1.42      1.454  O       |       |       |       |     1.81 

 50.917    0.00    1.42      1.444  O       |       |       |       |     1.80 

 51.000    0.00    1.42      1.434  O       |       |       |       |     1.80 

 51.083    0.00    1.42      1.425  O       |       |       |       |     1.79 

 51.167    0.00    1.42      1.415  O       |       |       |       |     1.78 

 51.250    0.00    1.42      1.405  O       |       |       |       |     1.77 

 51.333    0.00    1.42      1.395  O       |       |       |       |     1.76 

 51.417    0.00    1.42      1.385  O       |       |       |       |     1.75 

 51.500    0.00    1.42      1.376  O       |       |       |       |     1.74 



 51.583    0.00    1.42      1.366  O       |       |       |       |     1.73 

 51.667    0.00    1.42      1.356  O       |       |       |       |     1.72 

 51.750    0.00    1.42      1.346  O       |       |       |       |     1.71 

 51.833    0.00    1.42      1.337  O       |       |       |       |     1.70 

 51.917    0.00    1.42      1.327  O       |       |       |       |     1.69 

 52.000    0.00    1.42      1.317  O       |       |       |       |     1.68 

 52.083    0.00    1.42      1.307  O       |       |       |       |     1.67 

 52.167    0.00    1.42      1.297  O       |       |       |       |     1.66 

 52.250    0.00    1.42      1.288  O       |       |       |       |     1.65 

 52.333    0.00    1.42      1.278  O       |       |       |       |     1.64 

 52.417    0.00    1.42      1.268  O       |       |       |       |     1.64 

 52.500    0.00    1.42      1.258  O       |       |       |       |     1.63 

 52.583    0.00    1.42      1.249  O       |       |       |       |     1.62 

 52.667    0.00    1.42      1.239  O       |       |       |       |     1.61 

 52.750    0.00    1.42      1.229  O       |       |       |       |     1.60 

 52.833    0.00    1.42      1.219  O       |       |       |       |     1.59 

 52.917    0.00    1.42      1.209  O       |       |       |       |     1.58 

 53.000    0.00    1.42      1.200  O       |       |       |       |     1.57 

 53.083    0.00    1.42      1.190  O       |       |       |       |     1.56 

 53.167    0.00    1.42      1.180  O       |       |       |       |     1.55 

 53.250    0.00    1.42      1.170  O       |       |       |       |     1.54 

 53.333    0.00    1.42      1.161  O       |       |       |       |     1.53 

 53.417    0.00    1.42      1.151  O       |       |       |       |     1.52 

 53.500    0.00    1.42      1.141  O       |       |       |       |     1.51 

 53.583    0.00    1.42      1.131  O       |       |       |       |     1.50 

 53.667    0.00    1.42      1.121  O       |       |       |       |     1.49 

 53.750    0.00    1.42      1.112  O       |       |       |       |     1.48 

 53.833    0.00    1.42      1.102  O       |       |       |       |     1.47 

 53.917    0.00    1.42      1.092  O       |       |       |       |     1.46 

 54.000    0.00    1.42      1.082  O       |       |       |       |     1.45 

 54.083    0.00    1.42      1.073  O       |       |       |       |     1.44 

 54.167    0.00    1.42      1.063  O       |       |       |       |     1.42 

 54.250    0.00    1.42      1.053  O       |       |       |       |     1.41 

 54.333    0.00    1.42      1.043  O       |       |       |       |     1.40 

 54.417    0.00    1.42      1.033  O       |       |       |       |     1.39 

 54.500    0.00    1.42      1.024  O       |       |       |       |     1.38 

 54.583    0.00    1.42      1.014  O       |       |       |       |     1.37 

 54.667    0.00    1.42      1.004  O       |       |       |       |     1.35 

 54.750    0.00    1.42      0.994  O       |       |       |       |     1.34 

 54.833    0.00    1.42      0.985  O       |       |       |       |     1.33 

 54.917    0.00    1.42      0.975  O       |       |       |       |     1.32 

 55.000    0.00    1.42      0.965  O       |       |       |       |     1.31 

 55.083    0.00    1.42      0.955  O       |       |       |       |     1.30 

 55.167    0.00    1.42      0.945  O       |       |       |       |     1.28 

 55.250    0.00    1.42      0.936  O       |       |       |       |     1.27 

 55.333    0.00    1.42      0.926  O       |       |       |       |     1.26 

 55.417    0.00    1.42      0.916  O       |       |       |       |     1.25 

 55.500    0.00    1.42      0.906  O       |       |       |       |     1.24 

 55.583    0.00    1.42      0.897  O       |       |       |       |     1.23 

 55.667    0.00    1.42      0.887  O       |       |       |       |     1.22 

 55.750    0.00    1.42      0.877  O       |       |       |       |     1.20 

 55.833    0.00    1.42      0.867  O       |       |       |       |     1.19 

 55.917    0.00    1.42      0.857  O       |       |       |       |     1.18 

 56.000    0.00    1.42      0.848  O       |       |       |       |     1.17 

 56.083    0.00    1.42      0.838  O       |       |       |       |     1.16 

 56.167    0.00    1.42      0.828  O       |       |       |       |     1.15 

 56.250    0.00    1.42      0.818  O       |       |       |       |     1.13 

 56.333    0.00    1.42      0.809  O       |       |       |       |     1.12 

 56.417    0.00    1.42      0.799  O       |       |       |       |     1.11 

 56.500    0.00    1.42      0.789  O       |       |       |       |     1.10 

 56.583    0.00    1.42      0.779  O       |       |       |       |     1.09 

 56.667    0.00    1.42      0.769  O       |       |       |       |     1.08 

 56.750    0.00    1.42      0.760  O       |       |       |       |     1.06 



 56.833    0.00    1.42      0.750  O       |       |       |       |     1.05 

 56.917    0.00    1.42      0.740  O       |       |       |       |     1.04 

 57.000    0.00    1.42      0.730  O       |       |       |       |     1.03 

 57.083    0.00    1.42      0.720  O       |       |       |       |     1.02 

 57.167    0.00    1.42      0.711  O       |       |       |       |     1.01 

 57.250    0.00    1.42      0.701  O       |       |       |       |     1.00 

 57.333    0.00    1.42      0.691  O       |       |       |       |     0.98 

 57.417    0.00    1.42      0.681  O       |       |       |       |     0.97 

 57.500    0.00    1.42      0.672  O       |       |       |       |     0.96 

 57.583    0.00    1.42      0.662  O       |       |       |       |     0.95 

 57.667    0.00    1.42      0.652  O       |       |       |       |     0.94 

 57.750    0.00    1.42      0.642  O       |       |       |       |     0.93 

 57.833    0.00    1.42      0.632  O       |       |       |       |     0.91 

 57.917    0.00    1.42      0.623  O       |       |       |       |     0.90 

 58.000    0.00    1.42      0.613  O       |       |       |       |     0.89 

 58.083    0.00    1.42      0.603  O       |       |       |       |     0.88 

 58.167    0.00    1.42      0.593  O       |       |       |       |     0.87 

 58.250    0.00    1.42      0.584  O       |       |       |       |     0.86 

 58.333    0.00    1.42      0.574  O       |       |       |       |     0.84 

 58.417    0.00    1.42      0.564  O       |       |       |       |     0.83 

 58.500    0.00    1.42      0.554  O       |       |       |       |     0.82 

 58.583    0.00    1.42      0.544  O       |       |       |       |     0.81 

 58.667    0.00    1.42      0.535  O       |       |       |       |     0.80 

 58.750    0.00    1.42      0.525  O       |       |       |       |     0.79 

 58.833    0.00    1.42      0.515  O       |       |       |       |     0.78 

 58.917    0.00    1.42      0.505  O       |       |       |       |     0.76 

 59.000    0.00    1.42      0.496  O       |       |       |       |     0.75 

 59.083    0.00    1.42      0.486  O       |       |       |       |     0.74 

 59.167    0.00    1.42      0.476  O       |       |       |       |     0.73 

 59.250    0.00    1.42      0.466  O       |       |       |       |     0.72 

 59.333    0.00    1.42      0.456  O       |       |       |       |     0.71 

 59.417    0.00    1.42      0.447  O       |       |       |       |     0.69 

 59.500    0.00    1.42      0.437  O       |       |       |       |     0.68 

 59.583    0.00    1.42      0.427  O       |       |       |       |     0.67 

 59.667    0.00    1.42      0.417  O       |       |       |       |     0.66 

 59.750    0.00    1.42      0.408  O       |       |       |       |     0.65 

 59.833    0.00    1.42      0.398  O       |       |       |       |     0.64 

 59.917    0.00    1.42      0.388  O       |       |       |       |     0.62 

 60.000    0.00    1.42      0.378  O       |       |       |       |     0.61 

 60.083    0.00    1.42      0.368  O       |       |       |       |     0.60 

 60.167    0.00    1.42      0.359  O       |       |       |       |     0.59 

 60.250    0.00    1.42      0.349  O       |       |       |       |     0.58 

 60.333    0.00    1.42      0.339  O       |       |       |       |     0.57 

 60.417    0.00    1.42      0.329  O       |       |       |       |     0.55 

 60.500    0.00    1.42      0.320  O       |       |       |       |     0.54 

 60.583    0.00    1.42      0.310  O       |       |       |       |     0.53 

 60.667    0.00    1.42      0.300  O       |       |       |       |     0.52 

 60.750    0.00    1.42      0.290  O       |       |       |       |     0.51 

 60.833    0.00    1.41      0.280  O       |       |       |       |     0.50 

 60.917    0.00    1.36      0.271  O       |       |       |       |     0.48 

 61.000    0.00    1.31      0.262  O       |       |       |       |     0.46 

 61.083    0.00    1.27      0.253  O       |       |       |       |     0.45 

 61.167    0.00    1.23      0.244  O       |       |       |       |     0.43 

 61.250    0.00    1.18      0.236  O       |       |       |       |     0.42 

