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 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. 
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Form 4.1-1 Non-Structural Source Control BMPs 

Identifier Name 

Check One 
Describe BMP Implementation OR, 

if not applicable, state reason Included 
Not 

Applicable 

N1 
Education of Property Owners, Tenants 

and Occupants on Stormwater BMPs 
  

Property 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 



MOJAVE RIVER WATERSHED Water Quality Management Plan (WQMP) 

  

 

  4-16 

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. 
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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 
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WQMP BMP NOTES 

0 INSTALL CONTECH 96" CMP INFILTRATION/ DETENTION SYSTEM PER DETAIL ON SHEET 2 

.. 0 INSTALL HYDRODYNAMIC SEPARATOR UNI T 

0 INSTALL CONTECH CURB INLET FILTER PER DETAIL ON SHEET 1 

0 INSTALL CONTECH GRATE INLET FI LTER PER DETAIL ON SHEET 1 

•• DETAIL TO BE PRO~DED IN FINAL 

NAME 
TOTAL IMPERVIOUS PER~OUS 

AREA (SF) AREA (SF) AREA (SF) i C 

DA 1 OMA A 3,751,554 3,376,399 375,155 0.90 0.73 

VeMP (CF) 

194,430 

BMP 

UNDERGROUND 
INFILTRATION & 

DETENTION SYSTEM 

*THE UNDERGROUND SYSTEM PRO~DES 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. 

\\,,o~oro( CF) 

*194,818 

LEGEND SOURCE CON1ROL BMPs INCLUDED ONSITE 

PROPOSED STORM DRAIN 

---- WQMP & DA BOUNDARY 

i=:J PROPOSED CURB OPENING INLET W/ FILTER INSERT 

(~ PROPOSED GRATE OPENING INLET W/ FILTER INSERT 

CB CATCH BASIN 

<== FLOW DIRECTION 

LJ PROPOSED LANDSCAPING AREA (N3, 54, AND 55; •BMP SD-10 & SD-12) 

N-- NON-STRUCTIJRAL SOURCE CONTROL BMPs IDENTIFIER 
PER WQMP REPORT FORM 4. 1 -1 

S-- STRUCTURAL SOURCE CONTROL BMPs IDENTIFIER PER 
WQMP REPORT FORM 4.1-2 

IDENTIFIER DESCRIPTION OF BMP RESPONSIBLE PARTY 
N3 LANDSCAPE MAINTENANCE BMP'S OWNER 
N7 PRO~OE SPILL PLAN OWNER 
N11 LlffiR/DEBRIS CONTROL PROGRAM OWNER 
N13 HOUSEKEEPING OF LOADING DOCKS OWNER 
N14 CATCH BASIN INSPECTION PROGRAM OWNER 
N15 VACUUM SWEEPING OF PARKING LOTS OWNER 
N1 7 NPDES COMPLIANCE OWNER 
51 STORM DRAIN STENCILING OWNER 
53 REDUCED WASTE STORAGE POLLUTION OWNER 
54 EFFICIENT IRRIGATION SYSTEM OWNER 
S5 LANDSCAPING MIN. 1-2" BELOW CURB OWNER 

SEE WQMP REPORT ATTACHMENT C FOR BMP FACT SHEET 
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FLOW DIAGRAM 

INSTALLATION NOTES: 

NON-CLOGCING SCREEN 
MEUS FlJU CAPTURE 
REQUIREMENTS 

BOTT{)t,f SCREE/I 
MEETS FULL CAPTURE 
REQUIREMENTS 

1. ALL HARDWARE, FLANGE, FRAME, SCREENS SHALL BE STAINLESS STEEL. 
2. OPTIONAL HYDROCARBON BOOM SHALL BE 2" DMMITER. 
J. SEE PERFORMANCE REPORTS IN MANUFACTURES SPECIFICATIONS. 
4. OTHER STANDARD AND CUSTOM MODEL SIZES AVAILABLE - CONTACT 
810 CLEAN FOR MORE INFORMATION. 
5. BASED ON 37% OPEN AREA. 
6. CONSIDERS A SAFETY FACTOR OF 2.0. 
1 CONSIDERS A LOCAL DEPRESSION PONDING DEPTH OF 6 INCHES. 
8. STORAGE CAPACITY BASED ON TH[ BASKET HALF FULL. 
9. CONCRETE STRUCTURES SOLD SEPARATELY 

~ NOT TO SCALE 
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PROJECT SUMMARY 
CALCULATION DETAILS 

•LOADING= HS20/HS25 

•APPROX.LINEAR FOOTAGE= 5.553 LF 

STORAGE SUMMARY 

29.:52.6 

' 

• STORAGE VOLUME REQUIRED= 389,208 CF 

• PIPE STORAGE VOLUME= 279.124 CF 

• BACKFILL STORAGE VOLUME= 110,513 CF 

• TOTAL STORAGE PROVIDED= 389.638 CF 

• STONE VOID= 40% 

PIPE DETAILS 

• DIAMETER = 96' 

·CORRUGATION= 5x1 

•GAGE=16 

• COATING =ALT2 

• WALL TYPE= PERFORATED 

• BARREL SPACING= 36" 

BACKFILL DETAILS 

• WIDTH AT ENDS= 24" 

• ABOVE Pl PE = 6" 

• WIDTH AT SIDES= 24" 

• BELOW PIPE= 6" 

NOTES 

• ALL RISER AND STUB DIMENSIONS ARE TO 
CENTERLINE. ALL ELEVATIONS, DIMENSIONS. AND 
LOCATIONS OF RISERS AND INLETS, SHALL BE 
VERIFIED BY TH E ENGINEER OF RECORD PRIOR TO 
RELEASING FOR FABRICATION. 

• ALL FITTINGS AND REINFORCEMENT COMPLY WITH 
ASTM A998. 

• ALL RISERS AND STUBS ARE 2%" x )·2" CORRUGATION 

AND 16 GAGE UNLESS OTHERWISE NOTED. 
• RISERS TO BE FIELD TRIMMED TO GRADE. 
• QUANTITY OF PIPE SHOWN DOES NOT PROVIDE 

EXTRA PIPE FOR CONNECTING THE SYSTEM TO 
EXISTING PIPE OR DRAINAGE STRUCTURES. OUR 
SYSTEM AS DETAILED PROVIDES NOMINAL INLET 
AND.IOR OUTLET PIPE STUB FOR CONNECTION TO 
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE 
IS NEEDED IT IS THE RESPONSIBILITY OF THE 
CONTRACTOR. 

• BAND TYPE TO BE DETERMINED UPON FINAL DESIGN. 
• THE PROJECT SUMMARY IS REFLECTIVE OF THE 

DYODS DESIGN, QUANTITIES ARE APPROX. AND 
SHOULD BE VERIFIED UPON FINAL DESIGN AND 
APPROVAL. FOR EXAIVIPLE, TOTAL EXCAVATION DOES 
NOT CONSIDER ALL VARIABLES SUCH AS SHORING 
AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE 
ESTIMATED EXCAVATION FOOTPRINT. 

• THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES 
AND DO NOT REFLECT ANY LOCAL PREFERENCES OR 
REGULATIONS. PLEASE CONTACT YOUR LOCAL 
CONTECH REP FOR MODIFICATIONS. 
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WQMP BMP NOTES 

0 INSTALL CONTECH 96" CMP INFILTRATION/DETENTION SYSTEM PER DETAIL ON SHEET 2 

•• 0 INSTALL HYDRODYNAMIC SEPARATOR UNIT 

0 INSTALL CONTECH CURB INLET FILTER PER DETAIL ON SHEET 1 

0 INSTALL CONTECH GRATE INLET FILTER PER DETAIL ON SHEET 1 

•• DETAIL TD BE PROVIDED IN FINAL 

TOTAL IMPERVIOUS PERVIOUS 
NAME 

AREA (SF) AREA {SF) AREA {SF) 
i 

DA 1 OMA A 3,751,554 3,376,399 375,155 0.90 

C VeMe(CF) 

0.73 194,430 

BMP 

UNDERGROUND 
INFILTRATION & 

DETENTION SYSTEM 

*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 Vv1LL START TO RELEASE WATER TO WRANGLER ROAD. 

\l>•o~o,o< CF) 

*194,818 

LEGEND SOURCE CONTROL BMPs INCLUDED ONSITE 

PROPOSED STORM DRAIN 

---- WQMP & DA BOUNDARY 

c:::J PROPOSED CURB OPENING INLET W/ FILTER INSERT 

(a:,J PROPOSED GRATE OPENING INLET W/ FILTER INSERT 

CB CATCH BASIN 

<== FLOW DIRECTION 

PROPOSED LANDSCAPING AREA (N3, S4, AND S5; *BMP SD-10 & SD-12) 

N-- NON-STRUCTURAL SOURCE CONTROL BMPs IDENTIFIER 
PER WQMP REPORT FORM 4.1-1 

5-- STRUCTURAL SOURCE CONTROL BMPs IDENTIFIER PER 
WQMP REPORT FORM 4, 1-2 

A,;)14s .. 1TrAU® 

460'-0" 

ASSEMBLY 
SCALE: 1" = 50' 

IDENTIFIER DESCRIPTION OF BMP 

N3 LANDSCAPE MAINTENANCE BMP'S 

N7 PROVIDE SPILL PLAN 

N11 LITTER/DEBRIS CONTROL PROGRAM 

N13 HOUSEKEEPING OF LOADING DOCKS 

N14 CATCH BASIN INSPECTION PROGRAM 

N15 VACUUM SWEEPING OF PARKING LOTS 

N17 NPDES COMPLIANCE 

S1 STORM DRAIN STENCILING 

53 REDUCED WASTE STORAGE POLLUTION 

S4 EFFICIENT IRRIGATION SYSTEM 

S5 LANDSCAPING MIN, 1-2" BELOW CURB 

SEE WQMP REPORT ATTACHMENT C FOR BMP FACT SHEET 
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PROJECT SUMMARY 
CALCULATION DETAILS 

• LOADING = HS20/HS25 

• APPROX. LINEAR FOOTAGE = 5,553 LF 

STORAGE SUMMARY 

• STORAGE VOLUME REQUIRED = 389,208 CF 

• PIPE STORAGE VOLUME= 279,124 CF 

• BACKFILL STORAGE VOLUME= 110,513 CF 

• TOTAL STORAGE PROVIDED= 389,638 CF 

• STONE VOID= 40% 

PIPE DETAILS 

• DIAMETER = 96" 

• CORRUGATION = 5x1 

•GAGE=16 

• COATING = ALT2 

• WALL TYPE = PERFORATED 

• BARREL SPACING = 36" 

BACKFILL DETAILS 

• WIDTH AT ENDS= 24" 

• ABOVE PIPE = 6" 

• WIDTH AT SIDES = 24" 

• BELOW PIPE = 6" 

NOTES 

• ALL RISER AND STUB DIMENSIONS ARE TO 
CENTERLINE. ALL ELEVATIONS, DIMENSIONS, AND 
LOCATIONS OF RISERS AND INLETS, SHALL BE 
VERIFIED BY THE ENGINEER OF RECORD PRIOR TO 
RELEASING FOR FABRICATION. 

• ALL FITTINGS AND REINFORCEMENT COMPLY WITH 
ASTMA998. 

• ALL RISERS AND STUBS ARE 2%" x .12°' CORRUGATION 
AND 16 GAGE UNLESS OTHERWISE NOTED. 

• RISERS TO BE FIELD TRIMMED TO GRADE. 
• QUANTITY OF PIPE SHOWN DOES NOT PROVIDE 

EXTRA PIPE FOR CONNECTING THE SYSTEM TO 
EXISTING PIPE OR DRAINAGE STRUCTURES. OUR 
SYSTEM AS DETAILED PROVIDES NOMINAL INLET 
AND/OR OUTLET PIPE STUB FOR CONNECTION TO 
EXISTING DRAINAGE FACILITIES. IF ADDITIONAL PIPE 
IS NEEDED IT IS THE RESPONSIBILITY OF THE 
CONTRACTOR. 

• BAND TYPE TO BE DETERMINED UPON FINAL DESIGN. 
• THE PROJECT SUMMARY IS REFLECTIVE OF THE 

DYODS DESIGN, QUANTITIES ARE APPROX. AND 
SHOULD BE VERIFIED UPON FINAL DESIGN AND 
APPROVAL. FOR EXAMPLE, TOTAL EXCAVATION DOES 
NOT CONSIDER ALL VARIABLES SUCH AS SHORING 
AND ONLY ACCOUNTS FOR MATERIAL WITHIN THE 
ESTIMATED EXCAVATION FOOTPRINT. 

• THESE DRAWINGS ARE FOR CONCEPTUAL PURPOSES 
AND DO NOT REFLECT ANY LOCAL PREFERENCES OR 
REGULATIONS. PLEASE CONTACT YOUR LOCAL 
CONTECH REP FOR MODIFICATIONS. 

The design and information shown on this drawing is provided 
as a service to the project owner, engineer and contractor by 
Contech Engineered Solutions LLC ("Contach"). Neither this 
drawing, nor any part thereof, may be used, reproduced or 
modified in any manner without the prior written consent of 
Contech. Failure to comply is dona at the user's own risk and 
Contech expressly disdaims any liability or responsibility for 
suchuse. 

If discrepancies between the supplied information upon which 
the drawing is based and actual field oonditions are encountered 
as site work progresses, these discrepancies must be reported 
to Contech immediately for re-evaluation of the design. Contech 
accepts no liability for designs based on missing, incomplete or DATE inaccurate infom1ation suoolied bv others. REVISION DESCRIPTION BY 
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TABLE 1: 

MIN. CORR. 
DIAMETER, D 

COVER PROFILE 

6"-10" 12" 1 1/2" X 1/4" ci 
IUJ~ I->~ 

12"-48" 12" 2 2/3" X 1/2" a.ow 
~(.)al 

>48"-96" 12" 3"x 1", 5"x 1" a::~~ 
UJ~ llJ 
>a:: llJ 

>96" D/8 3"x 1", 5"x 1" 8 gen 
• STRUCTURAL BACKFILL MUST EXTEND TO 

LIMITS OF THE TABLE 

• TOTAL HEIGHT OF COMPACTED COVER FOR 
CONVENTIONAL HIGHWAY LOADS IS 
MEASURED FROM TOP OF PIPE TO BOTTOM 
OF FLEXIBLE PAVEMENT OR TOP OF RIGID 
PAVEMENT 

6 

A 

B 

5 

A 

3 

2 

/',,'' '/',, 
/, /,//, 
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~ HDPE LINER 

I/~ ~"v(--/ 

TRENCH 1 FILL ENVELOPE EMBANKMENT 

MINIMUM WIDTH DEPENDS ON SITE CONDITIONS AND ENGINEERING JUDGEMENT 

INSTALLATION NOTES 

1. WHEN PLACING THE FIRST LIFTS OF BACKFILL IT IS 
IMPORTANT TO MAKE SURE THAT THE BACKFILL IS PROPERLY 
COMPACTED UNDER AND AROUND THE PIPE HAUNCHES. 

2. OTHER ALTERNATE BACKFILL MATERIAL MAY BE ALLOWED 
DEPENDING ON SITE SPECIFIC CONDITIONS, AS APPROVED BY 
SITE ENGINEER. 

3. AN HDPE MEMBRANE LINER WILL BE PLACED ON THE CROWN 
OF EACH PIPE TO PROVIDE AN IMPERMEABLE BARRIER 
AGAINST ENVIRONMENTAL CHANGES THAT MAY ADVERSELY 
AFFECT THE SYSTEM OVER TIME. PLEASE REFER TO THE 
CORRUGATED METAL PIPE DETENTION DESIGN GUIDE FOR 
ADDITIONAL TECHNICAL DETAILS. 

TABLE 2: PERFORATED STANDARD 

MATERIAL LOCATION 

FILL ENVELOPE WIDTH 

FOUNDATION 

BEDDING 

BACKFILL 

COVER MATERIAL 

MATERIAL SPECIFICATION 

PER ENGINEER OF RECORD 

AASHTO 26.5.2 - PER ENGINEER OF RECORD 

AASHTO M 43: 3, 357, 4, 467, 5, 56, 57 

CMP RETENTION STANDARD BACKFILL SPECIFICATIONS 

DESCRIPTION 

MINIMUM TRENCH WIDTH MUST ALLOW ROOM FOR PROPER COMPACTION OF 
HAUNCH MATERIALS UNDER THE PIPE. 