 61.333    0.00    1.14      0.228  O       |       |       |       |     0.40 

 61.417    0.00    1.10      0.220  O       |       |       |       |     0.39 

 61.500    0.00    1.07      0.213  O       |       |       |       |     0.38 

 61.583    0.00    1.03      0.205  O       |       |       |       |     0.36 

 61.667    0.00    1.00      0.198  O       |       |       |       |     0.35 

 61.750    0.00    0.96      0.192  O       |       |       |       |     0.34 

 61.833    0.00    0.93      0.185  O       |       |       |       |     0.33 

 61.917    0.00    0.90      0.179  O       |       |       |       |     0.32 

 62.000    0.00    0.87      0.173  O       |       |       |       |     0.31 



 62.083    0.00    0.84      0.167  O       |       |       |       |     0.30 

 62.167    0.00    0.81      0.161  O       |       |       |       |     0.29 

 62.250    0.00    0.78      0.156  O       |       |       |       |     0.28 

 62.333    0.00    0.76      0.151  O       |       |       |       |     0.27 

 62.417    0.00    0.73      0.145  O       |       |       |       |     0.26 

 62.500    0.00    0.70      0.140  O       |       |       |       |     0.25 

 62.583    0.00    0.68      0.136  O       |       |       |       |     0.24 

 62.667    0.00    0.66      0.131  O       |       |       |       |     0.23 

 62.750    0.00    0.64      0.127  O       |       |       |       |     0.22 

 62.833    0.00    0.61      0.122  O       |       |       |       |     0.22 

 62.917    0.00    0.59      0.118  O       |       |       |       |     0.21 

 63.000    0.00    0.57      0.114  O       |       |       |       |     0.20 

 63.083    0.00    0.55      0.110  O       |       |       |       |     0.19 

 63.167    0.00    0.53      0.107  O       |       |       |       |     0.19 

 63.250    0.00    0.52      0.103  O       |       |       |       |     0.18 

 63.333    0.00    0.50      0.099  O       |       |       |       |     0.18 

 63.417    0.00    0.48      0.096  O       |       |       |       |     0.17 

 63.500    0.00    0.47      0.093  O       |       |       |       |     0.16 

 63.583    0.00    0.45      0.090  O       |       |       |       |     0.16 

 63.667    0.00    0.43      0.087  O       |       |       |       |     0.15 

 63.750    0.00    0.42      0.084  O       |       |       |       |     0.15 

 63.833    0.00    0.41      0.081  O       |       |       |       |     0.14 

 63.917    0.00    0.39      0.078  O       |       |       |       |     0.14 

 64.000    0.00    0.38      0.075  O       |       |       |       |     0.13 

 64.083    0.00    0.37      0.073  O       |       |       |       |     0.13 

 64.167    0.00    0.35      0.070  O       |       |       |       |     0.12 

 64.250    0.00    0.34      0.068  O       |       |       |       |     0.12 

 64.333    0.00    0.33      0.066  O       |       |       |       |     0.12 

 64.417    0.00    0.32      0.063  O       |       |       |       |     0.11 

 64.500    0.00    0.31      0.061  O       |       |       |       |     0.11 

 64.583    0.00    0.30      0.059  O       |       |       |       |     0.10 

 64.667    0.00    0.29      0.057  O       |       |       |       |     0.10 

 64.750    0.00    0.28      0.055  O       |       |       |       |     0.10 

 64.833    0.00    0.27      0.053  O       |       |       |       |     0.09 

 64.917    0.00    0.26      0.052  O       |       |       |       |     0.09 

 65.000    0.00    0.25      0.050  O       |       |       |       |     0.09 

 65.083    0.00    0.24      0.048  O       |       |       |       |     0.09 

 65.167    0.00    0.23      0.046  O       |       |       |       |     0.08 

 65.250    0.00    0.23      0.045  O       |       |       |       |     0.08 

 65.333    0.00    0.22      0.043  O       |       |       |       |     0.08 

 65.417    0.00    0.21      0.042  O       |       |       |       |     0.07 

 65.500    0.00    0.20      0.040  O       |       |       |       |     0.07 

 65.583    0.00    0.20      0.039  O       |       |       |       |     0.07 

 65.667    0.00    0.19      0.038  O       |       |       |       |     0.07 

 65.750    0.00    0.18      0.037  O       |       |       |       |     0.06 

 65.833    0.00    0.18      0.035  O       |       |       |       |     0.06 

 65.917    0.00    0.17      0.034  O       |       |       |       |     0.06 

 66.000    0.00    0.17      0.033  O       |       |       |       |     0.06 

 66.083    0.00    0.16      0.032  O       |       |       |       |     0.06 

 66.167    0.00    0.15      0.031  O       |       |       |       |     0.05 

 66.250    0.00    0.15      0.030  O       |       |       |       |     0.05 

 66.333    0.00    0.14      0.029  O       |       |       |       |     0.05 

 66.417    0.00    0.14      0.028  O       |       |       |       |     0.05 

 66.500    0.00    0.13      0.027  O       |       |       |       |     0.05 

 66.583    0.00    0.13      0.026  O       |       |       |       |     0.05 

 66.667    0.00    0.13      0.025  O       |       |       |       |     0.04 

 66.750    0.00    0.12      0.024  O       |       |       |       |     0.04 

 66.833    0.00    0.12      0.023  O       |       |       |       |     0.04 

 66.917    0.00    0.11      0.022  O       |       |       |       |     0.04 

 67.000    0.00    0.11      0.022  O       |       |       |       |     0.04 

 67.083    0.00    0.11      0.021  O       |       |       |       |     0.04 

 67.167    0.00    0.10      0.020  O       |       |       |       |     0.04 

 67.250    0.00    0.10      0.020  O       |       |       |       |     0.03 



 67.333    0.00    0.09      0.019  O       |       |       |       |     0.03 

 67.417    0.00    0.09      0.018  O       |       |       |       |     0.03 

 67.500    0.00    0.09      0.018  O       |       |       |       |     0.03 

 67.583    0.00    0.09      0.017  O       |       |       |       |     0.03 

 67.667    0.00    0.08      0.016  O       |       |       |       |     0.03 

 67.750    0.00    0.08      0.016  O       |       |       |       |     0.03 

 67.833    0.00    0.08      0.015  O       |       |       |       |     0.03 

 67.917    0.00    0.07      0.015  O       |       |       |       |     0.03 

 68.000    0.00    0.07      0.014  O       |       |       |       |     0.03 

 68.083    0.00    0.07      0.014  O       |       |       |       |     0.02 

 68.167    0.00    0.07      0.013  O       |       |       |       |     0.02 

 68.250    0.00    0.06      0.013  O       |       |       |       |     0.02 

 68.333    0.00    0.06      0.013  O       |       |       |       |     0.02 

 68.417    0.00    0.06      0.012  O       |       |       |       |     0.02 

 68.500    0.00    0.06      0.012  O       |       |       |       |     0.02 

 68.583    0.00    0.06      0.011  O       |       |       |       |     0.02 

 68.667    0.00    0.05      0.011  O       |       |       |       |     0.02 

 68.750    0.00    0.05      0.011  O       |       |       |       |     0.02 

 68.833    0.00    0.05      0.010  O       |       |       |       |     0.02 

 68.917    0.00    0.05      0.010  O       |       |       |       |     0.02 

 69.000    0.00    0.05      0.009  O       |       |       |       |     0.02 

 69.083    0.00    0.05      0.009  O       |       |       |       |     0.02 

 69.167    0.00    0.04      0.009  O       |       |       |       |     0.02 

 69.250    0.00    0.04      0.009  O       |       |       |       |     0.02 

 69.333    0.00    0.04      0.008  O       |       |       |       |     0.01 

 69.417    0.00    0.04      0.008  O       |       |       |       |     0.01 

 69.500    0.00    0.04      0.008  O       |       |       |       |     0.01 

 69.583    0.00    0.04      0.007  O       |       |       |       |     0.01 

 69.667    0.00    0.04      0.007  O       |       |       |       |     0.01 

 69.750    0.00    0.03      0.007  O       |       |       |       |     0.01 

 69.833    0.00    0.03      0.007  O       |       |       |       |     0.01 

 69.917    0.00    0.03      0.006  O       |       |       |       |     0.01 

 70.000    0.00    0.03      0.006  O       |       |       |       |     0.01 

 70.083    0.00    0.03      0.006  O       |       |       |       |     0.01 

 70.167    0.00    0.03      0.006  O       |       |       |       |     0.01 

 70.250    0.00    0.03      0.006  O       |       |       |       |     0.01 

 70.333    0.00    0.03      0.005  O       |       |       |       |     0.01 

 70.417    0.00    0.03      0.005  O       |       |       |       |     0.01 

 70.500    0.00    0.03      0.005  O       |       |       |       |     0.01 

 70.583    0.00    0.02      0.005  O       |       |       |       |     0.01 

 70.667    0.00    0.02      0.005  O       |       |       |       |     0.01 

 70.750    0.00    0.02      0.005  O       |       |       |       |     0.01 

 70.833    0.00    0.02      0.004  O       |       |       |       |     0.01 

 70.917    0.00    0.02      0.004  O       |       |       |       |     0.01 

 71.000    0.00    0.02      0.004  O       |       |       |       |     0.01 

 71.083    0.00    0.02      0.004  O       |       |       |       |     0.01 

 71.167    0.00    0.02      0.004  O       |       |       |       |     0.01 

 71.250    0.00    0.02      0.004  O       |       |       |       |     0.01 

 71.333    0.00    0.02      0.004  O       |       |       |       |     0.01 

 71.417    0.00    0.02      0.003  O       |       |       |       |     0.01 

 71.500    0.00    0.02      0.003  O       |       |       |       |     0.01 

 71.583    0.00    0.02      0.003  O       |       |       |       |     0.01 

 71.667    0.00    0.02      0.003  O       |       |       |       |     0.01 

 71.750    0.00    0.02      0.003  O       |       |       |       |     0.01 