THE SUGGESTED MINIMUM TRENCH WIDTH, OR EOR RECOMMENDATION: 
PIPE :S 12": D + 16" 

PIPE> 12": 1.5D + 12" 

MINIMUM EMBANKMENT WIDTH {IN FEET) FOR INITIAL FILL ENVELOPE: 
PIPE < 24": 3.0D 

PIPE 24" - 144": D + 4'0" 
PIPE> 144": D + 10'0" 

PRIOR TO PLACING THE BEDDING, THE FOUNDATION MUST BE CONSTRUCTED TO A UNIFORM AND STABLE GRADE. IN THE EVENT THAT UNSUITABLE FOUNDATION MATERIALS ARE 
ENCOUNTERED DURING EXCAVATION, THEY SHALL BE REMOVED AND FOUNDATION BROUGHT BACK TO GRADE WITH A FILL MATERIAL APPROVED BY THE ENGINEER OF RECORD. 

ENGINEER OF RECORD TO DETERMINE IF BEDDING IS REQUIRED. PIPE MAY BE PLACED ON THE TRENCH BOTTOM OF A RELATIVELY LOOSE, NATIVE SUITABLE WELL GRADED GRANULAR 
MATERIAL THAT IS ROUGHLY SHAPED TO FIT THE BOTTOM OF THE PIPE, 2" MIN DEPTH. THE BEDDING MATERIAL MAY BE SUITABLE OPEN GRADED GRANULAR BEDDING CONFORMING TO 

MSHTO SOIL CLASSIFICATIONS A 1, A2, OR A3 WITH MAXIMUM PARTICLE SIZE OF 3" PER MSHTO 26.3.8.1 

CORRUGATED METAL PIPE 

HAUNCH ZONE MATERIAL SHALL BE HAND SHOVELED OR SHOVEL SLICED INTO PLACE TO ALLOW FOR PROPER COMPACTION WITHOUT SOFT SPOTS. BACKFILL SHALL BE PLACED IN 8" +/-
FREE-DRAINING, ANGULAR, NATURALLY LOOSE LIFTS AND COMPACTED TO 90% STANDARD PROCTOR PERMSHTO T 99. BACKFILL SHALL BE PLACED SUCH THAT THERE IS NO MORE THAN A TWO LIFT (16") DIFFERENTIAL BETWEEN 

~CCURRING WASHED-STONE PER AASHTO ANY OF THE PIPES AT ANY TIME DURING THE BACKFILL PROCESS. THE BACKFILL SHOULD BE ADVANCED ALONG THE LENGTH OF THE SYSTEM TO AVOID DIFFERENTIAL LOADING. WHERE 
M 43: 3, 357, 4, 467, 5, 56, 57 OR CONVENTIONAL COMPACTION TESTING IS NOT PRACTICAL, THE MATERIAL SHALL BE MECHANICALLY COMPACTED UNTIL NO FURTHER YIELDING OF MATERIAL IS OBSERVED UNDER THE 

APPROVED EQUAL* COMPACTOR. **IN 

UP lrO MIN. COVER -AASHTO M 145:A-1,A-2,A-3 ABOVE 
MIN. COVER - PER ENGINEER OF RECORD 

AREAS WITH HIGH WATER TABLE FLUCTUATIONS THAT INTERACT WITH THE PIPE ZONE, CONSIDER INSTALLING A GEOTEXTILE SEPARATION LAYER TO PREVENT SOIL MIGRATION. 

COVER MATERIAL MAY INCLUDE NON-BITUMINOUS, GRANULAR ROADBASE MATERIAL WITHIN MIN COVER LIMITS 

7 · RIGID OR FLEXIBLE PAVEMENT (IF 
PER ENGINEER OF RECORD 

FLEXIBLE PAVEMENT SHOULD NOT BE COUNTED AS PART OF THE FILL HEIGHT OVER THE CMP. FINAL BACKFILL MATERIAL SELECTION AND COMPACTION REQUIREMENTS SHALL FOLLOW THE 
PROJECT PLANS AND SPECIFICATIONS PER THE ENGINEER OF RECORD. APPLICABLE) 

A OPTIONAL SIDE GEOTEXTILE NONE GEOTEXTILE LAYER IS RECOMMENDED ON SIDES OF EXCAVATION TO PREVENT SOIL MIGRATION. 

B GEOTEXTILE BETWEEN LAYERS NONE IF SOIL TYPES DIFFER AT ANY POINT ABOVE PIPE INVERT, A GEOTEXTILE LAYER IS RECOMMENDED TO BE PLACED BETWEEN THE LAYERS TO PREVENT SOIL MIGRATION. 

NOTES: 
• FOR MULTIPLE BARREL INSTALLATIONS, THE RECOMMENDED STANDARD SPACING BETWEEN PARALLEL PIPE RUNS SHALL BE THE PIPE DIAMETER /2 BUT NO LESS THAN 12" FOR DIAMETERS <72". FOR 72" AND LARGER DIAMETERS, THE MINIMUM SPACING IS 36". CONTACT 

YOUR CONTECH REPRESENTATIVE FOR NONSTANDARD SPACING. 
APPROVED REGIONAL EQUIVALENTS FOR SECTION 5 INCLUDE CA-7, MIDOT 6M, 6A, OR 5G, PROVIDED THEY MEET THE PARTICLE SIZES INDICATED. 

MANUFACTURER RECOMMENDED BACKFILL 
NOTTO SCALE 

The design and informationshownonthisdrawingisprovided PROJECT No.: SEQ. No.: DATE: 
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Contech. Failure to comply is done at the user's own risk and 
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TEMPORARY COVER FOR 
CONSTRUCTION LOADS 

HEIGHT FINISHED 
GRADE 

OF -
COVER 

011 11::1 
IIL!r 

1 -:ll~--I f 

SCOPE 

CONSTRUCTION LOADS 

FOR TEMPORARY CONSTRUCTION VEHICLE LOADS, AN EXTRAAMOUNT OF COMPACTED COVER MAY BE REQUIRED OVER 
THE TOP OF THE PIPE. THE HEIGHT-OF-COVER SHALL MEET THE MINIMUM REQUIREMENTS SHOWN IN THE TABLE BELOW. 
THE USE OF HEAVY CONSTRUCTION EQUIPMENT NECESSITATES GREATER PROTECTION FOR THE PIPE THAN FINISHED 
GRADE COVER MINIMUMS FOR NORMAL HIGHWAY TRAFFIC. 

PIPE SPAN, AXLE LOADS (kips) 
INCHES 

18-50 I 50-75 I 75-110 1 110-150 

MINIMUM COVER (FT) 
12-42 2.0 2.5 3.0 3.0 

48-72 3.0 3.0 3.5 4.0 

78-120 3.0 3.5 4.0 4.0 

126-144 3.5 4.0 4.5 4.5 

*MINIMUM COVER MAY VARY, DEPENDING ON LOCAL CONDITIONS. THE CONTRACTOR MUST PROVIDE THE ADDITIONAL 
COVER REQUIRED TO AVOID DAMAGE TO THE PIPE. MINIMUM COVER IS MEASURED FROM THE TOP OF THE PIPE TO 
THE TOP OF THE MAINTAINED CONSTRUCTION ROADWAY SURFACE. 

CONSTRUCTION LOADING DIAGRAM 
SCALE: N.T.S. 

SPECIFICATION FOR DESIGNED DETENTION SYSTEM: 

PIPE 

----------A------------­

ACCESS CASTING TO BE 

co 

GASKET MATERIAL 
SUFFICIENT TO PREVENT 
SLAB FROM BEARING ON -

RISER TO BE PROVIDED BY 
CONTRACTOR. 

#4 DIAGONAL TRIM 
BAR (TYP. 4 PLACES), 

SEE NOTE 7. 

t 
OPENING IN 

PROTECTION 
SLAB FOR 

CASTING 

" " " 

PROVIDED AND INSTALLED 
BY CONTRACTOR. 

SECTION VIEW 

- 0A 

N 

...J 

...J 
<( 

0.: -

~ [fl ~o 
a,_­
<( en 
C9 

#4 DIAGONAL TRIM 
BAR (TYP. 4 PLACES), 

SEE NOTE 7. 

2"COVER 
(TYP) 

t 

THIS SPECIFICATION COVERS THE MANUFACTURE AND INSTALLATION OF 
THE DESIGNED DETENTION SYSTEM DETAILED IN THE PROJECT PLANS. 

THE PIPE SHALL BE MANUFACTURED IN ACCORDANCE TO THE APPLICABLE 
REQUIREMENTS LISTED BELOW: 

OPENING IN 
PROTECTION 

SLAB FOR 
CASTING 

MATERIAL 
THE MATERIAL SHALL CONFORM TO THE APPLICABLE REQUIREMENTS 
LISTED BELOW: 

ALUMINIZED TYPE 2 STEEL COILS SHALL CONFORM TO THE 
REQUIREMENTS OF AASHTO M-274 OR ASTM A-92. 

THE GALVANIZED STEEL COILS SHALL CONFORM TO THE 
REQUIREMENTS OF AASHTO M-218 ORASTM A-929. 

THE POLYMER COATED STEEL COILS SHALL CONFORM TO THE 
REQUIREMENTS OF AASHTO M-246 ORASTM A-742. 

ALUMINIZED TYPE 2: AASHTO M-36 ORASTM A-760 

GALVANIZED: AASHTO M-36 OR ASTM A-760 

ARR!llG'.MllllECOATED: AASHTO M-245 ORASTM A-762 

ALUMINUM: AASHTO M-196 ORASTM B-745 
APPLICABLE 

HANDLING AND ASSEMBLY 

INTERRUPTED BAR 
REPLACEMENT, SEE 

NOTE6. 

STANDARD 
REINFORCING, 
SEE TABLE 

ROUND OPTION PLAN VIEW 

NOTES: 

STANDARD 
REINFORCING, 

SEE TABLE 

REINFORCING TABLE 

0CMP **BEARING 

RISER 
A 0B REINFORCING PRESSURE 

(PSF) 

24" 
04• 

26" 
#5@12"0CEW 2,410 

4'X4' #5@12"0CEW 1,780 

30" 
04'-6" 

32" 
#5@12"0CEW 2,120 

4'-6" X 4'-6" #5@12"0CEW 1,530 

36" 
05' 5' 

38" 
#5@10"0CEW 1,890 

X5' #5@10"0CEW 1,350 

42" 
0 5'-6" 5'-6" 

44" 
#5@10"0CEW 1,720 

X5'-6" #5@9"0CEW 1,210 

48" 
06' 6' 

50" 
#5@9"0CEW 1,600 

X6' #5@8"0CEW 1,100 

** ASSUMED SOIL BEARING CAPACITY 

----------A----------

SQUARE OPTION PLAN VIEW 

t <( 

INTERRUPTED BAR 
REPLACEMENT, 
SEE NOTE 6. 

SHALL BE IN ACCORDANCE WITH NCSP'S (NATIONAL CORRUGATED STEEL 
Afff!el£ASSE>CIATION) FORALUMINIZED TYPE 2, GALVANIZED OR POLYMER 

COATED STEEL. SHALL BE IN ACCORDANCE WITH THE MANUFACTURER'S 
RECOMMENDATIONS FOR ALUMINUM PIPE. 1. DESIGN INACCORDANCEWITHAASHTO, 17th EDITION. 7. TRIM OPENING WITH DIAGONAL#4 BARS, EXTEND 

BARS A MINIMUM OF 12" BEYOND OPENING, BEND 
BARS AS REQUIRED TO MAINTAIN BAR COVER. 

THE ALUMINUM COILS SHALL CONFORM TO THE APPLICABLE 
OF AASHTO M-197 ORASTM B-744. 

CONSTRUCTION LOADS 
CONSTRUCTION LOADS MAY BE HIGHER THAN FINAL LOADS. FOLLOW THE 
MANUFACTURER'S OR NCSPA GUIDELINES. 

NOTE: 
THESE DRAWINGS ARE FOR CONCEPTUAL 
PURPOSES AND DO NOT REFLECT ANY LOCAL 
PREFERENCES OR REGULATIONS. PLEASE 
CONTACT YOUR LOCAL CONTECH REP FOR 
MODIFICATIONS. 

The design and informationshownonthisdrawingisprovided 
as a service to the project owner, engineer and contractor by 

REQUIREMENTS 
INSTALLATION 
SHALL BE IN ACCORDANCE WITH AASHTO STANDARD SPECIFICATIONS FOR 
HIGHWAY BRIDGES, SECTION 26, DIVISION II DIVISION II ORASTM A-798 (FOR 
ALUMINIZED TYPE 2, GALVANIZED OR POLYMER COATED STEEL) ORASTM 
B-788 (FOR ALUMINUM PIPE)AND IN CONFORMANCE WITH THE PROJECT 
PLANS AND SPECIFICATIONS. IF THERE ARE ANY INCONSISTENCIES OR 
CONFLICTS THE CONTRACTOR SHOULD DISCUSS AND RESOLVE WITH THE 
SITE ENGINEER. 

IT IS ALWAYS THE RESPONSIBILITY OF THE CONTRACTOR TO FOLLOW OSHA 
GUIDELINES FOR SAFE PRACTICES. 

2. DESIGN LOAD HS25. 

3. EARTH COVER = 1' MAX. 

4. CONCRETE STRENGTH = 3,500 psi 

5. REINFORCING STEEL= ASTM A615, GRADE 60. 

6. PROVIDE ADDITIONAL REINFORCING AROUND 
OPENINGS EQUAL TO THE BARS INTERRUPTED, 
HALF EACH SIDE. ADDITIONAL BARS TO BE IN 
THE SAME PLANE. 

8. PROTECTION SLAB AND ALL MATERIALS TO BE 
PROVIDED AND INSTALLED BY CONTRACTOR. 

9. DETAIL DESIGN BY DELTA ENGINEERING, BINGHAMTON, NY. 

MANHOLE CAP DETAIL 
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CMP DETENTION INSTALLATION GUIDE 

PROPER INSTALLATION OF A FLEXIBLE UNDERGROUND DETENTION SYSTEM 

WILL ENSURE LONG-TERM PERFORMANCE. THE CONFIGURATION OF THESE 

SYSTEMS OFTEN REQUIRES SPECIAL CONSTRUCTION PRACTICES THAT 

DIFFER FROM CONVENTIONAL FLEXIBLE PIPE CONSTRUCTION. CONTECH 

ENGINEERED SOLUTIONS STRONGLY SUGGESTS SCHEDULING A 

PRE-CONSTRUCTION MEETING WITH YOUR LOCAL SALES ENGINEER TO 

DETERMINE IF ADDITIONAL MEASURES, NOT COVERED IN THIS GUIDE, ARE 

APPROPRIATE FOR YOUR SITE. 

FOUNDATION 

CONSTRUCT A FOUNDATION THAT CAN SUPPORT THE DESIGN LOADING 

APPLIED BY THE PIPE AND ADJACENT BACKFILL WEIGHT AS WELL AS MAINTAIN 

ITS INTEGRITY DURING CONSTRUCTION. 

IF SOFT OR UNSUITABLE SOILS ARE ENCOUNTERED, REMOVE THE POOR 
DOWN TO A SUITABLE DEPTH AND THEN BUILD UP TO THE APPROPRIATE 
ELEVATION WITH A COMPETENT BACKFILL MATERIAL. THE STRUCTURAL FILL 
MATERIAL GRADATION SHOULD NOT ALLOW THE MIGRATION OF FINES, WHICH 
CAN CAUSE SETTLEMENT OF THE DETENTION SYSTEM OR PAVEMENT ABOVE. 
IF THE STRUCTURAL FILL MATERIAL IS NOT COMPATIBLE WITH THE 
UNDERLYING SOILS AN ENGINEERING FABRIC SHOULD BE USED ASA 
SEPARATOR. IN SOME CASES, USING A STIFF REINFORCING GEOGRID 
REDUCES OVER EXCAVATION AND REPLACEMENT FILL QUANTITIES. 

GEOGRID USED TO REDUCE BACKFILL -
THE AMOUNT OF UNDERCUT 

GEOGRID 

BEDDING 

- COVER 

GEOGRID WASN'T USED 

EMBANKMENT 

UNDERCUT AND REPLACE 
UNSUITABLE SOILS 

GRADE THE FOUNDATION SUBGRADE TO A UNIFORM OR SLIGHTLY SLOPING 
GRADE. IF THE SUBGRADE IS CLAY OR RELATIVELY NON-POROUS AND THE 
CONSTRUCTION SEQUENCE WILL LAST FOR AN EXTENDED PERIOD OF TIME, 
IT IS BEST TO SLOPE THE GRADE TO ONE END OF THE SYSTEM. THIS WILL 
ALLOW EXCESS WATER TO DRAIN QUICKLY, PREVENTING SATURATION OF THE 
SUBGRADE. 

GEOMEMBRANE BARRIER 

IN-SITU TRENCH WALL 

IF EXCAVATION IS REQUIRED, THE TRENCH WALL NEEDS TO BE CAPABLE OF 

SUPPORTING THE LOAD THAT THE PIPE SHEDS AS THE SYSTEM IS LOADED. IF 

SOILS ARE NOT CAPABLE OF SUPPORTING THESE LOADS, THE PIPE CAN DEFLECT. 

PERFORM A SIMPLE SOIL PRESSURE CHECK USING THE APPLIED LOADS TO 

DETERMINE THE LIMITS OF EXCAVATION BEYOND THE SPRING LINE OF THE 

OUTER MOST PIPES. 

IN MOST CASES THE REQUIREMENTS FORA SAFE WORK ENVIRONMENT AND 
PROPER BACKFILL PLACEMENT AND COMPACTION TAKE CARE OF THIS CONCERN. 

BACKFILL - WELL GRADED 

- !• GRANULAR AND SMALLER 

GRANULAR AND SMALLER-

BACKFILL PLACEMENT 

MATERIAL SHALL BE WORKED INTO THE PIPE HAUNCHES BY MEANS OF 

SHOVEL-SLICING, RODDING, AIR TAMPER, VIBRATORY ROD, OR OTHER EFFECTIVE 

METHODS. 
MAXIMUM UNBALANCE LIMITED 
TO 2 LIFTS (APPROX. 16") 

IF MSHTO T99 PROCEDURES ARE DETERMINED INFEASIBLE BY THE 
GEOTECHNICAL ENGINEER OF RECORD, COMPACTION IS CONSIDERED 
ADEQUATE WHEN NO FURTHER YIELDING OF THE MATERIAL IS OBSERVED 
UNDER THE COMPACTOR, OR UNDER FOOT, AND THE GEOTECHNICAL 
ENGINEER OF RECORD (OR REPRESENTATIVE THEREOF) IS SATISFIED WITH 
THE LEVEL OF COMPACTION. 

THE RESISTIVITY OF A PROJECT SITE MAY CHANGE OVER TIME DUE TO THE USE FOR LARGE SYSTEMS, CONVEYOR SYSTEMS, BACKHOES WITH LONG 

OF VARIOUS SALTING, DE-ICING, AND AGRICULTURAL AGENTS APPLIED ON OR REACHES OR DRAGLINES WITH STONE BUCKETS MAY BE USED TO PLACE 
BACKFILL. ONCE MINIMUM COVER FOR CONSTRUCTION LOADING ACROSS 

NEAR THE AREA. TO MITIGATE THE POTENTIAL IMPACT OF THESE AGENTS, AN THE ENTIRE WIDTH OF THE SYSTEM IS REACHED, ADVANCE THE EQUIPMENT 
HOPE MEMBRANE LINER WILL BE INSTALLED ON THE CROWN OF EACH PIPE, TO THE END OF THE RECENTLY PLACED FILL, AND BEGIN THE SEQUENCE 
CREATING AN IMPERMEABLE BARRIER. THIS MEASURE IS DESIGNED TO AGAIN UNTIL THE SYSTEM IS COMPLETELY BACKFILLED. THIS TYPE OF 
PROTECT THE SYSTEM FROM ENVIRONMENTAL CHANGES THAT COULD LEAD TO CONSTRUCTION SEQUENCE PROVIDES ROOM FOR STOCKPILED BACKFILL 

DIRECTLY BEHIND THE BACKHOE, AS WELL AS THE MOVEMENT OF 
PREMATURE CORROSION AND REDUCE THE OVERALL SERVICE LIFE. CONSTRUCTION TRAFFIC. MATERIAL STOCKPILES ON TOP OF THE 

The design and informationshownonthisdrawingisprovided 

BACKFILLED DETENTION SYSTEM SHOULD BE LIMITED TO 8-TO 10-FEET HIGH 
AND MUST PROVIDE BALANCED LOADING ACROSS ALL BARRELS. TO 
DETERMINE THE PROPER COVER OVER THE PIPES TO ALLOW THE 
MOVEMENT OF CONSTRUCTION EQUIPMENT SEE TABLE 1, OR CONTACT YOUR 
LOCAL CONTECH SALES ENGINEER. 

TYPICAL BACKFILL SEQUENCE 

EMBANKMENT 

WHEN FLOWABLE FILL IS USED, YOU MUST PREVENT PIPE FLOATATION. 
TYPICALLY, SMALL LIFTS ARE PLACED BETWEEN THE PIPES AND THEN 
ALLOWED TO SET-UP PRIOR TO THE PLACEMENT OF THE NEXT LIFT. THE 
ALLOWABLE THICKNESS OF THE CLSM LIFT IS A FUNCTION OF A PROPER 
BALANCE BETWEEN THE UPLIFT FORCE OF THE CLSM, THE OPPOSING 
WEIGHT OF THE PIPE, AND THE EFFECT OF OTHER RESTRAINING 
MEASURES. THE PIPE CAN CARRY LIMITED FLUID PRESSURE WITHOUT 
PIPE DISTORTION OR DISPLACEMENT, WHICH ALSO AFFECTS THE CLSM 
LIFT THICKNESS. YOUR LOCAL CONTECH SALES ENGINEER CAN HELP 
DETERMINE THE PROPER LIFT THICKNESS. 

STAGE POURS AS REQUIRED TO 

EMBANKMENT 

WEIGHTED PIPE WITH MOBILE 
- CONCRETE BARRIERS 

(OR OTHER REMOVABLE WEIGHTS) 

CONSTRUCTION LOADING 

TYPICALLY, THE MINIMUM COVER SPECIFIED FORA PROJECT ASSUMES H-20 

LIVE LOAD. BECAUSE CONSTRUCTION LOADS OFTEN EXCEED DESIGN LIVE 

LOADS, INCREASED TEMPORARY MINIMUM COVER REQUIREMENTS ARE 

NECESSARY. SINCE CONSTRUCTION EQUIPMENT VARIES FROM JOB TO JOB, 

IT IS BEST TO ADDRESS EQUIPMENT SPECIFIC MINIMUM COVER 

REQUIREMENTS WITH YOUR LOCAL CONTECH SALES ENGINEER DURING 

YOUR PRE-CONSTRUCTION MEETING. 

ADDITIONAL CONSIDERATIONS 

BECAUSE MOST SYSTEMS ARE CONSTRUCTED BELOW-GRADE, RAINFALL 

CAN RAPIDLY FILL THE EXCAVATION; POTENTIALLY CAUSING FLOATATION 

AND MOVEMENT OF THE PREVIOUSLY PLACED PIPES. TO HELP MITIGATE 

POTENTIAL PROBLEMS, IT IS BEST TO START THE INSTALLATION AT THE 

DOWNSTREAM END WITH THE OUTLET ALREADY CONSTRUCTED TO ALLOW 

A ROUTE FOR THE WATER TO ESCAPE. TEMPORARY DIVERSION MEASURES 

MAY BE REQUIRED FOR HIGH FLOWS DUE TO THE RESTRICTED NATURE OF 

THE OUTLET PIPE. 

CATCH BASIN -
INLET 

WATER PAVED PARKING LOT 

OUTLET CONTROL 

CMP DETENTION SYSTEM INSPECTION AND 
MAINTENANCE 
UNDERGROUND STORMWATER DETENTION AND INFILTRATION SYSTEMS MUST 

BE INSPECTED AND MAINTAINED AT REGULAR INTERVALS FOR PURPOSES OF 

PERFORMANCE AND LONGEVITY. 

INSPECTION 
INSPECTION IS THE KEY TO EFFECTIVE MAINTENANCE OF CMP DETENTION 

SYSTEMS AND IS EASILY PERFORMED. CONTECH RECOMMENDS ONGOING, 

ANNUAL INSPECTIONS. SITES WITH HIGH TRASH LOAD OR SMALL OUTLET 

CONTROL ORIFICES MAY NEED MORE FREQUENT INSPECTIONS. THE RATE AT 

WHICH THE SYSTEM COLLECTS POLLUTANTS WILL DEPEND MORE ON SITE 

SPECIFIC ACTIVITIES RATHER THAN THE SIZE OR CONFIGURATION OF THE 

SYSTEM. 

INSPECTIONS SHOULD BE PERFORMED MORE OFTEN IN EQUIPMENT 
WASHDOWN AREAS, IN CLIMATES WHERE SANDING AND/OR SALTING 
OPERATIONS TAKE PLACE, AND IN OTHER VARIOUS INSTANCES IN WHICH ONE 
WOULD EXPECT HIGHER ACCUMULATIONS OF SEDIMENT OR ABRASIVE/ 
CORROSIVE CONDITIONS. A RECORD OF EACH INSPECTION IS TO BE 
MAINTAINED FOR THE LIFE OF THE SYSTEM 

MAINTENANCE 
CMP DETENTION SYSTEMS SHOULD BE CLEANED WHEN AN INSPECTION 

REVEALS ACCUMULATED SEDIMENT OR TRASH IS CLOGGING THE DISCHARGE 

ORIFICE. 

ACCUMULATED SEDIMENT AND TRASH CAN TYPICALLY BE EVACUATED 
THROUGH THE MANHOLE OVER THE OUTLET ORIFICE. IF MAINTENANCE IS NOT 
PERFORMED AS RECOMMENDED, SEDIMENT AND TRASH MAY ACCUMULATE IN 
FRONT OF THE OUTLET ORIFICE. MANHOLE COVERS SHOULD BE SECURELY 
SEATED FOLLOWING CLEANING ACTIVITIES. CONTECH SUGGESTS THAT ALL 
SYSTEMS BE DESIGNED WITH AN ACCESS/INSPECTION MANHOLE SITUATED AT 
OR NEAR THE INLET AND THE OUTLET ORIFICE. SHOULD IT BE NECESSARY TO 
GET INSIDE THE SYSTEM TO PERFORM MAINTENANCE ACTIVITIES, ALL 
APPROPRIATE PRECAUTIONS REGARDING CONFINED SPACE ENTRY AND OSHA 
REGULATIONS SHOULD BE FOLLOWED. 

ANNUAL INSPECTIONS ARE BEST PRACTICE FOR ALL UNDERGROUND SYSTEMS. 
DURING THIS INSPECTION, IF EVIDENCE OF SALTING/DE-ICING AGENTS IS 
OBSERVED WITHIN THE SYSTEM, IT IS BEST PRACTICE FOR THE SYSTEM TO BE 
RINSED, INCLUDING ABOVE THE SPRING LINE SOON AFTER THE SPRING THAW 
AS PART OF THE MAINTENANCE PROGRAM FOR THE SYSTEM. 

MAINTAINING AN UNDERGROUND DETENTION OR INFILTRATION SYSTEM IS 
EASIEST WHEN THERE IS NO FLOW ENTERING THE SYSTEM. FOR THIS 
REASON, IT IS A GOOD IDEA TO SCHEDULE THE CLEANOUT DURING DRY 
WEATHER. 

THE FOREGOING INSPECTION AND MAINTENANCE EFFORTS HELP ENSURE 
UNDERGROUND PIPE SYSTEMS USED FOR STORMWATER STORAGE CONTINUE 
TO FUNCTION AS INTENDED BY IDENTIFYING RECOMMENDED REGULAR 
INSPECTION AND MAINTENANCE PRACTICES. INSPECTION AND MAINTENANCE 
RELATED TO THE STRUCTURAL INTEGRITY OF THE PIPE OR THE SOUNDNESS 
OF PIPE JOINT CONNECTIONS IS BEYOND THE SCOPE OF THIS GUIDE. 
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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. 
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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 
 Industrial and Commercial 
 www.cabmphandbooks.com 



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. 
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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/ 



Building & Grounds Maintenance SC-41 

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

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

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

possible. 

■ Choose cleaning agents that can be recycled. 

■ Encourage proper lawn management and landscaping, 
including use of native vegetation. 
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SC-41 Building & Grounds Maintenance 

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

■ Encourage proper onsite recycling of yard trimmings. 

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

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

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

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

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

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

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

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

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

storm drain. 

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

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

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

■ Use a storm drain cover, filter fabric, or similarly effective runoff control mechanism if dust, 
grit, wash water, or other pollutants may escape the work area and enter a catch basin. This 
is particularly necessary on rainy days. The containment device(s) must be in place at the 
beginning of the work day, and accumulated dirty runoff and solids must be collected and 
disposed of before removing the containment device(s) at the end ofthe work day. 
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Building & Grounds Maintenance SC-41 

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

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

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

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

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

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

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

■ Use hand weeding where practical. 

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

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

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

■ Do not use pesticides if rain is expected. 

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

■ Use the minimum amount needed for the job. 

■ Calibrate fertilizer distributors to avoid excessive application. 

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

■ Apply pesticides only when wind speeds are low. 

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

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

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

■ Dispose of empty pesticide containers according to the instructions on the container label. 
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SC-41 Building & Grounds Maintenance 

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

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

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

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

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

prevent pollution. 

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

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

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

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

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

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

■ Clean up spills immediately. 

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

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

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

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

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

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

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

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

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

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

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

The Storm Water Managers Resource Center http://www.stormwatercenter.net/ 
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Site Design & Landscape Planning SD-10 

Description 

Design Objectives 

0 Maximize lnfiltraUon 

0 Provide Retention 

0 Slow Runoff 

0 Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Contain Pollutants 

Collect and Convey 

Each project site possesses unique topographic, hydrologic, and vegetative features, some of 
which ai-e more suitable for development than others. Integrating and incorporating 
appropriate landscape planning methodologies into the project design is the most effective 
action that can be done to minimize surface and groundwater contamination from stormwater. 

Approach 
Landscape planning should couple consideration ofland suitability for urban uses with 
consideration of community goals and projected growth. Project plan designs should conserve 
natural areas to the extent possible, maximize natural water storage and infiltration 
opportunities, and protect slopes and channels. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Design requirements for site design and landscapes planning 
should conform to applicable standards and specifications of 
agencies with jurisdiction and be consistent with applicable 
General Plan and Local Area Plan policies. 

CALIFOR/\.IA STOR.\f\"vA TER 
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SD-10 Site Design & Landscape Planning 

Designing New Installations 
Begin the development of a plan for the landscape unit with attention to the following general 
principles: 

■ Formulate the plan on the basis of clearly articulated community goals. Carefully identify 
conflicts and choices between retaining and protecting desired resources and community 
growth. 

■ Map and assess land suitability for urban uses. Include the following landscape features in 
the assessment: wooded land, open unwooded land, steep slopes, erosion-prone soils, 
foundation suitability, soil suitability for waste disposal, aquifers, aquifer recharge areas, 
wetlands, floodplains, smface waters, agricultural lands, and various categories of mban 
land use. When appropriate, the assessment can highlight outstanding local or regional 
resources that the community determines should be protected (e.g., a scenic area, 
recreational area, threatened species habitat, farmland, fish run). Mapping and assessment 
should recognize not only these resources but also additional areas needed for their 
sustenance. 

Project plan designs should conserve natural areas to the extent possible, maximize natural 
water storage and infiltration opportunities, and protect slopes and channels. 