 71.833    0.00    0.01      0.003  O       |       |       |       |     0.01 

 71.917    0.00    0.01      0.003  O       |       |       |       |     0.00 

 72.000    0.00    0.01      0.003  O       |       |       |       |     0.00 

 72.083    0.00    0.01      0.003  O       |       |       |       |     0.00 

 72.167    0.00    0.01      0.003  O       |       |       |       |     0.00 

 72.250    0.00    0.01      0.002  O       |       |       |       |     0.00 

 72.333    0.00    0.01      0.002  O       |       |       |       |     0.00 

 72.417    0.00    0.01      0.002  O       |       |       |       |     0.00 

 72.500    0.00    0.01      0.002  O       |       |       |       |     0.00 



 72.583    0.00    0.01      0.002  O       |       |       |       |     0.00 

 72.667    0.00    0.01      0.002  O       |       |       |       |     0.00 

 72.750    0.00    0.01      0.002  O       |       |       |       |     0.00 

 72.833    0.00    0.01      0.002  O       |       |       |       |     0.00 

 72.917    0.00    0.01      0.002  O       |       |       |       |     0.00 

 73.000    0.00    0.01      0.002  O       |       |       |       |     0.00 

 73.083    0.00    0.01      0.002  O       |       |       |       |     0.00 

 73.167    0.00    0.01      0.002  O       |       |       |       |     0.00 

 73.250    0.00    0.01      0.002  O       |       |       |       |     0.00 

 73.333    0.00    0.01      0.002  O       |       |       |       |     0.00 

 73.417    0.00    0.01      0.002  O       |       |       |       |     0.00 

 73.500    0.00    0.01      0.001  O       |       |       |       |     0.00 

 73.583    0.00    0.01      0.001  O       |       |       |       |     0.00 

 73.667    0.00    0.01      0.001  O       |       |       |       |     0.00 

 73.750    0.00    0.01      0.001  O       |       |       |       |     0.00 

 73.833    0.00    0.01      0.001  O       |       |       |       |     0.00 

 73.917    0.00    0.01      0.001  O       |       |       |       |     0.00 

 74.000    0.00    0.01      0.001  O       |       |       |       |     0.00 

 74.083    0.00    0.01      0.001  O       |       |       |       |     0.00 

 74.167    0.00    0.01      0.001  O       |       |       |       |     0.00 

 74.250    0.00    0.01      0.001  O       |       |       |       |     0.00 

 74.333    0.00    0.01      0.001  O       |       |       |       |     0.00 

 74.417    0.00    0.01      0.001  O       |       |       |       |     0.00 

 74.500    0.00    0.00      0.001  O       |       |       |       |     0.00 

 74.583    0.00    0.00      0.001  O       |       |       |       |     0.00 

 74.667    0.00    0.00      0.001  O       |       |       |       |     0.00 

 74.750    0.00    0.00      0.001  O       |       |       |       |     0.00 

 74.833    0.00    0.00      0.001  O       |       |       |       |     0.00 

 74.917    0.00    0.00      0.001  O       |       |       |       |     0.00 

 75.000    0.00    0.00      0.001  O       |       |       |       |     0.00 

 75.083    0.00    0.00      0.001  O       |       |       |       |     0.00 

 75.167    0.00    0.00      0.001  O       |       |       |       |     0.00 

 75.250    0.00    0.00      0.001  O       |       |       |       |     0.00 

 75.333    0.00    0.00      0.001  O       |       |       |       |     0.00 

 75.417    0.00    0.00      0.001  O       |       |       |       |     0.00 

 75.500    0.00    0.00      0.001  O       |       |       |       |     0.00 

 75.583    0.00    0.00      0.001  O       |       |       |       |     0.00 

 75.667    0.00    0.00      0.001  O       |       |       |       |     0.00 

 75.750    0.00    0.00      0.001  O       |       |       |       |     0.00 

 75.833    0.00    0.00      0.001  O       |       |       |       |     0.00 

 

 ****************************HYDROGRAPH DATA**************************** 

   Number of intervals =   910 

   Time interval =    5.0 (Min.) 

   Maximum/Peak flow rate =       93.211 (CFS) 

   Total volume =      21.610 (Ac.Ft) 

  Status of hydrographs being held in storage 

             Stream 1  Stream 2  Stream 3  Stream 4  Stream 5 

  Peak (CFS)      0.000     0.000     0.000     0.000     0.000 

  Vol (Ac.Ft)      0.000     0.000     0.000     0.000     0.000 

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

 

 -------------------------------------------------------------------- 
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 San Bernardino County Synthetic Unit Hydrology Method 
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 Program License Serial Number 6145 

 

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

 APPLE VALLEY 

 10 YEAR UNIT HYDROGRAPH - EXISTING CONDITION 

 7215Q10EUH 

 JH 

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

 

  Storm Event Year = 10 

 

  Antecedent Moisture Condition = 2 

 

  English (in-lb) Input Units Used 

 

  English Rainfall Data (Inches) Input Values Used 

 

  English Units used in output format 

 

 

 

 

 Area averaged rainfall intensity isohyetal data: 

  Sub-Area        Duration        Isohyetal 

  (Ac.)            (hours)         (In) 

 Rainfall data for year 10 

      86.10            1           0.61 

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

 Rainfall data for year 10 

      86.10            6           1.25 

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

 Rainfall data for year 10 

      86.10           24           2.16 

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

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 

 ******** Area-averaged max loss rate, Fm ******** 

 

 

 SCS curve  SCS curve     Area     Area     Fp(Fig C6)    Ap      Fm 

 No.(AMCII) NO.(AMC 2)    (Ac.)    Fraction     (In/Hr)  (dec.)   (In/Hr) 

  91.0      91.0         86.10      1.000     0.174    1.000    0.174 

 

 Area-averaged adjusted loss rate Fm (In/Hr) =  0.174 

 

 ********* Area-Averaged low loss rate fraction, Yb ********** 

 

 Area       Area          SCS CN    SCS CN      S     Pervious 



  (Ac.)      Fract         (AMC2)    (AMC2)           Yield Fr 

     86.10   1.000         91.0      91.0       0.99     0.604 

 

 Area-averaged catchment yield fraction, Y =  0.604 

 Area-averaged low loss fraction, Yb =  0.396 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Watercourse length =    2894.00(Ft.) 

 Length from concentration point to centroid =    1674.00(Ft.) 

 Elevation difference along watercourse =      55.00(Ft.) 

 Mannings friction factor along watercourse =  0.030 

 Watershed area =      86.10(Ac.) 

 Catchment Lag time =   0.154 hours 

 Unit interval =   5.000 minutes 

 Unit interval percentage of lag time = 54.0227 

 Hydrograph baseflow =     0.00(CFS) 

 Average maximum watershed loss rate(Fm) =  0.174(In/Hr) 

 Average low loss rate fraction (Yb) = 0.396 (decimal) 

 DESERT S-Graph Selected 

 Computed peak 5-minute rainfall =  0.289(In) 

 Computed peak 30-minute rainfall =  0.495(In) 

 Specified peak 1-hour rainfall =  0.610(In) 

 Computed peak 3-hour rainfall =  0.947(In) 

 Specified peak 6-hour rainfall =  1.250(In) 

 Specified peak 24-hour rainfall =  2.160(In) 

 

 

 Rainfall depth area reduction factors: 

 Using a total area of      86.10(Ac.) (Ref: fig. E-4) 

 

 5-minute factor = 0.996     Adjusted rainfall =  0.288(In) 

 30-minute factor = 0.996    Adjusted rainfall =  0.493(In) 

 1-hour factor = 0.996       Adjusted rainfall =  0.608(In) 

 3-hour factor = 0.999       Adjusted rainfall =  0.947(In) 

 6-hour factor = 1.000       Adjusted rainfall =  1.250(In) 

 24-hour factor = 1.000      Adjusted rainfall =  2.160(In) 

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

 

    U n i t  H y d r o g r a p h  

 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Interval          'S' Graph          Unit Hydrograph 

 Number            Mean values             ((CFS)) 

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

   (K =      1041.27 (CFS)) 

 

   1                4.545                  47.327 

   2               35.121                 318.373 

   3               63.921                 299.887 

   4               76.294                 128.840 

   5               83.492                  74.956 

   6               88.359                  50.670 

   7               91.605                  33.805 

   8               94.032                  25.266 

   9               95.816                  18.575 

  10               97.124                  13.623 

  11               97.965                   8.763 

  12               98.556                   6.148 

  13               99.203                   6.741 

  14               99.683                   4.999 

  15              100.000                   3.299 

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

 Peak Unit   Adjusted mass rainfall  Unit rainfall 

 Number              (In)                (In) 

   1              0.2883               0.2883 



 276              0.0032           0.0013              0.0019 

 277              0.0032           0.0013              0.0019 

 278              0.0032           0.0013              0.0019 

 279              0.0032           0.0013              0.0019 

 280              0.0031           0.0012              0.0019 

 281              0.0031           0.0012              0.0019 

 282              0.0031           0.0012              0.0019 

 283              0.0031           0.0012              0.0019 

 284              0.0031           0.0012              0.0018 

 285              0.0030           0.0012              0.0018 

 286              0.0030           0.0012              0.0018 

 287              0.0030           0.0012              0.0018 

 288              0.0030           0.0012              0.0018 

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

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

 Total soil rain loss =      0.74(In) 