Conserve Natural Areas during Landscape Planning 
If applicable, the following items are required and must be implemented in the site layout 
during the subdivision design and approval process, consistent with applicable General Plan and 
Local Area Plan policies: 

■ Cluster development on least-sensitive portions of a site while leaving the remaining land in 
a natural undisturbed condition. 

■ Limit clearing and grading of native vegetation at a site to the minimum amount needed to 
build lots, allow access, and provide fire protection. 

■ Maximize trees and other vegetation at each site by planting additional vegetation, clustering 
tree areas, and promoting the use of native and/ or drought tolerant plants. 

■ Promote natural vegetation by using parking lot islands and other landscaped areas. 

■ Preserve riparian areas and wetlands. 

Maximize Natural Water Storage and Infiltration Opportunities Within the Landscape Unit 
■ Promote the conservation of forest cover. Building on land that is already deforested affects 

basin hydrology to a lesser extent than converting forested land. Loss of forest cover reduces 
interception storage, detention in the organic forest floor layer, and water losses by 
evapotranspiration, resulting in large peak runoff increases and either their negative effects 
or the expense of countering them with structural solutions. 

■ Maintain natural storage reservoirs and drainage corridors, including depressions, areas of 
permeable soils, swales, and intermittent streams. Develop and implement policies and 

2 of 4 California Stormwater BMP Handbook 
New Development and Redevelopment 

www.cabmphandbooks.com 

January 2003 



Site Design & Landscape Planning SD-10 

regulations to discourage the clearing, filling, and channelization of these features. Utilize 
them in drainage networks in preference to pipes, culverts, and engineered ditches. 

■ Evaluating infiltration opportunities by referring to the storm water management manual for 
the jurisdiction and pay pa1ticular attention to the selection criteria for avoiding 
groundwater contamination, poor soils, and hydrogeological conditions that cause these 
facilities to fail. If necessary, locate developments with large amounts of impervious 
surfaces or a potential to produce relatively contaminated runoff away from groundwater 
recharge areas. 

Protection of Slopes and Channels during Landscape Design 

■ Convey runoff safely from the tops of slopes. 

■ Avoid disturbing steep or unstable slopes. 

■ A void disturbing natural channels. 

■ Stabilize disturbed slopes as quickly as possible. 

■ Vegetate slopes with native or drought tolerant vegetation. 

■ Control and treat flows in landscaping and/or other controls prior to reaching existing 
natural drainage systems. 

■ Stabilize temporary and permanent channel crossings as quickly as possible, and ensure that 
increases in run-off velocity and frequency caused by the project do not erode the channel. 

■ Install energy dissipaters, such as riprap, at the outlets of new storm drains, culve1ts, 
conduits, or channels that enter unlined channels in accordance with applicable 
specifications to minimize erosion. Energy dissipaters shall be installed in such a way as to 
minimize impacts to receiving waters. 

■ Line on-site conveyance channels where appropriate, to reduce erosion caused by increased 
flow velocity due to increases in tributary impervious area. The first choice for linings 
should be grass or some other vegetative surface, since these materials not only reduce 
runoff velocities, but also provide water quality benefits from filtration and infiltration. If 
velocities in the channel are high enough to erode grass or other vegetative linings, riprap, 
concrete, soil cement, or geo-grid stabilization are other alternatives. 

■ Consider other design principles that are comparable and equally effective. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/ or exterior construction, and land disturbing activities with structural or 
impervious swfaces. The definition of" redevelopment" must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment. If the definition applies, the steps outlined under "designing new installations" 
above should be followed. 
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SD-10 Site Design & Landscape Planning 

Redevelopment may present significant opportunity to add features which had not previously 
been implemented. Examples include incor poration of depressions, areas of permeable soils, 
and swales in newly redeveloped areas. While some site constraints may exist due to the status 
of all·eady existing infrastmcture, opp01tunities should not be missed to maximize infiltration, 
slow runoff, reduce impervious areas, disconnect directly connected impervious areas. 

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

Sto1mwater Management Manual for Western Washington, Washington State Department of 
Ecology, August 2001. 

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

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control Disu·ict, and the Incorporated Cities of Orange County, Draft Febmary 2003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Contl·ol Measures, 
July 2002. 
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Roof Runoff Controls 

Rain Garden 

Description 
Various roof runoff controls are available to address stormwater 

SD-11 
Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

0 Contain Pollutants 

Collect and Convey 

that drains off rooftops. The objective is to reduce the total volume and rate of runoff from 
individual lots, and retain the pollutants on site that may be picked up from roofing materials 
and atmospheric deposition. Roof runoff controls consist of directing the roof runoff away from 
paved areas and mitigating flow to the storm drain system through one of several general 
approaches: cisterns or rain barrels; dry wells or infiltration trenches; pop-up emitters, and 
foundation planting. The first three approaches require the roof runoff to be contained in a 
gutter and downspout system. Foundation planting provides a vegetated strip under the drip 
line of the roof. 

Approach 
Design of individual lots for single-family homes as well as lots for higher density residential and 
commercial structures should consider site design provisions for containing and infiltrating roof 
runoff or directing roof runoff to vegetative swales or buffer areas. Retained water can be reused 
for watering gardens, lawns, and trees. Benefits to the environment include reduced demand for 
potable water used for irrigation, improved stormwater quality, increased groundwater 
recharge, decreased runoff volume and peak flows, and decreased flooding potential. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. 

Design Considerations 
Designing New Installa tions 
Cisterns or Rain Barrels 
One method of addressing roof runoff is to direct roof downspouts 
to cisterns or rain barrels. A cistern is an above ground storage 
vessel with either a manually operated valve or a pe1manently 
open outlet. Roof runoff is tern porarily stored and then released 
for irrigation or infiltration between storms. The number of rain 
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SD-11 Roof Runoff Controls 

barrels needed is a function of the rooftop area. Some low impact developers recommend that 
every house have at least 2 rain barrels, with a minimum storage capacity of 1000 liters. Roof 
barrels serve several purposes including mitigating the first flush from the roof which has a high 
volume, amount of contaminants, and thermal load. Several types of rain barrels are 
commercially available. Consideration must be given to selecting rain barrels that are vector 
proof and childproof. In addition, some barrels are designed with a bypass valve that filters out 
grit and other contaminants and routes overflow to a soak-away pit or rain garden. 

If the cistern has an operable valve, the valve can be closed to store storm water for irrigation or 
infiltration between storms. This system requires continual monitoring by the resident or 
grounds crews, but provides greater flexibility in water storage and metering. If a cistern is 
provided with an operable valve and water is stored inside for long periods, the cistern must be 
covered to prevent mosquitoes from breeding. 

A cistern system with a permanently open outlet can also provide for metering stormwater 
runoff. If the cistern outlet is significantly smaller than the size of the downspout inlet (say ¼ to 
½ inch diameter), runoff will build up inside the cistern during storms, and will empty out 
slowly after peak intensities subside. This is a feasible way to mitigate the peak flow increases 
caused by rooftop impervious land coverage, especially for the frequent, small storms. 

Dry wells and Infiltration Trenches 
Roof downspouts can be directed to dry wells or infiltration trenches. A dry well is constructed 
by excavating a hole in the ground and filling it with an open graded aggregate, and allowing the 
water to fill the dry well and infiltrnte after the storm event. An underground connection from 
the downspout conveys water into the dry well, allowing it to be stored in the voids. To 
minimize sedimentation from lateral soil movement, the sides and top of the stone storage 
matrix can be wrapped in a permeable filter fabric, though the bottom may remain open. A 
pe1forated observation pipe can be inserted vertically into the dry well to allow for inspection 
and maintenance. 

In practice, dry wells receiving runoff from single roof downspouts have been successful over 
long periods because they contain very little sediment. They must be sized according to the 
amount of rooftop runoff received, but are typically 4 to s feet square, and 2 to 3 feet deep, with 
a minimum of 1-foot soil cover over the top (maximum depth of 10 feet). 

To protect the foundation, dry wells must be set away from the building at least 10 feet. They 
must be installed in solids that accommodate infiltration. In poorly drained soils, dry wells have 
very limited feasibility. 

Infiltration trenches function in a similar manner and would be particularly effective for larger 
roof areas. An infiltration trench is a long, narrow, rock-filled trench with no outlet that receives 
stormwater runoff. These are described under Treatment Controls. 

Pop-up Drainage Emitter 
Roof downspouts can be directed to an underground pipe that daylights some distance from the 
building foundation, releasing the roof runoff through a pop-up emitter. Similar to a pop-up 
irrigation head, the emitter only opens when there is flow from the roof. The emitter remains 
flush to the ground during dry periods, for ease oflawn or landscape maintenance. 
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Roof Runoff Controls SD-11 

Foundation Planting 
Landscape planting can be provided around the base to allow increased opportunities for 
stormwater infiltration and protect the soil from erosion caused by concentrated sheet flow 
coming off the roof. Foundation plantings can reduce the physical impact of water on the soil 
and provide a subsurface matrix of roots that encourage infiltration. These plantings must be 
sturdy enough to tolerate the heavy mnoff sheet flows, and periodic soil saturation. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces. The definition of" redevelopment" must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment. If the definition applies, the steps outlined under "designing new installations" 
above should be followed. 

Supplemental Information 
Examples 
■ City of Ottawa's Water Links Smface-Water Quality Protection Program 

■ City of Toronto Downspout Disconnection Program 

■ City of Boston, MA, Rain Barrel Demonstration Program 

Other Resources 
Hager, Marty Catherine, Stormwater, "Low-Impact Development", January/Febmary 2003. 
www.stormh2o.com 

Low Impact Urban Design Tools, Low Impact Development Design Center, Beltsville, MD. 
www.lid-stormwater.net 

Start at the Source, Bay Area Stormwater Management Agencies Association, 1999 Edition 
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Efficient Irrigation SD-12 
Design Objectives 

0 Maximize Infiltration 

0 Provide Retention 

0 Slow Runoff 

Minimize Impervious Land 
Coverage 

Prohibit Dumping of Improper 
Materials 

Descr iption 

Contain Pollutants 

Collect and Convey 

Irrigation water provided to landscaped areas may result in excess irrigation water being 
conveyed into stormwater drainage systems. 

Approach 
Project plan designs for development and redevelopment should include application methods of 
irrigation water that minimize runoff of excess irrigation water into the stormwater conveyance 
system. 

Suitable Applications 
Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. (Detached residential single-family homes are typically 
excluded from this requirement.) 

Design Considerations 
Designing New Installations 
The following methods to reduce excessive irrigation runoff should be considered, and 
incorporated and implemented where determined applicable and feasible by the Permittee: 

■ Employ rain-triggered shutoff devices to prevent irrigation after precipitation. 

■ Design irrigation systems to each landscape area's specific water requirements. 

■ Include design featuring flow reducers or shutoff valves 
triggered by a pressure drop to control water loss in the event 
of broken sprinkler heads or lines. 

■ Implement landscape plans consistent with County or City 
water conservation resolutions, which may include provision 
of water sensors, programmable irrigation times (for short 
cycles), etc. 
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SD-12 Efficient Irrigation 

■ Design timing and application methods of irrigation water to minimize the runoff of excess 
irrigation water into the storm water drainage system. 

■ Group plants with similar water requirements in order to reduce excess irrigation runoff and 
promote surface filtration. Choose plants with low irrigation requirements (for example, 
native or drought tolerant species). Consider design features such as: 

Using mulches (such as wood chips or bar) in planter areas without ground cover to 
minimize sediment in runoff 

Installing appropriate plant materials for the location, in accordance with amount of 
sunlight and climate, and use native plant materials where possible and/ or as 
recommended by the landscape architect 

Leaving a vegetative barrier along the property boundary and interior watercourses, to 
act as a pollutant filter, where appropriate and feasible 

Choosing plants that minimize or eliminate the use of fertilizer or pesticides to sustain 
growth 

■ Employ other comparable, equally effective methods to reduce iITigation water runoff. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/ or exterior construction, and land disturbing activities with structural or 
impervious surfaces. The definition of" redevelopment" must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment. If the definition applies, the steps outlined under "designing new installations" 
above should be followed. 

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

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, P01t of 
San Diego, and Cities in San Diego County, February 14, 2002. 

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Storm Drain Signage 

Description 

SD-13 
Design Objectives 
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Collect and Convey 

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

Approach 
The stencil or affixed sign contains a brief statement that prohibits dumping of improper 
materials into the mban runoff conveyance system. Storm drain messages have become a 
popular method of ale1ting the public about the effects of and the prohibitions against waste 
disposal. 

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

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

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

■ Provide stenciling or labeling of all storm drain inlets and 
catch basins, constructed or modified, within the project area 
with prohibitive language. Examples include "NO DUMPING 
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SD-13 Storm Drain Signage 

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

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

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

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

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

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

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

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

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

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

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

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

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 2 003. 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Maintenance Bays & Docks 

Description 
Several measures can be taken to prevent operations at 

SD-31 
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0 Contain Pollutants 

Collect and Convey 

maintenance bays and loading docks from contributing ayarie.ty of toxic c@mpounds, oil and 
grease, heavy metals, nut1ients, suspended solids,c and other pollutahts·to the sfo1:mwater 
conveyance system. 

Approach 
In designs for maintenance bays and loading docks, containment is encouraged. Preventative 
measures include overflow containment structures and dead-end sumps. However, in the case 
ofloading docks from grocery stores and warehouse/ distribution centers, engineered infiltration 
systems may be considered. 

Suitable Applications 
Appropriate applications include commercial and industrial areas planned for development or 
redevelopment. 

Design Considerations 
Design requirements for vehicle maintenance and repair are governed by Building and Fire 
Codes, and by current local agency ordinances, and zoning requirements. The design criteria 
described in this fact sheet are meant to enhance and be consistent with these code 
requirements. 

D esig ning N ew Installations 
Designs of maintenance bays should consider the following: 

■ Repair/ maintenance bays and vehicle pruts with fluids should 
be indoors; or designed to preclude urban run-on and runoff. 

■ Repair / maintenance floor areas should be paved with 
Portland cement concrete ( or equivalent smooth impervious 
surface). 
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SD-31 Maintenance Bays & Docks 

■ Repair/maintenance bays should be designed to capture all wash water leaks and spills. 
Provide impermeable berms, drop inlets, trench catch basins, or overflow containment 
structures around repair bays to prevent spilled materials and wash-down waters form 
entering the storm drain system. Connect drains to a sump for collection and disposal. 
Direct connection of the repair/maintenance bays to the storm drain system is prohibited. If 
required by local jurisdiction, obtain an Industrial Waste Discharge Permit. 

■ Other features may be comparable and equally effective. 

The following designs ofloading/ unloading dock areas should be considered: 

■ Loading dock areas should be covered, or drainage should be designed to preclude urban 
run-on and runoff. 

■ Direct connections into storm drains from depressed loading docks (truck wells) are 
prohibited. 

■ Below-grade loading docks from grocery stores and warehouse/ distribution centers of fresh 
food items should drain through water quality inlets, or to an engineered infiltration system, 
or an equally effective alternative. Pre-treatment may also be required. 

■ Other features may be comparable and equally effective. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/ or exterior construction, and land disturbing activities with structural or 
impervious surfaces. The definition of" redevelopment" must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment. If the definition applies, th e steps outlined under "designing new installations" 
above should be followed. 

Additional Information 
Stormwater and non-stormwater will accumulate in containment areas and sumps with 
impervious surfaces. Contaminated accumulated water must be disposed of in accordance with 
applicable laws and cannot be discharged directly to the storm drain or sanitary sewer system 
without the appropriate permit. 

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

Model Standard Urban Storm Water Mitigation Plan (SUSMP) for San Diego County, Po1t of 
San Diego, and Cities in San Diego County, February 14, 2002. 

Model Water Quality Management Plan (WQMP) for County of Orange, Orange County Flood 
Control District, and the Incorporated Cities of Orange County, Draft February 200 3 . 

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
J uly 2002. 
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Trash Storage Areas 

Description 
Trash storage areas are areas where a trash receptacle (s) are 
located for use as a repository for solid wastes. Stormwater 
runoff from areas where trash is stored or disposed of can be 
polluted. In addition, loose trash and debris can be easily 
transported by water or wind into nearby storm drain inlets, 
channels, and/or creeks. Waste handling operations that may be 
sources of stormwater pollution include dumpsters, litter control, 
and waste piles. 

Approach 
This fact sheet contains details on the specific measures required 
to prevent or reduce pollutants in stormwater runoff associated 
with trash storage and handling. Preventative measures 
including enclosures, containment structures, and impervious 
pavements to mitigate spills, should be used to reduce the 
likelihood of contamination. 

Suitable Applications 

SD-32 

Design Objectives 

Maximize Infiltration 
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Appropriate applications include residential, commercial and industrial areas planned for 
development or redevelopment. (Detached residential single-family homes are typically 
excluded from this requirement.) 

Design Considerations 
Design requirements for waste handling areas are governed by Building and Fire Codes, and by 
current local agency ordinances and zoning requirements. The design criteria described in this 
fact sheet are meant to enhance and be consistent with these code and ordinance requirements. 
Hazardous waste should be handled in accordance with legal requirements established in Title 
22, California Code of Regulation. 

Wastes from commercial and industrial sites are typically hauled by either public or commercial 
carriers that may have design or access requirements for waste storage areas. The design 
criteria in this fact sheet are recommendations and are not intended to be in conflict with 
requirements established by the waste hauler. The waste hauler should be contacted prior to the 
design of your site trash collection areas. Conflicts or issues should be discussed with the local 
agency. 

Designing New Installations 
Trash storage areas should be designed to consider the following structural or treatment control 
BMPs : 

■ Design trash container areas so that drainage from adjoining 
roofs and pavement is diverted around the area(s) to avoid 
run-on. This might include berming or grading the waste 
handling area to prevent run-on of stormwater. 

■ Make sure trash container areas are screened or walled to 
prevent off-site transpo1t of trash. 
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SD- 32 Trash Storage Areas 

■ Use lined bins or dumpsters to reduce leaking of liquid waste. 

■ Provide roofs, awnings, or attached lids on all trash containers to minimize direct 
precipitation and prevent rainfall from entering containers. 

■ Pave trash storage areas with an impervious surface to mitigate spills. 

■ Do not locate storm drains in immediate vicinity of the trash storage area. 

■ Post signs on all dumpsters informing users that hazardous materials are not to be disposed 
of therein. 

Redeveloping Existing Installations 
Various jurisdictional stormwater management and mitigation plans (SUSMP, WQMP, etc.) 
define "redevelopment" in terms of amounts of additional impervious area, increases in gross 
floor area and/or exterior construction, and land disturbing activities with structural or 
impervious surfaces. The definition of" redevelopment" must be consulted to determine 
whether or not the requirements for new development apply to areas intended for 
redevelopment. If the definition applies, the steps outlined under "designing new installations" 
above should be followed. 

Additional Information 
Maintenance Considerations 
The integrity of structural elements that are subject to damage (i.e., screens, covers, and signs) 
must be maintained by the owner/operator. Maintenance agreements between the local agency 
and the owner/ operator may be required. Some agencies will require maintenance deed 
restrictions to be recorded of the prope1ty title. If required by the local agency, maintenance 
agreements or deed restrictions must be executed by the owner/operator before improvement 
plans are approved. 

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

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

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

Ventura Countywide Technical Guidance Manual for Stormwater Quality Control Measures, 
July 2002. 
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Street Sweeping and Vacuuming SE-7 

Description and Purpose 
Street sweeping and vacuuming includes use of self-propelled 
and walk-behind equipment to remove sediment from streets 
and roadways, and to clean paved surfaces in preparation for 
final paving. Sweeping and vacuuming prevents sediment from 
the project site from entering storm drains or receiving waters. 

Suitable Applications 
Sweeping and vacuuming are suitable anywhere sediment is 
tracked from the project site onto public or private paved 
streets and roads, typically at points of egress. Sweeping and 
vacuuming are also applicable during preparation of paved 
surfaces for final paving. 

Limitations 
Sweeping and vacuuming may not be effective when sediment 
is wet or when tracked soil is caked ( caked soil may need to be 
scraped loose). 

Implementation 
■ Controlling the number of points where vehicles can leave 

the site will allow sweeping and vacuuming efforts to be 
focused, and perhaps save money. 

■ Inspect potential sediment tracking locations daily. 

■ Visible sediment tracking should be swept or vacuumed on 
a daily basis. 

■ Do not use kick brooms or sweeper attachments. These 
tend to spread the dirt rather than remove it . 
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Street Sweeping and Vacuuming SE-7 

■ If not mixed with debris or trash, consider incorporating the removed sediment back into 
the project 

Costs 
Rental rates for self-propelled sweepers vary depending on hopper size and duration of rental. 
Expect rental rates from $58/hour (3 yd3 hopper) to $88/hour (9 yd3 hopper), plus operator 
costs. Hourly production rates vary with the amount of area to be swept and amount of 
sediment. Match the hopper size to the area and expect sediment load to minimize time spent 
dumping. 

I nspection and Maintenance 
■ Inspect BMPs in accordance with General Permit requirements for the associated project 

type and risk level. It is recommended that at a minimum, BMPs be inspected weekly, prior 
to forecasted rain events, daily during extended rain events, and after the conclusion of rain 
events. 

■ When actively in use, points of ingress and egress must be inspected daily. 

■ When tracked or spilled sediment is observed outside the construction limits, it must be 
removed at least daily. More frequent removal, even continuous removal, may be required 
in some jurisdictions. 

■ Be careful not to sweep up any unknown substance or any object that may be potentially 
hazardous. 

■ Adjust brooms frequently; maximize efficiency of sweeping operations. 

■ After sweeping is finished, properly dispose of sweeper wastes at an approved dumpsite. 

References 
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), November 2000. 

Labor Surcharge and Equipment Rental Rates, State of California Department of Transportation 
(Caltrans), April 1, 2002 - March 3 1, 2003. 
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Storm Drain Inlet Protection 

Description and Purpose 
Storm drain inlet protection consists of a sediment filter or an 
impounding area in, around or upstream of a storm drain, drop 
inlet, or curb inlet. Storm drain inlet protection measures 
temporarily pond runoff before it enters the storm drain, 
allowing sediment to settle. Some filter configurations also 
remove sediment by filtering, but usually the ponding action 
results in the greatest sediment reduction. Temporary 
geotextile storm drain inserts attach underneath storm drain 
grates to capture and filter storm water. 

Suitable Applications 
Every storm drain inlet receiving runoff from unstabilized or 
otherwise active work areas should be protected. Inlet 
protection should be used in conjunction with other erosion 
and sediment controls to prevent sediment-laden stormwater 
and non-stormwater discharges from entering the storm drain 
system. 

Limitations 
■ Drainage area should not exceed 1 acre. 

■ In general straw bales should not be used as inlet 
protection. 

■ Requires an adequate area for water to pond without 
encroaching into portions of the roadway subject to traffic. 
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Storm Drain Inlet Protection SE-10 

■ Sediment removal may be inadequate to prevent sediment discharges in high flow 
conditions or if runoff is heavily sediment laden. If high flow conditions are expected, use 
other onsite sediment trapping techniques in conjunction with inlet protection. 

■ Frequent maintenance is required. 

■ Limit drainage area to 1 acre maximum. For drainage areas larger than 1 acre, runoff should 
be routed to a sediment-trapping device designed for larger flows. See BMPs SE-2, 
Sediment Basin, and SE-3, Sediment Traps. 

■ Excavated drop inlet sediment traps are appropriate where relatively heavy flows are 
expected, and overflow capability is needed. 

I mplementation 
General 
Inlet control measures presented in this handbook should not be used for inlets draining more 
than one acre. Runoff from larger disturbed areas should be first routed through SE-2, 
Sediment Basin or SE-3, Sediment Trap and/ or used in conjunction with other drainage control, 
erosion control, and sediment control BMPs to protect the site. Different types of inlet 
protection are appropriate for different applications depending on site conditions and the type 
of inlet. Alternative methods are available in addition to the methods described/ shown herein 
such as prefabricated inlet insert devices, or gutter protection devices. 

Design and Layout 
Identify existing and planned storm drain inlets that have the potential to receive sediment­
laden surface runoff. Determine if storm drain inlet protection is needed and which method to 
use. 

■ The key to successful and safe use of storm drain inlet protection devices is to know where 
runoff that is directed toward the inlet to be protected will pond or be diverted as a result of 
installing the protection device. 

Determine the acceptable location and extent of ponding in the vicinity of the drain inlet. 
The acceptable location and extent of ponding will influence the type and design of the 
storm drain inlet protection device. 

Determine the extent of potential runoff diversion caused by the storm drain inlet 
protection device. Runoff ponded by inlet protection devices may flow around the device 
and towards the next downstream inlet. In some cases, this is acceptable; in other cases, 
serious erosion or downstream property damage can be caused by these diversions. The 
possibility of runoff diversions will influence whether or not storm drain inlet protection 
is suitable; and, if suitable, the type and design of the device. 

■ The location and extent of ponding, and the extent of diversion, can usually be controlled 
through appropriate placement of the inlet protection device. In some cases, moving the 
inlet protection device a short distance upstream of the actual inlet can provide more 
efficient sediment control, limit ponding to desired areas, and prevent or control diversions. 
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Storm Drain Inlet Protection SE-10 

■ Six types of inlet protection are presented below. However, it is recognized that other 
effective methods and proprietary devices exist and may be selected. 

Silt Fence: Appropriate for drainage basins with less than a 5% slope, sheet flows, and 
flows under 0.5 cfs. 

Excavated Drop Inlet Sediment Trap: An excavated area around the inlet to trap 
sediment (SE-3). 

Gravel bag barrier: Used to create a small sediment trap upstream of inlets on sloped, 
paved streets. Appropriate for sheet flow or when concentrated flow may exceed 0.5 cfs, 
and where overtopping is required to prevent flooding. 

Block and Gravel Filter: Appropriate for flows greater than 0.5 cfs. 

- Temporary Geotextile Storm drain Inserts: Different products provide different features. 
Refer to manufacturer details for targeted pollutants and additional features. 

Biofilter Bag Barrier: Used to create a small retention area upstream of inlets and can be 
located on pavement or soil. Biofilter bags slowly filter runoff allowing sediment to settle 
out. Appropriate for flows under 0.5 cfs. 

■ Select the appropriate type of inlet protection and design as referred to or as described in 
this fact sheet. 

■ Provide area around the inlet for water to pond without flooding structures and property. 

■ Grates and spaces around all inlets should be sealed to prevent seepage of sediment-laden 
water. 

■ Excavate sediment sumps (where needed) 1 to 2 ft with 2:1 side slopes around the inlet. 

Installation 
■ DI Protection Type 1 - Silt Fence - Similar to constructing a silt fence; see BMP SE-1, 

Silt Fence. Do not place fabric underneath the inlet grate since the collected sediment may 
fall into the drain inlet when the fabric is removed or replaced and water flow through the 
grate will be blocked resulting in flooding. See typical Type 1 installation details at the end of 
this fact sheet. 

1. Excavate a trench approximately 6 in. wide and 6 in. deep along the line of the silt fence 
inlet protection device. 

2. Place 2 in. by 2 in. wooden stakes around the perimeter of the inlet a maximum of 3 ft 
apart and drive them at least 18 in. into the ground or 12 in. below the bottom of the 
trench. The stakes should be at least 48 in. 

3. Lay fabric along bottom of trench, up side of trench, and then up stakes. See SE-1, Silt 
Fence, for details. The maximum silt fence height around the inlet is 24 in. 

4. Staple the filter fabric (for materials and specifications, see SE-1, Silt Fence) to wooden 
stakes. Use heavy-duty wire staples at least 1 in. in length. 
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Storm Drain Inlet Protection SE-10 

5. Back.fill the trench with gravel or compacted earth all the way around. 

■ DI Protection Type 2 - Excavated Drop Inlet Sediment Trap - Install filter fabric 
fence in accordance with DI Protection Type 1. Size excavated trap to provide a minimum 
storage capacity calculated at the rate 67 yd3 / acre of drainage area. See typical Type 2 

installation details at the end of this fact sheet. 

■ DI Protection Type 3 - Gravel bag - Flow from a severe storm should not overtop the 
curb. In areas of high clay and silts, use filter fabric and gravel as additional filter media. 
Construct gravel bags in accordance with SE-6, Gravel Bag Berm. Gravel bags should be 
used due to their high permeability. See typical Type 3 installation details at the end of this 
fact sheet. 

1. Construct on gently sloping street. 

2. Leave room upstream of barrier for water to pond and sediment to settle. 

3. Place several layers of gravel bags - overlapping the bags and packing them tightly 
together. 

4. Leave gap of one bag on the top row to serve as a spillway. Flow from a severe storm 
(e.g., 10 year storm) should not overtop the curb. 

■ DI Protection Type 4 - Block and Gravel Filter - Block and gravel filters are suitable 
for curb inlets commonly used in residential, commercial, and industrial construction. See 
typical Type 4 installation details at the end of this fact sheet. 

1. Place hardware cloth or comparable wire mesh with 0.5 in. openings over the drop inlet 
so that the wire extends a minimum of 1 ft beyond each side of the inlet structure. If 
more than one strip is necessary, overlap the strips. Place woven geotextile over the wire 
mesh. 

2. Place concrete blocks lengthwise on their sides in a single row around the perimeter of 
the inlet, so that the open ends face outward, not upward. The ends of adjacent blocks 
should abut. The height of the barrier can be varied, depending on design needs, by 
stacking combinations of blocks that are 4 in., 8 in., and 12 in. wide. The row of blocks 
should be at least 12 in. but no greater than 24 in. high. 

3. Place wire mesh over the outside vertical face ( open end) of the concrete blocks to 
prevent stone from being washed through the blocks. Use hardware cloth or comparable 
wire mesh with 0.5 in. opening. 

4. Pile washed stone against the wire mesh to the top of the blocks. Use o. 75 to 3 in. 

■ DI Protection Type 5 - Temporary Geotextile Insert (prop rietary) - Many types 
of temporary inserts are available. Most inserts fit underneath the grate of a drop inlet or 
inside of a curb inlet and are fastened to the outside of the grate or curb. These inserts are 
removable and many can be cleaned and reused. Installation of these inserts differs 
between manufacturers. Please refer to manufacturer instruction for installation of 
proprietary devices. 

November 2009 california Stormwater BMP Handbook 
Construction 

www.casqa.org 

4 of 10 



Storm Drain Inlet Protection SE-10 

■ DI Protection Type 6 - Bio.filter bags - Biofilter bags may be used as a substitute for 
gravel bags in low-flow situations. Biofilter bags should conform to specifications detailed 
in SE-14, Biofilter bags. 

1. Construct in a gently sloping area. 

2. Biofilter bags should be placed around inlets to intercept runoff flows. 

3. All bag joints should overlap by 6 in. 

4. Leave room upstream for water to pond and for sediment to settle out. 

5. Stake bags to the ground as described in the following detail. Stakes may be omitted 
if bags are placed on a paved surface. 

Costs 
■ Average annual cost for installation and maintenance of DI Type 1-4 and 6 (one year useful 

life) is $200 per inlet. 

■ Temporary geotextile inserts are proprietary and cost varies by region. These inserts can 
often be reused and may have greater than 1 year of use if maintained and kept undamaged. 
Average cost per insert ranges from $50-75 plus installation, but costs can exceed $100. 
This cost does not include maintenance. 

Inspection and Maintenance 
■ BMPs must be inspected in accordance with General Permit requirements for the associated 

project type and risk level. It is recommended that at a minimum, BMPs be inspected 
weekly, prior to forecasted rain events, daily during extended rain events, and after the 
conclusion of rain events. 

■ Silt Fences. If the fabric becomes clogged, torn, or degrades, it should be replaced. Make 
sure the stakes are securely driven in the ground and are in good shape (i.e., not bent, 
cracked, or splintered, and are reasonably perpendicular to the ground). Replace damaged 
stakes. At a minimum, remove the sediment behind the fabric fence when accumulation 
reaches one-third the height of the fence or barrier height. 

■ Gravel Filters. If the gravel becomes clogged with sediment, it should be carefully removed 
from the inlet and either cleaned or replaced. Since cleaning gravel at a construction site 
may be difficult, consider using the sediment-laden stone as fill material and put fresh stone 
around the inlet. Inspect bags for holes, gashes, and snags, and replace bags as needed. 
Check gravel bags for proper arrangement and displacement. 