 Total effective rainfall =      1.42(In) 

 Peak flow rate in flood hydrograph =    111.42(CFS) 

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

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

                     24 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

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

             Hydrograph in   5   Minute intervals ((CFS)) 

 

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

  Time(h+m) Volume Ac.Ft   Q(CFS)  0       50.0     100.0     150.0     200.0 

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

    0+ 5       0.0006      0.08  Q         |         |         |         |  

    0+10       0.0051      0.65  Q         |         |         |         |  

    0+15       0.0133      1.19  Q         |         |         |         |  

    0+20       0.0231      1.43  Q         |         |         |         |  

    0+25       0.0339      1.57  Q         |         |         |         |  

    0+30       0.0454      1.66  Q         |         |         |         |  

    0+35       0.0573      1.73  Q         |         |         |         |  

    0+40       0.0695      1.78  Q         |         |         |         |  

    0+45       0.0820      1.82  Q         |         |         |         |  

    0+50       0.0947      1.85  Q         |         |         |         |  

    0+55       0.1076      1.87  Q         |         |         |         |  

    1+ 0       0.1206      1.89  Q         |         |         |         |  

    1+ 5       0.1337      1.90  Q         |         |         |         |  

    1+10       0.1469      1.92  Q         |         |         |         |  

    1+15       0.1602      1.93  Q         |         |         |         |  

    1+20       0.1736      1.94  Q         |         |         |         |  

    1+25       0.1870      1.95  Q         |         |         |         |  

    1+30       0.2004      1.95  Q         |         |         |         |  

    1+35       0.2139      1.96  Q         |         |         |         |  

    1+40       0.2274      1.97  Q         |         |         |         |  

    1+45       0.2410      1.97  Q         |         |         |         |  

    1+50       0.2547      1.98  QV        |         |         |         |  

    1+55       0.2683      1.99  QV        |         |         |         |  

    2+ 0       0.2821      1.99  QV        |         |         |         |  

    2+ 5       0.2958      2.00  QV        |         |         |         |  

    2+10       0.3096      2.01  QV        |         |         |         |  

    2+15       0.3235      2.01  QV        |         |         |         |  

    2+20       0.3374      2.02  QV        |         |         |         |  

    2+25       0.3514      2.03  QV        |         |         |         |  

    2+30       0.3654      2.04  QV        |         |         |         |  

    2+35       0.3795      2.04  QV        |         |         |         |  

    2+40       0.3936      2.05  QV        |         |         |         |  

    2+45       0.4078      2.06  QV        |         |         |         |  

    2+50       0.4221      2.07  QV        |         |         |         |  

    2+55       0.4363      2.07  QV        |         |         |         |  



    3+ 0       0.4507      2.08  QV        |         |         |         |  

    3+ 5       0.4651      2.09  QV        |         |         |         |  

    3+10       0.4795      2.10  QV        |         |         |         |  

    3+15       0.4940      2.11  QV        |         |         |         |  

    3+20       0.5086      2.11  QV        |         |         |         |  

    3+25       0.5232      2.12  Q V       |         |         |         |  

    3+30       0.5379      2.13  Q V       |         |         |         |  

    3+35       0.5526      2.14  Q V       |         |         |         |  

    3+40       0.5674      2.15  Q V       |         |         |         |  

    3+45       0.5823      2.16  Q V       |         |         |         |  

    3+50       0.5972      2.17  Q V       |         |         |         |  

    3+55       0.6122      2.17  Q V       |         |         |         |  

    4+ 0       0.6272      2.18  Q V       |         |         |         |  

    4+ 5       0.6423      2.19  Q V       |         |         |         |  

    4+10       0.6574      2.20  Q V       |         |         |         |  

    4+15       0.6727      2.21  Q V       |         |         |         |  

    4+20       0.6880      2.22  Q V       |         |         |         |  

    4+25       0.7033      2.23  Q V       |         |         |         |  

    4+30       0.7187      2.24  Q V       |         |         |         |  

    4+35       0.7342      2.25  Q V       |         |         |         |  

    4+40       0.7498      2.26  Q V       |         |         |         |  

    4+45       0.7654      2.27  Q  V      |         |         |         |  

    4+50       0.7811      2.28  Q  V      |         |         |         |  

    4+55       0.7968      2.29  Q  V      |         |         |         |  

    5+ 0       0.8127      2.30  Q  V      |         |         |         |  

    5+ 5       0.8286      2.31  Q  V      |         |         |         |  

    5+10       0.8445      2.32  Q  V      |         |         |         |  

    5+15       0.8606      2.33  Q  V      |         |         |         |  

    5+20       0.8767      2.34  Q  V      |         |         |         |  

    5+25       0.8929      2.35  Q  V      |         |         |         |  

    5+30       0.9091      2.36  Q  V      |         |         |         |  

    5+35       0.9255      2.37  Q  V      |         |         |         |  

    5+40       0.9419      2.38  Q  V      |         |         |         |  

    5+45       0.9584      2.40  Q  V      |         |         |         |  

    5+50       0.9750      2.41  Q  V      |         |         |         |  

    5+55       0.9917      2.42  Q  V      |         |         |         |  

    6+ 0       1.0084      2.43  Q  V      |         |         |         |  

    6+ 5       1.0252      2.44  Q   V     |         |         |         |  

    6+10       1.0421      2.46  Q   V     |         |         |         |  

    6+15       1.0591      2.47  Q   V     |         |         |         |  

    6+20       1.0762      2.48  Q   V     |         |         |         |  

    6+25       1.0934      2.49  Q   V     |         |         |         |  

    6+30       1.1106      2.51  Q   V     |         |         |         |  

    6+35       1.1280      2.52  Q   V     |         |         |         |  

    6+40       1.1454      2.53  Q   V     |         |         |         |  

    6+45       1.1629      2.54  Q   V     |         |         |         |  

    6+50       1.1805      2.56  Q   V     |         |         |         |  

    6+55       1.1983      2.57  Q   V     |         |         |         |  

    7+ 0       1.2161      2.59  Q   V     |         |         |         |  

    7+ 5       1.2340      2.60  Q   V     |         |         |         |  

    7+10       1.2520      2.61  Q   V     |         |         |         |  

    7+15       1.2701      2.63  Q   V     |         |         |         |  

    7+20       1.2883      2.64  Q    V    |         |         |         |  

    7+25       1.3066      2.66  Q    V    |         |         |         |  

    7+30       1.3250      2.67  Q    V    |         |         |         |  

    7+35       1.3435      2.69  Q    V    |         |         |         |  

    7+40       1.3622      2.71  Q    V    |         |         |         |  

    7+45       1.3809      2.72  Q    V    |         |         |         |  

    7+50       1.3998      2.74  Q    V    |         |         |         |  

    7+55       1.4187      2.75  Q    V    |         |         |         |  

    8+ 0       1.4378      2.77  Q    V    |         |         |         |  

    8+ 5       1.4570      2.79  Q    V    |         |         |         |  

    8+10       1.4763      2.81  Q    V    |         |         |         |  



    8+15       1.4958      2.82  Q    V    |         |         |         |  

    8+20       1.5153      2.84  Q    V    |         |         |         |  

    8+25       1.5350      2.86  Q     V   |         |         |         |  

    8+30       1.5548      2.88  Q     V   |         |         |         |  

    8+35       1.5748      2.90  Q     V   |         |         |         |  

    8+40       1.5949      2.92  Q     V   |         |         |         |  

    8+45       1.6151      2.93  Q     V   |         |         |         |  

    8+50       1.6354      2.95  Q     V   |         |         |         |  

    8+55       1.6559      2.97  Q     V   |         |         |         |  

    9+ 0       1.6765      2.99  Q     V   |         |         |         |  

    9+ 5       1.6973      3.02  Q     V   |         |         |         |  

    9+10       1.7182      3.04  Q     V   |         |         |         |  

    9+15       1.7393      3.06  Q     V   |         |         |         |  

    9+20       1.7605      3.08  Q     V   |         |         |         |  

    9+25       1.7819      3.10  Q      V  |         |         |         |  

    9+30       1.8034      3.13  Q      V  |         |         |         |  

    9+35       1.8251      3.15  Q      V  |         |         |         |  

    9+40       1.8469      3.17  Q      V  |         |         |         |  

    9+45       1.8690      3.20  Q      V  |         |         |         |  

    9+50       1.8912      3.22  Q      V  |         |         |         |  

    9+55       1.9135      3.25  Q      V  |         |         |         |  

   10+ 0       1.9361      3.27  Q      V  |         |         |         |  

   10+ 5       1.9588      3.30  Q      V  |         |         |         |  

   10+10       1.9817      3.33  Q      V  |         |         |         |  

   10+15       2.0049      3.36  Q      V  |         |         |         |  