■ Sediment that accumulates in the BMP should be periodically removed in order to maintain 
BMP effectiveness. Sediment should be removed when the sediment accumulation reaches 
one-third of the barrier height. 

■ Inspect and maintain temporary geotextile insert devices according to manufacturer's 
specifications. 

■ Remove storm drain inlet protection once the drainage area is stabilized. 
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Storm Drain Inlet Protection SE-10 

- Clean and regrade area around the inlet and clean the inside of the storm drain inlet, as 
it should be free of sediment and debris at the time of final inspection. 

References 
Stormwater Quality Handbooks - Construction Site Best Management Practices (BMPs) Manual, 
State of California Department of Transportation (Caltrans), March 2003. 

Stormwater Management Manual for The Puget Sound Basin, Washington State Department of 
Ecology, Public Review Draft, 1991. 

Erosion and Sediment Control Manual, Oregon Department of Environmental Quality, February 
2005. 
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Storm Drain Inlet Protection SE-10 
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Storm Drain Inlet Protection SE-10 
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Storm Drain Inlet Protection SE-10 
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Storm Drain Inlet Protection SE-10 
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Drain Inserts 

Description 
Drain inserts are manufactured filters or fabric placed in a drop 
inlet to remove sediment and debris. There are a multitude of 
inserts of various shapes and configurations, typically falling into 
one of three different groups: socks, boxes, and trays. The sock 
consists of a fabric, usually constructed of polypropylene. The 
fabric may be attached to a frame or the grate of the inlet holds 
the sock. Socks are meant for vertical (drop) inlets. Boxes are 
constructed of plastic or wire mesh. Typically a polypropylene 
"bag" is placed in the wire mesh box. The bag takes the form of 
the box. Most box products are one box; that is, the setting area 
and filtration through media occur in the same box. Some 
products consist of one or more trays or mesh grates. The trays 
may hold different types of media. Filtration media vary by 
manufacturer. Types include polypropylene, porous polymer, 
treated cellulose, and activated carbon. 

California Experience 
The number of installations is unknown but likely exceeds a 
thousand. Some users have reported that these systems require 
considerable maintenance to prevent plugging and bypass. 

Advantages 
■ Does not require additional space as inserts as the drain 

inlets are already a component of the standard drainage 
systems. 

■ Easy access for inspection and maintenance. 

■ As there is no standing water, there is little concern for 
mosquito breeding. 

■ A relatively inexpensive retrofit option. 

Limitations 
Performance is likely significantly less than treatment systems 
that are located at the end of the drainage system such as ponds 
and vaults. Usually not suitable for large areas or areas with 
trash or leaves than can plug the insert. 

Design and Sizing Guidelines 
Refer to manufacturer's guidelines. Drain inserts come any 
many configurations but can be placed into three general groups: 
socks, boxes, and trays. The sock consists of a fabric, usually 
constructed of polypropylene. The fabric may be attached to a 
frame or the grate of the inlet holds the sock. Socks are meant 
for vertical (drop) inlets. Boxes are constructed of plastic or wire 
mesh. Typically a polypropylene "bag" is placed in the wire mesh 
box. The bag takes the form of the box. Most box products are 
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MP-52 Drain Inserts 

one box; that is, the setting area and filtration through media occurs in the same box. One 
manufacturer has a double-box. Stormwater enters the first box where setting occurs. The 
stormwater flows into the second box where the filter media is located. Some products consist 
of one or more trays or mesh grates. The trays can hold different types of media. Filtration 
media vary with the manufacturer: types include polypropylene, porous polymer, treated 
cellulose, and activated carbon. 

Construction/Inspection Considerations 
Be certain that installation is done in a manner that makes certain that the stormwater enters 
the unit and does not leak around the perimeter. Leakage between the frame of the insert and 
the frame of the drain inlet can easily occur with vertical (drop) inlets. 

Performance 
Few products have performance data collected under field conditions. 

Siting Criteria 
It is recommended that inserts be used only for retrofit situations or as pretreatment where 
other treatment BMPs presented in this section area used. 

Additional Design Guidelines 
Follow guidelines provided by individual manufacturers. 

Maintenance 
Likely require frequent maintenance, on the order of several times per year. 

Cost 
■ The initial cost of individual inserts ranges from less than $100 to about $2,000. The cost of 

using multiple units in curb inlet drains varies with the size of the inlet. 

■ The low cost of inserts may tend to favor the use of these systems over other, more effective 
treatment BMPs. However, the low cost of each unit may be offset by the number of units 
that are required, more frequent maintenance, and the shorter structural life (and therefore 
replacement). 

References and Sources of Additional Information 
Hrachovec, R., and G. Minton, 2001, Field testing of a sock-type catch basin insert, Planet CPR, 
Seattle, Washington 

Interagency Catch Basin Insert Committee, Evaluation of Commercially-Available Catch Basin 
Inserts for the Treatment of Stormwater Runoff from Developed Sites, 1995 

Larry Walker Associates, June 1998, NDMP Inlet/In-Line Control Measure Study Report 

Manufacturers literature 

Santa Monica (City), Santa Monica Bay Municipal Stormwater/Urban Runoff Project­
Evaluation of Potential Catch basin Retrofits, Woodward Clyde, September 24, 1998 
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Drain Inserts MP-52 

Woodward Clyde, June 11, 1996, Parking Lot Monitoring Report, Santa Clara Valley Nonpoint 
Source Pollution Control Program. 
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temsnt and cover exposed slnclqJiles of sofl, sand or 
graval aml 8Xcavaled materiel with plllSlic shefl:!ill!I, 
l)J'ooicled from mio, wind and runoff. 

Cement w,ish, setllmen!, Vlll~ht nuills, dust !111d hall!rdous debris from coostruction &t&s often 
ol?l<e lJ;elr vay lilto lhe Sa/1 &m; rdino County storm llrain syslsm and do rux getlnlalod bsfora 
rtanhin{l U18 S?.nl 411a R1V111. Thi~ pollutes our drinking wa!ar and contaminatos watcrrmys, 
niaklnu lf1e1nunsafo for people and wlltllifll. follow th~ bast marumement practices lo prevent 
p~1aioo anti !lfcAect public hemlll. 

Drda lis&Recydln Wat& 
Reduce 1//l!s!e by ordering only the amounts of 
m!letii!!s naeood forths job. Use recycled or rncycl!lble 
mal6risfs wh81lflY8rpoosihle. Wlum breaking up pavill!I. 
rocyelo ths pieC8s at a crushing comJ]llll~ You can 
aloo rneytle broken asphalt, concrata, wood, and 
cleared vagolalion. Non-recyclable materials should 
be laken lo a l&ndrill or dlsflosed of as hllZlirdoos 
wasia. Call i~u9] 386~4ffl for recyclirrij and dis110&1l 
ittfurm~tion. 

Cl In U 
Wash concrste dust onto designated dirt areas, not 
down drtvoways er Into tile slraet or storm drains. 
V~sh out &llllllrote mixera and oquipment in specified 
wa:ihout areas, whore wnlsr cafl How into a 
containment pll!ill. Cement wnirter can ha recycled 
by pum~og it back into 1J11mant mfK6fS fur reuse. 
Never dispose af cement W83hou! into dlivawaya, 
streets, gutters, storm 4mins or d1ainago ditches. 

During canstrll:tlno 
Schedule excavation and grading during diy wealhor. 
Prevent mortar aml Clllllant from ent&inu Iha street 
and storm drains by placing erosion controls. Setup 
small mixers on tarps or drop clot~s. for easy claa11Up 
of dBbrls. No11or bury waste material. Rocycfs or 
diBl!OS8 uf it as hazordous warle. 



ROA WORK 
AND PAVING 

PIBYllrdtna 
S le uctution and grating work during dry 
V/eMl'm. llti aoo I mment 
owclpamfrr 
stoolqileGdaihwlor maml 
Yti\fl pl atic lheelinl), protettfld from rtiJ, w!rul and 
runoff. 

Asplw!.saw-cit swytild BXllll't led llllte~ ·frool rim Jl8Ylll0. surladnyMd paY9fflilt removal M­
lh&irw1r11ntotm San Bemno Coontys!Mm drm!}llam Mil oo nut~ tJealadbefurereadlklutheS!ria 
Ana Rim This pollutes oor drtnldng water and coolamlnams wa!SrY/8YS. making them unsafe for P80!l!e aid 
wildllfa. F!Jllow !hue best management practices ro pnvenl pcUuUon and protect publle health. 

t Cmtttrvctl 
GOYllr 1:aloh basins ml mainlwru:e hol,s when 
applying seal mi, slurry nt r f8D nil. Use 
chs!lk aml, dRches r bemla around excavation , 
and mid &Yer ryin11 water far dust c trot 
Nmr wuh exaes materials from sxpHed 
aggr10,la or concrete iote t~ • rut, 1111tter or 
a stniln drain. 

llalltlillat Vlll.fllel I E9•11tt 
Maintain 111d ref111I v•hidtl and eqMlpMetlt at a 
angl.e locatl 11.oo,irta, -~ frum tile st:rut, 1111tar 
and$bJrm dralM. Mocm najor ~ rtpalr& 
and washings aH-clte. lnsp11tt Vl!hicle5 and 
l(Jlip111tn! fr~urxly fur fem, and prnent lats 
from atored veNclu by draining gtJ, hydraufic 
oil, lran!ml&sl1n, rake r1dl 4r fluids. 

Cl I I Prnentln lpUJs 
8a m1f'J fur 6jl!lls cy pra1111rmu and usfllg ~IN oont.akmnt and ciewp ~ 
!ttat lnclutfll ful'J l!(Ulpmenl and dry c!unup mat rials suro as kiiy lit.Ur 
ar aawdusl. 8'm!l up liy 11p«la, Instead of ho.11ng. Fram 'l]illll from pawr 
maohlnes bJ u~ng drip p1111s, ar by placing abmbunt rnatertals !Ike cl4ths 
or ragg undsr the machines when not in u e. T APOrl serious spffls, 
call 911. 

Ta (IIJl(t ••• '1r1111r111""1111!~11t 
en .tnflll\ffllr pelkltlan llfffllq\ I· 

1 (800) CLEANUP 
www.1100clHnup,o,9 



PAINTING 

Water-Bas d Pain 
lJ$8 wab!r-basod points whanmar possible. Thay arn 
ress toKlc than oll-t&Slld palnl.s end 1J01lier tu clean 
up. Look fol' prolluels labeled ~afex" ar '!:lean-a with 
water.• 

Paint~, solvents, adlrnsives and o!her toxic ch~mlcals used in painting often make !hair way into Iha 
San 81tmardino County s!orm drain systam and do not gBt tmted bsfora reachino lhs Santa Ano 
River. This pollute~ our drinking wattr and contaminates waterways, making tham unsafe for people 
and wildlife. Follow Ihm simple tips to prevent pollution irnd protect our health. 

Pal■tl1111nal 
Sweep op 111rn1 stripping residue, chips end oost 
instead af ho8ing into Iha street and dispose of them 
SBfBly ot a lmusehold hazardous wam collection 

facility. Call {8001 CLEANUP for 
tha facility in your area. 

Extlflar Paint ........ 
When stripping or cleaning 
bufldlng exteriors with higr,.. 
prassura water, block nsrbv 
storm drains and divert 
wa-shwa!er onto a designatilli 
dirt ma. Ask your local 
W9&tew/iltar treatment 
auttt,rlty if you ca11 collect 
building cleaning water and 

discharga it ta th& SilW8f. 

Palntl Cle&RUP 
Nam claan brushes or rinse peint containers in 
the slreat, gutttir or near a stirm dr;in. Claan wa!ar­
based palnls in !ha sink. Clean o!l-based pah1!s with 
thinner, which ean ba mused by fllltting it In a jar 
to aatlla out Iha 1)81n! parllcl8S and Ulen pouring 
off t~e clear fiQ!l!d for future use. Wrap dri&d piint 
rasid!!a in !l1lWSIJIIJ6r and displl8tl of it in Illa tra~ 

llecrcUnt Paint 
Recyclo lertover paint at a household hazardous 
WllSte conection facility, savo it for toucn Ullll u; 
give it to somaane wllo can use it, like a ttiaatre 
group, auho-01, city or community arganl,atio11. 



HOME & GARDEN 

Raeyde oltl ff,.,,..,,,.,,.., G 

Holl58hnld products like paint, pesUcldes, solvonts 
and clcanari; nra too dangerous to dump and loo 
loxic to trash. Taira t.hsm to be racycled at 11 

convanl8fl! household haiertluus waste 
etilectilln facUitJ Call !8{]0] CLEANUP 

for the fac~i1y in yuur area. 

Yard waste and household toxics like paints and pesticides often make their way Into the San 
Bernardino County storm drai11 system and do not get treated before reaching lhs Santa Ana River. 
This pollutss our drlnklng vrotor and cont~mlnalss waterways, mokino ihern unsafe for people and 
wildlife. Follow these simple tips to prave11l pollution a11d protect your health. 

Dllposlng at Yard ti 
Recycle leaves. orass cllpixJlllS and oUlar yard waslt1. 
instead of blowing, sweeping or hosing Into the 
street. Try grasscycling. htaulnu grn11S clijlpin~ on 
your lawn instead of using a gmss catch8l'. The 
clippings act as a natural rortilizer, ood bacause 
grass Is mostly water, tt also irriQ11tes your lawn, 
consorvifiu wot er. 

laoifng In tlll Yard 
Producfi less yard waste and me 
water by plant!no low maintenance, 
drought-tolerant traes and shrubs. 
Using drip irrigation, soaker hoses 
or mi cro-qiray syatems for flower 
bads and vegotatilm can also help 
rnduce your ~ater ~ill and pr~ent 

runoff. 

Us flrtllll8n I Ptstlcldn laf111V 
Fertilizers and pest/tides aro often carried into 
tha storm drain sysiom by sprinkler runoff. Try 
using organic or non-toxic elternallves. If you 
use chsmical fertilizers or pesticides, avoid 
applying near curbs and driveways and never 
apply before a rain. 

Un Water Wlllly 
Cut your wnlor costs and (Jf6Vllnt runoff by con!rolllng 
!ho amount of water end direclion of 81lrinklers. fhe 
ave,ago lawn nooda about an Inch of water a week, 
Including ralnfall, or 10 to 20 mlnotes of wateri1111. 
A half./nch psr week Is onough for fall and spring. 
SprinldCl's sh011ld be on long enough to aHow water 
to soak Into tile ground but nnl so long as lo t'lluse 
runoff. 

To n,-rt iMltll n• ar rar 111111 l!fGffllllta11 
on 8turmwater polluttan prmrtiun. c,11: 

~ -1 (800) CLEANUP 
www.1800c IHnup.ora 



trni~lo 
1909) 386 
pour oil or g 
a parking lot 
and cnntaine 
n:mintained tn 
and keep re 

a Grease 
${es can be recyc4ed, Look in 

midarinn companies, or Eal! 
~lspasal information, Don't 

ainks, floor dl'ains or nnt□ 
Keep urea£8 bins covered 

!If grease interceptor 
r nverfluws or backups 

se waste haufinq, 

wa u, graase, c mm ng uids, mop water and trash from reslliuianl UµHratlons often makP. their way 
ililu U1e San Bernardino County storm drain system, llllrl do not ijel treated before reachinQ the Santn Ana 
Riwr, This pollutes our drii1king water and contamimrta~ waterw~ys, making tJiem unsafe fO/' peaf}Ul and 
wildlif8, Follow tllflse best management pm:tices to prevent polll:ltion and protect µuhUc health, 

Du ste-r Ar a 
Keep dumpster lids clos.ed and ths mas around 
them clean. Oo not fill with liquid lf/aste or hose 
them oul Gall your trash hauler lo replace any 
dumpstm tha t ara damaged or leak. 

M nagln Spllls 
Clean foad ,piUs in loading and 
trash areas b~ 118ing absorlle11t 
mattrials and swe~ping tlum 
rnappif.ti., and dlSGharge mop 
water into tfle sewer through a 
grease interceptgr. Hava spill 
cootaiflment and eloanup kits 
available. Ta ref)art sedous toxic 
tpiffs, uafl §Tl. 