   10+20       2.0282      3.38  Q      V  |         |         |         |  

   10+25       2.0517      3.41  Q       V |         |         |         |  

   10+30       2.0754      3.44  Q       V |         |         |         |  

   10+35       2.0993      3.47  Q       V |         |         |         |  

   10+40       2.1234      3.50  Q       V |         |         |         |  

   10+45       2.1478      3.54  Q       V |         |         |         |  

   10+50       2.1724      3.57  Q       V |         |         |         |  

   10+55       2.1972      3.60  Q       V |         |         |         |  

   11+ 0       2.2222      3.64  Q       V |         |         |         |  

   11+ 5       2.2475      3.67  Q       V |         |         |         |  

   11+10       2.2731      3.71  Q       V |         |         |         |  

   11+15       2.2988      3.74  Q        V|         |         |         |  

   11+20       2.3249      3.78  Q        V|         |         |         |  

   11+25       2.3512      3.82  Q        V|         |         |         |  

   11+30       2.3778      3.86  Q        V|         |         |         |  

   11+35       2.4047      3.90  Q        V|         |         |         |  

   11+40       2.4319      3.95  Q        V|         |         |         |  

   11+45       2.4594      3.99  Q        V|         |         |         |  

   11+50       2.4871      4.04  Q        V|         |         |         |  

   11+55       2.5153      4.08  Q        V|         |         |         |  

   12+ 0       2.5437      4.13  Q        V|         |         |         |  

   12+ 5       2.5725      4.18  Q         V         |         |         |  

   12+10       2.6018      4.25  Q         V         |         |         |  

   12+15       2.6316      4.32  Q         V         |         |         |  

   12+20       2.6618      4.39  Q         V         |         |         |  

   12+25       2.6924      4.45  Q         V         |         |         |  

   12+30       2.7235      4.51  Q         V         |         |         |  

   12+35       2.7550      4.57  Q         V         |         |         |  

   12+40       2.7869      4.64  Q         V         |         |         |  

   12+45       2.8193      4.70  Q         |V        |         |         |  

   12+50       2.8522      4.77  Q         |V        |         |         |  

   12+55       2.8856      4.84  Q         |V        |         |         |  

   13+ 0       2.9194      4.92  Q         |V        |         |         |  

   13+ 5       2.9538      4.99  Q         |V        |         |         |  

   13+10       2.9888      5.08  |Q        |V        |         |         |  

   13+15       3.0243      5.16  |Q        |V        |         |         |  

   13+20       3.0604      5.25  |Q        | V       |         |         |  

   13+25       3.0972      5.34  |Q        | V       |         |         |  



   13+30       3.1346      5.43  |Q        | V       |         |         |  

   13+35       3.1727      5.53  |Q        | V       |         |         |  

   13+40       3.2115      5.64  |Q        | V       |         |         |  

   13+45       3.2511      5.75  |Q        | V       |         |         |  

   13+50       3.2915      5.87  |Q        | V       |         |         |  

   13+55       3.3327      5.99  |Q        |  V      |         |         |  

   14+ 0       3.3749      6.12  |Q        |  V      |         |         |  

   14+ 5       3.4180      6.26  |Q        |  V      |         |         |  

   14+10       3.4622      6.42  |Q        |  V      |         |         |  

   14+15       3.5076      6.59  |Q        |  V      |         |         |  

   14+20       3.5542      6.77  |Q        |  V      |         |         |  

   14+25       3.6020      6.95  |Q        |   V     |         |         |  

   14+30       3.6512      7.15  |Q        |   V     |         |         |  

   14+35       3.7019      7.35  |Q        |   V     |         |         |  

   14+40       3.7541      7.58  |Q        |   V     |         |         |  

   14+45       3.8080      7.83  |Q        |   V     |         |         |  

   14+50       3.8638      8.10  |Q        |    V    |         |         |  

   14+55       3.9216      8.39  |Q        |    V    |         |         |  

   15+ 0       3.9817      8.73  |Q        |    V    |         |         |  

   15+ 5       4.0442      9.08  |Q        |    V    |         |         |  

   15+10       4.1096      9.50  |Q        |     V   |         |         |  

   15+15       4.1781      9.95  |Q        |     V   |         |         |  

   15+20       4.2504     10.49  | Q       |     V   |         |         |  

   15+25       4.3257     10.94  | Q       |     V   |         |         |  

   15+30       4.3991     10.66  | Q       |      V  |         |         |  

   15+35       4.4715     10.51  | Q       |      V  |         |         |  

   15+40       4.5480     11.11  | Q       |      V  |         |         |  

   15+45       4.6314     12.10  | Q       |       V |         |         |  

   15+50       4.7259     13.73  | Q       |       V |         |         |  

   15+55       4.8383     16.32  |  Q      |        V|         |         |  

   16+ 0       4.9952     22.77  |   Q     |        V|         |         |  

   16+ 5       5.3014     44.46  |       Q |         V         |         |  

   16+10       6.0688    111.42  |         |         | QV      |         |  

   16+15       6.7661    101.25  |         |         Q     V   |         |  

   16+20       7.1383     54.05  |         Q         |       V |         |  

   16+25       7.3899     36.53  |      Q  |         |        V|         |  

   16+30       7.5852     28.36  |    Q    |         |        V|         |  

   16+35       7.7421     22.78  |   Q     |         |         V         |  

   16+40       7.8743     19.19  |  Q      |         |         V         |  

   16+45       7.9862     16.25  |  Q      |         |         |V        |  

   16+50       8.0821     13.92  | Q       |         |         |V        |  

   16+55       8.1637     11.84  | Q       |         |         | V       |  

   17+ 0       8.2360     10.50  | Q       |         |         | V       |  

   17+ 5       8.3048     10.00  |Q        |         |         | V       |  

   17+10       8.3665      8.95  |Q        |         |         | V       |  

   17+15       8.4212      7.95  |Q        |         |         |  V      |  

   17+20       8.4674      6.71  |Q        |         |         |  V      |  

   17+25       8.5112      6.36  |Q        |         |         |  V      |  

   17+30       8.5530      6.07  |Q        |         |         |  V      |  

   17+35       8.5930      5.81  |Q        |         |         |  V      |  

   17+40       8.6315      5.58  |Q        |         |         |  V      |  

   17+45       8.6685      5.37  |Q        |         |         |   V     |  

   17+50       8.7042      5.19  |Q        |         |         |   V     |  

   17+55       8.7388      5.02  |Q        |         |         |   V     |  

   18+ 0       8.7723      4.86  Q         |         |         |   V     |  

   18+ 5       8.8048      4.72  Q         |         |         |   V     |  

   18+10       8.8362      4.57  Q         |         |         |   V     |  

   18+15       8.8667      4.43  Q         |         |         |   V     |  

   18+20       8.8963      4.30  Q         |         |         |   V     |  

   18+25       8.9252      4.19  Q         |         |         |    V    |  

   18+30       8.9534      4.09  Q         |         |         |    V    |  

   18+35       8.9809      4.00  Q         |         |         |    V    |  

   18+40       9.0079      3.91  Q         |         |         |    V    |  



   18+45       9.0342      3.83  Q         |         |         |    V    |  

   18+50       9.0600      3.75  Q         |         |         |    V    |  

   18+55       9.0853      3.67  Q         |         |         |    V    |  

   19+ 0       9.1101      3.60  Q         |         |         |    V    |  

   19+ 5       9.1345      3.54  Q         |         |         |    V    |  

   19+10       9.1584      3.47  Q         |         |         |    V    |  

   19+15       9.1819      3.41  Q         |         |         |     V   |  

   19+20       9.2050      3.36  Q         |         |         |     V   |  

   19+25       9.2278      3.30  Q         |         |         |     V   |  

   19+30       9.2501      3.25  Q         |         |         |     V   |  

   19+35       9.2721      3.20  Q         |         |         |     V   |  

   19+40       9.2938      3.15  Q         |         |         |     V   |  

   19+45       9.3152      3.10  Q         |         |         |     V   |  

   19+50       9.3362      3.06  Q         |         |         |     V   |  

   19+55       9.3570      3.01  Q         |         |         |     V   |  

   20+ 0       9.3775      2.97  Q         |         |         |     V   |  

   20+ 5       9.3977      2.93  Q         |         |         |     V   |  

   20+10       9.4176      2.89  Q         |         |         |     V   |  

   20+15       9.4373      2.86  Q         |         |         |      V  |  

   20+20       9.4567      2.82  Q         |         |         |      V  |  

   20+25       9.4759      2.79  Q         |         |         |      V  |  

   20+30       9.4948      2.75  Q         |         |         |      V  |  

   20+35       9.5136      2.72  Q         |         |         |      V  |  

   20+40       9.5321      2.69  Q         |         |         |      V  |  

   20+45       9.5504      2.66  Q         |         |         |      V  |  

   20+50       9.5685      2.63  Q         |         |         |      V  |  

   20+55       9.5864      2.60  Q         |         |         |      V  |  

   21+ 0       9.6041      2.57  Q         |         |         |      V  |  

   21+ 5       9.6216      2.54  Q         |         |         |      V  |  

   21+10       9.6389      2.52  Q         |         |         |      V  |  

   21+15       9.6561      2.49  Q         |         |         |      V  |  

   21+20       9.6730      2.47  Q         |         |         |       V |  

   21+25       9.6898      2.44  Q         |         |         |       V |  

   21+30       9.7065      2.42  Q         |         |         |       V |  

   21+35       9.7230      2.39  Q         |         |         |       V |  

   21+40       9.7393      2.37  Q         |         |         |       V |  

   21+45       9.7555      2.35  Q         |         |         |       V |  

   21+50       9.7715      2.33  Q         |         |         |       V |  

   21+55       9.7874      2.31  Q         |         |         |       V |  

   22+ 0       9.8032      2.29  Q         |         |         |       V |  

   22+ 5       9.8188      2.27  Q         |         |         |       V |  

   22+10       9.8342      2.25  Q         |         |         |       V |  

   22+15       9.8496      2.23  Q         |         |         |       V |  

   22+20       9.8648      2.21  Q         |         |         |       V |  

   22+25       9.8799      2.19  Q         |         |         |       V |  

   22+30       9.8949      2.17  Q         |         |         |       V |  

   22+35       9.9097      2.16  Q         |         |         |       V |  

   22+40       9.9244      2.14  Q         |         |         |       V |  

   22+45       9.9390      2.12  Q         |         |         |        V|  

   22+50       9.9535      2.10  Q         |         |         |        V|  

   22+55       9.9679      2.09  Q         |         |         |        V|  

   23+ 0       9.9822      2.07  Q         |         |         |        V|  

   23+ 5       9.9964      2.06  Q         |         |         |        V|  

   23+10      10.0104      2.04  Q         |         |         |        V|  

   23+15      10.0244      2.03  Q         |         |         |        V|  

   23+20      10.0382      2.01  Q         |         |         |        V|  

   23+25      10.0520      2.00  Q         |         |         |        V|  

   23+30      10.0657      1.98  Q         |         |         |        V|  

   23+35      10.0793      1.97  Q         |         |         |        V|  

   23+40      10.0927      1.96  Q         |         |         |        V|  

   23+45      10.1061      1.94  Q         |         |         |        V|  

   23+50      10.1194      1.93  Q         |         |         |        V|  

   23+55      10.1326      1.92  Q         |         |         |        V|  



   24+ 0      10.1457      1.91  Q         |         |         |        V|  

   24+ 5      10.1582      1.81  Q         |         |         |        V|  

   24+10      10.1667      1.23  Q         |         |         |        V|  

   24+15      10.1714      0.68  Q         |         |         |        V|  

   24+20      10.1745      0.45  Q         |         |         |        V|  

   24+25      10.1766      0.31  Q         |         |         |        V|  

   24+30      10.1782      0.22  Q         |         |         |        V|  

   24+35      10.1793      0.16  Q         |         |         |        V|  

   24+40      10.1800      0.11  Q         |         |         |        V|  

   24+45      10.1806      0.08  Q         |         |         |        V|  

   24+50      10.1810      0.05  Q         |         |         |        V|  

   24+55      10.1812      0.04  Q         |         |         |        V|  

   25+ 0      10.1814      0.03  Q         |         |         |        V|  

   25+ 5      10.1815      0.01  Q         |         |         |        V|  

   25+10      10.1816      0.01  Q         |         |         |        V|  

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

 

 

 



 

  U n i t   H y d r o g r a p h    A n a l y s i s 

 

  Copyright (c) CIVILCADD/CIVILDESIGN, 1989 - 2004, Version 7.0 

 

   Study date  07/01/25 
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 ------------------------------------------------------------------------ 

 

 San Bernardino County Synthetic Unit Hydrology Method 

   Manual date - August 1986 

 

 

 Program License Serial Number 6145 

 

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

 APPLE VALLEY 

 10 YEAR UNIT HYDROGRAPH - PROPOSED CONDITION 

 7215Q10PUHNEW 

 JH 

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

 

  Storm Event Year = 10 

 

  Antecedent Moisture Condition = 2 

 

  English (in-lb) Input Units Used 

 

  English Rainfall Data (Inches) Input Values Used 

 

  English Units used in output format 

 

 

 

 

 Area averaged rainfall intensity isohyetal data: 

  Sub-Area        Duration        Isohyetal 

  (Ac.)            (hours)         (In) 

 Rainfall data for year 10 

      86.10            1           0.61 

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

 Rainfall data for year 10 

      86.10            6           1.25 

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

 Rainfall data for year 10 

      86.10           24           2.16 

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

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 

 ******** Area-averaged max loss rate, Fm ******** 

 

 

 SCS curve  SCS curve     Area     Area     Fp(Fig C6)    Ap      Fm 

 No.(AMCII) NO.(AMC 2)    (Ac.)    Fraction     (In/Hr)  (dec.)   (In/Hr) 

  32.0      32.0         86.10      1.000     0.978    0.100    0.098 

 

 Area-averaged adjusted loss rate Fm (In/Hr) =  0.098 

 

 ********* Area-Averaged low loss rate fraction, Yb ********** 

 

 Area       Area          SCS CN    SCS CN      S     Pervious 



  (Ac.)      Fract         (AMC2)    (AMC2)           Yield Fr 

      8.61   0.100         32.0      32.0      10.80     0.000 

     77.49   0.900         98.0      98.0       0.20     0.895 

 

 Area-averaged catchment yield fraction, Y =  0.805 

 Area-averaged low loss fraction, Yb =  0.195 

 User entry of time of concentration  =   0.245 (hours) 

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Watershed area =      86.10(Ac.) 

 Catchment Lag time =   0.196 hours 

 Unit interval =   5.000 minutes 

 Unit interval percentage of lag time = 42.5170 

 Hydrograph baseflow =     0.00(CFS) 

 Average maximum watershed loss rate(Fm) =  0.098(In/Hr) 

 Average low loss rate fraction (Yb) = 0.195 (decimal) 

 DESERT S-Graph Selected 

 Computed peak 5-minute rainfall =  0.289(In) 

 Computed peak 30-minute rainfall =  0.495(In) 

 Specified peak 1-hour rainfall =  0.609(In) 

 Computed peak 3-hour rainfall =  0.946(In) 

 Specified peak 6-hour rainfall =  1.250(In) 

 Specified peak 24-hour rainfall =  2.160(In) 

 

 

 Rainfall depth area reduction factors: 

 Using a total area of      86.10(Ac.) (Ref: fig. E-4) 

 

 5-minute factor = 0.996     Adjusted rainfall =  0.288(In) 

 30-minute factor = 0.996    Adjusted rainfall =  0.493(In) 

 1-hour factor = 0.996       Adjusted rainfall =  0.607(In) 

 3-hour factor = 0.999       Adjusted rainfall =  0.946(In) 

 6-hour factor = 1.000       Adjusted rainfall =  1.250(In) 

 24-hour factor = 1.000      Adjusted rainfall =  2.160(In) 

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

 

    U n i t  H y d r o g r a p h  

 +++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

 Interval          'S' Graph          Unit Hydrograph 

 Number            Mean values             ((CFS)) 

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

   (K =      1041.27 (CFS)) 

 

   1                3.033                  31.583 

   2               21.611                 193.442 

   3               52.573                 322.400 

   4               67.989                 160.527 

   5               76.740                  91.123 

   6               82.508                  60.056 

   7               86.734                  44.009 

   8               89.821                  32.136 

   9               92.135                  24.100 

  10               93.998                  19.394 

  11               95.449                  15.114 

  12               96.603                  12.013 

  13               97.466                   8.985 

  14               98.040                   5.979 

  15               98.498                   4.776 

  16               99.008                   5.307 

  17               99.483                   4.947 

  18               99.775                   3.041 

  19              100.000                   2.340 

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

 Peak Unit   Adjusted mass rainfall  Unit rainfall 



 274              0.0033           0.0006              0.0026 

 275              0.0033           0.0006              0.0026 

 276              0.0032           0.0006              0.0026 

 277              0.0032           0.0006              0.0026 

 278              0.0032           0.0006              0.0026 

 279              0.0032           0.0006              0.0025 

 280              0.0031           0.0006              0.0025 

 281              0.0031           0.0006              0.0025 

 282              0.0031           0.0006              0.0025 

 283              0.0031           0.0006              0.0025 

 284              0.0031           0.0006              0.0025 

 285              0.0030           0.0006              0.0024 

 286              0.0030           0.0006              0.0024 

 287              0.0030           0.0006              0.0024 

 288              0.0030           0.0006              0.0024 

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

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

 Total soil rain loss =      0.37(In) 

 Total effective rainfall =      1.79(In) 

 Peak flow rate in flood hydrograph =    113.59(CFS) 

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

 ++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

                     24 - H O U R    S T O R M 

                R u n o f f      H y d r o g r a p h 

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

             Hydrograph in   5   Minute intervals ((CFS)) 

 