CXeani ; & M hit nance 
Clean equipment, floor 111ats, fllters and garbage 
cans In a mop sink, w~sh rack or flolir drain 
cannectetl to !ha sawer through a grease trap. 
Dan't wash them or IJOUr wash water in a parking 
l&t, allay, sidewalk or slnlet. Sweep outside ar!as 
and put the debris in tha garbage, lnstaad of 
sweeping or hosing It into the pamny lot or street. 

HM Hnu Toxic Cbaml 
Disposa of all unwan1Bd toxios materials like 
cleaners, solveats !Hld detergents through a 
hazardous waste hauler. Tflese lt'll!ls are not tra~h. 
For information on ha2ardcus waste pickup, can 
(B09J 388-84tl1. Use non-toxic cleaning products 
whenever possible. 

TtJ te1 r1rt 1ll~ridl rf ump, q ar for lllUJ nfur'llt1l1 111 

rtrmnwater poljoti11 

1 (800) 
.18 Oct nup.er1 



en recitl!lr. Busca en 
pafllas de rsciclaje o 
ra lnformacicn. No las 

!Im sn I las cn laderas, el 
!Jtacionam calle. Manten 1-os 
rec:lpientas rlos y guardados, 

me os s cami n, grm, liquidos da limplela, agirn 
de! trapiadur y hasuni dB un mtaurant acatian por 
llegjjr a los llrnnajes l1el Condado de San Bm1ardino y 

terminando en al rio de Sarrta Aml. Para prmnir asla cnntamioacion y protejar la salud ptibHea, 
siga estas practicas. 

Al'Ulalaur■ 
Mantan el a~ baslra cerrada y el araa del baS1Jraro 
llmpia. Na lo lla11es con desllllhoo ffquidos Iii ulilices 
la mangllllra para la'IBrlo. Llama al transpart.aoor dB 
ham para ralltlf)lasar 103 boles de hasurn ~ea 
datladas. 

Camnr111111a n 
Usa mttodos moa para llmpiar 
los darramea, barrlando y usa.ndo 
tlerm para desec!ros da garo, no 
uses la mangusra para umplar :o:i 
derrama . Mantan un kit da 
limpl&za dll darramamienflla en 
tu A gocio. Paro reportar 
derrames ffama al 91'1. 

' !Iara tejro11 r II lla 
1nformm de (JraVmr.i 

LI I I M1nt11111mi 
Limpia los tapates de plso, las filtros y las bot& 
de basura an el contenedor para trapo:adores, 
ltvav6, o en la coladir apraplado que llegua al 
dranaje. Ho las lms en el estaeiunamfanto, los 
eallijones, an la banquet.a o en la calls. Barre el 
araa de af uara y pnn todo an la balura, en vu de 
deJarlo en la banquata o en la calla. 

Jan Qu1mleas Ta 
Deposita los dmchos todcos como fim!lilldares, 
$111\'slltes, deterguntts a un bole para toxioas. 
Estoa no aon basura. Para mas fnfarmaolan rabr11 
desee!Jos p11llgrosos, !lama al (909} 386-8401. U&a 
prnductos de llmpl.aZII que no sean toxicou. 

1 (800) CLE 
.1 0Oc 



Prnllllena ErllilNI 
Planea las mavaciooes trabajo rle jardineria durante 
el cUrna ~eco. Dmrrulla e mJjJlementll planes rle 
emlmn~ !E oonlm de oodimecto ~ rixcJMJciol163. 
Cul!rn m1mtones d2 lierra, yrava y atJos mataliales i:on 
u11 plaaliCll para µrntejertos de ill !!via, ai1!l J desagiie. 

Asfulto, mezcfs y matmiaffis Ile excavm:lonas de! pa'limento atal!an por Hagar e Ins dnmajes del Condedo rlrJ 
Soo Bamanfillo y t.arminando an el Rio de Santa Alla. Esto cominll el agua qUB !omamos, haciaooola paffgorsa 
para la galllB y la 'Iida SBNo)e. Sigue 1J8las practicas para prmnir la contsmlnalidn y J)rolajar la salutl pub Ilea. 

Durante Custmccii■ 
Cubre los lavadus y de rnanl8llirnianlo a los lalyns at 
apllcar sal!adura o mezcla. Revisa las araas dB 
maWl:lones, y t'lflil p0-!8rw du agllll psrn proveenir 
po.1/adura. Pblca laves !os m!H81'ialus lanos dB corn:reto 
en la calla, drel18jas o an al deaugflll. 

Remo1lend Asfllllt & creto 
BIOlluaa alredel!or de las dr6118jea ClJel1lio eslaa usando 
las mequines do sierra, tamblan ractcla todo el 
pavimlmlu rolo en la comparila dllf!lorlllsro. Pera mas 
inlormaclon Rama &I (909) 386-8401. 

umlmlanto da Vehfcul s 
H rr mlentu 
Has el mantsnhnlanto y carga do vehicufos an el 
mismo lugar, le]lls 118 la calra, las afcantaFillns y las 
drenajes. lnspBllclnna !Gs 1ehit:ulaa y al aquipo da 
cualquilil' goteadura y lHlla gllll!aduras de autos que 
no se usan vas!andoles la oaaollna, acaite de 
transmlalon, fnrnos y liquidos de! rodillllor. 

Umpl do I PJavmlendo nm 
Mam!e siemprB jllSparado para cua~ufsrderrame, usa siami;n fas lmrramiailf!ls 
da seguridad al !gulll qlJll rnztelfalas oomo, tialTll para !lasooims de Ul!ln o assmn 
Barre los d&rraml!s en vas dB lavarlos con In manuuara. Prev!ene los derrnmus 
de los maqufnas mando anbudos o coloi;anlo garros pare absorver cuatquier 
liquido. Para rnpmtar derramas llama al 911. 

,.. 
ilflnd!dl 

1 (800) CLEANU 
www.110ocleanup.or1 



pjntm d gu 
Usa ~nlurQS do ague euamb saa pusihle. Son merros 
roi!lcns qua hls plnluras de acelte y mas faclles pnro 
limpiar. Su3C8 los productos 'latex'' or '!:leans with 
l'lllffir°. 

Pintura, solventss y otros quimicos pal~rosos qua Sll usan al pintar acaban 
por llegar a los drenajss do! Condado du San Bomardlno y termlnando en 
el Rio de Santa Ana. Esto coolumina el egos que tomamos, haclendola 

11elfgorta 11ara la gei1te y la vida salvaje. Sigua estas practicns para pravaoir la contaminacilin y 
protejer la salwJ publica. 

fh:im1n1iem:lo Piiltuwa 
ilesiduns da pinturn, pohio da pintura v pifiiurns 
Que cunlien8n plomo sor. peliornsas. Borre!os 
en ves de lavarlos con la manguera y desBchalus 

en unlugar da co!ecGi6n rfo 
desechos pa/igrosos. 
U~ma al (800] CLEAllUP 
para un lugar Bil iu area. 

~am11.miem:.lo Pali'.riuli'ia 
eo tXl$ii"IOWes 
Al despintar o lovar extE,iurns 
de fos edificios ccfi BijUa rlE 

alta prasion hlo4u:w Ills 
drnnaias cercanos y desvla 
el desagiJe, Prngtrnta las 
autoridades si puaiJes 
demharla en las alc6nlaillmi. 

Umpiamlo Pinltm:l 
tlunca laves las bruchas ni los contenedores de 
pinlura en la cal!e, coladsras o desagOas. Las de 
pinlura de agua limt1lalaB an a! lsba110 y las de 
pfntura de aceili! con tblner, y vuelvelas a guardar 
eli un frasco, para un uso luturo. Envuelve los 
rnsiduos de piriturn en un parfodico y tirnlos a la 
basura. 

leclclaml Platura 
Rsclcia la pintura que Gol!ra 811 tJn Ill gar de eolooclon 
de materialas pellgrosos, guafW!la para re{oques 
or regalala a algL<ian qua la use, como a un teatro, 
a la escue!a, una oraganizaclon de la ciudad ode 
la tomunlrlad. 



XCAVATION & G A IN OP RATION 
Sediment, cement wash, asphalt, and motor oil from soil excavation and 

grading operations oflen make their way into the San 
Bernardino County storm drain s stem and DO 

TREATED before reaching the 
Santa Ana River. These wastes pollute our 

drinking water, and make our waters unhealthy 
and unsafe for people and wildlife. 

Follow these practices to help prevent stormwater pollution ... 

[ • • Erosion Prevention... I Equipment Maintenance ... 
Reduce erosion by avoiding excavation or grading 

activities du-ring wet weather, and by planting 

r~ temporary vegetation on slopes 

C.,.., -,,;,~ where construction is not 
,,, ,.·;-,.• ,,· 'r ;. . .. 
,' "', _-: ; . ·,. • 1mmed1ately planned. Plant 

permanent vegetation as soon as possible, once 

excavation and grading activities are complete. 

Diversion dikes can be constructed to channel runoff 

around the site; channels can be lined with grass or 

roughened pavement to reduce runoff velocity. For 

information on erosion control, call 799-7407 . 

General Business Practices ... 
Cover exposed piles of sou and other construction 

materials with plastic sheeting to preyent contact with 

rainwater. 

Recycling ... 
•--· Recycle breken asphalt concrete, wood, 
~ ; a.nd ctaared vegetation whenever f! ,.t possible, l.Jnraoyclabf-e materials 

- ,.,. mu.st be taken to a.n appropriate 

landfill or disposed of as hazardous waste. For 

recycling or disp«:Jsal informa.tion, ca» 386-840 I . 

Maintain . all vehicles and 

equipment by inspecting them 

frequently for leaks. Also, 

conduct maintenance and 

refueling at one location •0 

away from storm drains, and 

perform major equipment r0pairs and washings off 

site. FinaHy, use gravel approaches where truck traffic 

is frequent to reduce soil compaction and llmit the 

tracking of sediment ioto the streets. 

Spills ... 

Avoid accidentai spills by using a drip pan aTid funnel 

when draining or pouring fluids. Be ready for 

unexpected spills by preparing and using easy to find 

spill containment and cleanup kits . 

Kits should Include safety equipment 

and cleanup materials such as kitty 

titter, sawdust or cornmeal. Furthermore, 

prevent leaks from stored vehicles by draining gas, 

hydraulic oil, and transmission, brake & radiator fttdd. 

REMEMBER: Never hose down dirty surfaces. To 

report serious spills, call 1-800-33-TOXIC. 

For more information, call your city's stormwater representative 



H N MO TA A PL! A I N 
Cement cement wash, gravel, asphalt, solvents, and 
motor oil from fresh concrete and mortar activities 
often rnake their way into the San Bernardino Count 

sys em an OT GET TREATED 
before reaching the Santa Ana River. These wastes 

, pollute our drinking watel"i and make our waters 
unhealthy and unsafe for people and wildlife. 

Follow these practices to help prevent stormwater pollution ... 

I General Business Practices. 
Schedule excavation and grading work during dry 

weather, and in case it rains, ~ ~---~-L 

prevent materials from contacting <:...,,-;.. _ .. ,r-, ~ 
stormwater by storing them under • •• -' 1 

• ", 

cover. Also, secure open bags of cement to keep 

wind-blown cement powder away from stT88ts, gutters 

and storm drains. 

During Construction ... 

Prevent mortar and cement from entering the storm 

drains by placing erosion cantrofs 

(Le., berms or temporary 
vegetation) down~sl-Ope to 
capture runoff. When 

breaking up paving, be sure to 
ptck up all pieces and recycle 
them at a. crushing company; 

small amounts of excess dry concrete, 

grout and mortar can be disposed of in the trash" 
Setup small mfx&ra on tarps or heavy dr"9p cloths to 
aU0w for ea y c!ean1.1p of debris. REMEMBER: 

Never bury wasra matertal -- racycle or dispo e of it 
as hazardous waste. call 386-8401 for "3oycling 

e.na alspasal Information. 

Handling Materials & Wastes . . 
Minimize wastes when ordering materials by Ofdering 

only the amounts needed to complete 

the job. Whenever po ·sible, use 

recycle or recyclable material . 

Recycle broken asphalt, concrete, 

wood, and cleared vegetation" Unrecyctable materials 

must be taken to an appropriate landfill or disposed 

of as hazardous waste. For recycling and disposal 

information, ca.H 386-8401 , 

Cleaning up ... 
When cleaning up after driveway or sidewalk 

construction, ~ash concrete dust onto designated dirt 

areas., not down the driveway or into the street or storm 

drain. Aoo, ta.sh out concrete mixers and equipment 

only in specified wash-out areas, where the water 

ffows into containment ponds. Cement washwater 

can be recycied by pumping It back kto cement mixers 

for reuse. REMEMBER~ Never dispose 

of cement washout into ~ 6;;;.::;;a.,. -- --·,,: - ~ 't 
r, ·, ,, • , .._ m, -, " J ,. ~I ' 

i. .. ·11 1°.-· '- Q,_ ~ 
W ''.. • ~ 

driveways, streets , 

gutters, stonn drains or 

drainage dttches. 

For morn information, oaU your city's stormwater representative 



AL CON TRU TION 
Soil, cement wash1 asphalt and motor oil from 
construction sites often make their way into the 
San Bernardino Coun · storm drain s st 
an O T GET TREATED before reaching 
the Santa Ana River, These wastes pollute 
our drinking water, and make our waters 
unhealthy and unsafe for people and wildlife. 

Follow these practices to help prevent stormwater pollution .. . 

/ General Business Practices. . I Handling Materials & Waste .. . 
Cover exposed piles of soil and other construction 
materials with plastic sheeting to prevent contact 
with rain water. 

Erosion Prevention ... 

Reduce erosion by avotdlng excavation or gradlng 
activities during wet weather, and by planting - -, 

( - •
1 

.... temporary vegetation on 
slopes where 
construction is not 
immediately planned. 

Plant permanent vegetation 
as soon as possible, once excavation and grading 
actMties are complete. Diversion dikes can be 
constructed to channel runoff around the site; 
channels can be lined with grass or roughened 
pavement to reduce runoff velocity. For information 
on erosion control, cal! 799-7 407. 

Equipment Maintenance ... 

Malntaln all v hfcles and equipment by Inspecting 
them frequ ntly fur leaks. Al o, conduct 
maintenance and ref\.leflng at one locatlon - away 
from storm drains, and perform major equipment 
repairs aAd wa hlows off site. 

Minimize wastes when ordering materials by 
ordering only the amounts needed tc complete the 
job. Whenever possible, use recycled or 
recyclable materials. Recycle broken asphalt, 
concrete, wood, and cleared vegetation. 
Unrscyclable materials must be taken to an 
appropriate landfill or disposed of as hazardous 
waste. For recycling and disposal Information, call 
386-840 I . 

Spills .. 
Avoid accidental spllls by using a drip pan and 
funnel when draining or pouring fluids. Be ready 
for unexpected spills by preparing and using easy 
to find spll containment and cleanup kits. Kits 
should include safety 
equipment af'td cf.eanup 
materials such as kitty 
litter, sawdust or 
commeal. Furthermore, 
prevent leaks from stored 
vehicles by draining gas, hydrauUc oil, and 
transmission, brake & radiator fluid, REMEMBER: 
Never hose down dirty surfaces; instead, sweep 
regularly. To report serious spills, caH 1-800-33-
TOXIC. 

For more !nforma:tlon, caU your city's stormwater representative 



Yard waste and household toxics such as paints, solvents, 
~ and pesticides often make their way into the San 

y s orm ram system and DO NOT 
GET TREATED before reaching the Santa Ana River, 

These wastes pollute our drinking water and make our 
waters unhealthy and unsafe for people and wildlife. 

Follow these practices to help prevent storm·water pollution~ .. 

In Your Home ... 
Household products such as paints, paint thinners, 

drain openers, motor oil, 

wood poHshes, 

insecticides & herbicides, 

oven cleaners, and many 

other general cleaners 

frequently et dumped on the ground, or into a gutter, 

street or storm drain. Instead of poUu1ing our 

stormwaters, take these items to a household 

hazardous waste colleotion fa.cifity. Ca.ll 1 •800-OILY­

CAT for a faciitty In your area. 