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

  Time(h+m) Volume Ac.Ft   Q(CFS)  0       50.0     100.0     150.0     200.0 

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

    0+ 5       0.0005      0.08  Q         |         |         |         |  

    0+10       0.0042      0.54  Q         |         |         |         |  

    0+15       0.0132      1.31  Q         |         |         |         |  

    0+20       0.0249      1.69  Q         |         |         |         |  

    0+25       0.0381      1.92  Q         |         |         |         |  

    0+30       0.0523      2.07  Q         |         |         |         |  

    0+35       0.0673      2.18  Q         |         |         |         |  

    0+40       0.0829      2.26  Q         |         |         |         |  

    0+45       0.0989      2.33  Q         |         |         |         |  

    0+50       0.1153      2.38  Q         |         |         |         |  

    0+55       0.1320      2.42  Q         |         |         |         |  

    1+ 0       0.1490      2.46  Q         |         |         |         |  

    1+ 5       0.1661      2.49  Q         |         |         |         |  

    1+10       0.1834      2.51  Q         |         |         |         |  

    1+15       0.2009      2.53  Q         |         |         |         |  

    1+20       0.2185      2.55  Q         |         |         |         |  

    1+25       0.2362      2.57  Q         |         |         |         |  

    1+30       0.2541      2.59  Q         |         |         |         |  

    1+35       0.2720      2.61  Q         |         |         |         |  

    1+40       0.2900      2.61  Q         |         |         |         |  

    1+45       0.3081      2.62  Q         |         |         |         |  

    1+50       0.3262      2.63  QV        |         |         |         |  

    1+55       0.3444      2.64  QV        |         |         |         |  

    2+ 0       0.3626      2.65  QV        |         |         |         |  

    2+ 5       0.3810      2.66  QV        |         |         |         |  

    2+10       0.3993      2.67  QV        |         |         |         |  

    2+15       0.4178      2.68  QV        |         |         |         |  

    2+20       0.4363      2.69  QV        |         |         |         |  

    2+25       0.4549      2.70  QV        |         |         |         |  

    2+30       0.4735      2.71  QV        |         |         |         |  

    2+35       0.4923      2.72  QV        |         |         |         |  

    2+40       0.5110      2.73  QV        |         |         |         |  

    2+45       0.5299      2.74  QV        |         |         |         |  



    2+50       0.5488      2.75  QV        |         |         |         |  

    2+55       0.5678      2.76  QV        |         |         |         |  

    3+ 0       0.5869      2.77  QV        |         |         |         |  

    3+ 5       0.6060      2.78  QV        |         |         |         |  

    3+10       0.6253      2.79  QV        |         |         |         |  

    3+15       0.6445      2.80  Q V       |         |         |         |  

    3+20       0.6639      2.81  Q V       |         |         |         |  

    3+25       0.6834      2.82  Q V       |         |         |         |  

    3+30       0.7029      2.83  Q V       |         |         |         |  

    3+35       0.7225      2.84  Q V       |         |         |         |  

    3+40       0.7421      2.86  Q V       |         |         |         |  

    3+45       0.7619      2.87  Q V       |         |         |         |  

    3+50       0.7817      2.88  Q V       |         |         |         |  

    3+55       0.8016      2.89  Q V       |         |         |         |  

    4+ 0       0.8216      2.90  Q V       |         |         |         |  

    4+ 5       0.8417      2.91  Q V       |         |         |         |  

    4+10       0.8618      2.93  Q V       |         |         |         |  

    4+15       0.8821      2.94  Q V       |         |         |         |  

    4+20       0.9024      2.95  Q V       |         |         |         |  

    4+25       0.9228      2.96  Q V       |         |         |         |  

    4+30       0.9433      2.98  Q V       |         |         |         |  

    4+35       0.9639      2.99  Q V       |         |         |         |  

    4+40       0.9846      3.00  Q  V      |         |         |         |  

    4+45       1.0053      3.01  Q  V      |         |         |         |  

    4+50       1.0262      3.03  Q  V      |         |         |         |  

    4+55       1.0471      3.04  Q  V      |         |         |         |  

    5+ 0       1.0682      3.05  Q  V      |         |         |         |  

    5+ 5       1.0893      3.07  Q  V      |         |         |         |  

    5+10       1.1105      3.08  Q  V      |         |         |         |  

    5+15       1.1318      3.10  Q  V      |         |         |         |  

    5+20       1.1533      3.11  Q  V      |         |         |         |  

    5+25       1.1748      3.12  Q  V      |         |         |         |  

    5+30       1.1964      3.14  Q  V      |         |         |         |  

    5+35       1.2181      3.15  Q  V      |         |         |         |  

    5+40       1.2400      3.17  Q  V      |         |         |         |  

    5+45       1.2619      3.18  Q  V      |         |         |         |  

    5+50       1.2839      3.20  Q  V      |         |         |         |  

    5+55       1.3061      3.21  Q   V     |         |         |         |  

    6+ 0       1.3283      3.23  Q   V     |         |         |         |  

    6+ 5       1.3507      3.25  Q   V     |         |         |         |  

    6+10       1.3731      3.26  Q   V     |         |         |         |  

    6+15       1.3957      3.28  Q   V     |         |         |         |  

    6+20       1.4184      3.29  Q   V     |         |         |         |  

    6+25       1.4412      3.31  Q   V     |         |         |         |  

    6+30       1.4641      3.33  Q   V     |         |         |         |  

    6+35       1.4872      3.35  Q   V     |         |         |         |  

    6+40       1.5103      3.36  Q   V     |         |         |         |  

    6+45       1.5336      3.38  Q   V     |         |         |         |  

    6+50       1.5570      3.40  Q   V     |         |         |         |  

    6+55       1.5805      3.42  Q   V     |         |         |         |  

    7+ 0       1.6042      3.43  Q   V     |         |         |         |  

    7+ 5       1.6280      3.45  Q    V    |         |         |         |  

    7+10       1.6519      3.47  Q    V    |         |         |         |  

    7+15       1.6760      3.49  Q    V    |         |         |         |  

    7+20       1.7001      3.51  Q    V    |         |         |         |  

    7+25       1.7245      3.53  Q    V    |         |         |         |  

    7+30       1.7489      3.55  Q    V    |         |         |         |  

    7+35       1.7735      3.57  Q    V    |         |         |         |  

    7+40       1.7983      3.59  Q    V    |         |         |         |  

    7+45       1.8231      3.61  Q    V    |         |         |         |  

    7+50       1.8482      3.63  Q    V    |         |         |         |  

    7+55       1.8734      3.66  Q    V    |         |         |         |  

    8+ 0       1.8987      3.68  Q    V    |         |         |         |  



    8+ 5       1.9242      3.70  Q    V    |         |         |         |  

    8+10       1.9498      3.72  Q     V   |         |         |         |  

    8+15       1.9756      3.75  Q     V   |         |         |         |  

    8+20       2.0016      3.77  Q     V   |         |         |         |  

    8+25       2.0277      3.79  Q     V   |         |         |         |  

    8+30       2.0540      3.82  Q     V   |         |         |         |  

    8+35       2.0805      3.84  Q     V   |         |         |         |  

    8+40       2.1071      3.87  Q     V   |         |         |         |  

    8+45       2.1340      3.89  Q     V   |         |         |         |  

    8+50       2.1610      3.92  Q     V   |         |         |         |  

    8+55       2.1882      3.95  Q     V   |         |         |         |  

    9+ 0       2.2155      3.97  Q     V   |         |         |         |  

    9+ 5       2.2431      4.00  Q     V   |         |         |         |  

    9+10       2.2708      4.03  Q      V  |         |         |         |  

    9+15       2.2988      4.06  Q      V  |         |         |         |  

    9+20       2.3269      4.09  Q      V  |         |         |         |  

    9+25       2.3553      4.12  Q      V  |         |         |         |  

    9+30       2.3838      4.15  Q      V  |         |         |         |  

    9+35       2.4126      4.18  Q      V  |         |         |         |  

    9+40       2.4416      4.21  Q      V  |         |         |         |  

    9+45       2.4708      4.24  Q      V  |         |         |         |  

    9+50       2.5003      4.27  Q      V  |         |         |         |  

    9+55       2.5299      4.31  Q      V  |         |         |         |  

   10+ 0       2.5598      4.34  Q      V  |         |         |         |  

   10+ 5       2.5900      4.38  Q       V |         |         |         |  

   10+10       2.6204      4.41  Q       V |         |         |         |  

   10+15       2.6510      4.45  Q       V |         |         |         |  

   10+20       2.6819      4.49  Q       V |         |         |         |  

   10+25       2.7131      4.52  Q       V |         |         |         |  

   10+30       2.7445      4.56  Q       V |         |         |         |  

   10+35       2.7762      4.60  Q       V |         |         |         |  

   10+40       2.8082      4.64  Q       V |         |         |         |  

   10+45       2.8405      4.69  Q       V |         |         |         |  

   10+50       2.8730      4.73  Q       V |         |         |         |  

   10+55       2.9059      4.77  Q        V|         |         |         |  

   11+ 0       2.9391      4.82  Q        V|         |         |         |  

   11+ 5       2.9726      4.86  Q        V|         |         |         |  

   11+10       3.0064      4.91  Q        V|         |         |         |  

   11+15       3.0405      4.96  Q        V|         |         |         |  

   11+20       3.0750      5.01  |Q       V|         |         |         |  

   11+25       3.1099      5.06  |Q       V|         |         |         |  

   11+30       3.1451      5.11  |Q       V|         |         |         |  

   11+35       3.1807      5.17  |Q       V|         |         |         |  

   11+40       3.2166      5.22  |Q        V         |         |         |  

   11+45       3.2530      5.28  |Q        V         |         |         |  

   11+50       3.2898      5.34  |Q        V         |         |         |  

   11+55       3.3269      5.40  |Q        V         |         |         |  

   12+ 0       3.3645      5.46  |Q        V         |         |         |  

   12+ 5       3.4026      5.53  |Q        V         |         |         |  

   12+10       3.4413      5.61  |Q        V         |         |         |  

   12+15       3.4807      5.72  |Q        V         |         |         |  

   12+20       3.5206      5.80  |Q        V         |         |         |  

   12+25       3.5611      5.89  |Q        |V        |         |         |  

   12+30       3.6022      5.97  |Q        |V        |         |         |  

   12+35       3.6439      6.05  |Q        |V        |         |         |  

   12+40       3.6862      6.13  |Q        |V        |         |         |  

   12+45       3.7290      6.22  |Q        |V        |         |         |  

   12+50       3.7725      6.31  |Q        |V        |         |         |  

   12+55       3.8166      6.41  |Q        |V        |         |         |  

   13+ 0       3.8614      6.50  |Q        | V       |         |         |  

   13+ 5       3.9069      6.60  |Q        | V       |         |         |  

   13+10       3.9531      6.71  |Q        | V       |         |         |  

   13+15       4.0000      6.82  |Q        | V       |         |         |  



   13+20       4.0477      6.93  |Q        | V       |         |         |  

   13+25       4.0963      7.05  |Q        | V       |         |         |  

   13+30       4.1456      7.17  |Q        | V       |         |         |  

   13+35       4.1959      7.30  |Q        |  V      |         |         |  

   13+40       4.2471      7.44  |Q        |  V      |         |         |  

   13+45       4.2993      7.58  |Q        |  V      |         |         |  

   13+50       4.3526      7.73  |Q        |  V      |         |         |  

   13+55       4.4069      7.89  |Q        |  V      |         |         |  

   14+ 0       4.4624      8.06  |Q        |  V      |         |         |  

   14+ 5       4.5191      8.24  |Q        |   V     |         |         |  

   14+10       4.5772      8.44  |Q        |   V     |         |         |  

   14+15       4.6369      8.66  |Q        |   V     |         |         |  

   14+20       4.6980      8.88  |Q        |   V     |         |         |  

   14+25       4.7608      9.12  |Q        |   V     |         |         |  

   14+30       4.8253      9.37  |Q        |    V    |         |         |  

   14+35       4.8917      9.64  |Q        |    V    |         |         |  

   14+40       4.9601      9.92  |Q        |    V    |         |         |  

   14+45       5.0306     10.24  | Q       |    V    |         |         |  

   14+50       5.1035     10.58  | Q       |    V    |         |         |  

   14+55       5.1790     10.96  | Q       |     V   |         |         |  

   15+ 0       5.2572     11.36  | Q       |     V   |         |         |  

   15+ 5       5.3387     11.83  | Q       |     V   |         |         |  

   15+10       5.4236     12.33  | Q       |     V   |         |         |  

   15+15       5.5126     12.92  | Q       |      V  |         |         |  

   15+20       5.6060     13.56  | Q       |      V  |         |         |  

   15+25       5.7037     14.19  | Q       |      V  |         |         |  

   15+30       5.8017     14.23  | Q       |       V |         |         |  

   15+35       5.8973     13.88  | Q       |       V |         |         |  

   15+40       5.9964     14.38  | Q       |       V |         |         |  

   15+45       6.1032     15.51  |  Q      |       V |         |         |  

   15+50       6.2219     17.24  |  Q      |        V|         |         |  

   15+55       6.3601     20.06  |   Q     |        V|         |         |  

   16+ 0       6.5341     25.26  |    Q    |         V         |         |  

   16+ 5       6.8209     41.65  |       Q |         |V        |         |  

   16+10       7.4134     86.03  |         |      Q  |  V      |         |  

   16+15       8.1957    113.59  |         |         | Q  V    |         |  

   16+20       8.6725     69.23  |         |  Q      |     V   |         |  

   16+25       8.9972     47.15  |        Q|         |      V  |         |  

   16+30       9.2476     36.36  |      Q  |         |       V |         |  

   16+35       9.4589     30.68  |     Q   |         |        V|         |  

   16+40       9.6377     25.96  |    Q    |         |        V|         |  

   16+45       9.7918     22.37  |   Q     |         |         V         |  

   16+50       9.9281     19.80  |  Q      |         |         V         |  

   16+55      10.0489     17.53  |  Q      |         |         |V        |  

   17+ 0      10.1569     15.69  |  Q      |         |         |V        |  

   17+ 5      10.2534     14.01  | Q       |         |         |V        |  

   17+10      10.3395     12.50  | Q       |         |         | V       |  

   17+15      10.4191     11.56  | Q       |         |         | V       |  

   17+20      10.4956     11.10  | Q       |         |         | V       |  

   17+25      10.5675     10.44  | Q       |         |         | V       |  

   17+30      10.6326      9.45  |Q        |         |         |  V      |  

   17+35      10.6930      8.77  |Q        |         |         |  V      |  

   17+40      10.7468      7.81  |Q        |         |         |  V      |  

   17+45      10.7983      7.48  |Q        |         |         |  V      |  

   17+50      10.8478      7.19  |Q        |         |         |  V      |  

   17+55      10.8956      6.94  |Q        |         |         |  V      |  

   18+ 0      10.9418      6.71  |Q        |         |         |   V     |  

   18+ 5      10.9865      6.49  |Q        |         |         |   V     |  

   18+10      11.0298      6.28  |Q        |         |         |   V     |  

   18+15      11.0716      6.07  |Q        |         |         |   V     |  

   18+20      11.1122      5.89  |Q        |         |         |   V     |  

   18+25      11.1517      5.73  |Q        |         |         |   V     |  

   18+30      11.1901      5.58  |Q        |         |         |   V     |  



   18+35      11.2277      5.45  |Q        |         |         |   V     |  

   18+40      11.2643      5.32  |Q        |         |         |    V    |  

   18+45      11.3001      5.20  |Q        |         |         |    V    |  

   18+50      11.3352      5.09  |Q        |         |         |    V    |  

   18+55      11.3695      4.99  Q         |         |         |    V    |  

   19+ 0      11.4032      4.89  Q         |         |         |    V    |  

   19+ 5      11.4362      4.79  Q         |         |         |    V    |  

   19+10      11.4686      4.70  Q         |         |         |    V    |  

   19+15      11.5004      4.62  Q         |         |         |    V    |  

   19+20      11.5317      4.54  Q         |         |         |    V    |  

   19+25      11.5624      4.46  Q         |         |         |    V    |  

   19+30      11.5927      4.39  Q         |         |         |     V   |  

   19+35      11.6224      4.32  Q         |         |         |     V   |  

   19+40      11.6517      4.25  Q         |         |         |     V   |  

   19+45      11.6805      4.19  Q         |         |         |     V   |  

   19+50      11.7090      4.13  Q         |         |         |     V   |  

   19+55      11.7370      4.07  Q         |         |         |     V   |  

   20+ 0      11.7646      4.01  Q         |         |         |     V   |  

   20+ 5      11.7918      3.95  Q         |         |         |     V   |  

   20+10      11.8187      3.90  Q         |         |         |     V   |  

   20+15      11.8452      3.85  Q         |         |         |     V   |  

   20+20      11.8714      3.80  Q         |         |         |     V   |  

   20+25      11.8972      3.75  Q         |         |         |      V  |  

   20+30      11.9227      3.71  Q         |         |         |      V  |  

   20+35      11.9479      3.66  Q         |         |         |      V  |  

   20+40      11.9729      3.62  Q         |         |         |      V  |  

   20+45      11.9975      3.58  Q         |         |         |      V  |  

   20+50      12.0218      3.54  Q         |         |         |      V  |  

   20+55      12.0459      3.50  Q         |         |         |      V  |  

   21+ 0      12.0697      3.46  Q         |         |         |      V  |  

   21+ 5      12.0933      3.42  Q         |         |         |      V  |  

   21+10      12.1166      3.38  Q         |         |         |      V  |  

   21+15      12.1396      3.35  Q         |         |         |      V  |  

   21+20      12.1625      3.31  Q         |         |         |      V  |  

   21+25      12.1851      3.28  Q         |         |         |      V  |  

   21+30      12.2074      3.25  Q         |         |         |      V  |  

   21+35      12.2296      3.22  Q         |         |         |       V |  

   21+40      12.2515      3.19  Q         |         |         |       V |  

   21+45      12.2733      3.16  Q         |         |         |       V |  

   21+50      12.2948      3.13  Q         |         |         |       V |  

   21+55      12.3162      3.10  Q         |         |         |       V |  

   22+ 0      12.3373      3.07  Q         |         |         |       V |  

   22+ 5      12.3583      3.04  Q         |         |         |       V |  

   22+10      12.3790      3.02  Q         |         |         |       V |  

   22+15      12.3996      2.99  Q         |         |         |       V |  

   22+20      12.4200      2.97  Q         |         |         |       V |  

   22+25      12.4403      2.94  Q         |         |         |       V |  

   22+30      12.4604      2.92  Q         |         |         |       V |  

   22+35      12.4803      2.89  Q         |         |         |       V |  

   22+40      12.5001      2.87  Q         |         |         |       V |  

   22+45      12.5197      2.85  Q         |         |         |       V |  

   22+50      12.5391      2.82  Q         |         |         |        V|  

   22+55      12.5584      2.80  Q         |         |         |        V|  

   23+ 0      12.5776      2.78  Q         |         |         |        V|  

   23+ 5      12.5966      2.76  Q         |         |         |        V|  

   23+10      12.6154      2.74  Q         |         |         |        V|  

   23+15      12.6342      2.72  Q         |         |         |        V|  

   23+20      12.6527      2.70  Q         |         |         |        V|  

   23+25      12.6712      2.68  Q         |         |         |        V|  

   23+30      12.6895      2.66  Q         |         |         |        V|  

   23+35      12.7077      2.64  Q         |         |         |        V|  

   23+40      12.7258      2.62  Q         |         |         |        V|  

   23+45      12.7437      2.61  Q         |         |         |        V|  



   23+50      12.7616      2.59  Q         |         |         |        V|  

   23+55      12.7793      2.57  Q         |         |         |        V|  

   24+ 0      12.7969      2.55  Q         |         |         |        V|  

   24+ 5      12.8138      2.46  Q         |         |         |        V|  

   24+10      12.8275      1.99  Q         |         |         |        V|  

   24+15      12.8358      1.20  Q         |         |         |        V|  

   24+20      12.8414      0.81  Q         |         |         |        V|  

   24+25      12.8455      0.59  Q         |         |         |        V|  

   24+30      12.8485      0.45  Q         |         |         |        V|  

   24+35      12.8509      0.34  Q         |         |         |        V|  

   24+40      12.8527      0.26  Q         |         |         |        V|  

   24+45      12.8540      0.20  Q         |         |         |        V|  

   24+50      12.8551      0.15  Q         |         |         |        V|  

   24+55      12.8559      0.12  Q         |         |         |        V|  

   25+ 0      12.8565      0.09  Q         |         |         |        V|  

   25+ 5      12.8569      0.06  Q         |         |         |        V|  

   25+10      12.8572      0.05  Q         |         |         |        V|  

   25+15      12.8575      0.04  Q         |         |         |        V|  

   25+20      12.8577      0.02  Q         |         |         |        V|  

   25+25      12.8578      0.01  Q         |         |         |        V|  

   25+30      12.8578      0.01  Q         |         |         |        V|  

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

 

 

 