Fertilizers and Pesticides ... 
Fertilizers and pesticides are often ca.med into our 

storm drains by sprinkler runo.ff. To minimize 

$tormwater pollution, use organic or non-toxic 

pe-sticides and fertilizers as 

directed, and keep them away from 

Clitches, gutters and storm drains. 

Store them in a covered area, off 

the ground, t-0 prevent contact 

with water, For additional gardening questions, can 
the San Bernardino Master Garden8l$ at 387--21 82. 

Trimmin" the Garden... • 

Decaying organic materials that enter our storm 

drains, such as grass, leaves, yard Clippings, and pet 

waste, wm use up oxygen in nearby streams, 

stressing aquatic life, Prevent stormwater 

pollution by not blowing, sweeping, 

raking or hosing yard waste into the 

street. gutter, or storm drain. 

Alternatively, leav-e grass .,, 

ciippings on your lawn after , .. 

mowing, or compost your '- 1 

clippings and yard waste. 

Pet waste should not be composted, but rather 

disposed of in the trash to prevent 1h& potenfiaJ spread 

of dise&Se$. 

L Planting In The Yam ] 

Prodooe less yard waste and save water by planting 

low maintenance t!'98ii aru:t shrubs. 

Also, conserve water and minimize 

unwanted runoff by using dfip im~ 

gaijon, soaker hoses, or micro­
~l~~~~ spray systems to water vegetation. 

For more Informationµ call your city's stormwa:ter representative 



& M LING 
Paints, solvents, adhesives, dusts, sediments, pesticides and 
household toxics commonly associated with home repair and 
remodeling activities often make their way into the San 
Bernardino • 
TREATED before reaching the Santa Ana River. These 
wastes pollute our drinking water, and make our waters 
unhealthy and unsafe for people and wildlife. 

Follow these practices to help prevent stormwater pollution ... 

I Household Hazardous Wastes:. ·1 I Painting.. J 
Common household cleaners, paint products, and CLEANUP ... Avoid cleaning brushes or rinsing paint 

wallpaper & tile adhesives contain toxic 

j su stances. Dispose of these products 

properly. REN EMBER' Toxic wastes 

should never enter the storm drain system, For 

disposal information, call 1 -8 00-0 IL Y-C 1\ 1 . 

Construction. 
Keep aJI coostruction debris away from the street, 

gutter and storm drain, and if possib(e, schedule 

grading and excavation projects for dry weather. 

Cover excavated materfal and stockpiles of asphalt, 

sand, etc. With plasUC tarps, and prevent erosion by 

planting fast-growing a-nnuaJ and perennial grasses, 

wti,an will shield and bind the soil. 

Landscape & Gardening 

Use fertnizers and pestictdes as 

directed. Keep th~m away from 

ditches} gutters and storm drains., and 

store them in a covered area w prevent •; ~--.-.,- ..... 

contact With rain water. Also1 minimize runoff and 

oon-Sef¥8 water by using drip irrigation, soaker hoses, 

Of micfo--spray $)'St8rTlij, RE.MEMBER: Do not deposit 

lea.vet into the street, gu~r, or storm drain, 

containers into a street, gutter, or storm drain. For 

water-based paints, "brush out" as much paint as 

possible, and rinse in the sink. For oil­

based paints, "brush out" as 

much pajnt as possible, clean 

with thinner, and then filter and 

reu e thinner or soivent. 

REMOVAL. . Paint stripping residue, chips & dust 

from marine paints, and paints containing lead or 

tributyl tin are hazardous wastes. Sweep them up 

and call i -800-OIL Y-CAT for disposal information. 

RECYCLING .. , Recycle or reuse leftover paint by 

using it for touch-ups, or by giving it to someone who 

can us it, such as a theatre group, school, city or other 

community organization. If you're unable to give it 

away, contact 1-800-OJLY-CAT for disposal 

information. 

Concrete & Masonry. .. 
Store bags of cement and plaster away from gt1tters 

and storm drains, and under cover, protected from 

rainfall, runoff and wind, ReMEMBER; Never dispQse 

of cement washout or concrete dust onto driveways, 

streets, gutters or storm draiM, 

For more information, call your city's stormwatar repreeentattve 



I I 
Paints, solvents, adhesives, and toxic chemicals from 
painting operations often make 

ernardino County storm drain system and DO NOT GET 
TREATED before reaching the Santa Ana River. These 
wastes pollute our drinking water, and make our waters 
unhealthy and unsafe for people and wildlife. 

Follow these practices to help prevent stormwater pollution ... 

General Business Practices ... 
Keep au paint products and wastes away from the 

street, gutter, and storm drains. Reuse paint thinner 

by setting used thinner aside in a closed, labeled jar 

to settle oo{ paint particle-e, and then pouring off the 

clear liquid for future use. Wrap dried paint resklue 

in naM:;paper and dispose of ft in the trash. 

Water-Based Paints ... 
Purchase water-based paints whenever possible. 

Look for products labeled "lat,ex" or clean up with 

wat.er." 

L Recycle or Reuse Paints .. ~ . ---·---~- --·- ---·- --~- ------·----~-_;,_, ~J 
RecyoJe/reuse le.ftover paint by using it 

for touch~ups1 or by giving It to someone 

who can use it, suctl as a theatre group, 

school1 city or ottler community organization. If you're 
unable to give it away, contact 386 -8401 for 

information oo hazardous waste pick-up, 

Paint Cleanup ... 
Avoid cleaning brushes and 

rinsing paint containers in a 

street, g.utter, oc storm drain. Foi 

water-based paints, "brush our 

as much paint as possl:He and 

and rinse in the sink, For oil~ased paints, "brush 

ouf' as much paint as possibfe, clean wfth thinner, 

and then filter and reuse thinner or solvent 

Paint Removal ... 

Chemical paint tripping residue, chips & du& from 

marine paintSi and paints containing lead or tributyl 

tin are hazardoos wastes. For disposal 

informatfon, call 386-8401 . 

Also, wh n trip.ping or 

cleaning building eX1eriors 

with high•p ure water, . ' 

btoc etorm drains and divert the waenwa.ter onto a 

de.signated dirt area. Check with your local 

wastewater treatment authOrity to find oot ff you can. 

coltect bultding cfeaning water and discharge it to the 

sewer, 

For more lnfotmation, call your city's stormwater representative 



I 
AsphaltT saw-cut slurry, and excavated materials from Road paving, surfacing 

and pavement removal operations often make their a i o 
. an emardino County storm drain system and DO NOT 
GET TREATED before reaching the Santa Ana River: 

•• • ~ '-"~ These wastes pollute our drinking water; and make our 
waters unhealthy and unsafe for people and wildlife, 

Follow these practices to help prevent stormwater pollution ... 

[ nng ~ onstruction .. . 
Cover catch basins and maintenance hores when 

applying seal coat, slurry seal, fog seal, etc. Use 

check dams, ditches or barms around excavations, 

and avoid OWf-application of water for dust control. 

REMEMBER: Never wash excess materials from 

exposed aggregate or concrete into a street, gutter, 

or storm drain; coUect and recycle them. 

Asphalt & Concrete Removal ... 
( ~., Barricade storm drain openings during 

saw-cutting , and after breaking up 

paving, be sure to remove aH chunks 

and piaces and recycle them at a 

crushing company" For recycling 

tnfomiation, call 386-B4o·1. 

Equipment Maintenance ... 
Mainte.ln an veh~es and equ~ment by inspecting 

thf;ltn frequently for leaks. Also) conduct maint naooe 

and refueling at one location •· away from storm 

drains, and perfQffi'! majOf equipment. repairs and 

washi~s off site, 

Spills ... 
Be ready for unexpected spills by preparing and using 

spill containment and ciearrup kits.: Kits should inciude 

safety equipment and 

cleanup materials such as 

cornmeaL Prevent drips 

from paver machines by 

catching flotds wtti1 drip pans or by placing absorbent 

matericu {cloth, rags, ate,.,.) underneath the machines 

when they're not in use. To report serious spills, call 

1 -80O-33-TOXIC. 

General Business Practices ... 

Schedule excavation and grading work during drt 

weather, and develop and implement erosion and 

sediment control plans for 

excavated embankments. In 

case it rains, cover 

exposed piles of 

s.oil am.f other 

construction matenaJs with J:,Castic sheeting to prevent 

contact with rain water. 

For more infonnatlon, caH your city's stormwater representative 



Did you know that disposing of 
pollutants into the street, gutter, 

storm drain or body of water is 
PROHIBITED by law and can result 
in stiff penalties? 

Best Management Practices 

Waste wash water from Mechanics, Plumbers, 
Window/Power Washers, Carpet Cleaners, Car 
Washing and Mobile Detailing activities may 
contain significant quantiLies of n1otor oil, grease, 
chemicals, dirt, detergents, brake pad dust, litter 
and other materials. 

Best Management Practices, or BMPs as they are 
known, are guides lo prevent pollutants from 
entering the storm drains. Each of us can do our 
part to keep stom1water clean hy using the 
suggested BMA below: 

Simple solutions for both 
light and heavy duty jobs: 

Do ... consider dry cleaning methods first such 
as a mop, broom, rag or wire brush. Always keep 
a spill response kit on site. 

Do ... prepare the work area before power 
cleaning by using sand bags, rubber mats, vacuum 
booms, containment pads or temporary berms to 
keep wash water away from the gutters and storm 
drains. 

Do ... use vacuums or other machines to 
i:cmove and c.ollecl loose dcbiis or litter before 
applying water. 

Do ... obtain the property owner's permission to 
dispose of small amounts of power washing waste 
water on to landscaped, gravel or unpaved 
surfaces. 

Do ... check your local sanitary sewer agency's 
policies on wash water disposal regulations before 
disposing of wash water into the sewer. (See list 
on reverse side) 

Do ... be aware that if discharging to landscape 
areas, soapy wash water may damage landscaping. 
Residual wash water may remain on paved 
surfaces to evaporate. Sweep up solid residuals 
and dispose of properly. Vacuum booms are 
another option for capturing and collecting wash 
water. 

Do ... check to sec if local ordinances prevent 
certain activities. 

Do not let ... wash or waste water from 
sidewalk, plaza or building cleaning go into a 
street or storm drain. 

Report illegal stonn drain disposal 
Call Toll Free 

1-800-506-2555 

Using Cleaning Agents 

Try using biodegradable/phosphate-free proJucts. 
They are easier on the environment, but don't 
confuse them with being toxic free. Soapy water 
entering the storn1 drain system can impact the 
delicate aquatic environment. 

When deaning surfaces with a high-pressure 
,washer or steam cleaner, additional precautions 
should be taken to prevent the discharge of 
pollurnnts into the stom1 drain system. These 
two methods of surface cleaning can loosen 
additional material that can contaminate local 
waterways. 

Think Water Conservation 

Minimize water use by using high pressure, low 
volume nozzles. Be sure to check all hoses for 
leaks. Water is a precious resource, don't let it flow 
freely and be sure to shut it off in between uses. 

Screening Wash Water 
Conduct thorough dry cleanup before washing 
exterior surfaces, such as buildings and decks 
with loose tJaint, sidewalks or plaza areas. Keep 
debris from entering the storm drain after 
cleaning by first passing the wash water through 
a "20 mesh" or finer screen to catch the solid 
materials, then dispose of the mesh in a refuse 
container. Do not let the remaining wash water 
enter a street, gutter or stonn drain. 

Drain Inlet Protection & 
Collection of Wash Water 

• Prfor to any washing, block all storm drains 
with an impervious barrier such as sandbags 
or berms, or seal the storm drain with plugs 
or other appropriate materials. 

• Create a containment area with bem1s and 
traps or take advantage of a low spot to keep 
wash water contained. 

• Wash vehicles and equipment on grassy or 
gravel areas so that lhe wash water can seep 
into the ground. 

• Pump or vacuum up all wash water in the 
contained area. 

Concrete/Coring/Saw Cutting 
and Drilling Projects 

Protect any down,gradicnt inlets by using Jry 
activity techniques whenever possible. If ·water is 
used, minimize the amount of water used during 
1he coring/drilling or saw cutting process. Ph1ee a 
harrit:r of sandbags and/or absorbent herms to 
protect the storm drain inlet or watercourse. Use a 
shovel or wet vacuum to remove the residue from 
the pavement. Do not wash residue or particulate 
matter into a storm drain inlet or watercourse. 



Riverside County Stormwater Protection Partners 
Flood Control Dbtrict (95 l) 95 5-1200 
County of Riverside (951) 955-1 000 
City of Banning (951) 922-3 l 05 
City of Beaumont (951) 769-85 20 
City of Calimesa (909) 795-9801 
C Lt ~ of Canyon Lake (951) 244-2955 
Cathi:dral C11y (760) 770-0327 
City of Coachella (760) 398-4978 
Citv of Cornna (951) 736-2447 
Ct ty of Desert Hot Sptin.,t;s (7 60) 3 2 9-6411 
Cityof E:nvale (951 ) 361 -0900 
Citv of H emet (951) 765-2300 
City of Indian Well · (760) 346-2489 
City oflndio (760) 391,4000 
Ci ty of Lake Elsinore (95! ) 674-3124 
City of La Qu1t1ta (760) 777 -7000 
City of Meni fee (95 1) 672 -6777 
City of Moreno Va lley (95 l) 413 -3000 
City of Murrieta (951) 304-2489 
City of Norco (951) 270-5607 
Cily of Palm Dcst:rt (760) 346-061 J 

City of Palm Sp1 ings (760) 323 -8299 
City of Perris (951) 943-6 100 
Cit"y of Rancho Mirage (760) 324-4511 
Cit') of Riverside (9 1) 361 -0900 
City uf San J,mnlo (951) 654-7337 
Ci t r of Temecula (9 51) 694-6444 
Cit-y of Wildomar (95 1) 677-7751 

REPORT ILLEGAL STORM DRAIN DISPOSAL 
1-800-506-2555 or e-mail us at 

fcnpdes@rcflood.org 

• • Riverside County Flood Control and Water 
Conservation District 
www.rcflood.org 

Online resources include: 

• California Storm Water Quality Association 
www.casga.org 

• State Water Resources Control Board 
www.waterboards.ca.gov 

• Power Washers of North Ameri.ca 
www.thepwna.org 

Storm drains are NOT connected to sanitarv sewer svstems and 
treatment plantsl 

The primary purpose f storn1 drains i t · c' rry rain water away from cl v l p rea 
t prev nt fl oding. Pollutant di ch rged , t rtn dr ins are transport d dir ctly 

into rivers, lakes and streams. Soaps, degreasers, automotive fluids, htter and a host of 
nT terial are washed ff building , id walk pl za nd parking a1ea . Vehicle and 
equipment must be properly managed to prevent the pollution oflocal waterways. 

Unintentional spills by mobile service operators can flow into storm drains and pollute 
our waterways. Avoid mishaps. Always have a Spill Response Kit on hand to clea~ up 
unintentional spills. Only emergency Mechanical repairs should be done in City streets, 
using drip pans for spills. Plumbing should be done on private property. Always store 
chemicals in a leak-proof container and keep covered when not in use. Window /Power 
Washing waste water shouldn't be released into the streets, but should be disposed of in 
a sanitary sewer, landscaped area or in the soil. Soiled Carpet Cleaning wash water 
should be filtered before being discharged into the sanitary sewer. Dispose of all filter 
debris properly. Car Washing/Detailing operators should wash cars on privat pr p ty 

and use a regulated hose nozzle for water flow control and runoff 
prevention. Capture and dispose of waste water and che1nicals properly. 
Remember, storm drains are for receiving rain water runoff only. 

REPORT lllEGAl 
STORM DRAIN 
DISPOSAl 
1-800-506-2555 



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. 
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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. 

D (X(, 't poWr, ~ qiJjy 1k g'U)(.W/, ()I(, ui/i, J°'UJl(.M (UUJiJ{), . 

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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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
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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 

   Manual date - August 1986 

 

 

 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|  

----------------------------------------------------------------------- 
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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|  

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

 

 

 


